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Percentage: Percentage refers to “Per hundred” i.e,

15
15% means 15 out of hundred or 100 - Percentage is

denoted by “%’.
QleroTd: - wiaerd o1 wfsser a1ed 'gfd Yehgr =1 'wrer Srefd gedrw
100 W 34 % Tog gr w=idfa foman S 21

Q- 15 whaer 1 3ved B ® 100 9 H @ 15 9w

aaﬁ,159ﬁw=15%=m

In other words, it can be said that 'percentage is that
fraction whose every 100 and fraction is any fixed

amount, this fixed amount is called per hundred.
T IR H, FF ghd ¢ TR e 9w foe @ Rt & 100 8
o1 1g ot frerifiq ofer et 2, 56t Frifia afn =61 9fa 9 #ed 2

a 18
S a% = 100 qem 18% = 100
Important Formulae/fg<aqut g

1. If you have to find the y% of a number X then,
Y% of x /A Tuh! Tl W& x F1 y% A &N 81, T x

v XY
Y7°= 100
500 %20
- 500 HT 20% = T =100

2. If xis to be expressed as a percentage of y then

required percentage /Af fFel Tw ART xHI T y &
i & &9 § o e €, o oreine e = gxloo%

. 30
S- 150 T & 30 fermmerT gt =150 <100 =20%
3. If a fraction is to,berconverted into a percentage,
multiply thexfraction by 100 and put a '%' sign.
Afs foret fa= i aferera o sger 81 @ f9=1 1 100 § 7o

w1 TR o W R,
30,3
- o =5 * 100% = 60%
4. To convert a percentage to a fraction or decimal

fraction: Remove the % sign and divide by 100.

fordt gfaera =1 fa= =1 <emere fo= o fafda 3 =
AU % =1 fa= 8@ 100 @ 97 FT 29 2

8
G- 8% = Too = 0-08

PERCENTAGE

PIGHGE

CHAPTER

01

FRACTION TO PERCENTAGE

Fraction Percentage Percentage
(In decimal) (In mixed decimal)
1 100% 100%
1
By 50% 50%
1 o g
3 33.33% 33 3 Yo
1
% 25% 25%
1
5 20% 20%
1 \ 2,
6 16.66% 16 3 Yo
1 s 2,
- 14.28% 14 - Yo
X o 1,
8 12.5% 12 5 Yo
bl 5 1,
9 11.11% 11 9 %o
1
0 10% 10%
1 1
_— o, — 0,
11 9.09% 9 11 Yo
1 1
12 8.33% 8 3 %
1 9
—_— o, —0,
13 7.69% 7 13 Yo
1
1a 7.14% 7 I3 %
1 2
15 6.66% 6 3 %
1 1
6 6.25% 6 s %
1 15
—_— o, — O,
17 5.88% 5 17 Yo
1 )
18 5.55% S 5 %
1 )
_— (o] —0,
19 5.26% S 19 Yo
1
2_0 5% 5%
L 4.76% 4E %
21 e 21"°
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Fraction Percentage Percentage
1 6
— 0 4—%
0 4.54% 117
L 4.34% 4 8 %
23 o 23 ”°
1 1
LYl 4.16% 4 5 %
1
25 4% 4%
1 1
70 2.5% 2 2 %
3 1
3 37.5% 37 B} %
) 1
3 62.5 62 B %
4 1
3 57.14% 57 [ %
2 2
3 66.66% 66 3 %
4
5 80% 80%
3
y 75% 75%
5 5
11 45.45% 45 11 %
7 7
11 63.66% 63 11 Y%
10 10
11 90.90% 90 11 %
4 4
) 44.44% 44 9 %
7 7
9 77.77% 77 9 %

Derived fraction from base fractions

2 - 162%x5-80+ = - [832%

= =62°/o 1 =11X62°/o=73l°/o
15 3 15 3 3
1L,

12 3

i =4l°/0

24 6

R

48 12

% =17 x 2%% - 35%%

L _6le

16 4

3 = 13X6l°/0=811%

16 4 4

o
1

B oS 00% 182 % =811
16~ 160 0TI TP g P

2

= 1470/0

1=

1 2 5
— = — — 0/ = — 0,
- 100 147 % 857 Yo
1

—o
83/0

Slz S oI~

1 1 2
= ]— — o — 0, — 0,
1 12—>100A) 83/o—>913/o

19
_=1_

1
~ o/ _ 4_0/
24 24 = 100% 5[ 6 °]

5 1
= 100% — 206% = 796%

40 4
o 4+ 9 400% + 44.44% — 444.44%

43 1
o " 7+g — 700% + 16.66% — 716.66%

13 6 5 5
( (Wﬁ:’,—.{ﬁwﬁ]:‘) 7 = 1+7 —)1000/0"'8570/0 — 18570/0
l—25°/ é—750/ § —5+E 500% +83l°/ 58310/
4 y 4 0 6 67 ° 37° 37°
1 2 4 1 29 2 2 2
7 =147% 7 = 577% ? =90 + 5—) 900%+66§% N 9665%
5 3 71 11 1
- = —0 _— J— o 8—=% 9,
- 717/0 12 5 + 12—>500/o+ 11[ 3 0]—>500/o+
l =20% § =3 x 20% = 60% 912% — 5912%
5 5 3 3
L 2, 3 o L 200% + 462% — 24629
6 ~163% 15 2% 15 7200%+463% —2463%
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[ Percentage to fraction conversion ]

yfagra a1 =1 waiaeor
> 17.5% — 17.5x — i or
100 ~7 40
[25%:%]x 7 — 17.5% = 410
> 164%— o4, — o L
100 25
> 1529% — E%—> 125 — >
8 8 800 ~ 32
> 00— %y 25% 4+ 4~% 5t b= L
6 6 424 24
> 23.33% — 20% + 3.33% — — e N
5 30 30
> 781%_> 75%+3~ %oy 24 L 47
3 3 4730 7 60
> 46.66% 5 40%+6.66% s — + !
5715 7 15
> 82.5% — 80%+2.5% —» 2,1 N 33
5 40 7 40
>  237.5% — 200% + 37.5% —s 2 +§ - %
> 342.84% — 300% + 42.84% —» 3+$ — 274
. 756.33% — TH—
16 16

3
»  538.33% — 500% + 30% + 8.33% — 5+ —~ +

10
1 323
12 7 60
2 37
> 528.56%5+ = o
(Some percentage formulae/®s vfavm F=m ]
O a%ofb- hlofas 2 _bxa
100 ~ 100
0 2a%df D - Lo ofop o 220 _Dxa
Sy? 100 ~ 100
o 3a%of2=2%of3b<:>a><b=bxa
373 100 ~ 100
O 4a%of 2 = Lopofap o 210 _Dxa
4 4 100 ~ 100

b
o a% of b = 2a% of 5

(a+b)% of x = a% of x + b% of x
(a+b)% of (x+y) = a% of (x+y) + b% of (x+y)

oo
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Percentage Tricks

b.abab....% = a_b

o} a.aa....o—99
bc.abcab o/_a_bc

o} abc.abcabc..... °= 599
F 11.1111....% = E
oreg.11. °= 99

o
34.3434....% = 99
0/ — ——

Q ab.2ab% 08
b.3ab% - 22

O ab.oab7 = 97

Q ab.5ab% = 95

Rule 1: If x is reduced to X , then,

— X' 100

X
Reduce % =

_XO

X
IfE x 1, x, T FH 1HA S, A FA% % =
Rule 2¢ 1f'% is increased to x,, then, Increment%/ g

X 4100

X I X, 0o, T3 ST @ ghg % = X

Rule 3: If an amount is increased by a% and then it is
reduced by a% again, then percentage change will be

2

100

% . /Qﬁ@l'lﬁ'ra%améaﬁ?%ﬁﬁ?{

a decrease of

a% TRt St ©, @ ufaed § seema () s 100

Rule 4: If the cost of an article is increased by A%,
then how much to decrease the consumption of
article, so that expenditure remains same is given by
or

If the income of a man is A% more than another man,
then income of another man is less in comparison to
the 1st man by

Tepelt g 1 HHA A% el €, Al o 1 @uad | fehad Wi
FHH HEAT A6 FF @9 | FIE axama 1 817 1, A fomedt =afm A
1 o1 fordl o7 =Afe B &1 310 ¥ A% 3ifersk 2, df g &1 o1|,
Teel Afad 1 g @ faRa gfae w9 @7

%

A
., arefiee yferd [m 100]%

Rule 5: If the cost of an article is decreased by A%,
then the increase in consumption of article to
maintain the expenditure will be?

OR
If %’ is A% less than ¥’, then y is more than %’ by




A
Required% = [(100 “A) ><100] % (Increase)

If% ferelt o 1w THd A% Wl €, o o%g 1 @ud | TR Wi
I gfg wX =t 97 ®?

ar
% x, y 4 A% F9 7, @ y, x ¥ Fera afaem sifere 22

A
-, gy = [m 100| 9, gfg

Rule 6: If the length of a rectangle is increased by a%
and breadth is increased by b%, then the area of rect-
angle will increase by /af fFet 1o &t T8 1 a% g
ST G SEhT HISTE %1 b% TGN ST, A 39 &l foha qiaew
g Su?

ab

. Required Increase /3= gfgy = (a +b+ _lOOJ%

Note: If a side is increased, take positive sign and if
it is decreased, take negative sign. It is applied for
two dimensional figures.

e: 9 G 9 % forw ot wan R S €, el 9N # S
Tt 5 Tt St @1 ok faee et 1 qen e T
gfg #1 gfaa & 2

Rule 6: If the side of a square is decreased by a%, then
the area of square will decrease by

Ff foFdt ol T J&F ST a% T S, A SHeh] &Fe foha
gfae w2 STam?

a2
. 0 = _2 + 0/
. Decrease /&% [ a 100] °

This formula is also applicable for circles. where
decrease % of radius is given.

TE G & T ff gF S8l ST A | ufae s A e
Rule 6 : If the length, breadth and height of a cuboid
are increased by a%, b% and c% respectively, then,
Increase% in volume

e ferdlt 19 1 TS, BISE G S § HEIA: a%, b% & c%
F gig HI ST a1 39 @A H fohar gfawr &1 gfg gwi?

abc
(100)’

ab + bc + ca

a+b+c+
100

. Increase%/gfs% = %

Rule 9 : If every side of cube is increased by a%, then
increase % in volume

g fFet o1 1 Y& IS hl a% AT ST T $HH 3 |
gfaera gfg g

a8 a |,
increase %/d9f6% = [3‘1"'@*' (100)2J %
This formula will also be used in calculating increase
in volume of sphere. where increase in radius is given.

4]

Iz A WS & T | ghg * forw o wam e, e i e #
A W@

Rule 10 : If a% of a certain sum is taken by lst man
and b% of remaining sum is taken by 2nd man and

finally c% of remaining sum is taken by 3™ man, then
if X’ rupee is the remaining amount then,

If% et T 1 a% Teen AR o €, R 5= g A 1 b% T
= ol © a1 99 U F c% e AR o ® qen Fd § %'
T w=a B, @ yRfEw ufi eofi-

o . 100.x100x100x
Initial amount /IRfAe TRT = (100—a)(100—5)(100 )

Final amount/3faq URT = Initial'amount/YR¥ Tl
(100-a) (100-b) (100-c)
100 100 100

Rule 11 : If an amount isiincreased by a% and then
again increased by b% and finally increased by c%, So,

that resultant amount is %’ rupees, then,
e T T a% a5l &, T b% w&dt & 3R M c% &t €, q
afq o U 'x' T B W ®,

) o 100x100x100x

Final amount/ & fag Uf¥T = Initial amount/IH
(100+a) (100+b) (100+c)
TR 56 160 " 100

Rule 12: If the population/cost of a certain town/
article, is P and annual increament rate is r%, then./

e fopel e/ /1 SHEEAHIHA P €, 71 Wae 7€ r% i
™A et €,

(i) After t’ years population/cost

't oY 9% SEE/HREd = P (Hﬁj
(ii)

Before 1’ years population/cost
_r

't oY TEe SHEEAVFRET = (HVJ'
100

Rule 13: If the population/cost of a town/article is P and
it decreases/reduces at the rate of r% annually, then,
Ife el Ve F1/H SHEE/H A P & 91 98 1% Wide &1
WY ot & @

(i) After ‘t’ years population/cost

't oY A SAHEH/H A = P (l—ﬁJ
(ii) Before ‘t’ years population/cost

't 9 YEd STHE/RIET = (1—10—0)
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Rule 14: On increasing/decreasing the cost of a certain
article by x%, a person can buy ‘a’ kg article less/more
in Yy’ rupees, then

forelt a%g &t HIAT x% TE4/7H W HIE AfK Rs. 'y' | 'a’ fFal
Y TE FEAIRI TR G 7, @

_)(;)} .
Increased /decreased cost of the article = (IOO—MJ And

X
initial cost/s@U/= qed (I& F1) = (IOOJ;GJ =

Xy
= (100 +x)a [Negative sign when decreasing and

positive sign when increasing]

YRFTR AT = m [Fuees fog & & foae qen s

oz gfs = fau = 2]

Rule 15: If a person saves ‘R’ rupees after spending
x% on food, y% on cloth and z% on entertainment of
his income then,

I T AR A5 W x%, FIE T y% T FARSH | 2% Td FH
% 9% SO 3 H ¥ 'R ¥ S o €, A

100 «
100—(x+ v+ z)
Rule 16 : The amount of acid/milk is x% in ‘M’ litre

mixture. How much water should be mixed in it so
that percentage amount of acid/milk would be y%?

M e fagor B x% wer/gy #1379 fagur 9 fean gt
faamar Sre fo fago & swa/gy &1 A0 y% 8§ Sl

M (x— y})
. Amount of water /9t &I d&1 = —

Monthly income /T 3T = R

Rule 17 : An examinee scored m% marks in an exam,
and failed by p marks. In the same examination
another examinee obtained n% marks and passed with

q more marks than minimum, then.

s wdvenedt when § m% 3k T qLlp ikl § Sl g S
21 wlien § Tk IR wdienefl n% sk @ ? qen <Fae 9 g S
¥k Y 3T kAT €,

100
.. Maximum marks/qli® = WX(P""I)

Rule 18 : In an examination, a% candidates failed in
Maths and b% candidates failed in English. If c%

candidate failed in both the subjects, then,

fordl adian # a% famnef @fvr@ & qen b% foeneff susH o
Sel W ¥ A % forenell G faw ® el §,
(i) Passed candidates in both the subjects /31 fawat
7 3ol faenfefat &1 9@ = 100-(a+b—c)%
Percentage of candidates who failed in either
subject /T o T fowg o wa e A sAfwE #
i = (a+ b-c)%

(i)
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Rule 19 : In a certain examination passing marks is
a%. If any candidate obtains ‘b’ marks and fails by ‘c’

marks, then,
Tl wlen o, SHivis a% 21 A *iE foenedl 'b' 3 o € 9
'c' 3R W SOl € W €,

. 100(b+c)
.. Total marks/%cl 3T = —

Rule 20: In a certain examination, ‘B’ boys and ‘G’
girls participated. b% of boys and g% of girls passed the
examination, then,
Percentage of passed students of the total students/
fordt wden o 'B' weehi aen |G AEfwA 7 9w ferdn b% e qen
g% TSTRAT 39 Ten ¥ S0l gu, a1 ke foenfR | s<ivl gu
BxbxGx g} %
B+G

Rule 21: If a candidate got A% votes in a poll and he
won or defeated by X’ votes, then, what was the total

no. of votes which was casted in poll ?

IfE T IHIAR 1 I8 § A% aie et qe 98 x o § Sfia =
BR T A1, 39 9@ H A fohad 9T @7

fornferat =1 wfaera =(

50x ~ 100x
(50-4) ~ 100—24

Rule 22: If a number ‘a’is increased or decreased by b%,

. Total no.of votes /et aRI i TEA =

1005

then the new number will be (W} x a /3 felt we&m 'a’

. 100+5
aﬁb%mmww%?ﬁﬂs‘wwz‘ﬂﬁ( 100 )Xa

Important results

TS a T a% ¥ TQET A€ & q9 B HHA-
> 10+ 10x10% =11

20 + 20 x 20% = 24

30 + 30 x 30% = 39

40 + 40 x 40% = 56

50 + 50 x 50% = 75

60 + 60 x 60% = 96

70 + 70 x 70% = 119

80 + 80 x 80% = 144

90 + 90 x 90% = 171

100 + 100 x 100% = 200
T a Bl a% ¥ ST Sl & a9 ohed -
> 10-10x10%=9

20-20 x 20% = 16

30 -30 x 30% = 21

40 - 40 x 40% = 24

50 — 50 x 50% = 25

60 — 60 x 60% = 24

70— 70 x 70% = 21

80— 80 x 80% = 16




90-90x90% =9
100 -100 x 100% =0
Rule 23 : If the present population of a town is P and
the population increases or decreases at rate of R, %,
R,% and R,% in first, second and third year respectively.
then the population of town after 3 years/afs fosdt
FEX T SEEEA P T SHEEA R, %, R, % T R, % F1 R
Ed, T IR e o ¥ Sedl/sed @ o, vl w1 stEen 3 9

R R, ) R, )
o< =(1iﬁ) (lim} (lim}
‘4’ is used when population increases
"+' ] TS TGS Fgd W TN
~’is used when population decreases.
'~ 1 TR G e WS
The above formula may be extended for n number
of years.
Population after ‘n’ years/ $9 ¥R GG 'n' a9 & a7
™ GA & 'n' O * o o faen s g g,

_ (liﬁ} (11&) [li R, }
o (PN £

yfoerd gfg = wH W smenfa gE/fm

i q@=@q®X1OO
IR 71
w=%WXIOO
IR AH

»  When a number x is increased or decreaseddy y%;
then the new number will be

Rule 24 : et 9@ (x) § | YW (y%) *T gfs o wH

FE T, d@ T T T gE 5R 9| kS gt € -

\ 100+
(i) Increase (new number)/Jfg T W8 W = looy X
B . 100—y
(ii) Decrease (new number) /& B 9 7S & = 100 X

» When there is anyinéfeasé€ in the value, a posi-
tive (+) sign is used and when there is a decrease,
a negative () sign is used. /9 ® If§ W W AR

PROFIT AND LOSS

When a person is purchased or sale of an item, then the
profit or loss of some amount of money is called profit
and loss.

S ¢ SAfa foRelt a%g 1 Eled O S €, o SH gD o
1 HEE AT [HEH B €, SU € B oY 3R i wed 2l

(+) To® qen et M W RS () Tog w1 W@ W €
Rule 25: When the value of an object is first changed
by a% and then changed (increased or decreased) by
b%, then net effect/afE fFd HE&m & FAM: a% T b% &1
IRed (FH A1 gig) e i ®, At ket steren A wfhe sgera

_ [mmw}%

100

» Net effect is a increase or b decrease according
to the + ve or—ve sign, respectively of the final
result./'a' d 'b' & a5 37! TFa Fiq Ifs stemn et
W fRk w0 €1 9fs & fou '+ 3 s @R - % fag
AR F T
If two numbers are changed by a% and b% re-

spectively, then the above,formula is also used to
find the total or met percentage change in the

product of those two\nusibers. /A< q TE&AT | Huwl:
a% d b% 1, IIeNG, A a1 €, @ A A wemed &
TOA%A § o Gl 1< TR SRame 9 H % fag o
ST G 1 FAT TR S 21
Basic Formula

1. Priceconsumetion = Expenditure /e x @9d = @9
Gross Income — Income tax = Net Income.
Fhd ¥ — 3T F = G

3.7 Venn digram

n(A nB)

n(AuB) =n(A) + n(B) - n(An B)

4. n(AuBuyC) = n(A)+n(B)+n(C) - n(AnB) - n(Bn C) -
n(CnA)+tn(AnBn C)

5. Income = Expenditure + Saving. /3™ = @4 + &=

6. Time x wages = Earning/¥7d x 99 = 3™

CHAPTER

oy siw gy 02

»  Cost Price/ %9 ¥4c9:- The cost price of an article is
the price at which that article is bought, it is de-
noted by CP. /Tt 9% 1 %49 Ted 9 god &l ¢ f58 W
39 9% H TS S € W C.P Y frefud w37 /1
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Overhead Expenses/39R&74:-The expenses incurred
in bringing the purchased goods to the point of sale
and its maintenance are called overheads ex-

penses. /@IS T 9 Fl fohT &= T H a0 39 @
e ¥ R T Ed w Sufemm #wEd R

Note:- Profit or loss is always on the cost price.

I~ @19 A1 T SHYN FF Ged (Cost Price) W il 21

>

Selling Price/T9%4d {e4:-The selling price of an article
is the price at which that article is sold. It is denoted
by SP. /fgit &g =1 fosha 4o o8 god ® 5| W 39 e *i
I S 1 T S.P ¥ frefud w2
Mark Price:- The price which is written on the ar-
ticle is called marked price.
3R o~ g R T o foran 2R €, U oifeRd oo e €
Note:- Discount is always given on marked price.
;- T2 TH SR god R S 2
Profit:- When an article is sold at a price higher
than its cost price, the situation is said to have a
profit on the article.

- 59 TR a5 w1 3Eh FI god | AE god WA

ST €, 4l 39 fefq i w%g W o g weEl S 2l
Cost price < Selling price then Profit
%4 4 < fashg qed a9 o9
CP<SP=P

Loss:- When an article is sold at a price less than
its cost price, then this situation is said to be a
loss on the article.

BI:- 5@ forell o &l 39% 9 9o ¥ %9 T T o= S

?, o =@ feafa = owg W e e HEr S 2

Cost Price > Selling PricesthemylLoss
% qoI > fasha ey Bii
C.P>SP=L

Some Important Formula related to Profit and Loss

T AR T IR MRS %D Tedyut g

O P=SP-C.P/a¥ <\fThaf e - 3 oA
O L=C.P-SP/®iiH -4 7 - fashg o
S.e-CP forsra - %a
O %P-= ( o xlOO]%/% e =[$xm}%
CP-S.P _ faFa
o %L = [ g xloo]%/% = = [%xlﬂﬂ)%
(100+P%) (IOO—L%J
O SP=CPx |50 x| =00
100 100
QO CP=SPx 150pwy =SP* To0-1%)
Some Important Results of profit and loss
T 3R T & |{J Wgeaqul uNumH
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If two articles are sold at same price each at Rs. x
one at a profit of y% and other at a loss of y% then.

7% T TE T o9 x I T Th Fi 19 y% X &l
F T y% W A= S A

2

Loss = y—%
100

Two article sold for rupees z each. On one, there
is again of x% and on the other, there is a loss of
y%. What is the overall gain or loss percent.

3 gl W U YA H z T F G R o1 S ¢ S
s T W sl i x% I Sl ¥ IR SGH 9 I y% i el
Bt B forsha o1 et ety fohe Wi 1o i gl

100 (x+ y) + 2xy
200+x+y

Overall Profit and Loss % =

If the value is positive then it'will be profit percent
and if negative then it will be loss percent.

9f% UM oFcAE B Gl A 99 TS SEOTcHss ®1 dl 81
gfawa gl

A man sells his'items at a profit/loss of x%. If he
had seld it for Rs. R more, he would have gained/
loss y%. then

Tk SMGHT ST TR T x% H AW/EIT T A Tl SR
SN R Ifow T | 991 g @ IH y% HT ATH/EIMA
B 2, fe

R
CP of items = mx 100

'+' when one is profit and other is loss.

'+ §d T o SR gEa Eh el

'—' = when both are either profit or loss.

' =S I @9 A B B

If two Items are bought at same price each as Rs. x
one at a profit of y% and other at a loss of y% then.
I < ST T G x ST T Tk I A y% IR &l
EaRIE] y% W TS S

No Profit. No Loss

If an article is sold for Rs. X, the loss is as much
as the profit is if it is sold for Rs. Y, then the cost
price

ot o 1 X % ® sEF W S € e et © T T

Xty
2
If the profit earned by selling an article for Rs.x is

n times the loss incurred by selling it for Rs.y,
then the cost price of the article

I foredt oig 1 x T H 990 | U A9 W y & H g9 W

Y% H S99 W o g ®, a % 9o =

X +1ny
n+1

33T T B &1 n T 8, A T H F I




e If cost price of article x = selling price of article y,
then percent profit or loss /% x I&] &1 %3 A =y

% 1 foska gea ot wfaerd @ steren =i = X;yxloo

Conclusion +ve then Profit, —ve then loss

et vATcHe B1, @ W B, HOMCHS B 1 Bl B
e On selling 'x' articles the profit or loss is equal to

selling of 'y' articles, then/'x' 3% &l 91 | @9 a1

B 'y g I A9 & IR q, @

y %100 y %100
, Loss % =
X-y X+y

e If the value of percent profit by selling an article
for Rs x% is equal to the cost price, then the cost
price of the article is/ Tt o] ®1 x% & H o=0 ¥ TH
et TR T 1 WM o6 Tod & SeR 81, 1 o I % qod

=10x+/x+25-50

e If the percentage of loss incurred by selling an ar-
ticle for Rs. x is equal to the cost price, then the
cost price of the article/fdt a%g I x & H a9 ¥ gH
e gfaerd B &1 99 %F g & aUeR 8 Al 9] hl %A

T =10x+/25-x +50

e If a shopkeeper sells an article at its cost price by
using a false weight of x gram instead of 1 kilo-
gram, then his percentage profit is /3R I3 THMIR
1 fRaium 1 ST W x T F S e THHS wh THE
T 1 I A oI T & o= €, @ ST Iiaga i

1000 — x
x

Profit% =

x 100

The discount which is givendat the time of selling the

article is called discourt./a&gaI s=d THF S L & A 2,

22 HEAT T

(i) D= M.P- SIB/ZE = 3(hd g — forsha o
M.P = SP + D& qoa = fasha 4o + 52
S.P£MP - D/faswa qea = sifrd qed — 72

(ii) Discount% =

e _— 100
X % = . X
P 100/%2% = "4 HA

~ M.Px(100-D%) _ ifed qe x (100 — B2%)
(ili) S.P=—— 11— /Tasha g1 = 5
vp o SPI00 _ ToRd 5 X 100
P= To00% / = (100 — =2%)

(iv) If mark price is given and also discount (D,% D,%
.............. ) are given then, selling price is

If a vendor used to sell his articles at x% loss on cost
price but uses y grams instead of z grams, then his

profit or loss% is /3% T faehal 9 WM & T I
F x% BT T Sl & Wfeh y TH & oS z T 1 STAn

A1 B, T SHHT A9 A B % B {(100—X)§—100}%

[Profit or loss as per positive or negative sign.]
[T a1 BT &FIcHe 1 ThRICHS Hhd & 3TaR]

A dishonest dealer defrauds to the extent of x% in
buying as well as selling is goods by using faulty
weight. What will be the gain percent on his out-

lay /T SEHM SATIN TAd 911 o1 TRl &eeh o1 aegai
F1 9 3R foha 3 THT I IR X% TR H ©

waﬁamwwwsquﬁmwalm
2x
% = 100%
Profit % 100—xx (o

If a person buys y atticlesfor Rs. x and sells them
at the rate of y fonx, then

AfE I AT X BT BT y o@ T 7, 3 3% xF
T y 1 W o= E,

2 2

2 2
_ — X
() &> Y2 %100 (i) x < yF—"—x100
X

Iflaaman purchases 'a’ items for Rs. x and sells 'b'
items for Rs. y, then his profit or loss percent is
given by /TR s 3TEHI x &9 % o0 'a’ o&qQ @< 2
IR y T & foIw 'b' oawqu = €, @ o a1 g g
i} (—ayb‘ bX) x100%

X

DISCOUNT  CHAPTER
aeer 03

-

afg iR e faam 0 =1 R B2 (D%, D,% v )
& It 7, fawa g

S.P=M.Px (1001_0131%}(1001_0]())2%) ....... /o T = it
(100 -B2,%) (100 —TL,%)
KN 00 100 7
M.P(100-D%) SifRd qea (100 —F2%)
C.P=""(l00+p%) /F1 T = 100 + )

Two Equivalent Discount are given then

T UG T2 x%, y% f&an T &t aa

Xy
100

x+y-— %
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Ex. equivalent discount of 30%, 20%/30, 20% <hT THIT ST

(vi)

30x20
100
Three Equivalent Discount are given then

T T T2 x%, Y%, z% a1 71 & @@

(30 +20- )% = (50 - 6)% = 44% discount

Xy+yz+zx xyz

100 10000
Ex.equivalent discount of 5%, 7%, 8%
5%, 7%, 8% 1 TUGET T

35+56+40
=G+7+8-"150

=20-1.31+0.0280 =18.718%

(x+y+2z- %

5x7x8
10000

Free article (& a%] )
(vii) 'y' articles (quantity/number)are given free on

(xi)

purchasing 'x' articles. Then,/ 'x' a%& @{&H R 'y’
a& (AEEE) fages § S @1 e,

yx100
xX+y

Discount/®2 % =

No. of Free Articles x 100

Total articles
Where, y = No. of Free Articles
x + y = Total articles
Ex. Buy 3 Get 2 Free/3 @3 2 U UIT:-

% %100 =40% discount

or, D% =

20% + Buy 3 Get 1 Free

1
Z x 100 = 25% Discount
20%, 25%

20x25
100

Profit/Loss %

(20 +25- )% = (45 -8)% =140% discount

SIMPLE INTEREST

Simple Interest: A quick and easy method of calculat-
ing the interest charge on a loan, which is determined
by multiplying the daily interest rate by the principal by
the number of days that elapse between payments and
it is denoted by 'S.I'.

GIERUT &7ST: TF H0 W A Yok Fi AT HE H TH @Rd
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(xii)

CPxProfit or loss%=MPxD%
T YA/ Y%=3hd e x B %
MP x D%

CP= "% =

MP x D%
L%

i g x g2 %  fed g x g2 %
T % - =t %

ER i

CP _ 100-D%
MP 100 + P%

CP _100-D%

MP 100 - L%

Rl 100-T2%
sifea qea 100 £ /R

Miscellaneous ( fafaer)

(i)

(1)

A tradesman marks his'goods 1% above his cost
price. If he allows his customers a discount of
r,% on the marked price. Then the profit of loss

percent is/T&H{ &AM 707 HTA W F4 ged 4 1%
sifars o AfEd Fal S| AfE I8 ST UgH! w1 SAfwa
e W r,% HI g 3@ & @ @1 A i gfawm 2

rx(100-r,)

100 !
(Positive sign signifies profit and negative sign
§ignifies loss). / (AT Tame o9 =i <9l B 3IR FoTcHsh
foe =if1 =1 <rfan 2)
The marked price of an article is fixed in such a

way that after allowing a discount of r%, a profit of
R% is obtained. Then the marked price of the ar-

ticle is m

T G H T I 39 TR i fm s € %
1 B2 37 % 91, R% 1 N4 Il SNl 1 T =g ok Sifshet

X 100] % more than its cost price.

R
Tod 9% %9 Jod ° [lrog_rxloo]%sﬁw 2l

CHAPTER

ey s 04

IR A TR, S A % | sfie o T R gen § gete

g 2k =S & D on S frifa fe s )

Principal (P): Borrowed money is called principal and
it is denoted by 'P'.

Terer: SUR o gam 99 et hea € o T P ¥ @i

ST 7

[ 9]




Time period (T) or (t):- Money is borrowed for certain
time period, that time is called interest time and it is
denoted by 'T' or 't'./

Tag T~ ta v e g sty & o suR fermn €, <@
T ! AN GHT el S ¢ SR T8 T A 't GRS S ?)
Interest Rate (R, r):- The interest rate is the amount
lender charge a borrower and is a percentage of the prin-
cipal- (the amount loaned) and it is denoted by 'R' or 'r'.

ST g¥;- AT & 9 U 7 S Tk HURM Tk SURHA 9§ 9ga
HI § R geeE 1 g2 Fived wfed g @ sk @ R @ v
T Tl S 2

Amount (A):- The principal (P) becomes amount when
interest is added to it and it is denoted by 'A’

Taster: gorer, fager 99 o9 a1 € 59 39 =1 Sl S @
3 foser 1A' | <9 S 2
e Amount = Principal + Interest/fH5¥A= qaeA + =
A=P+SI and, SI=A-P
= = fagea - gered

Principal x Rate x Time

e Simple Interest =

100
Tl ¥ X T X T
HIYRUT 1S = 100
or, SI:PXITROXT than, P=%
and _ SIx100 and _ SIx100
’ PxT ’ PXxR

Principal x rate Xtime
100

So, Amount = Principal +

PxRXxT
100
e If simple interest is calculatednon different bases

like /=< WIIROT =71 1 T o= SRl ) ot St €S-

Rate(r) Time(t)
1. Annually /=it % t years
2. Half yearly /314 @iftise %% tx2years
3. Quarterly year /faumet arfties i% tx4 years
4. Monthly /=& %% tx12 years

» If there are distinct rate of interests for distinct time peri-
ods: /A STeTT-STeT THA 37 & oIy <111 o1 SToRT-37eTT <X & S

s Rate for st t, years/Ted t o & fau W—-> R, %
* Rate for 2nd t, years/gR t, a4 & U W > R, %

* Rate for 3rd t, years/d® t, =i & @ T — R, %

Then, total S.I for (t, + t, + t,) year/f®T,

P(Rt, +R,t, +R,t,)
100
* The difference between the SI for a certain sum P,

deposited for time T, at R, rate of interest and an-
other sum P, depos1ted for tlme T, at R, rate of inter-

est 1s/6q1@ra$r R WWT, W@ﬁmwﬁﬁ@ﬁﬁﬁﬁ
WPlﬁmmWWSﬁTRQWQTWTQWTﬁW
S R TS g U P, o wemer s & sfte i str-
_PRT,-PRT,
N 100
e If a certain sum P becomes ‘n'{times of itself in t
years on Simple Interestygthen the rate percent per
annum is/3Af% e HRfad T Parme = ) t v |§ @
1 'n' T B S @, dilenfis T ufaee 2

(t, +t,* t,) 51 % foq e S.I =

-1 _
R%=(nT )+ 50098 and,T=%xlOO%

* If a certain sum Prbecome n, times of itself at R,%
rate and n, times of itself at R,% rate, on SI then,

afe gk e T P, R % T R &4 #1 n, T 3R R,% T
T WY o, T E S B,

(n,-1) (n, 1)
R, = 1
2T (n, -1) (n, -1)
o If Simple Interest (SI) becomes 'n' times of principal
i.e. S.I = P x n, then /A WHRY &S A=A &1 'n' T &
GTIFIT%EM’HSI=an,?ﬁ

R, and T,=

nx100
rate
e If an amount (A) becomes 'n' times of certain sum

(P) i.e. then/afg &2 fagem (A) fFfv=a afa
(P) %1 'n' T & S & 5 [A=Pxn| @

(n-1)x100 ) (n-1)x100
————— and time = ——
time rate
e If the difference between two simple interests (SI) is
a' calculated at different annual rates and times, then
principal (P) is/3f% 3 VR0 =91 & =9 % SR 'a’ FHT A
3T 3761 Atk <X I THA W HT S €, A goAE (P) ©
ax100
P = (diff.inrate) x (diff. in time)

nx100 .
Rate = and time =

Rate =

. If a sum amount to x, in t years and then this sum

amount to x, in t years Then the sum is given by
aﬁaﬁév&taﬁﬁx 3 S § SR R 7w ufer ¢ ot |
x, B S 81 79 qeeE

(Diff.inamount) x 100
(Change ininterest Rate ) x time

P=
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. If a sum with simple interest rate, amount to 'x'
int yearsand'y'in t, years, then/ A FERT =S
el Wl ¢, o H x SR t, o W 'y @ S @,

xt, —yt,

y—-x
o — | —mm— - —
R% xt, - yt, x 100 and, P t,—t,

b4
. If simple interest is ; of principal amount and rate

of interest and time is equal then, /3¢ H¥RO =S

wrﬁw%%aﬁ?maﬁmaﬁ?wwé,a‘r

X
Time = Rate =,/§><100

o If a sum (P) becomes amount (A)) at r % in t years
on SI. Then the difference between the amount
(A,) if the P is lent at (r + 1)% for t years is:/ RIEECIH
A (P), T % T T H t Well H Howon =4 W fHeem (A)
o S € A WEE AR (P) (e + 1)% B R Y Gl &
AT, AR =S W | 9w g R (A) ® A SR

Px1xt
100

. If a sum 'P' divided in 3 parts i.e. P, P,, P, and
then each part lent at r %, r,%, r,% rates for tgt,,
t, years respectively at simple interest and

FfE feheit Ferer 'P' i i 9 ie. P, P, P,¥ S # 1, %,

12+ 22

r,%, 1,% B WA t,, t,, t, T@l & g qremon = g fa
ST 7, 3R

Difference (A2 - Al) =

(@)

(b)

If SI received from all 3 parts are equal, then/3af 3
AT § WERO A §9E 9 8, @
1 1 1

nt nt, 5t

P :P,:P;, =

If amount (P + SI) received from all 3 parts are
equal, then /A< 3 9 & fAseM (P + SI) 99 W &1, @

112700 100+t 100+1,t, 100+, t,

If interest on principal (P) at r%fsimple interest
rate is about to be given in (t)‘y¥ears. Then the
amount of each instalment

IR TAHT W 1% RO FF L WSS t o § faam s
e 7, @ gAE T RE wna

Px100
rt(t-1)
2

Each equal Instalment = |100 x t +

P x100
OF, 1100 x t+[(t—1)+(t—2)+....]xr

To find the rate of interest under current deposit

plan /M S S & 84 A X & qa TH & el

SIx 2400
Rate = n(n +1) x (deposited amount)

where n = no. of months

COMPOUND INTEREST  CHAPTER

Compound Interest (CI) : Thé interest on a loan or de-
posit calculated based on'both the intial principal and
the accumulated interest from previous periods and it
is denoted by 'CI',

Achaleg &5 U R0 1 SHI TR T A1 i 01 IRfAeh qete
T ok fyselt et o Gfad = 91 & STTHR W T S 8 37K

9 'CI' g1 Frefua foran s 2

Abbreviations/d8TTER
« CI : Compount Interest/=shalg =S
e P :  Principal/qa9T
A : Amount/fAgA
e R/r : Rate/xT
T/t : Time/®Hd

RAKESH YADAV READERS PUBLICATIONS PVT. LTD
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e Amount = Principal + Interest
¢ Interest = Amount - Principal

time
e |[Amount = Principal[l + rate}
100

r t
= 1+ —
or, A P[ 100]

t
r
- I+——1 -1

If compounded is calculated on different bases like

I Tehefg =S w1 MO Tafe= SuRl Wt St © Sid-

[ 1]




Rate(r) Time(t)
Annually /=ftis % t years
Half yearly /314 anfties g% tx2years
Quarterly year /TRl aftew i% tx4 years
Monthly /5ifaeh é %  tx12 years

If there are distinct rate of interests (r) for dis-
tinct time period i.e./AfE Te-3Tem THI 31afy & forw
STCTT- 3761 =TS Y & 7, Sfl-

Rate for 1% year/9aW a4 & fau & - r %

Rate for 27 year/fgda ¥ & fo@ & - r,%

Rate for 3% year /TR 96 & faw &X — r,% and so on
then, /Sﬁ'{ T TW W@ @,

T. T T.
- 1+ — |1+ =—|[1+—=—1........ soon
A P[ 100}[ 100}[ 100}
and, CI=A-P

1
If the time is given in fractional form eg. 35 , then

/3 g3 fo=ers w9 § o 0 2, 59 B%a‘r,

T
Cl=P|1+—| [1+2—|-P
100 100

If an amount becomes 'n' times in 't' times'period
at the rate of compound interest then, time taken
to becomes 'n™ times for the same amount is

equal to years. /T ffvea ik =srafs =
m' ool § wE w1t T S S, 58 T H ne T
TH H T Al 9 [t x| €

Example:- An amoufit becomes double in 3 years
on compound interest. Then in how many years it

will become 8 timesnof itself?/afs ww fafv=wa ufan
Thafs A TS, TN BT *1 < 1 Bl S €, @ 58 @A
FT 8 TALEH | fohaT 99T T2

- 8=23 -, Time = 3 x 3 = 9 years
Difference between CI and SI on a sum 'P' at

rate of r%
1. For 2 years is:

2 2
L rate R
CI-SI = Principal x or p x

100 100

(CI-SI)x 100 x 100
RQ

and P =

[12_]

>

2. For 3 years is

Rate}
100

CI-SI = Principal [@TX[IH
- = rricipa X 100

R Y R
-SI=P|l—| | 3+—
or, CI - 51 (100) ( 100)
If a sum 'P' becomes 'n' times of itself in 't' years
on CI, then /3t ws fafvea P, sshafs =<t ® 't @ren
H g &1 'n' T © S,
1

R% = [n‘—l]xlOO

A certain sum at CI becomes 'ntimes in''t ', year and
'm' times in 't,' years, then /@ = T =whafg =t
W t, W wE w0 SR ¢, e m e S e, @

1 1
nt =me®

If on compoundinteérest, a sum becomes Rs. A
in't,' years@id'RsyB in 't,' years then, /3% =hdfg
= W TH A Y WA H A FIF B S Rt W
¥ B &Y @ o 2, @

B
(i) Ht,-t =1,thenR% = (K—l)xloo%
B o,
() Ift,-t =2then R% = |45 ~1[x100%

B
(iii) If t, -t, = n, then R% = N; - 1} x100%

Where n is a whole number
S n T gl gEm 2

Effective/Successive rate in Compound Interest

THTE! G wAFGlg T H

For 2 years/r“‘ﬁ e & fera:-

(@)

If rate of interest in 1st year is x% and in 2nd year

is y%, then effective rate/q4mal & =[X+ y+ 1}2;)}%

Interest rates to remember
Rates for |for 2 yr.| CI-SI for 2yr.| For 3 yr. CI-SI for 3 yr.
1% 2.01% 0.01% 3.0301% 0.0301%
2% 4.04% 0.04% 6.1208% 0.1208%
3% 6.09% 0.9% 9.2727% 0.2727%
4% 8.16% 0.16% 12.4864% 0.4864%
5% 10.25%] 0.25% 15.7625% 0.7625%
10% 21% 1% 33.1% 3.1%
15% 32.25%| 2.25% 52.0875% 7.0875%
20% 44% 4% 72.8% 12.8%
25% 56.25%| 6.25% 95.3125% 20.3125%
30% 69% 9% 119.7% 29.7%
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For

So,
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If rate is same in both years, then /Af< I | T R
FAE B,

r2
effective rate/g9mET & = [Qr’L 100}%

3 years/f= @1 ED fea

If rate is X%, y% and z% in 1t year, 2°¢ year and 3
year respectively, then/af% Tecl @1, T d 3R
TR T B W x%, y% AR 2% €,

effective rate/9Well &

xy+yz+zx)+ Xyz }00

(
=|(x+y+2)+=—o 10000

(b) If rate is r% for each 3 years
IfE Yok 3 9ret B W 1% 7

. 3r? r* |,
Effective rate/TEl =[3r *Too " (100)2] Yo

Golden Ratio of CI:-
e 2years=2 :1
+

e 3years=3 : 3 : 1

s

e 4years=4 : 6 : 4 :1

NN

e Syears=3 :10 : 10 : 5 : 1

e byears=6 :15: 20 : 15 : 6 : 1
and so on.

Difference between CI & SI/

CI 3R SI &% 5 1 3R~

1
Ifr= ;,t=3years,thenp=a3.

1" year 2™ yéarm3¥Pyear
SI — a2 a2 a2
Cl— a2 ata a’+ata+l
Diff.(d)—> 0 a 2a+1
(d,) (d,) (2d,+d, 1 R%)
CI-SI CI-SI CI-SI
for lst for 2nd for 3rd
year year year

Now we know,
(i) CI-Slfor 1yearisalways O and CI = SI for
1%t year
(ii) CI-SIfor 2 yearsis d, or a.
(iii) CI-Slfor 3yearsis 3d, + r% of d, or 3a+1
Now we can say the ratio for 3 years of (CI -

(3a+1)

SI) and principal is =

3. Sum

Some General Results

Sum Amount
a t year b
a? 2t year B
a® 3tyear b
Sum Amount
a t year b

t

s 5 year o
t

i gyear b

t year Amt.
(A) ——— (B) )
S&r)n fiext tiyear A(T]g)t)

Sum Amt.
next t year
@& — (B

IfR=% and T = 3 years, then P = x®

= 1"year 2"year 3"year
Cl— x? x2+x x2+x+x+1
= (x*+2x+1)
= (x+1)?

CI of 3rd year = (x+1)?

INSTALMENT /fer&a

If a sum 'P' is borrowed at R% annual CI which is
to be paid in 'n' equal annual instalments includ-
ing interest then, /% & TR 'P' & R% Atk Thafs
=1 R SUR foran < €, frgent e = gfed 'n' g9
aiftier ol o feran <0 2,

(i) forn=2,

each annual instalment /Y% afts fohed
P

[ 100 7 [ 100 T
100+R 100+R
(ii) forn =3,
Each annual instalment /¥ a1k fohed
P
~[ 100 7 [ 100 T [ 100 T
100+R 100+R 100+R
(iii) for n = x,
Each annual instalment/J&% aifie e
P

=[ 100 ]+[ 100 T+[ 100 ]3 [ 100 ]
100+R] |100+R 100+R] ""[100+R

Where x is a natural number /@ x T Wiias de& 2|

[ 3]
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RATIO AND PROPORTION
3TUTd T |TuTd

Ratio:-The comparative relation between two
amounts/Quantities of same type is called Ratio.
JTUTA:- TF & TR I &1 TRE/AES & o= & JacTs qal
%1 I Fed B

a

b is the ratio of a to b is written as a : b and read "a is

to b", where 'a' is called the antecedent and 'b' is called
the 'consequent'.

%a@’m%,aﬁbﬁwaﬁa:ba&mﬁmw%ﬁ?

"a ¥ b 1 M TSI Wl €, Sel 'a’ H ydedl’ Her S g 3N
b I ‘g’ el S
Ratio always occurs between same units.
3TUTA EHIM WA eh1gal o siiel Biel 2
as/ﬁ'@ - Rupees : Rupees /%9 : ¥94
gram : gram /M : UH
kilogram : kilogram /fwemm : feemm
minutes : minutes/f e : e
Hour : Hour etc. /2 : 5l

A : B
antecedeﬁ snsequent
(Fer TR) (feet o=)

Ifx:y: p:qthen x and q are called extreme, y
and q are called mean./ AR x:y o p:q @ x AR q
SeEa A e € a0l y 3R p TiEd e ©
Product of extreme = produet-of mean /3=ad HH 1
TOHwE = AEF &1 PEEA
ie, xXxqQ=yxp
Definition of different types of ratio/fafi= war ED
U st TRETE:-
(A) Mixed ratio/fuf3td tqura
Let x : y and piig,be two ratio then mixed ratio is

o et : y(3R p: q = erum § A fafya e @
(B) Duplicate Ratio/gftciehe 3 U

The mixed Ratio of two equal ratio is called the
duplicate Ratio/3 THM WUl & fafy@ 1o =t
fefora s ed &

Let Ratioisp: q

it's duplicate ratio p? : g?,

WA S p g ®

TR gl S p? : ¢,

CHAPTER

06

(C) Subduplicate ratio/TUagwiiche 3TUTE:

The square root of a certain ratio is called its
subduplicate ratio.

The subduplicate ratioof p: q = \/B : \/a

Hagwiiehe 3T fohedt FAfeea ST o1 it SHeh Hagwiehe
U e B

gl A p:q F = \fp: g
(D) Triplicate Ratio/fcfeehe 3ITATT
The cube of a certain’ratio is’ called Triplicate
Ratio/ T Tf¥=m ey %1 M) B0 s seam 21
The Triplicate Ratio of /B0 STq9d p: q &1 = p°: ¢°
(E) Subtriplicate Ratio/Tafcficiche U
The cube Toot of a certain ratio is called
subtriplicate ratio./T& ffted ogua & =Aq@ =i
afeftgiehe S H8l Sl 2|
The subtriplicate of ratio p : q/p : q TR 1 Sufeficrhe

~a\p
(F), Inverse ratio or Reciprocal Ratio/3¢1ET 3TIUTd o7
gfqem T
Reciprocal of antcedent and consequent. /gaarit 3R
RO 1 FHoRA|
Reciprocal or inverse ratio of p: q/p : q 1 kA A
EIRSICECREIG]

I 1

:>p:qor p-qIXL.C.M

» Proportion/¥HUTd:- when two ratio are equal to
each other then they are called proportional as
Ve T ST T TR F e B & A 5% HEAT® Fel
S ®
a:b=c:dthen/d9 a,b,c&d are in proportion/
T 9 ©?
or a:b:ic:d
eg 3:7=12:28
then we write /fh &0 fered €3 : 7 :: 12: 28

+  Directly Proportional. /TSl 3TuT{ceh

If x = ky, where k is constant/a[ x = ky, @i k fer &
then we say that x is directly proportional to y.
If it is written as follow.

9 TH FEd © T x, y % SHEUE 21 3R T fre v o
feren T 2

11

RAKESH YADAV READERS PUBLICATIONS PVT. LTD




Inversely Proportionallw

k .
if x = ;, where k is a constant. /af% x = ;, S8l k
T IR
Then we say that x is inversely proportional to y,
it is written as

9 eH Fed © TF x, y & SIoHARIR € 9 39 R foren

1
Xo—

Y

ST

It does not change the ratio, when we multiply or
divide antecedent and consequent of the ratio by
a same non-zero number as

Tg I el TS €, o ¥ qag™ i o =1 it w
£ @R o % RUTHETEY U & -y gen % w9 °

o _axe
¢ 8&a b=y T e
ac:bc =a:b

What should be added to all of a, b, ¢, d so that
these become proportional respectively?/a, b, c,

d |t § 0 Sier W fF A wEen: guryias g 2
Let x Should be added /%M TfST x Sed W

a+x c+x
then/d brx © dix
Invertendo/ fﬂ?‘ﬁ'qﬁm

The proportion in which antecedent and
consequent quantities change their places i§

called invertendo /T8 erurd & qdadt ik aRom 7wt
ST T STl ¥, SH Sl el Sl §
Invertendo/foad™Mu@a:b=c:disb:a=d:c

OR & =% then 2 -4
b d Ma T
Alternendo /3Tl

Ifa:b::c:disaproportion‘then its/afka:b::c:
d TF A € q geet
Alternedoisa:c::b:d/aﬁ'{ﬁ@ﬁ%a:c::b:d
Componende /Mgy

Ifa:b: c:disaproportion/TH A 2

then gémponendo is/dl AT %(a+b) :bi(c+d):d
Dividendo / Sddrd

Ifa:b: c:disaproportion/d€a:b:c:d TH
AT €

then dividendois a—b:b::c—-d:d.

@ AT a—b:b:c—d:d. Bl

Componendo and dividendo /<RI
Ifa:b::c:disaproportion./d€a:b::c:d F9HUE
%,?ﬁ at+tb:a-b:c+d:c-d

(i)

(iii)

(iv)

)
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Concept of proportion (FHIUTT &t STELTT )
There are 4 types of Proportion. /3 4d ¥ 4 Y&R &
sfagRon e 2

First Proportional /9e/¥ SHwT

X b
X:ai:b:c=—=—
a c

First Proportional /9&™ SHI{dfdH

Mean Proportion /W& SHIAT
a:xux:b

A

X
Third Proportion /e F|Igawit
a:bub:x

2 b b

le o= —=x%g

fourth Proportien /g SHawd
a:birc:x

o .a c X_E

LES) L = .

Sum other formulas/ %3 3 fam

Ifg_g_e a+c+e_a+c_c+e
b d f “btd+f b+d d+f
Ifg_g_e a-¢c c—e a—-e a—c+e
b d £ b-d d-f b-f b-d+f
Law of Ratio/3fqq1d sl 1A
[0 IV or ~= 0
N . . or H— Y%
o _ I
(i) = v
.. IxIV
(i) II =
Tt
IxIV
(ii1) III =
1l
, X1
(iv) IV =
I
1+ M4V
AT v
e (I | B\
Vi) = = v
AR ES S | ER\%
Vi) 77 T mowv




> How to find Ratio

(i) IfxA=yB
A:B=y '@ X
i !
forA forB

(ii) fxA =yB=2zC

S A:B:C= yxXz :XXZ: XXy
! ! !
ForA ForB ForC
(iii) pA=gB=rC=sD
A : B.: C : D
= XIXS IPXIXS: PXQXS :pxXqXxr
! ! ! !
For A ForB ForC ForD

SOME EXAMPLES, TO FIND RATIO
Ist method
A:B=4:5B:C=3:2,A:B:C="?

A :B :C
4 :5 —5

3 <3 :2
4x3:5x3:5x%x2

12 : 15 : 10
IInd method

A : B: C-=7?
A : B : C
4_ x S_x
\\Lx\
3 2
12 : 15 : 10

) A:B=4:5,B:C=3:2,G9%D=1:2
A:B:C:D=7?
Ist method

A: B:C: :D
@ BG—>545

X X X X

3<—Q=>0=2
X X X

X
1<<£1¢1D ©
12 18 10 20

IInd method

a:b =11:

b:c = T 4

c:d =y 51
a:b:c:d =15:30:40:8

. If an amount R is the divide between A and B in

the ratio of m : n then

(i)

(iii)

Ife Tk THT R A 3T B &g m : n & 31U |
farwrfa faar < €, <

Part of A = m+nx R
Part of B = x
m+n
m-—n
Difference of part of A and B = x
m+n

where m > n
If the ratio of A and B is m : n and'the difference
in their share is 'R' units then;

g A 3R B 1 399 m : n@ 3K ST 6w &1 SR R’
e T, @,

m

(i) Partof A= x R
m—n
(ii) Part of B = &—— x R
m=n
+
(iiiyFhe sum of parts of A and B = E :11 x

whére m > n
CONCEPT OF DEGREE /Tt & 3/@emur

[SSEIEN]

P
If — =
q

5p+3q

8p—7q

degree of p and q in numerator and denominator
is same which is 1

&3 Tu, 9w ¥ p 3R q W Teril ofw SR e H wHH §, W 1 R
SxT7+3x%x3 ﬁ

8x7-7x3 35

then

321292 3x(7)°+2(3)°  3x4942x9 55
3p>—pq  3x(7)*—(7)x(3) " 3x49-21 42

pPte :
W in this question p has 3 degree and q has
2 degree in numerator, while p has 1 degree and
q has 4 degree.

&3 T e |, p w3 TEult R iR g % w2 et ® etw
H Weafes e H p & W TH 3R q & T 4 felt R

It can not be determined unless we have not the
real value of p and q.

(& & fopan <1 el 519 0 p 3R q 1 3T HH 1 9l &
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If the ratio of present age and the ratio of age after
'n' year is given then present age factor is given by:

T FAAM T T ST T 'n' I & 1% T 1 ST
e o =, @ adue ST @ U gl
(Diff. in 2nd ratio) x time T I H TR x A

" Diff. in cross product of ratio/ ST 1 HE TEEA F R
If xis the present age factor, and the diff. in cross
product of ratio is zero then.

AfE x A 377 1 O € T UM & HIG TR
IR YA ® A,

Time/&H3
X = Diff.of ratio/3TdId 1 R

If the ratio of "Some year ago" and 'after some year'
is given and before 't,' years the ratio of ages of A
and Bwasa : b.

I s W Tew” a0 g I 9] " ST STgurd fEa e
2, 7o 't,’ o USCl, A 9T B T ST H ST a : b ol
A Present age/ddHM 3T = ax + t,
B Present age/ddd™ 3T = bx + t,
after t, years, the ratio of their age will be c : 4

t, 9 918, A 941 B %1 3 &1 9@ C : D B
(Diff. in 2nd ratio)x(t,+t,)

* " Diff. in cross products of the ratig

T ST FH ST x(t,+t,)
" U 1 I TUFEE Sl
When, the difference. in ratio isyequal, then
9 STUM H1 AR FHE T, (4
t,t+t,
X~ Diff.of ratio/3HdId skl SR

X

| Partnership/ @rgieri |
|
_______ U S
:Simple Partership! '+ Compound
A 01| '+ Partnership |
| AifTe W

AGPE CHAPTER
amg 07

4. If the product of present age is given, then
g oA g 1 [OET e gan §, 96
\/ Product of ages of two person/
x =

T SfFAT & M, B RS
Product of ratio/3TUId =hT TOHHA
S. If sum of present age and ratio of.the age is given
then, present age factor.

I oM 1 1 ANTES qe SR STue TeaT 3N §
AN 3T, T TS
Sum of present age/SHIA ST, T ANT

Sum of ratio/3TTA L FRT
6. If the ratio of ages and diff. in ages is given then

% g 1 STYR AASNG 1 R e gam 7, 79
Diff. betwien age/eI®, 1 3
Diff. in ratig/3TIAd T M
7. If ratio of age of A & B was x: y 'n' years ago.
n o8 Ged A 3R B % 31 1 UM x:y o
(ijRif the present age ratio is a:b then/afg adHM 3T 1

xX=

xX=

U a:b B @ ;:2 =%
(ii) If after 'm' years, then ratio of ages willbe p: q
then /3% 'm' 3% & 1%, 3T =1 STIIW p : q B, A
x+n+m p
y+n+m ~ gq
8. If n year before, the ratio of ages of A, B and C was
x:y: z, then the ratio of their present ages is
g 'n' o6 98, A, B 3R C w1 319 o1 U x:y :z o
q IRt IAHH ST FT TU
x+n: y+n:z+m
9. If after m years, the ratio of ages of A and B will
be x : y. then the ratio of their present ages is.
I m o & TR, A dA B HY MY HT SIE x: y SN at
STHT IAHM ST HT ST SHI

X-m:y—-m

PARTNERSHIP  CHAPTER

w08

Simple Partnership/a{cl |EER:- If all partners in-
vest different capital for same time period or same capi-
tal for different time period./afg |+ WEER TF & A
YAy & AU STemT-STer St A1 STe-3Ter TH Tty & o v
& Uit w1 frEw w2
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Compound Partership/tﬁ'ﬁ'liﬁ |EER:- If all partners
invest their diffrent capitals for different time period./

fE T FEER STTT-Te 99T 3Tafy & T ST STer-STer
ot frae & 2

[ Partnership/ q@a‘lﬁ]
|
s IR ‘
. Active Partner ' ' Sleeping Partner
| fEmie W ) et amER |

Active Partner/f&aTsiiel WTEIER: - Invests money as well
as takes part in business activity for which he is paid
salary from the profit.

I o1 o9 =3 © R WY & WY AR w1 W 9 o ©
IR foosh fou S8 o9 @ o e B S )

Sleeping Partner/fshasiet "IN~ Who only invest

money and does not take part in business activities./

el o[ 1 e w1 € A fafateal § 9w T8 o 2
Profit = capital x time/ &9 = ﬁ;\Trﬁ x g9y
o4 (Profit)
g (time)
o4 (Profit)
w4 (Time) = 55 (Capital)

TSt (Capital) =

MIXTORE AND ALLIGATION
Tagror wa wibsron

>  Mixture/fasmr:-
When two or more ingredients/are mixed together
to get a desired quantity:

W& aifed G U wRA P OawEl a1 S 9 ifuew i wi
T T T S g

Price /&Td
Article<
a9 Substance or part/ & a1 AR

based onl price /HIHT & MR W
Cheap /9

Price of article/
IR FN DA Expensive /9gt
Rule 1:-1f the cost of a cheap item is Rs. C/kg and the

cost of an expensive item is Rs. D/kg. If the price of

the mixture of both the articles is Rs. M/kg. /3% &=

%] 1 HEG C SA/FRI ? qo He 9% 1 HEd D w93/

21 S gl & fagor &1 wHd M ®9/fEW €, 99

I T %1 Mention, ¥4 H 7 81 a1 38 TR 1 I8 AEA

=feql (1 year = 12 months)

A. Different Investment, same time period of invest-
ing/</@ o1 &1 AR STERT-3TRT 21 qen FoeT &l FHam=e
TuH = @-

If the amount invested by the partners are [, 1,, I,

then the profit is distributed in the ratio I, : I, : I,.
Tfq AEEN gRT Fafm e 1, 1, L3 @ ST oy
1,1, 13U & faafa gr

B. Let there be three partners, one“invests I, for t

time, second invests I, for tgime and third invests
L, for t, time. The profit is'shared in the ratio.

T T HERR § el (1) SR (t,) T, T (L) SRR (t,)
T SR T (1) R (€T €, T T ST ot 2R
P) : @) : (B

Lxt L x ol

C. Different amounts Invested in different time peri-
ods. /e, STET- ST AR STeT-STer qHT ofafy & feorg
Frafeafea s
A:B
(AxT): (B, xt,+B, xt)

B invests twice, that too for different periods. /B &
IR T R A St STer-ster wHg & e

CHAPTER

09

Cheap article (&t s/g) _D-M
Expensive article (W&t s%g) M-C
&l D

C
N
g

D-M M-C

. Ratio/314d = D-M: M-C

Rule 2:- To find out to quantity of 'x in the mixture/

fasor 9 'x' &1 A0 9@ & fou

(Ratioof x)x(Total quanity of mixture)
B sumof ratios

(x 1 euE) x (Tagor &t e =@mE)
3TUT ST ARTHS
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Rule 3:- If 'x' litres of liquid A containing 'p' litres is
taken out and the same amount of liquid 'B' is added.
Futher then 'q' litres of liquid is taken out of the mixture
and the same amount of liquid 'B' is added. Then 'r'
litre is taken out of the mixture and the same amount
of liquid 'B' is added, then in the final state of the
mixture, the amount of liquid 'A'/3fE 'x' X a1 34 A H
Y 'p' it TR S @ den Sat € HeT ¥ %oq ‘B et s
2 3T T fason & 9 'q' ol o Torehren S € @ Sat € wnn
H %1 'B' | foerman st 21 e fagor & @ v oftex e W @
qen I & A ° 5o B e St 7, o fasgon 61 sifw sreen

o).

If the same process is repeated 'n' times, the final amount
of liquid A in the volume of the mixture/ 3z 781 Tl 'n’ IR

4, 5 'A' &Y A X[x;p]

e ST &, 7 IS % ST § 2T A Y ST W= x[";p]

Where, P = replace quantity, n = time, x = initial quantity/
ST, P = wfceenfyd @61, n = 994, x = URFAE A
Final amount of liquid B in mixture= x — (amount of liqued

A in the final state of the mixture)/ s &1 37faH s7aeer 5

559 B%1 A1 = x — (559 A &1 I 9907 &1 ST s7aeen 7)
Rule 5:-1f the initial amount of substance is 'x'. and p
amount is taken out of it and this process is repeated
n times, then the ratio of the resultant mixture

becomes a : b. /4% %57 H URFTEH AGT 'x' ® SEH W p w0
fehreft STt @ den T% 9fRan n SR SAE S @ qe wforH fgs

(|
X

-I—b

Rule 6:- There are two vessels of equal volume. Both
the vessels contain a mixture of milk and water in
the ratio m : n and p : q respectively. df the mixture of
both the vessels is mixed in a biggerwvessel, then what
will be the ratio of milk and waterfinythe bigger vessel?

. . 26 Pl q

-, required ratzo:—[m+n+p+q]-[m+n p+q]

A A % T ARSI § 3 T T R s s
m:n T p:q % SUE.H <1 FR S T ® fasgon 1w 9 Tl
W fAemn S o 9w W gy SR T B e

m 4 n q
: CRELG + : +
I [m+n p+q [m+n p+q]

Rule 7:- Mixture of milk and water 'x units of liquid is
in the ratio a:b. if 'd" units of milk are added to this
mixture, then the ratio of milk and water becomes a, : b,

' TIE 5 T T IH % TS0 A 3 a: b AR 'd' SHE 39 3H
fasmn 7 foen faan SMC @ go7 T O FT S a, @ b, B S 2

X(al b-ab,)
(a+b)b,

then d= if 'd' unit of water is added, then d

RAKESH YADAV READERS PUBLICATIONS PVT. LTD

x(ab—a, b)) (a b-ab,)
=X (@b, “arbb, T A A
x(ab—ab))
qﬁﬁmm?ﬁ,d=x—(a+b)al 3HTE

Rule 8:- The quantity of milk in 'a' unit mixture of
milk and water is x%. what amount of milk should be
added to this mixture so that the resulting mixture in
milk increases from x% to y%/3¥ @ Ut & 'a’' THE AL
¥ g 1 A x% 7 39 fagor § gy 1 fRa e faer S afw
RO s | g4 &1 A x% W TEH y% TS|

yx)

. required quantity of milk /3 st STHRERT o>

unit/3HE
Rule 9:- The amount of waterin''a“ unit mlxture of
sugar and water is x%. what@mountof water should be

evaporated from this mixture soithat the water content
in the resulting mixturéidecreases from x% to y%

-, required amount of water o) units to be evaporated.
R e T e SIS O § T A x% €1 39 e @ ae
T foRat A, AT i ST it IRom fasor o 9 61 A7 x%
H WA 3% &l

alx—y)
-, STHIE Y] A=)
Alligation/ 'Fl'ﬁﬂ%TUT
Alligation is nothing but the method of average. /qftasm
TR el afeer 3fma =i fafy 2
m kg
c,Rs./kg
m, +m, — mc, + mgC,

TS &1 O FE aiftgq faren s @)

m,kg
C,Rs/kg

mlcl + mQCQ
lkg — m, +m2
m,c, + m,C, = cmm, + cmm,

m,(c,—~cm) + m, (c,—cm) =

m, (c,—cm) = m, (cm - c,)

m, cm-c,

— T 11 < <

m, c, -cm if ¢, < cm<c,

L= 22O ifc <cm<c, ™M™ m,
m, cm-c, 1 2

c, c,
cg—cé) (C\I’I’I—C

(m,) (m,)
Rule 1:~ When the total increase in population is given.
So the result comes in the ratio of the number of men
and women. /9 SHE ¥ & gig I TE B q IRUM TEE TH
Afgeneti w1 e & S ua § 31 8




% Increase/ % Increase/

Decrease Decrease
(Male) (Female)
\\% Increase/ l/
Decrease
(overall

lation)
/ popu \

Initial number Initial number
of males of females
Rule 2:- When an increase or decrease in income is given,
the result is the ratio of expenditure to savings./S@ 3TF |
ofg 1 e & T & IR o IR S % ST | ST 2

% Increase/ % Increase/
Decrease Decrease
in expenditure /'.n savings

% Increase/
Decrease in income

SN

Expenditure Saving
Rule 3:- In profit and loss when total profit/loss is given.
Then the result comes in proportion to the cost price of the
first article and the second article./T9-81 | S& FH& /31
& 0 B a9 qReTH Yeel SRg T SR o % %A oA
U | 3T B

Profit/Loss % (A) Profit/Loss % (B)

Overall Profit/

Loss %
SN

Cost Price (A) Cost Price (B)
Rule 4:- [f the total discount is{given, the result is in the
ratio of the marked price of the first.article to that of the
second article.

Ifg i T2 & T T a IO Gechyawg aen THd o & i
Hod & ST Sl R

DiscountsA% Discount B%

N/

Overall discount%

/N

Mark price A Mark price B
Rule 5:- If the total cost price of the mixture is given, the
result is the sum of the first number and the second

number. /At a5 1 F@ H3 Tod <o 70 81 @ IRom H gl
&A1 T TE g 1 HE S ?)

(Cost price) A (Cost price)B

Cost price of mixture

/N

Quantity A Quantity B
Rule 6:- In simple interest related questions when
total interest is given. So the result comes as the
original principal of both the items. /H¥RU =& Hafed
el § ST el st e T @ d afom A aeqett & ot o
T% &9 H M R
Rate of Interest % (A)

N

Total rate of
interesty(A+B)
(Overall ratefof interest)

AV

Principal (A) Principal (B)
Rule 7:- When the overall average of the numbers is
given, the result comes in the form of the ratio of the first
numbertothe second number. /5@ H@T3t &1 FH st feen
TR B TROT Tl Te den T TE & STUd % &9 H ST B

Average -1 Average -2

N

Total Average

/N

1¥ number 2™ number
Rule 8:- When total bowling average is given./f&e #

Rate of Interest % (B)

2

it =1 ST el 3 fea T L
Bowling Average Bowling Average
(A innings) (B innings)
Total Average
Wickets Wickets
(A innings ) (B innings )

Rule 9:- When the total average speed is given, the
result is proportional to time. /51§ Fel 3t =t < e E
al oo wHa % S § o 2

Average speed
(Part A) (Part B)

p /

Average Speed
(Total Journey)

/

Time
(Part A)

Average speed

Time
(Part B)

RAKESH YADAV READERS PUBLICATIONS PVT. LTD




amazZon

TAP ON BOOK TO BUY NOW

$SC|BANK|RAILWAY |

DEFENCE| CSAT

@ll Formalas & Theorems|Smart Concept|Short Tricks

@Arithmetic and Advance Maths

SSC CGL, CHSL, CPO, CET, MTS,
Delhi Police, Head Constable, IBPS PO,
Clerk, SBI, RRB, CDS, AFCAT, CSAT,
ICAR, CAPF, Assistant exams, Other
State & One-day Competitive Exams.

Rakesh Yadav Readers Publication Pvt. Ltd

il Rakesh Yadav Readers Publication Pvt. L

A-16, CAREERW TOWER AZADPUR, DELHI-110033
Contact No. : 92-686-686-86, 93-105-900-20
[THE FORMULA BOOK MATHEMATICS
2023-24

vchiof : Jagram Yadav

torial Team : Gaurav Azad, Ayush Yadav, Naman Bansal{{Dinésh Kain, Akash Kumar,
Sushil Pandey, Saurav Kumar, Ankush Gurjar & Jeetu Singh

over Designing, Page Layouting & Typ

Pawan Kr. Sharma, Sandeep Kr. SHama & Amita Rai

v Dinesh Sharma, Santosh Kumaf, Rajan Jha, Ramchandra & Chandani Gupta

opyright © publish
No part of this publication may beeproduced or distributed in any form or by any means

echanical, photocopying, recording, scanning or otherwise or stored in a

 retrieval system without the prior written permission of the publishers.

electronic.
datab

information contained fn this work has been obtained by Rakesh Yadav Readers Publication
Put. Lid, from sgur Believed to be relisble. However, neiher Rakesh Yadav Resders

Publication Pyt Ltd! nor i accuracy or
ished harein and neither Rakesh Yadav Readers Publication Pvt. Ltd. nor its authors
ponsible for any error, omissions or damage arising out of use of this information.

shall b

is s Goblfed with undorstanding thal Rakosh Yadav Readsrs Publication PL. LId and s
aulhors are supplying information but are not attempting to render engineering or other
professional services. If such services are required, the assistance of an appropriate
professional should be sought.

Al disputes are subject to jurisdiction of competent courts in Delhi only.

G  Content/fawa-gEt

[Arithmetic]

1. Percentage (sfewmmn 16
2. Profitand Loss (¥ w wfA) 6-8
3. Discount (7% 8-9
4. Simple Interest (=T = o1t
5. Compound Interest (W 7 113
6. Ratio and Proportion (377 T g 1416
7. Age (g 1717
8. Partnership 17-18
9. Mixture and Alligation (f 18-20
10. Time and Work (s 212
1. Work and Wages 22
12. Pipe and Cistem (7 s 721 av 224
13. Time, Speed and Distance & Train (w3, @ sft 22
14 Race (9% 229
15. Boat and Stream (T st v 30-30
314
T T v e A 34-36.
18. Probabilty (fiw 3742
18, Statstcs (st 4255
[Advance]
20, Number System 72
21. Power, Indices and Surds (4, ws i wr 7378
22. Simpification (e 7677
23. Aigebra (Ao 77-84
24. Polynomial & Quadratic Equation (T 8490
25. Trigonemelry (Preiofaty 0111
eV et oot + Maximum and Minimum
sfivea 50 =77 ) « Height and Distance (i i

. cuumm.ym-fm
26. Line and Anige (tan sf %) 1214
27. Trangle (fr 15125
28, Quadriateral (7 125130
29, Circle (71 131-142
30. Polygon (¥ 143-144
31. Coordinate Geometry 145-151
suration 20 152-162
33, Mensuration 30 162-169

Flipkart ¢

TAP ON BOOK TO BUY NOW

$SC|BANK|RAILWAY |
DEFENCE| CSAT

SSC CGL, CHSL, CPO, CET, MTS,
Delhi Police, Head Constable, IBPS PO,
Clerk, SBI, RRB, CDS, AFCAT, CSAT,
ICAR, CAPF, Assistant exams, Other
State & One-day Competitive Exams.

Rakesh Yadav Readers Publication Pvt. Ltd

il Rakesh Yadav Readers Publication Pvt. L

6, CAREERW TOWER AZADPUR, DELHI-110033
Contact No. : 92-686-686-86, 93-105-900-20

[THE FORMULA BOOK MATHEMATICS

2023-24
vchiof : Jagram Yadav

torial Team : Gaurav Azad, Ayush Yadav, Naman Bansal{{Dinésh Kain, Akash Kumar,
Sushil Pandey, Saurav Kumar, Ankush Gurjar & Jeetu Singh

over Designing, Page Layouting & Typ

Pawan Kr. Sharma, Sandeep Kr. SHama & Amita Rai

» Dinesh Sharma, Santosh Kumaf, Rajan Jha, Ramchandra & Chandani Gupta
yright © publist

No part of this publication may beeproduced or distributed in any form or by any means
mechanical, photocopying, recording, scanning or otherwise or stored in a
 retrieval system without the prior written permission of the publishers.

electro
databa:

information contained fn this work has been obtained by Rakesh Yadav Readers Publication
d. from sources believed to bo relable. Howover, neither Rakesh Yadav Readers
Publication Pt/Lid”nor s auth
published hdfeintulh nlther Rakesh Yaday Readers Publcaton Pt Lid nor it authors
shallbe responsible for any error, omissions or damage arising out of use of this information.
This is Bublished with understanding that Rakesh Yadav Readers Publication Pyt. Ltd. and its
aulhors are supplying information but are not attempting to render engineering or other
professional services. If such services are required, the assistance of an appropriate
professional should be sought.

Al disputes are subject to jurisdiction of competent courts in Delhi only.

G  Content/fawa-gEt

[Arithmetic]

1. Percentage (sfezmmn 16
2. Profitand Loss (719w wfA) 6-8
3. Discount (%3 8-9
4. Simple Interest o1
5. Compound Interest (. 7 113
6. Ratio and Proportion (377 1416
7. Age (s 1717
8. Partnership (i 17-18
9. Mixture and 18-20
10. Time and Work 212
1. Work and Wages < 22
12. Pipe and Cistem (2 sit 721 224
13. Time, Speed and Distance & Train (. e 22
14, Race (9% 229
15. Boat and Stream (T it v 30-30
16. Average (s 314
17. LCM & HCF (arqa ol w weem T 34-3
18. Probabilty (e 3742
19, Statstcs (st c 4255
[Advance]
20. Number System 72
21. Power, Indices and Surds (4, ws i wr 7378
22. Simpification (e 7677
23, Aigebra (e 7784
24. Polynomial & Quadratic Equation (7w 84-90
25, Trigonemelry (Pretwfaty 0111

{orou Mossamert of Arge (5 + Maximum and Minimum
ValiG (s i =gmm 7) » Height and Distance (3E 7 70
. cuumnuyn-rfm

e 12-114
27. Triangle 115-125
28, Quadilateral (¥4 125-130
29, Circle (7 131-142
30. Polygon 143-144
31. Co-ordinate Geometry wafif 145-151



https://www.amazon.in/dp/B0C72R25ZK?&linkCode=sl1&tag=deepakstore02-21&linkId=174a27c751ccfd2d9cf97e1c28cc5dbb&language=en_IN&ref_=as_li_ss_tl
https://www.flipkart.com/formula-book-mathematics/p/itmf4ac1cb6321c4?pid=RBKGQ8EF6FPQPJEW

>

TIME AND WORK

Efficiency = Done work in a specific time.

wEieHd = T fAfvea 993 9 foeen = =)

If A complete a piece of work in 'x' days, and B com-
plete the same work in 'y' days. /3f¢ A fFd &1 =1 'x
ol & qu e € oW B w6 wE 1y A H q@ ok R
Total time taken to complete the work by A and B
both/ A 3R B SHI 511 %M &l Q0 && ¥ foran a1 wmg

~[%)
X+y

Total work = efficiency x no. of days/time.
FT F1E = HIAGHA x THT

If a can to a work in 'x' days. B can do the same
work in 'y' days. C can do the some work in 'z' days
then, total time taken by A, B and C to complete
the work together.

Ifx A frdt & 1 'x' &l § 9 geRar 1 B 9HE #E &6
y' & o 2 wehar 81 C SE % 1 'z Tl o W e
2, A, B 3R C g1 e %@ &t qof & o @l

1
111 LJ
Ww—f 4= d
x+y+z [xy+yz+zx ays

If A and B can do a work in 'x' days, B and!C can
do the same work in 'y' days and C and,A can do
the same work in 'z' days. Then total time taken,
when A, B and C work together.

Iz A ofR B fFet &1 &1 'x' &l ¥ g ¥a € B iR C
SH wrd ®1 'y fEA H R ged § i AEEE w1 'z
el & X wHd B 99 A, B 3R C U 919 39 %1
fora A o 90 &

1
2Xyz j
11 ¥ 1 ——= g
2(X+y+z) v ((Xy+yz+zx)
If A working'alone takes x days more than both A
& B both and B working alone takes y days more

than both A & B. Then the number of days taken
by bothWA & B working together to finish a work.

Ifg A srher %1 w0 g A X B ] 9 x & siferen o
2 3R B okl @ % €T A 3R B 2l 9 y &7 arferm
@ 2, A A R B SHl R T W1 H W RA F
e 5 # Fen

A +B——tdays

A T

= | A——(t+x)days t = (\/E) &= B

B——(t+y)

>
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e 3w w10

If M, men finish W, work in D, days working in T,
time each days and M, men finish W, work in D,
days, working in T, tlme each days then

Iz M, &, W, F # D Tt ® wm w #) e e

leﬁmmﬁéaﬁthwwzmﬁDQﬁﬁﬁ

T w21 FEE A T, o w5 © A

M,D,T, =M2D2T2
wl w2

M,D.H,E,

2 M,D,H ,E,
w, W,

Where, W = work / &/

H = hour/%2

E ="effciency/&Hd
M = man/ 3T&Ht
T = Time /999

Ifix can finish % part of the work in y day. Then,

total time taken to finish the work by x/afg x Tt

w1 %ﬂmyﬁﬁﬁ{naﬂw%,ﬁxmww

mﬁ®WﬁW@w=(%XY) days/fe

If A alone can do a certain work in 'x' days and
A and B togeter can do the same work in 'y' days
then B alone can do the same work in.

If A srepel frel & & 'x' fa i § o HeRan @ 3 A 3
B foees <&t & &1 'y i § # ghd ® f B et 9t
%4 & fred ol o e wehar @2

( Xy )days
X-y

If food is available for 'x' days for 'A' men at a cer-
tain place and after 'y' days B men join, then the
remaining food will serve total men for.

7fs Tk fAfved A | A TEu & fau x & & fo e
Sy 1 3R 'y il & o1k ‘B! gEw wifeet g € o 9 oA
F e | R & e

A(x-y)
A+B
If A men or B boys or C women can do a certain work

n 'x' days then A, men, B, boys and C, women can
do the same work in.

Required time ( 3TE¥ah W ):— days.

[ 2]




Ifs A TEY a1 B @e® a1 C Afgamd fwet & i 'x &= o (A) (B) (€)

F THA ¢ A A, TEW, B, @EH R C, Afeen v e , 1o o0
- »  If the efficiency to work of A is twice the efficiency
e Al # # gd T
to work of B then,
time taken = X days A:B (efﬁcier}cy) =2x : x and fs : B (time) =t : 2t
A LB LG T A T FIRIAA B FT HERC FI I S, q A
A B C B (&) = 2x: x 3R A: B &9 =t : 2t

» The camparision of rate of work done is called effi- >
ciency of doing work. /fFT 7T &% ®T X &I AT &
FT I T HEA )

If A can do a work in 'xX' days and B is R% more
efficient than A then 'B' alone will do then same

100
work in x X m days.

1
Efficiency/3HdE) O =
No.of days qﬁAmmﬁ'X'ﬁﬁﬁmmﬁ,Aﬁw

E,E,:B,=5 0o ¥ R% ofo mwe § A B dee gd wE W ox
k o e

E=BorED=k (100+R

or (ED, =E,D,=ED) Ex:- Ram can do a wor; ys. Shri Ram is 20%
Ex:- 3 person can complete the work in 4 days, 5 days, 6 more efficient than T hen shri Ram alone do

days respectively. Find ratio of their efficiency?/ 3 =afs the some work ot e 1 15 T o o whan

T wE F w4 T, 5 R IR 6 KA H @ R wwd 2, o T\ ﬁww%aﬁgﬁmmﬁ

21 STHT T&I T AU TG HITSTC Al § T w

Person —— A B C 100

one) will work = 15 x ———
Time ———>4days 5days 6days 100 +20
1.1 .1 5 days
Efficiency —— ( 73 6) 60(LCM) w
TEHIT | & Onli g

Y TIE i 17 e
Practice Lecturg),
Full PDF Notes ff

TeH9T WX =T Online Live &=
W WTE @i 5" Anr@ ® Join W S
Live Classes 1/
Doubt Session . L

Full PDF Notes
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WORK AND WAGES

Relation in Efficiency, wages and time /&m&mar, a4, 7.

T H gae:-

[Efﬁciency(E) aWages(w)e< ,1 }
Time

or
for same time wages o efficiency
. If time is different — Wages o work done

Capacity or efficiency = work done in unit

time (T &A@ = 3HE AT § T T =)
1
REE & wE H o ™ w

Time taken to finish the whole work/q T &l &

1
" Efficiency / Fmfem

4 foram T 99

A can do a work in 'x' days and B can do the same
work in 'y' days. If they work together and total
wages is R, then

A TRt @ =1 'x' Al o g @ o B e s sl
'y fell & T R ®1 AR A T Wiy % I ® SR s
aa R ®, dl-

Part of A/(A & fewmm) = (x_,_y)xR
Part of B/(B & fe@r) = (ny)xR

If A, B and C finish the workdin x, y and Z days
respectively and receivé the total wages R, then
the ratio of their wages is'

W&A,BSﬁ'{Cmﬁx,ySﬁ'{zﬁﬁﬁ‘{UW%ﬁ'{
3% FHl AGRITK B 8, Al ST ARG T UM ©-

1.1
x y ‘z
If workers finish any work doing it from starting to
last then ratio of wages — ratio of their efficiency./

Ifg w9 3fd qF TR w1 H @ew wd € a9
3T AT H] SAIIA = 3o HIUETHA T STTI

If many workers, doing partly work to finish a work
then ratio of their wages = ratio of their work done. /

afg g weaurt T & #1 enfe 9 @ w7 ) aw
I9h I FT ST = 3% HH T UM
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& wd wwer 11

If x man and y boys do a work in (m) day while a
man and 'b' boys do that work in (n) days. then,/
(x men + y boys) m = (a man = b boys )n

g x AEH SR y g Th & H m &7 § H7d & i
a STEHl 3R b eie® SH @ 1 n & ° w6 € 9@, ((x)
SEH +(y) @EH) x m = ((a) 3_H # (b)@E*®) x n
When work way be finish altethatively.

S T ST/ TR/ Sk eqh @9 Y @ 2|

(@) When two men dothe work alternative then
one round will be of two days.

e S SAfed 1 HITHRR ®9 4 W ¢ a9 Th
(Round /FFF%), &b fa=it & =rm

(b) When thregmen do the work alternatively then
one round will be of three days. /5@ T =af w1
I UHFR §9 W A § 99 Th (Round /=FR) i
i & =

X and Y working alone can do a work in 'a’' and 'b'

days, respectively. They both work together in the

begining and if x leaves the work before d days of
completion, then time taken to complete the whole

work is./7fE x 3R y TH &M@ & FAA: a 3 b A o
FTHHA 2, A A WH-HY Y& FW T A x HE GeH e
% d f&7 Tee #W e @ 7, @ o ww femen wma §
AT E

(a+d)xb

T= (a+b)

days

Ex:-Ram and Shyam can do a piece of work in 10
and 12 days respectively, they both start together.
If Ram leaves the work 2 days before the comple-
tion of the work then in what time the whole work

will be finished /T8 R va™ TF w1 %I HAA: 10 IR
12 fedi & o2 Wepd @, A SHT WIO-WY Y& FA § AR W
wM TH T % 2 T T M Big @1 T af [ w1 R
g § @ -

Ram /W = 10 days = a

Shyam/¥a™ = 12 days =b

o (@td)b _, (10+2)x12
(a+b) 22
72 6
d =2 w=a =>ﬁ:6ﬁdays.




PIPE AND CISTERN  CHAPTER

Volume of water released or filled = (Rate x Time)

BIS T AT W T YA A AR = (R x THA)
> Two taps 'P' and 'Q’ can fill a tank in 'x' hours and 'y’
hours respectively. If both time taps are opened to-
gether, then how much time it will take to fill the tank?

T P 3R Q' Wk kT 1 HHI: X T 3R 'y Wi H W Tkl
B A ST Tl 1 T e I S, & R R o feRe

wm?ww=( i ]hr., T WRR- |

X+y
> Two taps'A' and 'B' can empty a tank in 'x' hours and
'y' hours respectively. If both the taps are opened to-
gether, then time taken to empty the tank will be
required time /3 7 'A' 3R 'B' UF ZH! H FAL: x 5L,
y E W @l R Fehd1 71 A M T T e Wi 9 F,

maﬁﬁmwﬁmqqa:( = )hr./‘él"é'

Xty

> P,Q,R......... all taps are opened together, then, the
time required to fill/empty the tank will be:

I P, Q, R........ qff 7 TH Y G S 7, A TR R

T /@elt W § 0 e 999 g
1 1.1 1
;iaiﬁi----=¥, (T = required time)

Note/ Ji2:- Positive result shows that the tank is filling
and negative result shows that the is getting empty./

YA TR 39 © R SE W8 ST @ 2SR mores uRom
T9far & foF I @reh & @ R

> Tap 'P' canfill a tank in 'x' hoursand'Q' can empty the
tank in 'y' hours. Then (a) time taken to fill the tank.

T T 'P U TR w1 K HYH | TRl 2 3 Q TH Ay
e U welt X Tl 8 a9 (@) OF F 9w § o oI 96

>

>

>

o1 3w et 12

When are opened (i@ g @l Sd 2 (%}Y > X

Time taken to empty the tank. /2l % Tl T H T T~

Yy X

If a pipe fill a tank in 'x' hours™but itstakes 't' more
hours to fill it due to leakagefin tank. If tank is
filled completely then indiow many hours it will be
empty? (due to leakagé outlet)

IfE Wk Tz e SNl 'x' S | 9wl 21 wfhe 2wt o
famE & w0 SHEH Bt T oy o 7)1 At e
TWE W WU, Fnde foboq =2 § @ret 8 s (e
x(x+t)
t

Exi- A% Weh wrgq forel 21 o1 5 52 | WXa1 € olfehd el
H R #R0 S8 9@ § 1 52 atfuss o #1 d gol ol
2R & FRo fRar e o @relt 8 S

5(5+1)
1

When both are opened /& 3 Gl ST (i):y > X

332 Eﬁ h U] ATIIIh HHY =

= 5x6 = 30 hr.

Where x = 5 hr.
t=1 hr.

Two taps P and Q can fill a tank in x hours and y
hours respectively. If both the pipes are opened to-
gether, then the time after which pipe Q should be
closed so that the tank is full in (t) hours.

T e P 3R Q Ueh T i HAV: x 5 AR y 5 H 0 Fahdl
&1 % < a1 Tk W G f&an S ©, @ uEd x
e W9 18 &% Y 1 IR i 3 (t) S H W S

3eERIE (FHI) =

t
Required time / 3Teas I = [y(l—;)hours}

TIVPE, SPEED AND DISTANCE & TRAIN ~ CHAPTER
Twg, o i g aer 3w 13

> Time = Time is a fundamental physical quantity
which defines the sequence and duration of events
and it is denoted by 'T'

TG = GHA TS Hifesk i 7 R S vl o o se
R srafy 1 AR wd @ @i T T gw et e
ST @

Distance = The length of space between two points
is considered the distance and it is denoted by 'D'

T = 3 fageti & i TF F A I gF A S R R
™ 'D' g frefad fFn s @

Speed = Speed is defined as the distance travelled in
unit time and it is denoted by 'S'

RAKESH YADAV READERS PUBLICATIONS PVT. LTD




T = AT I THE G99 § T HI T o6 ® H IR >

T T ® SR W 'S gr fretya feRen St ®

Relation among Distance, Speed and Time
T, o SR 99T o Sra day
(a) Distance = Speed x Time
W= xe@aA D= SxT

distance D

(b) Time/¥H3 = W orT = )
distance D
(c) Speed/=@d = ~hme orS = T

> Conversion of speed/ Il Sl TR

5
1 km/hr = 18 m/sec

18
1 m/sec = 5 km/hr

50
1 km/hr. = ?metre/min.

3
1 metre/min. = %km/hr.

Important cases /Wgwqut feerfeat
Case-I- If 'D' is constant /3% g F=a =

S 1T l
oo o Lo

S
D=ST =S,T,
S _ T
. SQ - Tl
Case-II:- If 'S' is constant/af =ra faa &t
D« T
D, =SxT,
D,=S xT,
b T
D2 T2
Case-III:- When 'T' is constant/afs waa fAaa =
D« S

wilw)

N

=

=S1
=S2

o

1

7
| n

2 2

Relative' Speed/Tmey oe :
Relative speedyrefers to the speed of one moving body
in relation to another.

qrae AT 1 HEH T aAE a5 1 8- TaHH a5 & 1d

e @ B R

>  Relative speed in same direction/T& % fxen & @mg=
=S8, -5,
(S, = Speed of train first, S, = Speed of train sec-
ond)/(S, = W I =@, S,= TH H FH =) =S - S,

RAKESH YADAV READERS PUBLICATIONS PVT. LTD
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Relative speed in opposite direction/foada feen o
[y W = S, + S,
Where /ST S, >S,

Trainlm :

When train passes a pole or static object/ 5 279 T&
gy a1 R T § TRt &
Where, Distance covered will be equal to the length

of train /ST, ¥ &1 T U 37 HI1 A8 & TR el

L
T = S (Here, L —length, S = speed, (T =/Crossing time)

When train passes a bridge/platform/s& 39 TH
O/ IHH T IR Bl ©

Then, distance covered will be equal to the length
of train and lengthyof bridge/platform /&, T @t
TE Tl 37 T o1, 3N e/ ThIH i oS o Se g
L+L,

=—5
Here,d, = length of train, L = length of plaform
S = Speed, T = Crossing time
TRl D 37 F AR, L = wWewd @ A, S
— =, T = HIGT T
When train passes another train in opposite direction
distance covered will be L+ L,

s 24 faada fgon & @ 39 %1 9’ w7t ® @
T M gl L+ L, B
L1+ L2
T §,+8S,
Here/ e, L, = length of first train/ Teel 27 I e
L, = length of second train/ Eﬁﬂ é‘l w A
S, = speed of first train/Tgelt 29 =t T
S, = speed of second train /& 27 =1 Tfd
When a train passes another train in same direc-
tion, then/ <9 T& 29 GHM fa¥m ¥ g&’t 29 &l IR &t
g

T

L+L
=5,
When a train passes a person sitting in another mov-
ingtrain/WW??W?ﬁﬁﬁ???ﬁﬁé@@ﬁﬁﬂ#W
¥t &
L,
~ Relative speed / @mer =

T

Relative speed in same direction = S, - S,

T feen # wme wfd =S, - S,

[_25]




S, = speed of first train, S, = speed of second
train, L, = length of first train

S, = el ¢ &I A, S, = 3|A <7 H M, L, = Teel
3T F A

Length of train when it crosses a standing man in

'T," second time and 'L’ metre long platform in T,

Then,/37 &1 W8 3@ 98 @ =afs 1 'T # de 'L
Hex T wew ™ H T, WE H UK A € @,

. LxT,
length of the train /37 & &aTE = T _T

2 1

Train of same length coming in same direction cross
a man in t,, and t, seconds/ T f&an # & el
TAM WS HT 3T TH SMEH I t, 3R t, HHS H IR FHLA
2
Time taken to cross each other/ @—{Fﬁ ] IR HH H

2xproduct of time
T A W = o of time

2 x GHA H1 UEEA
TET HT TR

Train of same length coming in opposite direction
Cross a man in t, and t, seconds/

T faem # ST aelt WHE T BT 7 T STEH F t, S
t, ¥he ¥ IR F T

Time taken to cross each other/@—?‘\ﬂl{ =] I HH A
T A g9

_ 2xproduct of time 2 x gHI <1 TG

- A FYA

When train of length of 'l' passesiadbridge/ plat form
of 'x' metre in t, sec, then the time taken by same
train to cross another bridge/platform of length of
'y metre/ S/ I e Fell g7 T x' HIX J/THIH F
t, G R e 8, g R eIy W B e o T
T/ HH & IR A [ T 99

l+y]t
1
I+ x

sum of time

Time/¥7T = [

When twostrains crosses each other the distance
covered'by one train is more than the second train,

then/ ™ 1 ¢4 T~ 1 IR T €, 3 Th o R G Fi

b
T 3h @A F 9 e B, q@ =%xd
Here /&I,
a = speed of first train/9get 29 I Tfa

b = speed of second train/gHY 7 I T

d = distance/38
If the average speed of a train without stoppage is
'U, and the average speed after adding the time
after stoppage is 'V, then the stoppage time per hour

is/ 571 &, [l st &1 sitga fd 'U' €, aor ©h &
§% &1 GHT SigH Sgd fa V' 8, @l
gfaq 51 ®FT FT GHT

diff. between their average speed /i@ =@ § F®
B speed without stoppage/fan &% =at

Uu-v
= T U >V
U = average speed of first tr@in /9&afl 37 &1 tred
Tfa
V = average speed of seond train /3@ 3 &1 iEq
Tt
A train covers a distanece between stations A and B

in time 'T,". If the speed is changed by S then the
time taken toycover,the same distance is 'T,' Then

the distance 'Dhbetween A and B is/T& Q’I ©IT A
sk B # 9 %1 g &1 T, 999 ¥ a9 &<l 21 4
S gR1 951 & Wt € at A g3 1 a9 A F o e
THT Uy 8, 7 A SR B ® a9 &1 g D’

T, T,
T1 - T2

Sy
or ?1 T T,

where 'T' change in time taken

S T 999 § ufEdd

-

Average Speed/ aired =ret

>

Average speed : Average speed is the total distance
travelled by the object in a particular time interval/

SIa T e T T FHTE GHT T H a%g §RT 79 hi
T T b ¢

total distance /%a g
total time /=a w9

Average speed/ e =t =

Here, different distance is traveled in different
time /T, STeTTT-3TeNT THT § STCNT-37e U 9 I Wl ©

Average speed/ trea = =

When different distance are traveled with different
speed,/ & AT~ T ST~ fa @ a9 &1 wirdt &
Distance/{fi =d,,d,, d,......

Speed/™d = §,,8,,8, ......

Average speed/ 3iHd =Te = 714_@_,_6173_,_
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If a distance is divided into 'n’ equal parts and each
travelled with different speed, then/afs T T4 @ 'n’
TR 9T H I o s &, iR e 737 M
g 7 Xl 8,

Average speed/ 3fea = =
1 1 1 1
S S,

Here, n = number of equal parts,/'alﬁ, n = SRR 9T

1 HeA,

S, S, S,.....S_are speeds/S,, S,, S,.....S_ = 2

If a bus travels from A and B with the speed of x

km/ hr and returns from B to A with the speed of y

km/ hr then average speed will be/ IR TFH 99 A 3R
B ® x fwHger %1 ufq @ G #%d € IRB I A o y
e Hiser &1 fa @ witedt 8 at siga afa?

2xy
xX+y

Average speed/ ArEa el =

1
If a man covers o part of journey at 'u' km/ hr,/ %

aﬁs‘aﬁﬁwaﬁ% few=ar u' ferdllyeer &1 G @ a9 & &,

1 1
Z part at 'v' km/hr and P part at 'w' km/hr and

so on, then his average speed of for the whole jour-
1 ) 1 .
ney/g o7 ' FeRHi s iR S W et eiet smfs W

TG A T, A Gl A F o sut shea Tifd

1
Average speed/ o W = ——————
leo 1T 1
il T
XU Yyu - zw

where, u,v,w denotes speed attwhich distance cov-
ered and x, y, zdenotesiarts ofdistance. /51, u,v,w

39 T 1 e € g Mg qaH B x, y, z {5
feegit =1 <@ 2

Some Importants Points

A and B startswalking at the same time from x
and ytowardsy and x respectively. After meeting
each othier, A reaches point y after 'a’ hours while
B reaches’point x after 'b' hours, then

AaﬁTB@ﬁWﬁxaﬁTyﬁW:yaﬁTxﬂﬁ@T

T & B S Tk TR G oM % 9% A,'a’ W & 9% fig

y W UgTd € SEE B, 'b' H % 9% f6g x W wge §,
x b

Yy a
b — speed of B
a — speed of A

If they meet after 't' hours then 't' =

©)

t, xt,
Ik & 't W & % faed ¥ @t =
t, = time taken by A/A gN fern 7= w53

t, = time taken by B/B g/ fean wn wwe
Calculation of rounds/ FaI &1 T &1 TH—
When object travels around a circular object.

Circular distance = circumference x no. of rounds/
59 g fordt IR aRg % AR SR A HH B
FAER T = IRY x FIrd & q&

D=2nrxn
Where n = number of rounds

t, xt,

27r — circumference/

el n = IFR RIS Oy — TR

7r=gor 3.14
7

r = radius of circle/S®T r = Id F1 =0

If a person overtakes or follows another person,
then time taken to catch the person./af &T§ =fe
el ofe =afer & ST Tkt STTaT @ 1 SEehT STTELOT YAl
2 438 R ® Thed § w ww

Iydistance between them A & W= F gh
B qrier =Tt
Where relative speed/ TRT A = = S -5,
Meeting time/ e &1 T7:

relative speed

speed of 1* traveller/vsa =afed &1 9

©)
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difference of speed /3l & 4@ H M xtime /S

Distance between the total poles/%@ @4l & =
0

Distance/3{ = (n — 1) x
Where n = number of poles/ﬁﬁ n = T H e
x = distance between consecutive poles /3l FHHFT

T % A F

Important points related to increased and de-
crease of speed

wfa ¥ gfg v wlt ¥ weifura wemyut faig

X
If a person walks at g of his normal speed to

reach his destination 't' time earlier or later, then
actual time taken to reach.

afg FIE =afe T TTaed W 't 999 ¥ UBd 1 9% |

q@ﬁ@ﬁnaﬁmnﬁ@ﬁ@m%awaﬁ

TEe W't W Ted A1 A% W Ugedl €, d ded | uge
H o arsdfas g9




X x t

~ diff.between x and y
Here, x and y are speed

Tix W y T &

T = time /999

y = normal speed /9™ Tfd

If a person reaches his destination in 't' minute
earlier when he walks at speed x and 't,’ minute

later when he walks at speed y, then the distance
to the destination

Ff% g =Afe I Tided W ox A ¥ Fed W't e
T IR y M W TeH W 't, e 9% wgaw 21 e
# e

X y t, +t,
= diff.between x and y 60
Here, x and y are speed /7@, x 3R y 7 &

If an object increases/decrease its speed from x
km/hr to cover a distance in 't,' hours in place of

When A beats B by 'd' metres in a race of L metre.

39 A, LHR &1 dg § Bt 'd HeT § 50 d@?

L S

A<—L—d—>Bf— d—>A

Where, Time is same /Sl 997 WH of
DxS
Dy_5 __L

D, S; L-d

Hence/ 3,

(d — distanee,by which A beats B.)/d — a% &=
Tl A, B_%h! &l o

L — total distance /%a 34

S, — Speed of A/A =t T

S, — Speed of B/B 1 Tfd

D, — Distance of A/A &I g

D, — Distance of B/B EIleQ

Example:-

In 500m race, A given a start of 50m to B and still
beat him by 70m.

't hours then, (where t,—t)) is given /A% HIE o
't, S ® T W t,) W 6 gh & A st i
x fodfisiar @ aedaedt 2, (Sl t,- t) fen w2 @

XY
D= diff.between x and y

xchange in time

Here, x and y are speed /7@, x R y g g
Suppose a person takes 't hours to travel x kilome-
ter. If he walks some distance at a speed of 'u' km/
hr and walks the remaining distance by bicycle at a
speed of 'v' km/hr, then the time taken to walk.
T R T Safe xR S H R o @1 afk 5
w9 T 'u' TR/ w1 = @ U5 Fear® qon 9 g i
TEtre @ 'y TS w1 ae | g @ a9 UKl e
o @ wm

vt—x]

Time taken to Walk/ﬁm e W o WY =[ B

Distance walked = time x v /%l well T &0 = 999 x v

RACE CHAPTER

_ i 14

500 T g1 §, A 4 B ®I 50 HieX 1 geemd & 3R fRe
ot 39 70 HeX 9 T

D, _500 _50
Sol. b 380 38

8, _50

~s, 38

If in a race of length L, the time taken by A and B
be t, and t_ (t, > t,), then the disatnce (d) by which
A beats B given by

Afz @ L, #1 g H A iR B g forn wn W ¢, SR
(t,>t) & @ 9% 3 (d) = A, B =T 2

2= (] -t

or,
d =B's speed x (t,—t,)/d =B =l 7 x (t,-t,)
Where /ST,

L - Length of race/ ﬁ"é EARSEH

t,— time taken by A/A g/ fe=n T w94

t, — time taken by B/B gN fetan a1 @
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Example:-

Vinay runs 100 metres in 20 seconds and Ajay runs
the same distance is 25 seconds. By what distance
will vinay beat Ajay in a hundred metre race

o 20 ¥ | 100 WX Srgar @ iR e ot & 25
ke | rear 21 100 WX HI A A o e w1 e
Y ¥ Tum?

Sol. L = 100

t, = 20 second

t,= 25 seconds

a-[E] -t

_100
25

If in a race of length L, A can given B a start of 'b’
and 'c' a start of 'c' then the start that B can give C.

Ifg e L %1 3¢ |, A, B %1 'b' w1 YOI  Tehell & 3
C =1 'c' %1 YOI < Fehell & Al B, C I Yo < Fehell 2|

C-b
=\L-p)*L

Example:-

d

X5 = 20m.

In a race of 60m, A can given B a start of 15 and C
a start of 20m. Then start that B can give to C.

60 Tt 1 g | A, B W1 15 " 3R C 1 20 #e

e § Tk @1 fee B, C & fred diewggsm ©
el 2

Sol:- c— 20
b—15
L—60

[T5) -0 [554GA
=|\L-p) =00 (35975 ™

If A gives B a startyof distance 'd' and still beats
him by time,'t' inya race of length 'L'. Then B's
speed is

Az A 'l F yEe F SR R w L
1 g § 99 't @HY 9 B a1 ¢l B Wi A @

L-d Distancecovered by B

S = =
B L +t Total time taken by B
Sy
Where /%,
S, — Speed of A/A =i =
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L — Length of race /?33 A
S. — Speed of B/B &t =1

B
Example:-

A gives B start of 200m and still beats him by 5 sec
in race of 1 km. Find the speed of B if speed of A is
10 m/sec.

A, B &1 200 HeX w1 e a1 B SR T oft 9 1 faedt
1 A H 5 Uhe W B 3@ ¢ B I A @ HiSC aK A
I T 10 HeUSEHS B
s d fB/BEIﬁW 1000 - 200, 4800

€eda o = =

p 1000+5 105

10

Speed of A/A &t =@ =10Mm/ sec.
Length of race/ﬁ?{ Fgd = L = 1000m

A and B run around a circle of circumference 'p'
with speeds®S, ‘and)S, respectively They start si-
multaneously from the same point, the time after
whichsthey will be together again for the first time.
A SR Bisaer: S, 3R S, &1 7 & @t ufify 'p' & T
o0 % IR 3R FFR @ €, o U & g 9w Wy g
&Id ¢, 9 9Hg e 9% 9 vl 9” R @ T 9 i

P _Circumference
S,—S; Relativespeed

Where P = Circumference/ Sl P = Oify
S, = Speed of A/A &l =
S, = Speed of B/B = =

Example:-

A and B walk around a circle of circumference 132m
with speed 18 m/sec and 7 m/sec respectively. If
they start simultaneously from the same point, the
time after which they will be together again for the
first time?

A 3R B ®H: 18 WeVHFS IR 7 HeUTFe *I 7fa ¥ 132
et afify o1t T g9 B =R R el o 7 At 3 U
1 T € f5g W e # €, @ R 99 91 9 veel! \R iR
Y T 9™ BAI7

Sol: 132 132 12
%187 T 11 e
P=132

S, =18 m/sec

S, =7 m/sec.




BOAT & STREAM

Speed of boat in still water = x km/hr

TeeR 51 H /@ & A = x R/

Speed of current/stream = y km/hr

¥R i T = y fwd/sEe

Speed of boat in the same direction of stream

(downstream) /¥ &t T9H f5en # @ & WA (U7 F
FTRA) D=x+y

Speed of boat in the opposite direction of stream

(upstream) /™ &t fawdia fxen & @ * 7fa (v =
HidehRe) U= x-y
Speed of boat /@ &t Md= x>y

B D+U
*=
D-U
Speed of stream /¥R &I Td —, y = —

Time taken to cover 'd,' km downstream and 'd,’
km upstream with speed of boat x km /h and speed
of stream y km/h.

1 1 T x FeRes oIk um y s w5 i & | O
% oTgd 'd,’ ot ofR um % wfvea 'd, e 1 qa v
H @ e w5
d, d,

— 2
x+y x-y

The average speed when a swimmer or boat covers
a certain distance and return to the starting point.

i T e ek ek A1 e Uk T 50 99 Hd € SR

T e fog W A T @l

Speed of boat /@ & T = x

Speed of current/ dRI&} =y

_ (x+y)(x-y)
x

If a swimmer or a'boat covers x km distance in 't,’

hours@long the stream (downstream) and covers
the same distance in 't,’ hours upstream, then

AfE T TOF A A U F W (MW F SRt W H x
o 1 T T FA T IR AW F Wl ¢, W H TN gl
T w7, @

t

km /hr

x|1 1
Speed of swimmer/ boat / R/ T TIfd = > [t_ + t_]
1 b

km /hr /&l

10.

11.

12.

CHAPTER

15

e 3T 9rT

x |1 1
Speed of stream /¥R &t Tfd = — [_ __]
2|t g

If a swimmer or boat takes equal time to travel
'd," km downstream and 'd,' upstream, then

% T R 1 T AW % ST d,| e St & it d,
feelt 1 = T | G T o ©

speed of swimmer or beat /g1 7@ *1 =

speed of stream /am =t =1

d,+d,
~d,-d,
If a boat travels)equal distance (d) upstream as
well downstream in 't' hours, then
AT | T T (d) 9 % e IR ORI % ST
o W w2, @

d d

_|_
Xty XxX-y
when 'd' is fixed distance /s 'd' fifv=a g0 €
(¥ -v’)
2x

If a boat travels in downstream and upstream then,

If% Tk A9 YR & STHRA SN U % Uk werd €,

=t

d=t

Sum of distance

Speed of boat = oxtime

Euca el
2 X gHg
Diff. of distance
2xtime

9 F A =

Speed of stream =

UG T
2 X gHY

YR Y TA =

Swimmer or boat covers a distance in the down-
stream in 't,' in hours. while the same distance
is covered upstream in 't, hours, then

T U A1 A UW T faen ® ) 6§ wiE g @ w
wafed uw % farda fen A s g e, R W @ ww g,

TH/ATE H =T
YR T =

t+t,
tl_ t2

RAKESH YADAV READERS PUBLICATIONS PVT. LTD




“AVERAGE IS NOTHING BUT ARITHEMETIC

MEAN”
Sum of all observations
1. Average = Totalnumber of all observation
e A
T 1 FE&AT
2. Sum of all observations = Average x total number
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of observations.
Yequ T AN = SEd x YN I HE

Total number of all observations

Average
" Sum of observation
e

eI W HE = ——————

TeTorf T AT
If observations are x,, x,, X,, -------- x_and then,

X X, X, 4 ————— +x,
Average =
n

AT W&o x|, X, X,, ~------ x B a9

frequency are f, f,, f,, ---4= tgthen,
A : hx + L& 8+ 2 — -+,
VErage = x +xfhx el - +x,
afE Y& x,, X,, X,, wn-mm x, € T ITH! AREARAY,
f,f,, f,, ---—f, & a8
ﬁ A f1x1+f2x2+f3x3+____+fnxn
R A R +x,

If the average of 'm' numbers is 'x' and the average
of 'n' numbers is 'y' then, Average of total numbers

7% m Fee 1 e x € 9 n s #1 fed y ®, a9

mx + ny

m+n

7.

8.

10.

11.

12.

13.

AVERAGE CHAPTER

sima 16

Average of 'n' consecutive natural numbers.

_ first number + last number
2

Sum of first 'n' even numbers = n(n + 1)

TEel 'n' WH @St &AM = n(n +A)

Average of first 'n' even numbers =gn + 1)

el n q9 GEAS w1 S s (i 1)

Sum of first 'n' odd numbers = n?

el 'n' fawm Hemew @A = n2

Average of firstf'n' odd numbers = n

el 'n' T gems w1 i ed = n

Sum of first 'n' natural numbers, i.e,/98el 'n' THH
e &1 A

1+ 2+ 3+4 + -———-- n=——

Average of first 'n' natural numbers/98a 'n' Frehfdew

E@TSﬁWE‘ﬁ'ﬂﬁ=n—H

2
Sum of square of first 'n' natural numbers, i.e,/9&e 'n'
rehfas FEmstl & 9 1AM
n(n+1)(2n+1
12+22+32+42+ _____ +n2=%()

Average of square of first 'n' natural number /9gait
. n+1)(2n+1

'm' Wiehfash GEms & o 1 ei|a =¢6)

Sum of square of first 'n' even natural numbers,

i.e,/ UBE 'n' Wgfaew 9 HEAST w1 M H AW

2n(n+1)(2n+1)

Average/aﬁw 22+ 42+ 62+ (2n)? = 3

Sum of square of first 'n' odd natural number, i.e,/
el 'n' Wepfas fawm demst & am w1 an
n(2n+1)(2n-1)

12432452+ 72+ o __ +(2n-1)? 3

Average/ afrea = w




14.

15.

16.

17.

18.

19.

B2_]

Sum of cube of first 'n' natural number, i.e,/ Teet 'n'
rehfash GEnsti 1 =4 1 A

n(n+1) ’
13+23+33+43+ _____ +n3= 2

n(n+l)2
Average/aﬁﬂ'd = -

Sum of cube of first 'n' even natural number, i.e,/
TEel 'n' WieGfaew 99 Hemsh &1 Sl 1 AN

22+43+ 63+ 8%+ --——- + (2n)® =2[nn + 1))?
Average/Sﬁ'H?l =2n(n + 1)2

Sum of cube of first 'n' odd natural number, i.e,/
TEell 'n' Wefaw foom densti &1 wA w1 A
1¥P+33+53+ -+ (2n- 1> =n?(2n%-1)
Average/aﬁﬂ'd = n(2n? - 1)

If the speed of A, from P to Q is x km /hr and speed
of A from Q to P is y km/hr, then, where, PQ = QP
IR AT I PH QTF X km/hra Q® Pd& y km/
hr 2| S&l PQ = QP «™

2xy
X+Yy

Average speed of A/A &t afrea el =

If the speed of A, from P to Q is x km /hr, from Q to
Risy km/hr, from R to S is Z km /hr then, where
PQ=QR=RS,

IfE A® 9 P¥ Q@ X km/hr @@ Q ¥ R Ty km /
hr @ R¥ ST Z km/hr € S&i PQ = QR = RS @
Average speed of A/A & 3d =Tl = xy-fj/%zx

OR

If a person A covers three equal distance at the speed
of x km/hr, y km/hr and zkm{/hr respectively then,

s wwk e A 919 FAF AR @R x km/hr, y km/hr
@ z km/hr € @

3xyz

Average speed of AJA &1 3THd =1t = [T ——

If a person A, covers distance P with speed of x km/
hr distancei@with speed of y km/hr, and distance R
with speed of z km /hr and so on --- then

I T A A, P xkm/hrF 9@ 9, Q& W y
km/hr %! 9 9, R§8 z km/hr %! =1d 9 @R 36 ¥R
I oft TG HLT R
Average speed of A/A &1
P+Q+R+—-——-

sigd 91|

— =+ —t———=
X y z

20.

21.

22.

23.

24.

If a person A, covers P part of total distance with
speed of x km/hr, Q part of total distance, with
speed of y km/hr, and R part of total distance, with
speed of z km/hr and so on --- then

s W =Afea A F1f=a g8 1 P 99 x km /hr &t 911 9,
Q WM y km/hr &I =& ¥ 2 R 97 z km /hr &t =11 9
3R 6 YRR e off 99 a1 € a9

1

Average speed of A/A &t e e = P Q
—t =t —t———-
Xy Z

If there are three natural numberssand average of

any two number when added ‘withéthird number
gives x, y, z. Then natural numbeps.

g A Wpfaer Head 2 Sl e < Semet & 3fwd wi At
Mmﬁ@@mﬁmmm:&yﬁz@ﬁ?ﬁ

x+y+zj

Sum of number (TS F1 2ﬁ"‘r)=( >

Firs number (98T a7) = 2x — k

Second\number (U F) = 2y — k

Thirdumber (FHT FX) = 2z - k

If theraverage of 'A' numbers is 'x' and out of these

‘m' numbers the average on 'B' numbers is 'y’ (or
vice versa) then the average of remaining number

will be afs ‘A Femsi #1 e x 7
IR 3 A Hemet § 9§ B geme &1 e y 21 (A 56
fooda) o o wemst 1 siwa F €2

(i) Average of remaining number (I8 TEART

Ax—B
sirem) = Z_By [if A > B]
(ii) Average of remaining number (3% TEmst w1
Bx—A4
siem) = ﬁ [if B> Al

If from (n + 1) numbers, the average of first n number
is 'F' and the average of last n numbers is 'L’, and
the first number is 'f and the last number 'l then

(n+ 1) STl ¥ 9oM n Semel 1 3w 'F eI sifa
TeIclsh 1 37T 'F' € R 3ifqm n Temns &1 offd 'L qen
el W ' SR iftm wem T e f-1=n(F-1L)

If the average of 'n' observations is 'x' and from

these the average of 1st 'm' observation is 'y’ and
the average of last 'm' observations is 'z' then

g 'n' ST 1 SAEd 'x' § I T W U8 'm’ STTerh
o1 3fEd 'y’ © @R A 'm' STackHl i SlEd 2 ©
m®™ observations = (y + z) — nx

(m + 1)™ observations = nx — m(y + z)
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25.

26.

27.

If average of n numbers is m but later on it was
found that a number 'x' was misread as 'y'.The
correct average will be

Ife n st %1 3ied m € dfFd a9 | 78 un T fF T
T X I @ 9 'y qg foran wn om wet sfea g

o 89

It the average of n numbers in m but later on it
was found that two numbers 'x' and 'y’ misread as
'p'and'q'.

It n Feetl 1 3fFd m § Wi 91 § I e A fw
TEA X 3R 'y I Terdt W p IR q g5 feran fern e

The correct average (T&l 3id) = m + my;rf?_q)
If in any series having common difference 'd' and
Average 'k', 'x' numbers are added in forward or
backward, then

I forelt Soft Fraert Fe=R d qon i k &1 iR 589 o
 7a T ¥ x 9@ Wi

xd

New Average /=31 3t = ki;

Case I:-d = 2 [for even or odd series/ ¥ 41 fowd Gemst &

Case II:-

28.

29.

30.
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guft &% fag)
then, New average/dd, a1 3|a = k& x
d = 1 [for consecutive naturalpnumber

series /U Wikfad G&n &t Soit & forg)

then, New Average /s, 741 e, = kig

If average of 'n' observations.isy'x"but the average
becomes 'y’ when onegdobservation is eliminated,
then value of eliminatedfébservation = n(x-y) +y

I n Yeol o1 ST (X' BT g AT Tk Heror o forenfud e
T ST 1 sfera ‘yhersare | faenfia Sl w1 W = n(x
=y +y

If average of 'fi’ observations is 'x' but the average

becomes/y-when new observation is added, then
value ofiadded observation = n(y —x) +y

I 1 Yeroli 1 3T 'x' B TR IS Th Yo i wnfhe R
ST o 3T 'y' e S 21 9He Y&l 1’ = n(y —x) +y
We have n observations out of which some
observations (x,, X,, X,.....) are replaced by some other

new observations and in this way, if the average
increase or decreases by 'y', then value of new

observations = g4+ nb

31.

32.

33.

34.

35.

36.

Ffs gAR 9@ n deront @ fawd @ & deavn
(X,s X,, X,.....) Tl S TC &00 g0 wfoeenfua =2 fan sy
a1 39 Uik © A% &led 'y Wi gig steen w8l S A
Y YO BT A g4 b

If the average of n students in a class is 'a’, where

average of passed students is 'x' and average of
failed students is 'y, then

It ot shen | n Tt =1 sled a B, Stei sl fernfefat
1 iEd x iR sl faenfelal w1 offwa y &t @

Number of students passed (3! foEnfei 1 Ge) =

n(a-y)

(x=y)
Bowling Average /TiaTsil <o

Total runs given

N Total wickets taken

Batting Average / Seetersit ot

Total runs scored

~ Totalnumber of innings played

't' years before, the average age of N members of a
family was 'T' years. If during this period 'n'
children increased in the family but average age
(present) remains same, then.

Present age of n children =n. T- N. t

t o U8el, Tk IRER & N @e@li i 3fwd og T o off =g 59
ety H UReR § n o=d 9 W Sid g (SR aEl @ i)
n F=d ® 9HE g =n. T—N. t

If in the group of N persons, a new person comes

at the place of a person of 'T' years, so that average
age, increase by 't' years

Ik N =R & 998 |, T 94 & =i & w&IF W TH 941
oA o1l €, ol offed o1, t 9 @ &g W 2l

Then, the age of the new person =T + N.t

Y 9T =afom st 3 = T + N.t

If the average age decrease by 't' years after entry of
new person, then the age of the new person =T —N.t
Iy U =t & vaw & o 3ied o tood % e o 7,
T T =afe & e = T - N.t

The average age of a group of N students is 'T' years.
If 'n' students join, the average age of the group
increases by 't' years, then Average age of new
students/N B & TH 99g #I 3igd &g ‘T a9 71 9
'n' B IS B 7, A GE F AE I 't T qg S

g, W T BE T ST e = T+(E+1)t

n




37.

38.

If the average age of the group decreases by 't'
years, then Average age of new students/af< ¥qg

I 3T t T W B S T, A (T B HT A 1)

_ T+(E—1)t
n

If the average age (height) of 'n' persons is x year
(cms) and from them 'm' persons went out whose
average age (height) is 'y' years (cms) and same
number of persons joined whose average age
(height) is 'z' years (cms) then what is the average
age (height) of n persons?

g 'n' AR Ht S I (FEE) 'x 6 (cms) B AR
T ¥ 'm' =R fee e o e (S9E) 'y ad
(cms) ® 3R Sad & =afem wnfiel gu foehl eiga emg
(Fag) =M 22

m(y—x)

.. Average age /ﬁﬁﬁ Y= {x T, } years (cms)

If in a group, one member is replaced by a new
members, then.

Age of new member = (age of replaced member) + xn

Where, x = increase (+) or decrease (-) in average
n = Number of members.

Ife forelt g H Tk T 1 T I W = T < €, A
T & hi g = (Ufqeenfud 989 &1 3g) + xn

LCM (Least Common Miiltiple) (ST[CH FHIE ) ;-

The least common ‘Multiple (LCM) is defined as
the smallest multiple“that two or more number
have in commbon.

TETH FATAaey(LCM) &1 3 a1 | ° fuE wemst o
I AL & &9 ° wRete fHa S 2

Some keywords used for LCM in question.

Lowest Common Multiple, Minimum, Smallest

Methods of finding LCM/THdH FHYaE 1A HI i
fafer «-
Prime Factorization Method /Tv@Eed fafy:-

First express the given numbers in the form of
prime factors. The product of factors with highest
power will be the LCM.

39.

40.

LCM AND HCF
e Tggitieh TAT TTExH HHIedh

ST, x = S 3 i (+) A HH (-1)

n = 9IS H HE&A

If a new member is added in a group then.

age (or income) of added member = Average age

(or income) + x(n + 1).

Where x = increase (+) or decrease (-) in average
age (or income)
n = Number of members.
3R TRt 79 | *1E T4 Ser W ?
SIS U TS i 3T (0 3) = e ST SF) + x(n+ 1)
Sl x = IEd A (A )W Gig/ (+) A wH
(-)n TEEAT T &
If a member leaves the group, then income (or age)
of left member = Average income (or age) +x(n — 1)
where, x = increase, (+)lor decrease (-) in average
income (or age)
n = Number“of members.
Iz ¢ HaT WY BI I €, T T W FT T (A )
= A e (41 3g) +x(n-— 1)
e s eifa ( em) # 9fE (+) W EH ()
n =G F qE&:AT

"Mathematical operation performed on each

observation results in same effect on the
average."

CHAPTER
17

et < TE WSt i 19 [UAEE! & &Y § I hifeu|
ITIAH HIA A6 [UEEUE HT UEwA LCM B

Example:

1.

Sol:

Find the LCM of 12, 48, 72 and 120?
12=2x2x3=22x3

48 =2x2x2x2x3=2%x3
72=2x%x2x2x3x3=2°%x 32
120=2x2x2x2x3x5=2x3 x5

LCM = Product of numbers with highest power of
2,3and 5=2%x32x5="720.

Division Method/fawsm fafy:

In this method, divide the given numbers by

common prime number until the remainder is a
prime number or 1.

=g fafy ®, § T demet i ST vsT 9= ¥ 9 O
fafera =i <& do T 9% T 19T 9= 41 1 9 81 S|
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Example:

1.
Sol:

>

Find the LCM of 16, 32 and 48?
2|16, 32, 48

218,16, 24

2|4, 8 12

21 2, 4, 6

1, 2, 3
LCM=2x%x2x2x2x2x3=906

LCM of Fractions/fa= 1 Te[@ HHITEF -

LCM of Numerator
HCF of Denominator

LCM of fraction =

Example:

e
If fraction n is given, then

C

g
ace LCM(a,c,e)

LEM (E’E’?) = HCF(b,d,f)

LCM of Indicies/™Tdi®! &1 TE[@H FHTIEIE ;-

When the base of the given numbers are same,

then the number with highest power will be the
LCM of the given numbers.

o T e w1 YR W9 €, O Swadd Sd arelt
e § TS qestl w1 aEaH gHads ertl

opl Y

Example:-

Sol.

(i)

Example:-

Find the LCM of 6!, 62, 6*, 6'° and 6'8.

Here 6 is the same base and the highest power is
of 6'8.

.. LCM = 6'8.

When the base is not same and there is no com-
mon factors in the base, then the product of given
numbers will be the LCM.

S SHR 9 7 2 iR SN A &3 AT [urEe A
g, @ 3 T Hemstl 1 [PER qEaH gHTIads el
LCM of 5% and 22= 5° x 2% = 1000

NOTE:-

i)

ii)

iii)

RAKESH YADAV READERS PUBLICATIONS PVT. LTD

Find the smallest no. which is exacty
divisible by'x, ¥iz. /98 <AdH §E&A FA FHIGT S x, v,
z ¥ PigafaserEn LCM of (x, Y, 2)
Find thefsmallest number which when divided by
X,y, z leaves remainder 'r' in each case. /98 JIdH
&1 I HIT S x, y, z 9 TO: 90 4 TR G 320 F
9 T T = LCM (x, y, z) + 1
Find the smallest number. Which when divided
by x, y, z LCM (x, y, z) — k where,

leaves remainder a, b, c respectively./ 98 =fIdH
&A1 A FISTC S x, y, z | JO: 91 4 T Y6 A
a, b, c 9 2 k=(x-a)=(y—-b)=(z—c)

(i)

ii)

HCF (Highest common factor)/ (F&w® FHTIeR ) :

HCEF of two or more numbers is that greatest number
which completely divides each of the given number.

AR W Aok FE F1 HeTH HHYEAE 98 S Y TEI
Hen B & S < TE e e w i et % 2
Some Keywords used for HCF in questions :

— Greatest common factor

— Maximum

— Largest

Method of HCF/W&<H THIUSieh FTd chidyehl fafa
Prime Factorization method/ 0@ faf:

First, write each given numbers in the form of
product of their prime factors. The product of com-
mon factors with least power will be the HCF of
given numbers.

Ted, TOF & M@ TS & STw ST OHEUEl &
%A % ®IH [GREe| FH § FHH GeR are T IO
1 OAEA A TS HEAS w1 HEqH FHEIE BRI
Example:-
Findithe HCF of 48, 36 and 72?
Sol.
48 =2 x2x2x2x3=2%x3
36=2x2x3x3=2%x 32
72=2x2x2x3x3=2%x 32
Common factor = 2, 3

Common factor with least power = 22 x 3!
“ HCF = 12
Division Method/ fasms faftr.-
Suppose HCF of two number x and y have to be

calculated. Where y > x. Greatest number is di-
vided by smallest number.

Suppose that on dividing y by x remainder is S,.
Then on dividing x by S, the remainder is S,.
Then S, is divided by S,. This process will be re-
peated until the remainder becomes zero. Last
divisior will be the HCF of xand y.

M o < HEmetl x I y o1 WeTH SHes THehTer
B & y > x T8 TE S W@ %I 99 oI el o
et feren < 21

= Al & y #1 x ¥ 90 W AR S, @ S
R X S, ¥ 9 3 W IUhA S, 7 ¢ fFT S H S,
9 fowisa feren ST €1 9% wihan 7o e <edE ST s
% R Suwe g A 71 S S e xR y 1 Aoy
IS S|




Example:-
Find the HCF of 48, 36 and 72.

Sol.  36)48(1
36
12) 36 (3
36

XX

. HCF of 36 and 48 = 12
Again

7 12) 72
72

XX

. HCF 0of 48, 36 and 72 is 12.
(iii) Difference Method/ 3 fafer:-
HCF of two numebrs = H

So, numbers = Hx, Hy; where x, y — co prime
Difference number = Hx- Hy

=H (x-y)
Ifey =1 If ey >1
Than HCF is Than HCF
a difference is a factor
between number of difference

Note: HCF of 2 numbers can not be greater than
their difference.

>  HCF of Fraction/f9=1 @1 HeqH HATIEIS

) HCF of NGmerator
HCF of Fraction = LCM ofiDenominator
Ex:- If fraction —,—,— i th
x:- If fraction 2% isfgiven,{then
(a c e] HCF a (] e)
HCF (574715 Bem(b, 4, 1)
>  HCF of Indicies)/ Sl 1 WewH HHIIS :
1. Whengthe base of the given number are same,

then'thé number with least power will be the HCF
of given‘humbers.
S 3 TS T 1 SUR FAM B, T Fa™ A = el 9@
T HEAS w1 geqd GHEdsh ri
Example: HCF of 63, 6%, 67, 610 = 6°

2. When the base is not same and there is no com-

mon factor in the base, then the required HCF of
given numbers will be 1.

S STHR FHM A €1 SR TR ¥ R SyEfTs orEe F 8, A S
TS TSNS 1 FETH HHIERE B
Example:- Find the HCF of 23, 92 and 73 ?
Sol. Since base is not same and nothing is com-
mon then, HCF (23, 92, 73) = 1
»  When 2 or 3 numbers are even their HCF will be even.
If any one number is odd their HCF can not be even.
& 2 91 3 HEAT 99 7 @ 391 HCF +ft ¥1 grm Afg 1g
% Te faug €, At 39 HCF 99 & 81 9|
If HCF of two numbers = H two numberswill be Hx, Hy
Where x, y are co-prime
. LCM= Hxy
Difference of number = H (x4¥)
Sum of number = H (x+y)

HCF is present in LCMjdifference and sum of the
numbers.

HCF of [a™"&
> Relation between LCM and HCF:-
"and 'b'

HCF (n, m) + 1

1,a" + I]isa +

(i) 4Let the two numbers be 'a

So,

x HCF (a, b))

axb
and, YcF(ab)

axb
and, LCM(a,b) =HCF (a, b)

= LCM (a, b)

(ii) Let the three number be a, b and c,

axbxcxHCF (a,b,c)
HCF (a,b)xHCEF (b, ¢)<HCF (c,a)

So, LCM (a, b, ¢) =

axbxcxLCM(a,b,c)
" LCM(a,b) x LCM(b,c) x LCM(c,a)

HCEF (a, b, ¢)

NOTE:-
i) Find the largest number which is exactly divis-
ible by x, y, z. /9% S€I § J€I §&A A HISC A x, y, 2
¥ quia: fawfsa =i HCF of (x, y, 2)
ii) Find the largest number which when divided by
X, V, z leaves remainder 'r' in each case./dg EEl 3
7 T T F S x, y, 2 § T W TS w90
IFA 't W B e
HCF|[x-1),(y—-71), (z—71)] or
HCF [(x-y), (y - 2), (z-x)]
(iii) Find the largest number which when divided by
X, v, z leavesremainder a, b, c respectively./ 9 et
q ISt §&A 9 HIGT S x, y, z W TR 4 W A6 HAW:
a, b, c Y gl &I HCF [(x-a), (y-b), (z— )]
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Some Basic Terms and Concepts
&3 et fram iR srguremd

Experiment: A process which result in some well-
defined outcome is known as an experiment

WINT; T W1 fSre uRommeEEy 5 3T wE | R
oo B ¥, S8 UH WER % &9 H S S ©
Example:- When a coin is tossed, we shall be get-
ting either a head or a tail i.e. its outcome is a
head or a tail. Which is well defined.

ISTEYOT: 9 Uk T i Som S 7, df eH a1 ql 2%
A1 A WIS BT, ST SHeRT UROTH B A1 < BN S 3Tt
e R 2

Random Experiment: Random experiment means
all the outcomes of the experiment are known in

advance, but any specific outcome of the experi-
ment is not known in advance.

Figfsew FanT: FEtss g &1 o € v« g
9RO Ted ¥ T ®, dfd wEm @ frd fafvre afom
T ¥ T T 2

For Example:- Tossing a coin is a random experi-
ment because there are only two possible out-
comes, head and tail, and these outcomes ‘are
known well in advance. But the specific outcome
of the experiment i.e. whether a head ‘or a tail is
not known in advance.

ISTEIT @ 70: U oo 1 Soer A TEfed T 2
FIfeF el < Fafaa giom 2, 2oz, it g7 aitomsi
%1 Ted 4 B 3TeEt diE ¥ S S 2 | @i A w1 fafe
o stefd B 01 3 Yed QiEhd HET 2

Sample Space: The set of all possible outcomes of
an experiment is galled safmple space and in gen-
eral denoted by,the letter S.

ufqest wnfte; fret gom & it Hefad afoms & gy =i
Hitrest THfte el Siahe ST 58 9E &9 9 3R S g Frefa
o SRl

Example: When we toss a coin once, it may come
up in either or two ways: Head (H) or Tail (T) So,
there are two possible outcomes of this random
experiment. Thus the sample space (S) of this ran-

dom experiment is given by S = [H, T]
ISTEY0T: Ve TH UF THeh o U 9N SO €, a 98 A
Al & il ¥ W 3 Tehal €: 8 (H) W A (T) o1, 3
TRl WA % < Gifad qRomm B 39 YN 39 ARt
WA 1 A e S = [H, T] §W & -2

CHAPTER

18

PROBABILITY
PHEE T

An Event:

>

An outcome of a random experiment is called an event.
In other words, an event is something that happens

T ARISE WA % URUTH I TH S wel S Rl g

I H, TH S S Hs wfd e 2l

» The probability of a sure event isfy ff=a s
T wfashen 1 et R

e The probability of an_dmpossible event is 0./
T AHWE S T GHEA 0 2

¢ The sum of the probabilities of all the outcomes
(elementary events)iof.an experiment is 1./T% AR
% eft T (GRfER Sl i HEEsT 5 A 1 R

¢ For any évent A associated to a random experi-

ment, we have /{5t afeo® v o dafia fegt o
T A% o, T T R

(1)@0 <P(A)<1 (Quantitative value of probability
of happening of any event is lie between 0 and
)7 0<PA)<1 (Twdt sz & wfeq g9 =t Wfaehran =
HEATHS M THIM Y qAq1 1 & «ra sml)

(ii) P(A) = 1- P(A)
P (A) = Probability of happening an event./P(A)
= et weT & =feq g9 T Wi
P(A) = Probability of not happening an event. /

P(A) = ¥ & ¥fed 7 BF ®1 Wiaehdl

In other words we can say sum of quantitative
value of probability of happening an event and not
happeining an event = 1 /3 & H forelt e & wfed
T HT WGHA qoM WS & ufed T ¥H HT WGRA H
HEATHE: T & AR 1 & aER B

¢ Probability of an event can not be negative/

fret seT & wufed g1 1 Wiawar &1 TS 11
TFHHS T8l 81 Tehdll

Measurement or Probability/‘]T&lﬂﬁT <hl HIAA

>
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The probability of an event denotes the likelihood
of its happening: /fFd =1 & 7H *1 Wfashdl 39® g
T HASAT BT @R 2

If in a random experiment, the total number of
events (outcomes) are n out of which m events
(outcomes) are favourable to a particular event E:
then the probability of happening of event E is de-




noted by P(E) and is equal to the ratio % i.e. P(E) It P(E) = % e E % M &1 ekl

Number of event (out comes) favourableto E/
. . . . IR WM T FH Fen
gﬂ;‘gm m 4, ma;zﬁﬁ;?qm (T) n § =  Total number of all possible out comes/

" m ¥ (IRm) N E & S ¢ , o .
a9 U E % B 1 Wifushal P(E) g frefud 1 St 2| Al e % e

. . m
= Probability of the happening of event E = . /At

1. When one coin is tossed then S=H, T
2. When two coins are tossed then S = HH, TT, HT, TH

3. When three coins are tossed than S = HHH, TTT, HTT, THT, TTH,THH, HTH;
HHT

4. When four coins are tossed then S = HHHH, TTTT, HTTT, THTT, TTHT, TTTH
HHHT, HHTH, HTHH, THHH, HTHT, THTH, TTHH, HHTT, THHT HTTH.
A .

. Ay
lcoin 2coins 3coins h4coins
2 outcomes 2x2 outcomes| [2x2x2=38 2%2x2x2=16
outcomest, outcomes
. 3 1
Coins/Terh: DiTwo Tails = (T, T) =
(i When single coin is tossed 5 1
1 Coin 3. 1Head = (T,H) (H,T) = 2°-2
4 5. At least 1 Head = 39 Haeid " § %A 1 Head A& Al
Head Tail
3
Only two possible events (Head, Tail) oft = = (H, H) (H, T) (T, H) = y
o1-10. of coins 6. At least 1 Tail = 351 Hedd ®H § %H 1 Tail 71, I &
3
l ot 5o = (T, T) (H, T) (T, H) = —

4

Total events (head andftail)
7. At most 1 Head = 391 Hae™ SI&I ¥ S| 1 head

Probability of getting Head

3
_ 1 — Head zﬁmgﬁaﬂﬁa@nﬂH,T)(T,H)(T,TpZ
2 — Total Events 3
— Tail 8. Atmost 1 Tail=p= —
Probability of getting Tail = & __ Total Bvents 4
(iii) When 3 coins are tossed
(ii) Whenftwo coins are tossed.
2 Coins 3 Coins
L | |
ZHH H,T TH T HHH, HHT, HTH, THH, HTT, THT, TTH, TTT
LI LI LI LI )
22 = 4 total outcomes p*no. of coins
Probability of getting: l
1 Total events (head and tail)

1. Two Heads = (H, H) = —
4 Total outcomes = 8
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If 3 coins are tossed simultaneously then find the
Probability of getting:

1
1. 3 Heads=(H,H,H) = 3

1
2. 3Tail=(ITT) =

3. 2 Head = (HHT, HTH, THH) =
. 3
4. 2 Tail = (HTT, THT, TTH) = ¢

At least 2 Heads = %9 ® &9 1 heads &, @9 &7 af o
Rl

= (TTT, TTH, THT, HTT) =

7. At most two heads = Aqd S ¥ ST &1 heads @1,
T B A AR A Rt g

7
= (HHT, HTH, THH, HTT, THT, TTH, TTT) = ¢

8. At most two tails = Hded SR § SIE] & tail 81, Th &
e G I e

7
= (HHH, HHT, HTH, THH, HTT, THT, TTH) = g

9. Atleast 1 head = %5 ¥ %5 T& head ® U= fera @t

= T&F &9 SIgad (TTT) 9kt 8+ 7 1 head @ Bhmi=

00|~

7
10. At least 1 Tail = g

11. At most 1 Head = S&1 9 FlalpHead &1, 71 &1 o ot
AT

(HTT, THT, TTH, TTT)

1
2

0o |

12. At most 1 taib=

N |~

4
-
13. At least'one‘head and one tail
FH W FH'] head 3R 1 tail
(HHT, HTH, THH, HTT, THT, TTH)

6 3
=1lhead 3R 1 tail fi 31 = — = =
8 4
. 1
14. No tails = (HHH) = g
1
15. No heads = (TTT) = g
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1. When a die is thrown once then S=1,2,3,4,5,6 n(S)=6
2. When two dice are thrown together or A die is thrown twice then

S=(1,1), (1,2), (1,3), (1,4),(1,5),(1,6)
(2,1), (2,2), (2,3), (2,4),(2,5),(2,6)
(3,1), (3,2), (3,3), (3,4),(3,5),(3,6)
(4,1), (4,2), (4,3), (4,4),(4,5),(4,6)
(5,1), (5,2), (5,3), (5,4),(5,5),(5,6)
(6,1), (6,2), (6,3), (6,4),(6,5),(6,6)
n(S)=6x6=236
3. When 3 dice are thrown or a die is thrown thrice then

n(S)=6 x6 x6 =216
n(S)— no. of outcomes in sample space

Dice: Number are written on each facé 1,2,3,4,5,6

gep
e

6o. of dice

1 Dice = l
1,2,374,5,6
Total mumber of outcomes = 6
1 dice'total events =1, 2, 3,4, 5,6

Probability of getting
1 =(2 6) = 3_1
. Evenno. = (2,4 ,6) = 6 =2
3
2. Oddno.=(1,3,5)=g=—
Pri = 5_§_l
3. Prime no. = (2, 3, )—6_2
. 2 1
4. No. multiple of 3 = (3, 6) = 5°3
3 1
5. No. Morethan3=(4,5,6)=g=§
6. No. Lessthan3=(1,2) = = = =
. No. Less than 3 = (1, )_6_3
7. No. L han4 =1 _é_l
. No. Less than 4 = ,2,3_6_2
4 2
8. No. Lessthan 5=(1, 2, 3,4) = -3
2 1
9. No. Morethan4=(5,6)=g=§

When two dice are thrown simultaneously
Two dice = 62 = 36 total outcomes

(1,1) (1,2) (1,3) (1,4) (1,95) (1,96)
2,1 2,2) (2,3) (2,4) (2,95) (2,9)
3,1 3,2) (3,3) 3,4) (3,5) (3,9)
“4,1) 4,2) 4,3) 4,4) 4,5) 4,9)
(5,1) (5,2) (5,3) (5,4) (5,95) (5,90)
6,1) (6,2) (6,3) (6,4) (6,5) (6,06)




When two dice are thrown simultaneously find the Prob-
ability of getting:

2 1
1. 3 asthesum=(1,2)(2, 1)= 3% - 18
2. Same no. on both dice (a doublet)
6 1
=(1,1(2,2)3,3)(44(5516,6) = - =¢

3. The sum as a prime number = (2, 3, 5, 7, 11)
=(1,1)(1,2)(2,1)(2,3)3,2)(1, 94 1) 3,4 (4, 3) (2,
15 S
) (5,2)(1,6)(6,1)(5,6) (6,5) = 52 = 15
4. Atotal of at least 10 = (10, 11, 12) %% ¥ &H 10 I
et 11 3R 12 o & Fehar 2

(6,4) (4, 6) (5, 5) (6, 5) (5, 6) (6, 6)

_6 _1
P736 " 6
5. Doublet of even number = (2, 2) (4, 4) (6, 6)
3 _ 1
P~ 3 "12
Playing cards n(s) = 52
Red Cards (26) Black Cards(26)
R J ¥
Heart 13 Diamond 13 Spade13 Club 13
I ¢ v I

Each suit contains 1 ace,1 king, 1 Queen, 1 jack and nine
number cards 2,3,4,5,6,7,8,9,10

Non facé card 40
36 number cards + 4 aces

Face Card 12
4 king, 4 Queen & 4 Jack

&V 404

0
Spades Hearls Diamonds Clubs
Spade (Black color card) ghH
Heart (Red célorseard) I+
Club (Blagk colen,card) et
Diamond (Red color card) 32
Jack NS
Queen ST
King SRS
Ace SRRT

Important Figures in Cards/&TE ¥ %3 Weaqul 3ffhs
Total cards = 52
Red cards = 26
Black cards = 26

(9) Heart cards = 13

($2) Diamond cards = 13
(Z%HA) Spade cards = 13
(fa€l) Club cards = 13

Total king = 4 Total Jack = 4

Red king = 2 Red Jack = 2
Black king = 2 Black Jack = 2
Total queen = 4 Total Ace = 4
Red queen = 2 Red Ace =2
Black queen = 2 BlacksAce = 2

Some pattern for All card (2 to,10)

Total cards = 4

Red card = 2

Black card = 2

King of spade/heartjdiamond/Club = 1
Queen of spade theart/diamond/Club = 1
Jack of spadej/heart /diamond/Club = 1
Ace of spade/heart/diamond/Club = 1
2 of spade/heart/diamond/Club = 1

3 of spade/heart/diamond/Club = 1

10 of spade/heart/diamond/Club = 1

Face card/ pictures card = Jack(4)/King(4)/
Queen(4) = 12 cards

Red face card = 2 (Jack) + 2(King) + 2(Queen) = 6

Black face card = 2(Jack) + 2(King) + 2(Queen) =
6

Face card of spade = 1(Jack) + 1(King) + 1(Queen) =3
Face card of heart = 1(Jack) + 1(King) + 1(Queen) =3
Face card of diamond = 1(Jack) + 1(King) +
1(Queen) = 3

Face card or club = 1 (Jack) + 1(King) + 1(Queen) = 3

Find the probability of getting
YT &I o YTTehdl AT Shifsg

Black d——26—l
ack card = o =7
Red d——26—l

ed card = o =7
Card of spad .
ard of spade = - =7

Card of h t—ﬁ—l
ard of heart = ==
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13 1
o Card of diamond = 5 4

C dflb—ﬁ—l
o ard of clu 54

4 1
o Card of king = 525

2 _ 1
o Red king = 5 2%
21

o Black king = 52 %

4 1
o Card of queen = 5o E

2 1
o Red queen = 526

2 1
o Black queen = 5 %

4 1
o Card of jack = 5 E
1

o Red jack = 52 2%

2 1
o Black jack = 2%

4 1
o Card of Ace = 52 E

2 1
o Red Ace = 5—%

2 1
o Black Ace = 5—2 = 2_6

Same as.for 2 to 10
12y,
52 13

6 3

52 26

5 _3
5226

o Facecard =
o Red face card =

o Black face card =
o King of spade = 5

Ki fh
o ing of heart = )

King of diamond =—

52
Ki f club = L
ing of clu )
Queen of spade = )
Queen of heart = 5

1

Queen of diamond = 5%

Queen of club = —

26
Not a black éard = Wieid Red card 371 =91fgd = S
!
2

26
Not'@red card = 9ae« Black card 31 =ifed = 5
I
2
Not a spade card = Spade card = 13 = Remaining

d =39 bability = »_3

car = probability = 5 7

3
Not a heart card = 1

Not a diamond card =

AW

Not a club card = —

Not a king = king = 4, total card = 52, Remaining

48 12
card =52 -4 = 48:>5—2 'Y
Not a queen = Queen = 4, total card = 52, Remain-
. 3 B 48 12
ing card =52 -4 =48, T
_ 12
Not a ace = E
12
Not a jack = ')
. 50 25 2 25
Not a red king = 5 2% or = 1- 5 2%
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50 25 25
0 Notaredqueen=5—2=2—6or:> 1_5_2=2_6
. 50 25 2 25
o) Notared3ack=§=%or:1_5=%
50 25 2 25
o) Notaredace=5—2=2—6or:> 1—5—2=—6
40 10
o) Notafacecard—i—ﬁ
46 23 6 3 23
o) Notaredfacecard=5—2=2—6or=1—5—2=1—2—6=2—6
46 23 6 3 23
o) Notablackfacecard=§=%or=1—§=1—%=%

o 5 of heart or diamond = 5 Y

8
o Jack or queen = ERRE]

o Jack and queen =0
o Ace and king =0
ok = 8§ 2
o A queen or a jack = -3
o A card with number less than 8 = 2(4cards) + 3
(4cards) + 4(4cards) +5(4cards) + 6(4cards) +

24 6
7(4cards) = 5 = 5

Statistics: Statistics is the study of the eollection, analy-
sis, interpretation, presentation, and ‘erganization of data.
In other words, It is a mathemaical discipline to col-
lect summarize data Also we can say that statistics is
a branch of a applied mathematics.

I T T IR H, GRS T hl Uk TR STeme € are
& &1 78 ol Fe U ¢ 1o, AR STFIT TG 1 Teh 9l 2
Stages of Statistical Study/ Wi AT & =0T

s
3
I3 | <
© 5]
o
BENE
= Z ki
] o 2 -
B - n v
j= % © = E b &
s} - (] =
B8 g sl 2ol S Q
SRS < |l 8§ =
R on £ < k=
Q 4= J [a
O © O ©
Stage I Stage I Stage IIl Stage IV Stage V

A card with number between 2 and 9 = 3 (4cards)
+ 4(4cards) +5(4cards) + 6(4cards) + 7(4cards) +

scards) = 25
(4cards) = T

Eith black d ki _28_7
ither a black card or a king. > 13
Black and a ki _ 21

ack and a king = 28

A jack ing = 122
jack, queen or a king = = 13

Neither a heart nor a king = (heartsdking)'s card
=13+3=16

_ 16 9
BEEIRE
Spade or an Ace = (hearty+ king)'s card = 13 + 3 =
6 - 10 L

R E

. . 44 11
Neithér an ace nor a king =52 -8 =44 = SRRt

. 28 6
Neither a red cardnoraqueen=26+2=1—§ T

STATISTICS  CHAPTER
aifear 19

Statistical Tools /A& SUHIUT

Stages Statistical Statistical tools
Study

Stage I Collection of data Census or sample techniques

Stage II Organisation of data |Array of data and tally bars

Stage IIl | Presentation of data |Tables, graphs and diagrams

Stage IV | Analysis of data Percentage, Averages, correlation
and regression coefficients

Satage V | Interpretation of data|Magnitude of percentage, aver-

ages and the degree of relation-
ship between different eco-
nomics variables

Frequency: Frequency is the number of times an
item occurs (or repeats itself) in the series./

ARERAT: i o1 TH So7t f9d awqati &1 T 99 wnfaa
BT ¢, UF IRaRdl Fead ¢ I # el
5-10,10-15....
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Class Frequency: The number of times an item
repeats itself corresponding to a range of value

(or class interval) is called class frequency./ &7
Sgfa: 717 &1 T FE (A7 F STaTeT) F TTET Bl T
fSrHt AR g7 &1 <IEvdl 8, 3@ a7 g %er S gl
Class: A range of values which incorporate a set of
items is called a class. for eg. 5-10,10-15 ..../&:
e it Tk gt e e 1 Tk 9 wnfhd e €, T
it e Bl S & A 5-10,10-15 ...

Class limits: The extreme values of a class are
limits. Every class interval has two limits, lower
limit and upper limit. Of the class interval 5-10 in
the above example the lower limit is 5 and the up-
per limit is 10.

7f AT Uk o % wRE O G €1 ek o Sl i a
Tord et €, el S ik Sud dmn SR S | o
A 5-10 H1 et i 5 T oiR s== diw 10 R

Magnitude of a class interval: Magnitude of a class
inteval is the difference between the upper limit
and the lower limit of a class. For example in a
class inteval 10-15, the magnitude of the class
interval would be 15-10=5. Thus,

Ta F SaXTeT ST TRATT: T = Yok 1 SRHAT T o i

FH W SR el W € 6 S 2| SER % ol ua

ot SITE 10-15 H, a1 Siawet 1 IR 15-10=5 ST $9 TR,
Formula/9a

h=L,-L,
where, /@1,

L]

h = magnitude of a class intesval/h = T& a7 3faa
1 R

e L,= upper limit of the'class interval/L,= i ST

T S HH

L, = lower limit of the elass interval/L, = i ST
w1 freaett

Mid valiie:
X Upper limit + lower limit
Midwvalue = PP 5
L,+L,
m =
2

Tally Bars: Every time an item occurs, a tally bar,
(I) is marked against that item, similarly (II) for
two items and (III) for 3 and (IIII) for 4 and (fHH) for 5
This method of marking and counting is known as
four and cross method.

>

et 9T : W oft FIE 31w T €, Uk e 9N, (I) $Y S
% T fafed foran S 8, T W (11) < oTeen & faw eiR
(III) 3 & ferw e/ (II1) 4 & g ik 5 = fo@ @t &R
HEFET 1 g8 w1 91 IR wig fafy & ®9 9 S S 2
Types of statistical average: Average are broadly
classified into two categories: /Gif&T e & TR
e i A 9 W & S § efiera feman A e
1. Mathematical averages/ R i
2. Positional average/ferda siga
Following chart reveals their further
categorisation: /Frefafad = & 3. S aTisHoT &1 Tl
el 2
Average

Mathematical Positional
Average average

|

(1) Arithmetic mean (1) Median
(2) Geometrigymean (2) Partition value
(3) Harmonic mean (3) Mode

Arithmetic mean: Arithmetic mean is a simple av-
erage of all items in a series. It is the simplest
measure of central tendencies.The arithmetic

mean of a series is simply called 'Mean' /3R
HEA: SO A1 T Saet § 99t 7 sh1 Th SR 3TEa
B T HE wgEl w1 TEE el SUM B RREl gwen &
SR WA 1 ‘A’ el Sl 2

Formula /¥
— XXXt X XX
X - N N

Arithmetic mean is of two types: / S/HIUE HeA A TR
% B B

>

Simple Arithmetic mean: In it, all items of a series are
given equal importance /TS JIMUE AIS: THH
ToRET STt =6t |eft TRI 1 STk WUE Hed & STIER STORT-3TeR
7R KU S €

Weighted arithmetic mean: In it different items of a
series are accorded different weights in accor-
dance with their relative importance./*fa
SHHTOS HeA: THH TF el i fafa= aeqel 1 s
il HEd AN Ter-37er 9R fRu 9 2

Mean of Ungrouped Data/ smgiaa €21 &1 Area
& The heights of 6 boys are 146 cm, 154 cm, 153cm,
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160 cm, 157 cm, and 160 cm. Find their mean

height. /6 TSI Ft TS 146 THT, 154 THY, 153 9L, 160
i, 157 W 3R 160 VT B1 STRT HEA HEE AG e




Sol./ &

Sum of heights of all the boys
Number of boys

Mean height=

146+154+153+160+157+160

x = 6 =155 cm

Property of simple arithmetic Mean/GTelRuT 3TeRITTUTA
TTEH /AT <hT T[UT:

> Property 1.: If 5 is the mean of n numebrs of

observations x,, x,, X,, X,, +....... ,X_, then the sum of
n

deviations of x from the observation X, Xy X5, X,,
........ ,X, is zero i.e }° (x - x)

RIER LS| IR N ,X_ T SIS W 2,
qr eror X5 Xy Xgy Xy,

S (- x) = # e

Property 2.: If 5 is the mean of 'n' numbers of
observations x,, x,, x,,

observations x+ a, x,* a, x,;+ a,........ Xt a, is X+
a. /3 HEOl X, x,, X, oo ,X_, 1 WE&A T AT ER |
&I T A1 x*ta, x,ta, xta,....... X +a,is x+a 2

i.e. if each observation under consideration is in-
creased by quantity a, then their mean is also in=

creased by the same quantity a./31q afs fE=rEi=
Wesh YeTul i W a W Sl Sl €, Tl Sehl e g |
a ¥ 5§ i 2

Property 3.: If x is the mean‘of n numbers of

observations x,, x,, X, ........ ,X , then’the mean of

obsevations x,— a, x,— a, X, asih. .. ,X—a, is x—a.
=g geyort Xpy Xyy Xgy oonnnie X4 H  GE & A €,

TeTon X,—a, X~ a, X— a,..08, Xx,—a, B AA x—a. 2l

i.e if each obsevation under consideration is de-
creased by quantity a, then their mean is also de-
creased by, the same quantity a.

A afS TR T JeT S A a W SR Sl 2, d S
e o SEHE a ¥ %9 8 S 2

Property 4.: If  is the mean of n number of
obsevations x,, X, X., ........ ,X , then mean of ax,,
1 2 3 n 1

ax,, ax,,.....ax, isay.
RIEE | I X, 1y HEA & W |

ax,, ax,, ax,.....ax, %l ay A Bl

(a)

i.e. if each observation under consideration is
multipled by quantity a, then mean is also
multipled by the same quantity a.

M Al faameA yce STaesd i 7 a § TN R S
2, ql wea 1 o SH w4 @ on R S R

Property 5.:If x is the mean of n number of ob-

servations x,, X,, X,...... x_, then mean of
X Xy X X . o X
T T e — 1S —
a a a a a

i.e if each obervation under congsideration is di-
vided by quantity a, the mean is)also divided by
the same quantity a.

afs ¥ FE x,, x,, x40 % , 1 "WEE T,

4 5% L ogamn X¥ o o R vow
a a a a a

STEAFT F a § TOMRTd [ S €, @ o5 & off 36 a
9 fawfea foman S o

Methods of calculating simple arithmetic mean for

ungrouped and grouped data. /3T 3R BEEET o
% G, HIE AFHMOS HIeA &1 MU T w1 fafe|

Calculation of simple arithmetic mean in case of
ungrouped data (individual series): In the case of
ungrouped data (individual series) arithmetic mean

may be calculated by three methods:/ ﬁ'{—'ﬁ":@% 2
(SAfRTTa g@e) & A H O SRR HIET Fi T
R-Fgfed 21 (ARG gEel) & AHA G SFHAOR Wi
=t o A fafat g S g ©
(a) Direct method. /gc& fafen
() Assumed mean method. /®fead @ fafy
(c) Step-deviation method. /=Ui-far=em fafen

Direct method: Following steps are taken for this

method,/ a8 fafer: =g fafy = fau fr=fafeag w50 e
ST E-

(i)  Addupvalues of all the items of a series (Z X)
/T smen Y |eft aged & ge 6 S (X X)
Find out the total number of items in
the series (N):/g@al (N) # a&gsi &1 &a
H&A A w0

Divide the total value of all the items
(XX)with the number of items (N). The
resultant value would be the arithmetic
mean. /9 TN F FA G (X X) T awge
F1 " (N) 9 famfsa &) ufomdt e st
e B

(i1)

(iii)
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(b)

()
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Short-cut method/ Assumed mean method: Following
steps are taken for this method /¥ie-we fafty/smmfta
Sireq fafur: zm fafu & fau fe=fafag w59 33T T B

(i) Prepare the frequency table in such a way
that its first column consists of the values
of the variable and the second column
consists of the corresponding frequencies./
TR GROM 1 6 YR IR FIFC R 306 T8l
Y H W F A B SN TR WY H HTd SRINAT )

(ii) Choose a number 'A’' (preferable among the
values in the first column) and take
deviations d, = x,— A of the values x, of
variable X about A. Write these deviations
against the corresponding frequencies in

the third column/T& ¥&1 'A' 91 (T8 HiaH
H A & d9 dew) SR famem d d=x-A #®
TRE W X ® A9 A Tl T g &l TR wiem
o Hatyg sgfadl & 9 fag

(iii) Multiply the frequencies in column II with
the corresponding deviations d, in column
III to prepare column IV consisting of f d../f,

d. 9Tt i I 1 TR w0 & fae #iem 111 5 wafy
q fomre d, & @ wiem IV H s 1 qom 1)

(iv) Find the sum of all entries in column III to

obtain Z f4; and the sum of all frequencies

i=1

in column III to obtain if, = N./9< %% %
foer e 11 & weft wfafieai o1 =i ol s et

foQ i 111 & |t ifidi gt =1 = if
=N @i - -

1 n
(v)  Use the formula X —A* o [Z fidi] [ X =

A+% [Zn;fidi Peappinacadl

Step-deviation method.:/=0-fo=er fafy

(i)  Obtain the frequency distribution and prepare
the frequeney table in such a way that its first
column consists of the values of the variable
andwthe second column corresponding
freqiiencies./ SRERAl S W HITST 3R SRRl
RO 0 YFR AR HISC & 39 o W9 § W F
H e IR TR W9 § T TRERA e

(ii) Chose a number 'A’' (generaly known as the
assumed mean) and take deviations d, = x,—
A about A. Write these deviations against
the corresponding fre-quencies in the third
column. /T&% H& 'A' ‘SHAR W wHieud @ &

Y H M S8, YA R, % aR H fower d, =
x,— A foem &7 fomeml =+ fw wfem o wafuq
st % " e

(iii) Chose a number h, generally common factor

of all d's in III column, divide deviations d,
by h to get u. Write these u/s against the

corresponding d''s in the IV column. /III HicH
H |eft d, % WEE AR R R R % T H T He
h 0, u, W€ FH % o fomem d il h @ fawfsa
X u's IV Hiem H 9| dsSham ford]

(iv) Multiply the frequencies in I"column with
the corresponding u/s in"IV column to
prepare V colunifi ofifu.. /u's % V e TR
w0 & fau 11 @i o engfaat &t IV wiem ¥ 9
fu, % WAEEn F

(v) Find the sumpof all entries in V column to

obtain /U &H & fow V wiaw # @+t gfafeai #

P [qu

(%), Use the formula /g3 1 TN F

1 n
T = —E U
X A+h[N i:1fl i|.

Calculation of simple arithmetic mean in case of
grouped data: /9EHA A H AEA H WA SFHIATORIA
e Y UM

There are three methods of calculation of simple
arithmetic mean in case of grouped data: /Hq&I%d
2 % HHA § G AFKOT W i A fafeed € o
(a) Direct method/9c& fafy

(b) Assumed mean method/=feud Arex fafy

(c) Step-deviation method /=Rul-fa=e™ fafy

(a) Direct method: Direct method of calculating
mean of the discrete series involves the

following steps. /weeT fafy: smaaa g@en & A
FT A F y@E fafy § frefated =0 wihd

(i) Values of the various items in the series are
indicated by X. and their frequencies by 'f'/
saen § fafe= W # e B X gW SR
gl 1 f R g T R

(ii) Each item is multiplied by its frequency no get
'fX'. These multiples are added to get Y fX. That
is, /TR g %1 SHh! SRR § 0T & T X T el
T TR I I TG 3 X Sigl S ?1 9 E,

YIX =X+ X+ X




(b)

()

(iii)Frequencies are added up to get > f. That s,/
T F & for smf w5 o f Sier s g1 e @
YIEX =X+ X+ A X

(iv) > fX is divided by }_f to obtain the mean, X . /
VX TEATE Yf AU 3 A e s 2l

Assumed mean method: Assumed mean method of
estimating mean of the discrete frequency series
uses the following formula. /ehfeaa area fafy: st
Mg @ & WeF H STHM TFH i hicaq wea fafy
¥ freifafed g3 &1 swam fowan s 2

(i) Before calculating the actual average of the
series, some value which lies in the middle
of the series is taken as assumed mean./

el & At Hd 1 T HE W Ted, 7D qH
S el % W W B ®, S% hieqd WeT & ®9 0
fern St 21

Deviation of each value of different items in
the series is calculated from the assumed
mean. The deviation is noted against the
concerned item of the series, The deviation
may be positive (+) or negative (-).
Accordingly./ g@en # fafa= w1 & y&F g9 &
forrer =1 T SHfeqd HeA W Y S @) foee w6
SEe % HelHd MEeH % WEA A T S R,
Teree R (+) A (—1) B Hehdl €1 @i,
(iii)Find the multiple of 'd' and its corresponding
'f that is, 'fd' add up, separately, the positive (+]
and negative (-) values of all 'fd'. Find out the
difference between the two to get '> fd"./'d' 1
U SR SHe Gelferd ' o el o, I 'fd) el 'add!
F YA (+) 3R TR () EE S Ser-3Te
Sigdl 81 W e & T <A el SR T i)
(iv) Add up all frequenciés,toiget > f /I FH &

fore @sht smgfoai wifSiE

Divide > fd by > fithat is

> fd

(v) ST

Step-deviation method,/a%01-foraer fafy:

(i) Step-dewiation d' is obtained by dividing the
deviation (of the actual value from the
assumed mean) by the common factor. /SHA
N gN faaed (Ffcaa Area @ arafas qed) &l
farfsra shee =Ro-forerer d' e foen s 21

Each step deviation is multiplied with its
frequency to get fd'. Sum total of the fd' is

obtained to get Y. fd' / fd' W & & foaw y&=
<R forerer w1 gHh1 g @ Ton e S 21 fd!
1w AT S fd W wA A e e s @

(ii)

(iii) > fd'is dividfed by }_f, and then multiplied

by the common factor 'C'. The resultant value
is added to A get the actual average of the

series. Thus/ Y. fd' ¥ fawfsa fFar smn 2, &in
IUH 9% Y f WHHE wR 'C' @ TN fwEn s 2
RO 5E R gEen w1 ardfos i W %
fIw A @ Sigl S 1 39 TR,

Positional averages/fierta siraa

(a)

(a) Median /#ifeert

(b) Mode /e

(c) Partition value/f99sH 7

(i) Quartile/=qe®

(ii) Decile/Sfq@

(iii) Percentile /9faerden

Median: “The median is that value of the
variable whichydivides the group into two equal
parts, one{part.comprising all values greater
than the median value and the other part
comprising all the values smaller than the
median value”. /dfeaeT: “wifeast =X &1 o€ °H 8
S Fge T gHE 9 # faeifea war @, s am
qiEep e | st geft 7 1 qor s @ S gE
o Wed O Q@ o Gt 7 1 e w2

Calculation of median in case of ungrouped data
(individual series)/ @ Hd €21 (SAFFKITT F@et) & THA |
HfezrehT i TOMII

Calculation of median in case of ungrouped data involves

the following steps: /3Teriihd B21 & HFt | Hifearsht 1 7o
o FreAfefad =xor e 2-

(i)

(i)

Arrange all the values of different items of a
series in the ascending or descending order /

e gen =t fafe= w_i & 9t ol o1 STRE! a1 STave!
FH ¥ Eed w
Add up the number of items, indicated by N.

N+1

—] th items./

Find out the median item as B

. . . ) N+1) .
&I 1 " Wi, st N gri ghd i T B [T]é‘rc:
% ®9 § Hifeasht 95 T qaT |

(iii)If N of series happens to be an odd number.

N+1 .
Median = size of [T] th term. /(< g@em %1 N
. N+1)
e T wen =) qfae = [T] 3 g T IHRI
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(iv) When N of the series is an number, median is
estimated using the following formula /& g@et
w1 N TF Ge 8, df wifeaet &1 oan = g3 &
STAN X T S R

Size of[g]th term + size of(gﬂ]th term

2
Note/2: Whether the given terms are arranged
in ascending or descending order, the value of
median always remains the same. /f§T 7T wgf =1
SRS A1 STeE! A | SFareed foRar Se ar wifeaeT @

HH AN HHE ®d B

Calculation of median in case of grouped data. /ST gtHa
22T % W | IRt S TOET:-

(a)

(b)

RAKESH YADAV READERS PUBLICATIONS PVT. LTD

Discrete series: Calculation of median in case of
discrete series of frequency array involves the

following steps./3Tddd $f@elT: TG WON i IFHAT

G % HHE W HITeshT 1 TOAT § Fefaiad =R St 2

(1) Arrange the data into ascending (or
descending) order. / 3iHel T RET (I 3TERET)
% | sHareer

(ii)  Convert the simple frequencies of a series
into cumulative frequencies, /Tt g@an &t
T ST Y w e § aREth

N+1

(iii) Determine the [ B ]th term of thegseries;

N being equal to " f./N & R TH TR )FEe
N+1

EDl [T] 9 95 feifa w1

(iv) Find the median yalue ecorresponding to

N+1 N+d
the[%]thterm / i—]ﬁqﬁ'?ﬁ@ﬁmﬁﬂm
M A g

Continuous, series: Calculation of median in a
continous'series involves the following steps./

Had el Th §ad g | Hifeaekt i T § Fefated

RO WA ¢

(1) The data are arranged in ascending or
descending orders of their class interval/

kel *1 3AH o1 FqUA H WL AT AL
w0 o oFafeerd fwan S @

(ii) The frequencies are then converted into
cumulative frequencies. /T2 smafai &t Gt
st o wfafda far smn 2

(iii) Median class of the series is identified. It
corresponds to that cumulative frequency

N .
which includes the [E] th term / $fael & iR

T T TeaH I S 81 T8 39 G o1 & ey
%mﬁ[g]amam%l

(iv) The following is applied to determine the
actual median value. /aTfo® AfeAHT AF I
Frenifa s = fou Fefaraa e fwe s

21
Formula/93A:
N g
M=/+2 "
v

» Mode: “The value of the variable which occurs most

frequency in a distribution is called mode.” / FgcTeh:
=R 1 98, O S Rt s § ged sifer aRawar § o1 ©,
TEAshEel B

Caleulation of mode for ungroup data: Just by
inspection we can check which value occurs most
time that will be the mode.

TOGEIFa 821 % [T agere &1 o Fem g7 39 Se
Tehd € for wF o qod we9 tfuen 9R g © S T Sger
B

Calculation of mode for group data: We will use the
following formula for calculating the mode /98 €1
% foq agers 1 UM B9 agas w1 o % o e g
1 ST FHL|

f - f0

Z=l* 5f f %,

x i

Z = value of the mode. /9gcTh k1 HM|

[, = lower limit of the modal class. /TEd T H

Fraeft =

e f = The frequency of the modal class. /area =t
i gl

e f = The frequency of pre-modal class. / tﬁf—ﬂﬁ@ﬁ

=t =t sTghal
e f = Frequency of the next higher class or post-

modal class. /37Tl 33 a7 a1 IW-AIed a1 ! gl
i = Size of the modal group. /e 5 1 TR




Quartile/ 9gef®: If a statistical series is divided into
four equal parts, the end value of each part is called
a quartile. It is written as Q. The first quartile or Q,
is also known as lower quartile. The second
quartile, or Q, is the same as median of the series.
The third quartile, or Q,is also called upper

quartile. /3f & wWifer®E g@en ® IR TR 9w |
ot foman ST 2, o weeh T o1 3t 7 =gl e
2138 Q forn S 21 wer =gl Q, Wi wgew i
FEd § TH TG, AT Q,, FEA F1 AR H TN T AW
=g, A Q, H H wgfE *ff weT S B

Estimation of Q, and Q,: Quartile values (Q, and Q,)
are estimated differently for different sets of series, as

number./Q, 3R Q, F1 $TJHH: TgF 7 (Q, 3K Q,) Faan
% ST W % ToIU G & 9 H S7enT-o1en guges €
Calculation of quartiles in Individual and discrete

series: For the individual and discrete series, Q,
and Q, are determined using the following

formulae. /R 3R 3rFad gE@en o wqed® ®1 TOAN:
Al 3R sTHad gEen & o, Q, ok Q, #1 fr=fafeaw

T 1 A T frenif fwen S 2
N+1 .
Q, = size of [T] th term of the series/Q, = g&@n ED

N+1

5 o

N+1 :
Q, = Size of 3 [T] th term of the series./Q, = 4@dl

N+1
® 3|7 T SR
In individual series, N = Number of items,

While in discrete series, N = Sum of frequencies,
S f./AfFa gaen ®, N = #& &t @, Sefh SrHad
gaEen |, N = gfaai &1 a0, S .f

Calculation of quartiles i continuous series: In

continuous series, (frequency distribution), the class
interval of Qg and"Q, are first identified as under:/

FRR gaen 4 =qeis rTor: fFRe gaen (sl famon) 3, Q,
R Q, @ T A 1 oot FAAIER = I
N
Class interval of Q = size of [Z] th term/Q, 1 =
N
sfae =[Z]3T % T
N
Class interval of Q,= size of 3[2] th term/Q, =1 ot

qg bl

| [g
34'CITIFT=34

Formula /9

E—C.f

» Decile: Deciles distribute the series into ten equal

parts, and is generally expressed as D. Accordingly,
we have nine deciles, D, D,, D,,.....,D , of a series.
These are estimated for different types of series as

under: /3ITMN: THF F@A Fl IH TR H faafa &
€, 3R oM IR W D & 9 H ook, fomd) Sl €1 qeq@R, TR
T T @ F A s, D gD, Dy,.....,D, T 3% fafe=
THER H1 gaast & foe FEER saAta e g
Calculation of deciles itnindividual and discrete series:
Following formulae aré used in the estimation of
D,, D, or D, respectively. /s 3R sraqq gaen o
S *T T HERT: D, D, W D, % AN | Frefatad
T 1 3TAN fRan ST 2

i [N+1] [N+1] 5

D, = Size of q0 th term /D, = o | & TR STER
) N+1 N+1) .

D, = Size of 4 10 thterm/D,= 4 10 EREEIE o

N+1 N+1).
To | thterm/Dy=9| 75| T 1 TR

D, = Size of 9 10

Calculation of deciles in continuous series (Frequency
distribution): In continuous series (frequency
distribution), first the class interval of the
concerned decile is identified using the following

formulae. /9dd g@en (3Mgfa foawor) o omewi *T MM
Haa gaen (mgfa famon) #, gee Hefia geme & o siae
=1 FreAfefaa g %1 STEn F TE=HE S 2

N
Class interval of D = Size of [E] th term/D, =1 =

. [g]&.
A = 10 U ohl AR

N
Class interval of D,= Size of 4[5] th term /D, =1 Eul

F Ug & AHR

S = 4170

N
Class interval of D = Size of Q[E] th term/D, 1 Eul

9 UT HT EHER

| [g
W=910
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» Actual value of the concerned decile is calculated
using the following formulae. /Saf¥d S & amdfo®
e w1 UM T Gl T SUE e i S R

[N]—c.f
10 .
-~  Ix1
D=1+ f
4[N]—c f
10 .
X i
D,=1+ f
9[11\(1)]—0 f
D9=l + ¢ X 1
Example

> Find the lower quartilem upper quartile and inter
quartile range for the data: 9, 11, 15, 19, 17, 13, 7.

Sol.

e On arranging the given data is ascending order
of their magnitudes, we get:
7,9,11,13,15,17, 19
Clearly, n = 7, which is an odd number.

) n+1 th 7+1 th
Lower quartile (Q,) = | ——| term = e témm

4
=2 term = 9

. 3(n+ ) th
Upper quartile (Q,) = 1 term

_ (3(7+1)

th
1 ] term = 6th term =17
Inter-quartile range = Q, =Q, ='17-9=38
Example

> From the following datacaleulate Q,, Q,, and D,.
S.No. 21 15 40 30 2645 50 54 60 65 70

Sol. The data. is first arranged in ascending order:

X

15
21
26
30
40

S..No.

N 1 =y [Xe] (<] EN{ [0 (31 NN [%] /G PR

N=11

. N+1 .
Q, = Size of (—4 ]th item
. 11+1 . . .
= Size of (—4 Jth item = Size of 3rd item = 26

, N+1) . 1+1)
Q, = Size of 3(TJthltem= Size ofS(T]thltem

= Size of 9th item = 60
Inter-quartile range = Q, - Q, =60-26 = 34

e (NHJ )
D, = Size of 5 o th item

) 11+1 )
= Size of S(T] th item

= Size of 6th item =435
Thus, Q, = 26, @I=,60, D. = 45
Measures of Dispersion /etrdl & TUTT:

» Dispersion: “Dispersion is the measure of the
variation of the items.” /thelrel: “Whard segeti 1 fa=r
1 919 @1

>  In theywords: “The degree to which numerical data
tend to spread about an average value is called the

variation or dispersion of the data”/9Ts&t : “ i
Hed % =R § GeArHs <2 g forft o %o ©, 59 22 &
o o1 wera et S 17

» There are two measures of dispersion as following/

frefeiad & &9 § 9o & < 39 &

(a) Absolute measure: When dispersion of the series is
expressed in terms of the original unit of the series,

it is called absolute measure of dispersion. /g0 HMd:
STl SRgell o el Shi SRaell i Gel ST o e H =k fRn
ST &, A 39 el 1 9O 619 kel ST ?

Relative measure: The relative measure of
disperion expresses the variability of data in
terms of some relative value or percentage./

rie] |19 : Hold 1 WYL Y HD e god A1 Jiaed &
gl § 21 1 uRed e i oA e Rl
»  Relative measure of disperion is known as coefficient
of dispersion./®cd & F&l A4 H1 Held & oTF & €Y
¥ S S R

(b)

Absolute measure

Relative measure

Measures based on
spread of values

(1) Range

> (2) Quartile deviation;
Inter quartile range

Coefficient of range

Coefficient of quartile
Deviation

Measures of dispersion

from average

(3) Mean deviation

> (4) Standard deviation

Coefficient of mean
deviation

coefficient of standard
deviation, coefficient of
variation

Graphical measure
of dispersion

> (5) Lorenz curve
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» All the above topics are not relevant for SSC exam

point of view so we will discuss here only those topics
which are relevant to SSC exam point of view./I9a
geft fora wHuEEh when & gfesio ¥ wEies 71 €, gafen
T el el 39 fawal W o"=l #:0 S SSC wden &
gftehio @ g 2
Range: Range is the difference between the highest
value and the lowest value in a series. /90 3I=9dq
od 3R el § T8 %Y g & s™ 1 W
R=H-L
R = Range
e H = Highest value in the series/H = g@en |
JTHIH JHIT
e L = Lowest value in the series/L = @ | qad
w7 e
Example/ 3aT&X01
Find the range for the data 10,20 30, 40, 50, 60, 70,
80, 90, 100, 110, 120, 130.
10, 20 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130 % ferw
TE T HITST
Range =H-L =130-10 = 120.

Coefficient of range/UTH kT UTIeh:

H-L
H+L

Coefficient of range /90 @1 TUli& (CR) =

Example/ 33T1&{0T

Find the coefficient of range for the data 10,20 30,
40, 50, 60, 70, 80, 90, 100, 110, 120, 130~

21 10, 20 30, 40, 50, 60, 70, 80, 90, 100, 110, 120,
130 & ToT W@ &1 T[Une AG il

_H-L 130-10 120
T H+L 130+10 140

CR =0.857 ans.

Range and coefficient©6f range for ungrouped data/

> Discrete series: Range of the discrete series is

determined as the difference between in the
highest value and the lowest value of the series.
Frequency of the series is not taken into account./
A YA ST FTA 1 WE Soodd god AR g@el
% fm g & 9 % o) & w9 ¥ ferifid w1 S 2
G HI A HI AH W e @ W B

Example/3aTgI0T

» Calculate range and coefficient of range of the

following data. / FreifefEa €21 %1 WE SR WG & s
I AT R

Size 10]15]20|25|30}35
Frequency|1 |7 |11}d9}3 |31

From the above table /S¥iga dlfeet 9
H=35,L=10
Range/T&@ ~H- L2 35— 10 = 25

. H-L
Coefficient of Range/TH &l UM% = -~ —
35-10025
35¥10 45

. Continuous series: In case of frequency distribution

series, we have find the. Difference between lower
limit of the first interval and upper limit of the last
interval in the series difference between these

values would be the range of the series. /Had g@e:
gt faeaeor gEen & Ame W, g9 9@ B gEen | Ted
SRS 1 el e iR i o # SR W & o
1 3R T oAl & o9 TR Qe H WA BN

Range = upper limit of the last class interval — Lower
limit of the first class interval /9RER = oA & Siaet &1
SO0 TH - YoM o Sfaua i e e

individual series / 3frTisg. S/ F@a & fau ww  Example/ SaT&I0T

3R T A TOTIh 84.For the following table find the coefficient of range
Example/ 3TeT@ /T aifeer & fofe W o1 W™ T[N {1 it
» For the fellowing data find the range and cofficient Size Frequency

of range?/fi=fciad g1 & o W SR W@ &1 o 1020 S

9

T = 20-30 7

30,50,70,90,110,130,150,170 30-40 )

R=H-L=170-30=140 40-50 13

CR = H-L 170-30 140 070 50-60 19

TH+L 170+30 200 00 Ans 60-70 2

> Range and coefficient of range for »grouped data/ From the above table /ST AfesT &

TEIFd 21 & U W SR e T T | L=10.H="70
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Range/ 9IUft = 70 — 10 = 60

. . H-L
. =7 _
Coefficient of range /{1 RIYIED H+L
_ 70-10 60 -
70+10 80 'Y ANS

Inter Quartile range and quartile deviation (QD) and

their coefficient:/ 3R Fgele WG 3R Fgele fa=er (QD)

&R ST O

e Inter Quartile range: Difference between third
quartile (Q,) and first quartile (Q,) of a series, is
called inter quartile range. /32X Faeizd I fHa
Tl % e Faeled (Q,) 3R Tee TRl (Q,) & o4
% SR HI IR FREA S FE S R

e  Inter quartile range/ %X FaREA & = Q- Q,

e Quartile deviation/ aqe® fa=aeT = —Q3; Q

e Coefficient of quartile deviation/Fge# faacrd &1
Q;—-Q,
Q3+ Q1

Calculation of quartile deviation and coefficient of
quartile diviation for different types of statistical data
of statistical series.

e gaa & fafd= YR & difers™ e & fau ages
ferere @I =gl forere & o i O

Quartile deviation for ungrouped data /T EIFd el
% fau =qeiw faue:

e Coefficient of QD/QD 1 TUTieh = CQ) n 81
3 1

Standard deviation: “This is somietimesicalled as root
mean square deviation. Thigfis generally denoted by
of the greek language. Stamdrad deviation is the
square root of the arithfnetic méan of the squares of

deviations of the itemsffomtheir mean value.”/ # %
forerer: “ 58 eft-hsll et e o foreer el S §1 9 SR
W ek o g et feRa St R e o S Sied g
Y gl & e St & SRR Jea 1 aige j

In the words, “The standrad deviation is the square

root of “the arithmetic mean of the squares of all
deviations. Deviations being measured from

arithmetic mean of the items.”/¥=&l #, “ A& fo=ed
Tft ferererl & ol & RTINS HIed 1 e 1 aege %
SHETOITG A | fa=rer @ S 21"

Coefficient of standard deviation /s fa=e™ 1

Tk =

Xl a

(a)

>
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Calculation of standard deviations for different types
of statistical data or statistical series:/& fau #H s
forae =t oM faf= R % ST 221 a1 Sikers e s

e Standard deviation for ungrouped data. There
are four methods of calculating standard

deviations in case of ungrouped data /39 &d
22 &% o ames fagem stafiga €1 & ome § 9
e &t T & =R Tl €
(a) Actual mean method /arifaek d1e fafy
(b) Assumed mean method /feqq, e fafy
(c) Direct method/9c& fafy
(d) Step-mean method /aXU-greasfafy
Actual mean method/am&ifas J&@ed fafu: Steps for
calculating standard deyiation. /e fa=er =t oM
% foru waw Ted, Wafug g@en ) aradfas w9 Huiia
ERIENEIEIEECR S
(i)  First of all,jactual mean value of the concerned
series is'determined. That is, we find out x /
a9 TBd, HA(Hd @l w1 areqaras e x "
fRyifa fwan Sman @)1 A 79 @ 9@ 2

Deviation of each items from ¥ is determined.

(i)
That ism we find the values of xas, x= x _ X /
T W e fuifa @ ¢ 9 wRe © fE e
X F A L x= x_ X FETH W

Each value of the deviation is squared. The
sum total of the square of the deviations is
obtained. That is, we find out Y x*./fa=e™ =1
Wesh W Skl el 1 Tl & ot w1 et 4 W
B B A B Y x? Tl =er 2l

> x? is divided by the number of items (N) in

(iii)

(iv)

2

the series. Square root of Now, formula

used for calculating standard deviation./ " x?
WﬁW(N)HﬁH@T@ﬁIW%IMW
, e forae™ &t 0 &% fFI'Q Rl el

/Ex X-

Calculate the standard deviation for the following
data./ fr=fafaa a1 = foau ams fomem & ToF #:1)
5,10, 25, 30, 50

e First step is to calculate/T0Hl %W & fau qgen

5+10+25+30+50 120
5 5

Example/ 33101

B E X = ~24

[ 51]




X |dX=X) | a2 A % W, Ay =25 A T w1 oM A e T R

5 -19 361 X |dx-A%)| d2
10 | -14 196 5 20 400

25 +é 1 01 -15 |225
+
30 36 =T ¢ =

20 +§6 ?26;0 30 | +5 25
50 | 25 |625

FE 1270 =
o=,/zn, 0= \|—5— =254 =15.937 > 1275

/1 75 (-5Y
(b) Assumed mean method/%fead wea fafy: Following o= QT—[?] =954 =15.937

stepes should be taken to calculate standard
deviation /A& fa=em #1 T w0 & fau fefafe Note /™ &

A S3MW M 8Tl That the sum of deviationsdfrom ‘@yvalue other than
() We take any value of the series as assumed actual mean will not be equal to zero. Standard devia-
average, generally written as A./89 @l 5 tion is not affected by the value of the constant from

’ . . which deviations are calculated. The value of the con-

fepsit o qe * ST sied % &9 H o €, frd stant does not figure in the standard deviation formula.

M AR WA & ®Y ¥ fown s 2 Thus, Standard ‘deviation” is Independent of Origin.
(ii) Deviations of all items are obtained from the dTfos AEa & AT FRE =1 ¥F ¥ fo=er &1 am = &

assumed average. Sum total of these deviations  gyey 7= 2 a9 foacH 59 feonis & 9F 9 gafad 7= e

is obtained as 3_(X-A) or Y dx/®f 7al & fomem ¢ foodyfamas *1 o 1 St @1 feert 1 9 HEe faeer

AT Sl ¥ W fohy S €1 3 fereei b1 A T #, 31feRd el g 81 39 YR, A oo Scafd 9 s )

Y(X-A) T Ydx ® &9 I oA S 2 (e), Direct method/ ¥c7& faf4: Standard deviation in case
of individual series can be calculated using the
i following formula. It is called direct method as it
their sum total as (X-A)2 or 3 dx? /4191 &, 7Y foracHi calculates standard deviation from the values
1 o FE ¥ iR ST e AT (XA T S @ direct1y without taking deviations. /Sfm @ @ &
b e & - =) A § W faee 1 IO R g3 61 ST w6 S
T H A ! el B1 W Toe Tafer shet s @ Fifr g8 foeem fag o
Now, use the following formula for calculating WS A 9 A HEeE # T T 2)

standard deviations/ 31&, W&, fo@er 1 oAl & g

=1 g 1 SwE X2 (ZX)
| T

e Also, we square up the deviations are obtain

\/ZdXQ > d# »d? (xdf
o= N _[ N or, 0= N [T] Example/ 381101
» Calculate the standard deviation for the following

Example/ ST data by direct method ?/frfafad ga1 & fae y@e fafy g
> Calculate,the standard deviation for the following A T T

data by assumed mean method ? /sfeqd #rea fafyr g 5,10,25,30,50 | x | X2

fr=fafed sissl & fau ams fage™ &1 Tomr #1? 5 25

5, 10, 25, 30, 50 10 [ 100
» For the same values, deviations may be calculated :252 23(5)

from any a_rbltrary value A x such thatd=X-A . =0 | 2500

Taking A x= 25, the computation of the standard 120| 4150

deviation is shown below /¥ T & faw, fo=em =t 2 —u

o R S TR e Ay W w1 T § 9 R d = X - °" V" ~(x]
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X —\ 2
or 6= |7 —(x)
41
or, 0 = %—(24)2

or, 0 = /254 =15.937
(d) Step-deviation method/=X0-fo=e faft: This method
involves the following steps /38 faftr # Freifeifiaa =or wifte &
(i) We take any involves the following steps./%TH
frefafed wew 38m 2
Deviations are taken from the assumed
average ad dx = (X — A)/ SIa e fo=ma dx =
(X - A) ¥ foreer formn s 8

The deviations are divided by some common

(i)

(iii)
dX

S where C is the common
factor and dx' are as step-deviations. /fa=emi =1
%S IS HRew gr s feran st 2, s dx' =

C%X Sl C SRS TorEe ® 3R dx' I5-faer g

Sum of the step-deviations is obtained. Also,
step-deviations are squared and then sum

total is obtained as Y dx? /9&-fa=e 1 4 W<

B 31 W &, w0 1 o feRan S € R R
FA I Y dx? % &9 H g fman S 2

e Now we can calculate the standard deviation by

following formula/3@ &4 f=fafEad ¥ s/ A

factor, as dx' =

(iv)

fI9e T 0T F G o
\/devz [de‘]2
o=y N |'n )€
Example/ 33101

» Calculate the standard deviation for the following
data by step deviationgnethod? /=1 fa=er fafy g/
=1 21 & o Ames foaetT i o w62

5, 10, 25, 30, 50 % |dx—=x)| a2
50| 1 [-3.8 [14.44
10| 2 |28 |7.84
25| 5 [+0.2 [0.04
30| 6 [+1.2 |1.44
50 | 10 [+5.2 [27.04

0 |50.80

. x
e In the above table, /3T dlfal |, X' = <

Where ¢ = common factor/S®l ¢ = WA Hh

e First step is to calculate/ oM & & fow wgen
1+2+5+6+10 24

FHT X = s =5 =
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e The following formula is used to calculate
standard deviation: /& fo=e™ &t ToM1 & fag

et g 1 STEm TR S e
>d”? 50.80
o= X c, 0= 4|—(—=—x5
n )
0= .10.16 X 5, o =15.937

& Standard Deviation in Continuous frequency
distribution:/aaq gt faavor # A fawrem: Like
ungrouped data, S.D. can be calculated for grouped
data by any of the following methods: / STFg&Fd 22
T 0, S.D. 1= faftai o § foret & 50 S@isa < & faw
TOET Y ST G R
(a) Actual Mean Method / amr&ifaes Hgers fafir
(b) Assumed Mean MetHod /3T7Hifd #rea fafy
(c) Step-Deviation Method /Eru-fa=em fafy

(a) Actual Mean Method/di&fas wea fafer:

(i) Calculate théymean of the distribution./fa
% HIE T AT e

Calculate deviations of mid-values from the
miean /T ¥ BE-AF & fo=er wt TORA
Multiply the deviations with their corresponding
fréquencies to get fd’ values./4d’ AF W< FH &
fe faarei i 3Tt ST IRaRAST | o
Calculate ‘ fd?’ values by multiplying 4d’ values
with ‘d’ values./AM &I ‘d’ 9 § 700 & {d?’
HE FT TOET H

(v)  Apply the formula as under/$# I FFFER @] F4

L. [z
n

Example/ 3310l

> Calculate the standard deviation for the following

data. /fr=fafea 2o & fou 7 fa=em = o w1

(ii)

(iii)

(iv)

Class intervals| Frequency
10-20 S
20-30 8
30-50 16
50-70 8
70-80 3
Sol./ &

(1) @) 6| @ (5) 6) (7)
CI f m | fm d fd fd?
10-20| 5 15 | 75 |1-22.51-127.5 ] 3251.25
20-30| 8 25| 200[-15.51-124.0 | 1922.00
30-50| 16 |40 | 640(-0.5 |-8.0 4.00
50-70| 8 60 | 480[+19.5| +156.0 | 3042.00
70-80| 3 75 | 225[(+34.5| +103.5 | 3570.75

40 1620 0 11790.0




_ Xfm 1620 105 fafyr =1 ITART 3 AFE fa9ed A@ Sl
X=5f T 40 T
f 2 [ (1) @1 G| ® (S ©) (7)
o= > fd = 11790 =17.168 CI f m fm d’ fa’ fd=
n 40 1020| 5 | 15 |25 | -5 | 25 | 125
(b) Assumed Mean Method,/\ fetan a1 aeht: For the same 20-30| 8 25 | -15 | -3 —24 72
data used in above example find the standard 30-50] 16 40 0| -0 0 0
deviation by using assumed mean method ? /3w 50-70| 8 60 | +20 | +4 +32 128
3301 H 3TN fRu U wEE 2 % fou wieqa mrea fafy @ 70-80| 3 75 | +35 | +7 | +21 147
~ 40 +4 472
YA ek A fo=e™ 1 hifsal
Example/ 33TET0T » In case the values of deviations gre divisible by a
> common factor, the calculationsscan be simplified by
(1) 2 e @ 5) ©6) the step-deviation method as inithe follgwing example. /
Cl | f |m]|d fd fd2 If forae & UH T W SR Y e €, PR Sem
10-20| 5 |15 | -25|-125 | 3251 T =Ru-foraer fafyr gRI TR RNERA ST ST SR B
20-30| 8 |25 ] -15|-120 1800 Steps Required/smayas w0
30-50| 16 |40 0 0 0

O Calculate clagssmid>points (Col. 3) and deviations

50-70| 8 60 | +201160 3200 from an arbitrarily chosen value, just like in the

70-80] 3 |75 | +35]105 3675 assumed mean method. In this example, deviations

40. +20 1.1800 have been taken from the value 40. (Col. 4)./3% &

= ;‘-}{-I:ﬁ t;%llowmg st%e:ps are required/fr=fafea 2o N1, 3) i T @ @ o T A =

1. Calculate mid-points of classes/am = T <R, Sk S e S Hfeud e fafer § fopen S 81 5w
Ter-fagan 1 MO SR W, A 40 ¥ forrer feen = 21 (Col. 4)

2. Calculate deviations of mid-points fromean “@f Divide the deviations by a common factor denoted

assumed mean such that d = m — A —(Col.

4). A d M 40./ . - & as ‘c’. ¢ = 5 in the above example. The values so/
. Assume ean = 40./T% Hicyg | Hem I .
qe-fagall & faaem &1 oA = 99 fE@=m - A forere &1 ‘¢’ % &9 H F1&fid T 9w w5 fawts

—(Col. 4). 5 for=n T 7ded = 40. F) ¢ = 5 I ISR H| HE

3.  Multiply values of ‘d’ with, corresponding O Multiply ‘d” values with corresponding €’ values./d”
frequencies to get d’ values. /fd’ 77 T FH & ) GeRE o T S T T Y
faw ‘d” =% A 1 W IR e A i i o

4,  Multiply “d’ values /$d’ &l ! 0T F|

5. Standard Deviation can be calculated by
the following formuld: /AM® fo=e %1 T O Sum up values in Col. 6 and Col. 7 to get Sfd' and

O Multiply ““d"” values with ‘d"” values to get 4d?
values/4d” A &l ‘d” 9 ¥ TON & €d'?’ 7F I H3

=1 g1 gRI AT ST g 2| . .
o 3 fd? values, /Tl 1 AR H
Sofd’ (¥ fd’ ) .
o=y 2. W O Apply the following formula. /frfafad g3 =1 A #|
31800 _(20Y’ ”- /&(&J c
°F% 40 40 2 LS
or, 0= /204.75=17.168 472 (1)
(c) Step-deviation Method /=Rur-fawrem fafa: or o= E_[EJ x5
Example/ 3318101
OT 5=+11.8—-0.01%5
> For the same data used in above example find the o )
standard deviation by using assumed mean method ?/ Or 5=+11.79x5

I IR0 H SYA 7T TU gum 2 & fou wfewq @ o =17.168
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Weighted Arithmetic Mean/sifia steiforita area

> We have so far discussed Simple Arithemtic Mean.
In simple arithmetic mean, all items of a series are
taken as of equal significance, But sometimes we may
give greater significance to some items and less to Sol./ &
others. An household may, for example, give more e Calculation of Weighted Mean / 9TRd HI& i o1
significance to food, less to clothes and still less to
entertainment. When different items of series are

Marks (X) |81[76]74]58]70[73
weight (W)[ 2 [3]6 |7 |3 |7

weighed according to their relative importance, the Marks | Weight (W) wX
average of such series is called Weighted Arithmetic (X)

Average. A Weighted Arithmetic Average is, thus, the 81 2 162
mean of weighted items. / 3% T 5 T HHIR & it 76 3 2938
<= T 1 WIROT SRR W1 H, Tk el st weft aege gg ? igg
| TAF Hee % ®9 W ford S R, i el e e 70 3 210
TGS I A Tew % T € S I 1 FH| IR & A, 73 7 511

T RAR S S, S 1 SR TAH F wH we LW, L wx-19l

¥ 21 5T el i T 7e o S HIie Hee & STER el

S €, T U el o S o Wi SR Sl el S

21 T IRG SHRTOE ST, 39 TR, WId Wal T " 2
Calculation of Weighted Mean/sTia HTe sht ToTAT

Weighted Mean, /SRd @&,

BT WX 1961
Xw=zz—w =5y = 70.04

» Calculation of weighted mean involves the following Example/ S0

s.teps: / A R | = i > The following table shows prices per 100g of tea of different

(i) Different items are weighed according to

their significance. /faf\=1 axgsti #i 7% e =

brands. Using quantities as weight, find out weighted
arithmetic mean of the prices.

AR e S ot fersrt fafer=T siiel 1 W 100 T S 1 FE ) 2w
Weights are indicated by 'W'./a57 'W'(g& 21 HETS B YR ® Y W YAN W gL hIHAl B I
Tertar T #) SHTITT HeA T HIfoTT)

(ii) Items (X) are multiplied <b¥ym their
corresponding weights (W) and added up to get
S WX . /3R (X) 1 9% Hafed as (W) & o
o ST € SR Ww 0 % Ja sl S 2

Price per |250| 3 [3.50| 4 [4.25| 5
100g in Rs.

Quantity 108 | 8 4 4 2

(iii)) > WX is divided by the sum total of weights, Sol./ &
i.e., > W  to get th&’meanyalue, that is,/ ¥R £
et A B fawfom feRarsTape, s, sied 79w e Price (X)| Quantity(W) (WX)
% for, erefd, 2.50 10 25
3 8 24
X, -2 WX 3.50 8 28
Formula/qa: " W 4 4 16
B o 4.25 4 17
Here, X,"indicates weighted average./¥8l, X, 9Rd 5 2 10
stea 3w 2 S W=36 WX =120
Example/ 331107
» Calculate weighted mean of the following data:/ X, = 2 WX _ 120 10 3.333

frefafaa 2ar & it Jreg 6t oA =1
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NUMBER SYSTEM

Digits: A digit is a single symbol used to make
numericals/numbers (0, 1, 2, 3,4, 5, 6, 7, 8, 9 are digits)

3feh: 31 TF THdl Wi € FGeh! ST e e S
% for e S 2 (0, 1,2,3,4,5,6,7,8,9 3% §)
Unit digit (313 & 37 )
The last digit of a number is called the unit digit./fF<t
e 1 S Sk, THE 3 FEAH €1 1934

sa?lrs‘—cm 3k

The unit's digit of a number depends on the result-
ant value of all the given numbers.

fordt T &1 ThTE 1 3T [l < T Heemsti & ufomd 9
R st T 7

It is clear that the unit's digit of the number 196
depends on the resultant value of 3, 4, 5, 6, 8.

e T B € foF WEem 196 % T # 3% 3,4, 5,6,8%

ufomdt 7H W FR 1 So,3+4+5+6+8=26

unit digit/3%TE 3% = 6

i 31 % 33 x 37 x 39 x 43
AN
THIE 3] 1 TPHEA
=1x3x7x9x3=_7

S~

THE T Ah
Note:-

1. The unit digit of the product of all odd prime
numbers is 5./9 faud s1gFa TEAst & TUHEA
T THE 3 5 T et 2

2. The unit digit of theyproduct of all prime num-
bers will bezetogbecause it will be multiplied
once (20%5)./3% YT TN & TUEEA HT THE
37 I Iy ST iR $HH Tk R (2 x 5) ST IO g

3. 3l'And (greater than 5!) the unit's digit re-
turns 0./5! 3R (5! ¥ 2iferes) T 1 3 O T B

Ecaicalicca

1! 1

2! 2

3! 6

41 4
S! and 5! more than O
5! 3R 5! 9 a1fersk 0

CHAPTER

den gty 20

Unit's digit, when N is raised to a power/3h[g ol 31,
W N forddt uma o onm gr-

Rule-1:- If O, 1, 5 and 6 are any power (even or odd)
of the unit digit, then there will be no change in
the unit digit. /7€ 0, 1, 5 3K 6 THTE & k! H1 HIE A
oI (F9 a1 faom) = a1 st oiek | gl gfied Y gem
Ex:-(i) (3765)*, unit digit/SHE,HT b/ = 5

(ii) (6736)*>%", unit digit/EHE %I, 3iF = 6

(1ii) (3254 1)°%5, unit.digit /3E &1 3FF =1

Rule-2:- 4 3T 9
TR/ e Tua/ \fawasma

6 4 THE FE>] 9
Note:- (odd)~*git — unit digit is odd (even)=en/o
— unit digit is even

even X even —s digit of the unit will be even. /dH x
T Ly3HE F F 9 B

oddyx odd — odd/faw™ x faom — fomm

even x odd — even/¥d x fawm — ¥H

odd + odd — even/fawd 4 fom — wH

odd + even— odd/fowd + w9 — foum

even + odd — odd/®A 4 fawd — famm

How to find the unit's digit after squaring, cube
etc. of any number:- To find the unit's digit always
the last digit of the number is taken. /Tt st T =1
T, B ST FH W THE T S HY T FL:-THE FI AR
T wH % feau ghen g@ 1 enfEd ot foan s

AT st AT Value of number

__________________________

i ¥ 9E/( Place value) !
(T wE R fRu T wWen |
et siw &t frafd =n wom &1

( Face value) .
st T fereh few T

Lol S B S | fadt ofw w !
Dttt | SR Hed W 3 |
LS & L e T avi e B
23Ti~5mw1=ﬁam=5x1 meaﬁﬁﬁrﬁr
‘ | 8 T T T = 8x10 imlmﬁ*ﬁ
3 & TWEE @F = 3x100 Bt cccocoons
2 &1 T TE = 2x1000
Example:
2385

tsa:raq‘-cmnﬂ=5
8 & 3 AF = 8
3 & 3R °AE = 3

2 1 HAHF OH = 2
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2143576892 |
t 2x1 = 2 (w%) EE0
L 9x10 = 90(ze) e
8x100 = 800 (¥ L
6x1000 = 6,000 (&) T
7x10000 = 70,000 (<& =) = T
5x100000 = 500,000 (& 7=m) e
L 3x1000000 = 3,000,000 (i) =
4x0000000 = 40,000,000 (<& faferr) Fig
1x00000000= 100,000,000 (% fifer) =0 e
2x00000000 = 2,000,000,000 (faferm) o

»  The meaning of both these words numerical value
and face value is the same./3ha AH Q_OI ST

UH 3 3 = o 31 T € R
»  How to identify units, tens, hundreds, thousands?/

THE, TEE, YHel, TIR.. H TETH Y H?

»  While counting numbers, we proceed in the order
of one, ten, hundred, thousand, ten thousand,
lakh, ten lakh, crore, ten crores from the right
side to the left side. Let's go.

et & fiFd o999 &9 <R ™WF ° 9 WE &
3N gTE, TBTE, Yohgl, BN, <9 TR, TG, SHeAT,
FIE, @ FE....nn.. % %A W M aEd 2

Example: /378707 :

> Unit 1 (Unit digit is single like 3, 5, 2, 4)fsE 4
(ST 37 erhel & BT € S 3, 5, 2, 4)

» Tens 10 (Tens have 2 digits like 23, 35, 99,°89)/
T 10 (SEE H 2 3% e) T S 23, 35,99, 89)

»  Hundredth 100 (hundredth has8digits like 121, 135,
199) /81 100 (a1 ¥ 3 siH@R e ol 121, 135, 199)

» Thousand 1000 (Thousandshas 4 digits like 2345,
8969, 1010)/7R 1000/ (TR A4 3% T 2 SIH 2345,
8969, 1010)

»  Ten Thousand 140000,(,Ten Thousand has 5 digits
like 23561, 2569 1)/&F IR 10,000 (39 &SR H 5 37 B0l &
SR 23561, 25691)

»  Lakhd00000 (Eakh has 6 digits like 201542, 330152,
999910)/<@ 100,000 (@ H 6 37 BRI & S 201542, 330152,
999910)

»  Ten Lakh 10,00,000 (Ten Lakh has 7 digits like 2356897,
9235456) /58 TR 1000 000 (T TR W 7 3 2R 2 SR 2356897,
9235456

» Crore 1,00,00,000 (Crore has 8 digits like
12986128, 13984527) /g 1,00 00 000 (FIE | 8 37
B © S 12986128, 13984527)

RAKESH YADAV READERS PUBLICATIONS PVT. LTD
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Ex:
Unit/s#T
Ten/<eE
Hundred/der
Thousand/gsR
Ten thousand/<@ &R
Lakh/era
Ten lakh/<g @@
Crore/#3g
Ten crore/38 #g
billion/swg
Unit digit /3371? 3{eh:The unit digit ofa number is the
digit in the units place of the numbesr. This is the last
digit of the number. /fFd TEIPHT THTE o1F T & THE
TIF T S T 2| AT WA F WY AT 3k B T
Ex. The unit digit ofithe number 421 is 1./421 §&A
1 ST h 1 2

Unit digit of a'decimal number
TITHAS AT T THTE Ak
A decimal ‘number consists of a whole number and a
fractionalipart, separated by a decimal point. /Th SIHTA

Tl HgE, 9O S iR T T 9 e €, T e Seeer
faig, o &fer e St 21

YT TAM | dTfereh]
; |1
quiish | ® AT T
m (1) ?\"ga"f(l/w)
TTE (10) &t (1/100)
m(loo) TRG[(1/1000)
TSI (1000) TH E9RA!(1/10000)
TH TSR (10000)
Ex- 241358.21689
qUlich SIFT| SFf¥TR ST
e fog

241358221689

=

> TS
— 3R
—m
— T
TH BN

S G | LC |

| B an
T Bal
BSIRET

e

TG

[ e s |




Place value of a decimal number/SITHAS HEHT hl There are mainly two types of questions in unit

P marks/3PTE 3% H T&I €9 ¥ 2 THR & U
Ex: How to write the place value of the number T %_
23456.2468? /HE 23456.2468 1 T AM #y fora@? It wehme 11" wohm
b [XO]»
23456.246 %. . \ \
Ten thousandth/<H Addition, subtraction, multiply,
. exponential form factorial and ) )
Thousandth /&SRl mixed by solving questions Find rlghtmost_non
Hundredth /8 Finding the unit digit. /s, | [2CT0 numpbers like-
Tenth /<Ta ST, O ST, ©1d AT, = i & i:a@m
L. Unit/ enth/ Y, SheriEe SR a3 aret weei a(qu')m: 0”00 -
%as% %I A HlE SFHE 3T AN HAN -
— Ten/
»  Total number of digits by squaring of any number:- /fFgt
e Hundred/ﬁ%g . I g
: o TS 1 o ek SR h! el Wl
Thousand /8SX

(1—-3)*> — one digit/THusFH
4 — 9)2 — two digits/31 %

Ten Thousand /<9 SR

8's place value = 8% 1 =0.0008 (ten thousandth)/ (10 — 31)2 _'three digits/T4 3%
. »  Total mumber of digits by cubing of any number:- /&t &t
- —0. i TS 1 B SRR o S
8 ! S8 I oA 8x10000 0.0008 (39 &IRaT) ki
(1,2)* = "one digit/Teh A%
6's place value = 6 x = 0.006 (thousandth)/ 6 =t (844) — two digits/3 i

1000 (5—9)* — three digits/dH 31&

SE H ged = 6><1000:O.006 (&sTEt) (10-21)® — four digits/?jl'l'{ 3k
(22— 46)* — five digits/dr= &%
4's place value = (hundredths)/4 =1 ST, &1 ¥ (47 —99)° —, six digits/®: 3k
_ 4 1 — 0.04 (g Conceptsof 2,3,7,8
100 When a number is of the form {(....2", 37, 77, 87) then
1 there is no shortcut to solve it by cyclicity. /S &g
2's place value = 2 x - =40 .4 (tenth) /2 F ST HE (....20, 3%, 77, 8% TAH B A1 THE FE ViR T
W R ¥ T wW
1 o
place value of 64= 1.x 6 = 6 (unit)/6 ! S * T =E| 1|2 3 4
& | or or or or
= 6x1=6 (FhR) J | 4n+1[4n+2| 4n+3| 4n+4
5's placewalue’=5 x 10 = 50 (ten's)/5 % ST & o 2 2 4 8 6
= 5x10.450/(%eTs) 3] 3 |9 7 1
4's place value = 4 x100 = 400 (hundreds)/4 &t S8 7 7 9 3 1
6
1 Heq = 4%100 = 400 (FHeT) 818 |4 2

3's place value =3 %1000 = 3000 (thousand)/3 Ea) Here we see that the unit digit starts repeating
S F YF = 31000 = 3000 (F9R) after the 4th power, so in the case of 2a3a7a8 the

cyclicity is 4. /78l 84 3@d € % 4 9@ & 9% THE 3(h

2's place value=2x 10000 = 20,000 (ien thousand) /2 TR A e § or: 2,3,7,8 F fefe § wefreifed
SR I FF = 2 x 10000 = 20,000 (38 &) 4 B 2 o
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T —>

ﬁf 1 2 3 4 5 6

0 0 0 0 0 0 0 wfwfa— 1
1 1 1 1 1 1 1 wefrfe —s 1
2 2 4 8 6 2 4 AR —> 4
3 3 9 7 1 3 9 gl — 4
4 4 6 4 6 4 6 WQQ
5 5 5 5 5 5 5 ORI — 1
6 6 6 6 6 6 6 e —s 1
7 7 9 3 1 7 9 wEfFwE — 4
8 8 4 2 6 8 4  wfsafeE— 4
9 9 1 9 1 9 1 Oxffas—s o

Note:- The cyclicity of the digits 0,1,5,6 is 1./3%
0,1,5,6 I WEfFAGST 1 Bl ©

The cyclicity of the numbers 2,3,7,8 is 4./
2,3,7,8 I WEfFAfd 4 Bt 2

The cyclicity of the numbers 4,9 is 2./37& 4,9 &l
arsfartfadt 2 et 2

So we can say that the cyclicity of all numbers is
4. Because the number which is repeated after
power 1 will also repeat after power 4 and the num-
ber which is repeated after power 2 will also repeat

after power 4. / 3d: B € Tehd ¢ foh Toft S ot WRfRitae!
4 Bl 71 iR S gen e 1 % 9% Rdiegen & § 96 4 # 9%
oft fefie g den S gen T 2 % 9 Riegm e A ua 4 %
R f Redfe grm
Cyclicity is always used to reduce power. / HEfaI&et
T SR T 1 B HA H @ T
Counting of digits/ 37! @1 firat:-
Total digits from 1 to 9/1 § 9 T& Ha ik
ON x 1 digit = 9 digit
Ex.10 to 79 — 70 numbers
70x2
140+9
149 digits
Note:/’ﬁ?:
1—- 9 = 9N = 9 Digits/ 3
1 99 = 99 N'= 189 Digits/ 3%
1, 999 = 999N, - 2889 Digits/ 3%
1 9999 — 9999 N — 38889 Digits/ 3%

1 99999 — 99999 N = 488889 Digits/ ¥

Find the number of digits in the square root of
any number:-/ &5 &1 & A § AHl Wt W&
ATd aﬁﬁq:-

First, we have to determine that the total no. of
digits in the given no. is odd or even.

Ted TEd, BH g% iR w3 g fF 9@ | ol & 9en
w9 © = fawmi

RAKESH YADAV READERS PUBLICATIONS PVT. LTD

If the number of digit is even then N = %
- . n
W&mﬁmw%eﬁN=§
L. n+1
If the number of digit is odd then N = 5
. . n+1l
W&maﬁmﬁm%a‘m=7

N — Number of digits after square_root

Note:- If a number is divided by 10,thé remainder
is the unit digit of the numbeérn:

Ife foret wem 9 10 ¥ 9r1 g S e vwe, 9en wi
THE 3 B T

» If anumber is divided by 100, the remainder is the

last two digits of.the number. /s fF&h ¥ o 100 9
T fee S M S, Tem % oifam J S B 8

Numbers/®®AM: A number is arrange ment/
groupof digits
Toh, WA, ShT 1 ST/ ©

number is one/¥&A T &
749<
digits are three/3(® @ &
Complex
number

Imaginary Real

number number
Rational Irrational
number number

Fraction/ In{eger
Decimal l

l

Terminating | Non terminating Negative
decimal & non-repeating Integer
decimal

Positive

Integer._ Z€I°

Non terminating
& repeating

decimal whole

Natural number

number

|
A

Prime Unity Composite
number number




Complex numbers/GfHg G&: The number which
are expressed in the form of a + ib is called com-
plex number (where, a and b are real number, iis

an imaginary number its called iota)/d H&aW 5=
a+ib % &9 | =g fRa o €, Wity wead weard §
ST, a #IR b arEfa® G ¥, i Tk wedtth g 7 i
iota ET S &

Real number/ ar&ifa® & The number which can
be represented on number line. /38 W& 54 den

Ya W eeia S g 2

(_OO ’ _5 ’ 7)_57 o0, etC)

Imaginary number/ #1e9f7% T&T: The number which
can not be represented on number line/® HE&

o gem Ya W yefyid =& o S wehar @

(V=25 ,+-1=1, /3i)
Rational numbers/ 9R%T T&TT-- The numbers which

p
can be represented in g format (where, p and q

are integers and q = 0)

A womd fo - % w9 T o

(STel, p 3R q Ui® § 3R q = 0)
—1.5,1,0.6,@,%,0.@

Irrational numbers/ STaRET gEE: The number which

p . .
can not be represented in E forma. /3 =TT 52

gﬁwﬁwaﬁmmm—\/ﬁ,ﬁ,n,eﬂ,
/4333

Fraction: A fraction is numerical value that is a

part of whole. /f¥et: fi1=1 T Gemers M 2 St qof o1 w

719

E’E’H]

Decimals:/39Hed: The numbers which have a

whole number and the fractional part separated

by a decimal point, is called decimal numbers. /3

ged fod T g g wdt € ok s e uw

9T g R 3TenT T STl 8, <9Herd GeATd etk 2 |
23.4

o |\

fractional part
decimal point

fra 31|

Integers:/JUTish: It is a set of numbers compris-
ing zero, positive and negative numbers /9% H&AA

w1 T 99 ¢ T 3, oesh SR FueT et it
g

(_8’ _77 07 77 8’ OO)

Positive integers/ & T TJTTE: The positive in-
tegers are 1,2,3.... sometimes called the count-
ing numbers or natural numbers (any numbers
greater than O is called positive integers)

(1,2,3,4,9,512,...... 00 )

T QU 12 3.... B 2 T sefi-spaffiedt =61 g o0
WihTaer WEA wel Sl @ (0 9 gl P HHE s
qolleh el )

Negative integers /U0 13[\'JTFE"»: A negative in-
teger is an integer to“the left side of zero on the
number line. It is I€8s,than zero. /T& HUMHF Ui,
e @ W I &, 9% iR UF qUiE ol

-4 -3-2-1 091 2 3 4

Zero [313:- It is neither positive nor negative /38
T TRERES T € SR T & FHonHs

Whole number/ 0 G&IT:- set of positive integers
and zero is called whole number

0, 1,2, 3..... 00 )/ ¥ Ul 3R A F =T H
ol wE wed §

Natural number(9/Ffi® T&R):- Set of positive in-
tegers is called natural no. /¥ =% T'TT‘%'JI % g
1 Wiehfaeh W& FEd 2

Even number/Tq G&:- The numbers which can
be completely divided by 2, is called even number

o et 1 2 @ oiden fawfed foman s g 8, 3% 99
Tem #Ed € (-8, -2, 0, 6, 8, 4) etc.

Odd number/ fasq g&I1: The numbers which can
not be divided by 2 is called odd number /98 H&T1
St 2 @ fawtsE 7 8 @ foom e wEen ® (-13, -
9, 3, 15) etc.

Prime numbers/ 399 &G The numbers which
have only two different factors. (one factor is 'l
and the other factor is the number itself) /3 g
e ot 31 3Te-37e UAES B B (T oEEE 1]
2 3R QU UFETE WE @& ©) (2, 3, 5, 7)

1= It is neither prime number nor composite
number /7€ 7 T AYET & B AR 7 & WA qEA
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Composite number/ =9 §&Il:-(the numbers which
have more than two different factors) / (3 H@Tﬁ
o & @ arfumen fafv= omGe ®) (4, 6, 9, 15)

Twin prime number/ g1 3199 &41: Two consecu-
tive prime numbers whose difference is 2./(3, 5)
(11, 13), (5, 7) X IR 9T T FSRT 3R 2 T
Co-prime/ relative prime number/ T&-3T421/ATI& 3797
T&IT:- Two natural number whose HCF is 1

(16,9) (6,7) (11, 13)

How to know a number is prime or not.

#Y T w FF FE wEm s @ a1 |

Ex.119

119" ST qui & 121 = 11 F1 &, 11 | B 9 A9
& d 9N F& 119 H check Fa|

(2,3,5,7)
719 — 729 — 27

J

(2,3,5,7,11,13,17,19,23)
Note:- Except (2 & 3), All prime numbers are al-
ways in the form of 6x £ 1
(But, it is not necessary that a number is in the
form of 6x+ 1 will always be a prime number). /(2
AR 3) * Bigw, T FAT A €I 6x + 1 & ®Y
H it @
Ex:7 s6x+1

putx=1

6x1+1— 7
The First & only even prime number is 2./9gel
3R THAS TH F9NT G 2 T
101 is the first three digit¢prime number
Upto 100 — only "eight pairs" of twin prime num-
ber/100 T a1 319 G@AA & hod ‘278 AL’ B
2

Upto 100 — prime'number is 25/100 % hT 9T
&A1 25

1-50dskh, — A5

51 - 1004, 10

N

. . . 1
Terminating decimal: 2 (0.5) [5nor5n or(2 x5)*

Non-terminating & repeating decimal:

— _+.3333.....+ 3

Non-terminating & non repeating decimal

J2 — 1.414/T-gHifa iR TR-<ewe emer
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Note:/e: All repeating decimals are rational num-
ber but all rational numbers are not repeating deci-

mal/asft a1t <ermerd, aReE e § afea g o
All non-recurring decimal are irrational number

and also all irrational number are non-recurring
decimals

gt Al SIHed, STIREd @ § SR WY § |

U mis a non repeating & non-terminating irra-

tional number/ r T 3R -G TqRHT FE &

U Every integer is a rational@tnumber. / &% CUIED
T T e B

U Every rational number is a real number. /&%
AT gE T grdios Qe et 7

e The sum of two irrational numbers may be

rational oritrational number. /3 T9RHT FEm
w1 A IREF A1 Sufda g € wehd 2

o If x is positive even interger and y is odd nega-
tive integer then x’ is a rational number. /3fg
X, ¥ TH Ui & iR y faom someas qoiie @ ot
xv T IRET g

¢ Ifxandy are natural numbers, then =/p is
an irrational number./dfg x CiIEs \ERIEILED
et ¥, @ gy U ST wen B
(Unless n is the m™ power of an integer.)/(S®

T n TR qUisk 1 m™ = 7 3N)

e If x is a rational number then ./x may ei-
ther be a natural number or an irrational
number. /3f% x TF IHI G T [ A A TH
Wik H&A A1 U STIRHT @ B Hehdl B

e  The product of a rational number and an ir-
rational number may either be a rational
number or irrational number. /T& IRHT FE&A
3R T TURHT TEA 1 [OFE I @ Tk I GEA
T U HE&AT B T T

Perfect number/Jul H&T:-

The sum of all the factors of a number is twice
the number itself, or the sum of the reciprocals of
the factors of these numbers is always 2. /58 e
% [ UAEUE! FT AN, WA ¥ AT &, A1 T qesti &
TUFEUE] % kAl 1 ANTES THI 2 T T

ex:- 6, 28, 496, 8128




Digital Sum:-
It is just a position of remainder when it is di-

vided by 9. /7€ Tael YUl 1 Terfa € 51 39 9 @ farefom
e S 2

9 x any no. = digital sum (9)
9x37=333 — (9)
7683215
9
Note:-

Cut all digits whose sum is 9. /37 Asft 3fshi I F1E &
SRt = 9 )

Digital sum of a perfect square numberis 0/9, 1,4, 7
e ot ot gE o el 4 009, 1, 4,7

To calculate digital sum in fraction number, then

R=(5)

always make digital sum 1 in Denominator /319
e ¥ fefsea am &t o w3 & faw, gaen feaifme
fefSea =M 1 s9d

Denominator 4 7 5 2 8

Then multiply by 7T 4 2 5 8
Note: We can't use digital sum in this type of for-

mat. /Ne: T TFR & Wed § &9 fefTea i &1 swm
. . N

T # g 2 3.6,

Divisibility rule (fasm=ar & f727) :

1 — It can divide all numbers but it cannot be di-

vided by any number (except 1). /38 T8l &1 M

T Hehel @ but T (1 I BIgH) HIE AW &l H el

2! 2, Last 1 digit if divides by 2sthen the number

also divisible by 2 /3ffm 1 3 =fE QR il 2w & & den

o 2 9 foe 2R &

22 — 4, Last 2 digits ifdivides by 4/ 3ifaq 2 3% =g

4 9 fawifer e @

2® _s 8, Last 3 digits if'divides by 8/3ifqq 3 & afg

8 ¥ fawifsa =

2¢ _y 16, Last¥digits if divides by 16/ 4 i

I 16 Yefererisid s 2

25 _,'32(Tast 5 digits if divides by 32/ 5 3%

afg 32 @ fafema g @

26 _s 64, Last 6 digits if divides by 64 /3fd™ 6 3%

af% 64 @ faefema g @

27 — 128, Last 7 digits if divides by 128 /31ftq 7 3i®

7% 128 ¥ fawfer e €

2" — Last n digit if divides by 27/ &ifdd n 37 afg 2»

g fafer e @

Divisibility of 3./3 @1 fasr=ran

If sum of all digits if divisible by 3, then number will
also be divisible by 3 /3% @it 37l 1 AF1 3 T fawa g1 @
e ot 3 9 fawea Srft

Divisibility of 9:/9 @1 fasrm=ari

If sum of all digits is divisible by 9, number will
also be divisible by 9 /4% @t 37 =1 = 9 ¥ T &,
e o 9 ¥ fawea g

5! — 5, Last digit is O or 5 of a number then the
number is divisible by 5/5' — 5, 3fz el wean =1 s
SF 0 A 5T A5 W fawfsa g

52 — 25, Last 2 digits if divides by 25/ 3iftH 2 31
7% 25 @ fawfsa ww@ &

53 s 125, Last 3 digits ifdivides by 125/ 3ifdq 3 3
Ifg 3 @ fawfoa & &

5% — 625, Last 4 digits)if divides by 625/ 31{dH 4 37
T 625 | Tawfomet &

55 — 3125, Last 5.digits if divides by 3125/ i 5
37 A 3125 | s ww €

5" —ydLast n digit if divides by 5»/3ifdq n 3 4fg 5»
T fafig s §

6— To be divisible by 6, it must be divisible by both
3 and2./6 4w & fou 3 we 2 SAi ¥ 9 e S R
7>+ On dividing directly or multiplying last digit

by 2 and subtracted by remaining digit/7 — di-
rect 9T A1 RGN 37k i 2 | TN FTh U9 3hT 9 =T

2l

Ex:-343 (37f&d 3i%) 3 — 3x2=6 — 346 — 28+7

A number divisible by both 10 — (5 and 2) must be
divisible by 10./10 — (5 U5 2) 391 § fa9ysg 5@ 10 9
st fasfera gl

11 — If the difference of the sum of the alternate
digits of a number is divisible by 11, then the num-
ber is divisible by 11./11 — 3fs fFd ¥en & wH®
3fohi o A 1 SR 11 ¥ 964 € f 98 T&A1 11 ¥ 9% &
3180l - 5\3/9—) 14 -3—>11

By making pairs of 13 numbers (---/---) three
each, if their ratio is divisible by 13, then that
number will also be divisible by 13./13 — ¥&T &
(---/ ---) T~ & S RT3 difference 3R 13 ¥
AN B @ 9% W& | 13§ 9F BAh

Special numbers:

101 — All numbers written in the form of abab
will be divisible by 101 and numbers other than
this format are also divisible by 101./101 — abab

% w9 § foet 9t 9@ 101 9 9 e SR 3@ ueT ®
srerren ot S 101 9 9 et B
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Combined divisibility rule:- 1001 — All numbers
written in the form of abcabc will be divisible by
1001 and numbers other than this format are also

divisible by 1001./1001 — abcabc ¥4 &I 9 HE&AT
1001 (7x11x13) ¥ AN B T 1001 ¥ AF TH At
HE&ATT abcabe 9% a7amen ot 31K frelt wreq & & gt 21
145145 -5 145000+145+ —» 145(1000+1)
— 145x1001

10101 — All the numbers of ababab format will be
divisible by 10101./10101 — ababab &Y &t 94 Hem
10101 § 9FTEFT

Dividing format/remainder theorem

Example: Divident/ 94

1 1)78(7\ Quotient
Divisor _7—7 ( )
(GIEED) l\XRemainder

(SITHeT)

Note:- Divisor > Remainder
Divident = divisor x quotient + Remainder
Negative Remainder:
11)_7L2233(8
-10
3R remainder (-) 3T @ W (+) S &, (¥SF Wl
remainder ¥ g4 W)
- 10+ 11 — 1 (actual remainder)

[27—1—29 -3-1 —4+1
— —

— 1

5 5 5

Rules of remainder:-

27429 27 29 244
— — 4 — —

5 5 5 5
8
27 %29 ,2x4 243
) 5 S
A+B+C+D A +B.+C,+D,
It means, ————— —+ R= ——m—
M m
AxBxCxD WRL AL xByxC,xD,
m

Important divisiblity concepts:-

>
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If each of'two numbers is divided by the same di-
visor, then the remainders are R, and R, respec-
tively. And if the sum of those two numbers is
divided by the same divisor, the remainder is R,,
then/af § Gemsti § ¥ Y &l TUM ANH 9 90 fFma
S € T AOES FAN: R, T R, A B R A 37 I+
st % ANThel 1 SU 9w ¥ 9 fEan S @ A g

R, &9 €, T

Rl + RZ = R3
or

R +R,>R,

R, + R,- R, = Divisor

Successive division theorem:- If a number is di-
vided by m and n respectively, the remainder re-
mains r, and r, respectively. In such a situation
that number can be known. /%aTTd faarem y94: afs
et wem 1 FHA: m 9 n W G FRA S § @ 9
RN ¢, T 1, T 2| S feufa ® 59 _gen w1 9w feen
EUETIE

Ex:- If a number is divided by 44and 5 respec-
tively, the remainder is 3.andf(l respectively, then
find the least number./8FR fFEPTE F1 FO: 4 TS
59 9T fRAT ST 9 Y9h HAY: 3 T | Sl @ q <A
e 9@ A

TEA WIS | FRREE|TE WA

THU N |9 [SH0 IOEdA

X

|

Sifen WTEd, (FAdE 99 |
w0 HTAT STEAEF ST

4] 743
51 1. N\
0

(let O for minimum no.)
S5x0+1=(1)
4x1+3=(7)

7 is the minimum number

3] 19]1
4] 6 |2
1
let(1)
4x1+2=6
6x3+1=19
That is, there can be many such numbers. /=T

TH g 9wt g g 2

Consecutive remainder (AR ITHA) :-

15) 8001 (533
75

NS
U1l O
o\|ui—=

TR 9% 5, 5 and 6




Cancellation Remainder theorem:- For
simplication of the expression of the fraction, you
should try to cancel out parts of the numerator
and denominator as much as you can, then final
remainder to be multiplied by the canceled num-

ber to get the actual remainder. /3131 &1 1fyeafa =t
T S & o, vkl Si9 SR oStk & feed i fe
B WS 3N T FHE H YA w16, fF artas o
I & % forg sifom 91 o1 | 9e& | O fha S =nfeu)
NM 21

DM_ 6 (N.M = Numerator, D.M. = denominator)
Remainder = 3

21 7

If we write E-)g:l

Actual remainder 1x3

4
3

(Remainder)

Fracti 2t 7 1
raction 6_2:

It means 3TR divident a1 divisor ¥ fdl ¥ ¥ divide
I multiple F # @ remainder # o automatically
divide o1 multiply & S 2

Chinese Remainder theorem:-Chinese remainder
theorem states that if one knows the remainders of
the Euclidean division of an integer n by sevéral i~
tegers, then one can determine uniquely the re-
mainder of the division of n by the product of these
integers, under the condition that the divisors are

pairwise coprime. /=l Shel WHEE el T € TR Al
T qUlish n & Fferrea TS Figeresi 1 %S quis ¥
ST 2, A T QUi & ScuIs GR v TS & 9 =i fafire
w9 ¥ Feifa foran ST oo 2,80 WM & ded o fawee
WEER T 1A B

Type:- I — R, %"R

N . .
Remainder is
same in all

cases

X—>R
b

X—>R
C

axbxe

<
X >R
=R, a
X->R,
b
XR,
c
Common Remainder = R

R=(@a-R)=(b-R,)=(c-R)

Type:- II
axbxc

Sol.

Type:-III
N =R N-R,
a

N
R

D 1
N—>R, (same as,)
axbxc )
N—>R,
c

R=ax+R =by+R,=cz+R,
[where as, (a—R,)=(b-R)) = (c-R))]
Cyclicity Remainder theorem:-It concept utilizes

the fact that remainders repeat fhemselves after
a certain interval when divded by a number. /a8

STIUNOT 39 T4 1 STAN FL ¢ Joh. 9% TF =
I % W% T Gem 4 FHHife 80 R G i e

& Rr-3 S
57 - 5° -

3 roo 3 sl
5’ - 5’ -

5

5 R

Note:s, Mostly after the remainder 1, there is a
repetition of the cyclicity./ ¥Iv®a 1 & 9]
SR T I 1 R gl 2

p
g Where as, p and q are co-prime and q is prime.

P _. .
Eam,psﬁiqw—a:m%e’ﬁiqamél

Algebric Remainder Theorem:-

Example:- Find the remainder when P(x): 3x°—x* + x> —
4x2 + 2 is divided by Q) : (x— 1)

TS T BT Sd P(x): 3x5 — x* + x3 - 4x2 + 2 &l Q(x)
: (x— 1) @ fawfsm fan s

For finding remainder in algebric expression put x
-1=0,x=1

Put x = 1 in p(x) and that value which we will get
is the remainder of the algebric expression.

p(x) = 3(1)° = (1)* + (1)° - 4(1)* + 2

p(x) =1

Hence, 1 is the remainder of the given expression.

q-1

Fermat's theorems: = Remainder always 1 only

If, q is a prime number, p and q are co-prime num-

p*
q
AT HE&AT T, p 3R q Te-319g T &

bers/wHS T THA: 9 FHLM Fad 1 T AR, q T

RAKESH YADAV READERS PUBLICATIONS PVT. LTD




> Wilson's theorem: /foega &t 7Ha:

(1) If p is a prime number then, /3% p TFH AT
TEm ® @

(p-1)!

b always remainder — 1 or p-1

mn+n

(2) [ ] —s Remainder (n?) (p @€ even & AT
odd 7

mn—-n

(3) [ - ] If p is odd, then remainder [-(n)?]/Af%

p famm 2, f swwet [~(n)?]
If p is even then remainder —s + (n)°/3fX p ¥\ g
IMFEA —s + (n)°

Totient:- The number of positive integers not
greater than a specified integers that are rela-

tively prime to it. /=HTcHe quiishi i He fafde quien
T aifuss &1 Tl ® S gEe foru smemsd v@ R

1 1 1
; 1-——||1-=||1-=
totient — n[ a] [ b] [ c]

Example:- find totient of 2.

1
totient = 2 1—5

1
2 5= 1
(¢)totient of 15— 5'x3!(5 & 3 are in prime num-
ber)

1 1
1-=||1-=
15[ 5] [ 3] — 16
d— aP bl c"(a,b,c are factors of d and they are prime
no.)

d— arbic (a,b,c s d HITFGEE T IR o 9T T 1)

1 1 1
then totient '=d [1 N —] [1 - —] [1 — —]
a b c

p

a
cyclicity q° 1(remainder)

p — cyclicity (related with d)

where as a & d are co-prime number. d is prime
number /<&l a 3R d TB-319RT S 21 d YT 9@ ©
Factors /TUM@UsS:-The number by which a main
number is divided completely, then that number
is called a factor of the prime number./f&&t T
e & Ul &9 § 5 e gm 9w R fEen S, ar S|
TEA 1 & &A1 1 [OAEUE FHEl Sl 2
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Ex:100 can be divided exactly by 5 means 5 will be
a factor of 100./100 = 5 & 0 &9 & AN fora S wehall
2 TH1 "aeE 5, 100 1 UHEUE B
Total number of factors /e UTEUS:
100 — (break in prime number)/100 (3194
et | dre)
SX5%x2x2
4
52x22
Total factors (2+1)(2+1) - 9
p**x q° [where as p & q are primé numbers then
total factors —s (a+1)(b+1)]/p*x.qx STl p R q ST
T ® 99 el wRE (a+ 1)+ 1)]
Total odd factors of 100 > 52x22
(2+1) — 3 FHa fawa &R
p**x q° — [wherép is 0dd number & q is even num-
ber then total edd factors are (a +1)]/p*x q° Eidl P
foom Em ® fRyq @9 Hem ® df wel foun wReE €
— (a4d)
Total even factors/&d AW &heh:- 160 — 25x5!
(S) (1+1)— 12
pi* @° [where as p is even number and q is odd
number then total even factors are (a)(b+1)]/ Er P
TH G ? 3R q T G € sl 9 i & (a)(b+1)
Sum of factors /el T AM:- 100 — 22x52
(20.,_ 21+ 22) (50+ 51+ 52)
(1+2+4) (1+5+25) =217

pP** q° (p & q are prime numbers) then sum of
factors (p°+...... PY(Q°+....... q°)

Sum of odd factors /¥ FRH &1 AM:- 100 — 52x22
then sum of odd factors (5°+5'+5%) — 31

p*x q° (p is only odd number then sum of factors-

Sum of even factors: 100 — 52 x 22/¥H TUHEUE
1AM 100 — 57 x 22

(21+22) (59+51+5?)

p*x g°(If p is even q is odd number then — p*x g°
Sum of reciprocal of all factors of /& | &R &
FRT T I 900 —; 22x32x52

(2°+21+22) (3°+3'+3?) (5°+5'+5") — 2821

sum of reciprocal of all factors/dst ®RHI & A
At

Sum of factors N 2821
number 900

Formula — ans.




Product of factors (Tﬁ'@@f T UHEFA )

total factors

Formula = (number) 2

Ex:15— 1,3,5,15 formula 1x3x5x15

~_—

225
Perfect square factors:-/JUl & UMEUE
How many such factors are there in 25 x 36 x 52
which is a perfect square?/25x 36 x 52 H w¥ faa

@ § St qof ot #72

In this case, always divide the power of the number by
2. Or make the number a perfect square (and remove
the remaining number.) /Ut e & g0 Sen # T H2 ¥
T T | A HSA R o o o (W T Wl i 8 <)

25 X 36 X 52

21 X (22)2 X (32)3 X (52)1

(2+1)(3+1) (1+1)=24

Perfect cube factors:-/Jui ¥ TUEUS

How many factors are there in 211 x 39 x 57 which
is a perfect cube?

In such a situation, always divide the power of
the number by 3. Or make the number a perfect
cube (and remove the remaining number.)

211 x 39x 57 ® U@ o ort@ve ®, S qoi s 22

T fearfa o woen S &t ud § 3 9 96 R 3| A T
ol o9 9 & (U T WA H g 2)

22x (232 x (3% x (532 x 52 (3+ 1) (3+1) (2+1) - 48.
Special cases of factors:-

How many factors are there in€9600 which are
multiples of 120

9600 W TH T TUFETS 248 120 & U @

120 — 23x 3! x 5!

9600 — 27 x 3! x 52 5 2% x@! x 5! x (2*x 51)

— (4+1) (1+1) —(10)

Common factors:-

x*+ y* is divisible,by x + y only when a is odd num-
ber x*—qy?is'divisible by x — y only when a is odd
number X2~ y?*is divisibly by both (x-y) and (x +y)
only when a is even number

x* + y? is neither divided by x + y nor x—y when a
is even.

X+ y* B x + y 9 99T © 99 a faud gen
x'—y* FOd x - y 4 faq= & 5 a foom wem ®
x*-y* SM (x—y) ¥R (x +y) 3F W a9 B ot 54 a
TH wen ©

X+ Tx+y AT TE x—y W, 56 a G0 HEA

Total number of zeroes at the end of any num-
ber /ot W& & 3fd | M ATl YT i H{A WEAT:-
Unit digit (0) depends on 10 and 10 is written as
(5%2) i.e. the number of combined pairs of (5 and
2) will be the same number of zeros.

T 31 (0), 10 W FHR N 2 3R 10 1 (5x2) forat € =nf4
N (5 T 2) % WY SIS T, I & YRIeh okt W i
example: © X O X 2x2x2

!

2 pairs 3 pairs

Combined pairs

2
factorial § number of zetores: 0 3T © 10 T, 10
T ® 5x2 T 9
Ex: 60! % 37 # total T+ zero B
60
60!ﬁ56ﬁ§rﬂﬁl§ﬂ€fﬁlﬁ¥|@1=?=12
3
14
: , , 60
60! o 2@W@ﬁﬂ@1=7=30
30 s
2
5 5
2
73
2
=1
o6

10 31 &) 5= 5o 5 x 2 ST

SR FE&AT H 2, 56 SN AR 91 5, 14 T AT 7| 37
5x 2,14 9R WM (5 x 2 % TN H Sl &N FH TR Tt
21 3T & AR 0 1 fmfor gRm)

Series in AP, G.P and H.P format/AP, G.P AR
H.P UI&U ® sf@e:-

A.P (Arithmetic progeression/@Hiat Siuit/ CRER
9ot/ feRTIoTE Siufh)

A continuous sequence in which the numbers are

continuously and in a definite increasing or decreas-
ing order and the common difference of any two con-

secutive numbers remains the same./T%h AR hH
o g oar v ffvea 9 9 sed 1 {5 Ted v d g1 ua
ol TR = st 1 |l S THH & Bl
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a, a+d, a+2d, a+3d......n" term
atd —a =d (always)

AP # n 73 w1 A =g[2a+ (n - 1)d]

or
n
D) [first term +last term]
S’ n— FA T F GE&A
a — 98dll 9%
d — 9@ FX
AP ¥ & TR FI TA1 T AT WA
el 98 - 98ell Ug v 1
= ESIE LY

AP ¥ et forie w8 n &1 w0 @ 1 TR
=nterm=a + (n-1)d
(a= 98 T8 d= 9H IJW)
Ex:- 37X 12th term et € @&
12=a+(12-1)d
How to let AP values: AP in odd term
{

a—d,a,a+d

AP in even term: a-3d, a—d, a+d, a+3d

Formula of two numbers a and b which¥are given
in AP format

3 st a 3R a H GF S AP €9 G,fm mn ®

a+b
A.M./Average = 5

A.M. of three numbers a,b .amnd c

(apithmetic mean)

a+b+c
3

Geometric(progression/ TTﬁ?ﬂ‘ AT -

A seriestin which the ratio of any two consecu-
tive numbers-is always fixed is called a geometric
series, and their ratio is called a common ratio.

g guit fed f=t +ff § @R Semst &1 ST gHen
e Tean &, T&lt Sioft w1 TR Sioft et s €, 3R S

AM. =

U 1 WA el S
Ex 4&,ar, ar’, ar’, ar’

NG N

a:ar ar’ : ar’

How to let G.P values: /TTﬁ?R‘ AU & " S Bl
=

G.P. in odd terms

a a
r’’r

2
, a, ar, ar
G.P in even terms

a a .
5 7 anar

Sum of nth term is GP format/‘luﬁ?ﬂ‘ Uit ¥ nd
TSl T AT

1
a(r" -1
— ;7 |=atartar?t....ar®(r > 1)
r—1
Or
a(l - r”)
—1 " = a*art+ar?+....ar"(r < 1)

a — Uedl Ug

r — EEa
n —Sptotal no. of terms /%A T &I T&
— Sum of upto infinite terms in GP format

a

1-r
GP ¥ f&H nt 9 T8I 9a1 &M &1 qlhl— ar™!

Ex:- 11th — ar!!!

(where as r < 1)

Geometric mean of two numbers (a and b) = /gp
3 el (a 3R b) = 2gp 1 AT e =

GM of three numbers (a, b & ¢) = Ygbe

GM 1 "e&msti (a, b& c) = Yabe

H.P.(Harmonic progression)/g{™h SUTT:-If the re-

ciprocal of a series is in A.P format then it is called
HP

I ferel s@en 1 =Joh A.P SAR 9ot ged ® ® df 39
THS SN HET Sl ©

Ex: [—,—,—7—] — reciprocal (2,3,4,5)

—s Harmonic mean of two numbers a & b /3 G&nsi

2ab
a+b

a 3R b 1 UEF e =

RAKESH YADAV READERS PUBLICATIONS PVT. LTD




— Harmonic mean of a , a,, a,,....... a_is given by,

— .=
a, a, a, a

1 1 1 1]

1.1
H N
Relation among (AM, GM. and H.M) of two num-

bersaandb
T HEmSl a 3R b F (AM, GM. SR H.M) & = e

n

AM = GM = HM

Ifa& b are Ifa& b are

different then same then,
AM>GM>HM AM = GM =HM

= (G.M)? = AM x HM

Perfect square based concepts:- If a rational number
is obtained by taking the square root of a natural num-
ber, then it is called a prime number. For any number
to be prime number, the following three conditions

must be satisfied. /fdl TFfaw d@n &1 wga o W AR
e e g B © dl S8 qul ol g wed @) R ot gem
w1 gof ol eF & fore fe = et &1 qof < sTewEe 2

1.

If a perfect square number is divided by 9, then
only one of the digits O, 1, 4, 7 must come out of
the number.

3R et qof i G 1 9 | Wi f&a S @ 9 remain-
der 0147 @ @ & fordll Tk 1 o WA 2

The last two digits of all perfect square numbers
are the same as the last two digits of the (square
from 1 to 24. (But it is not necessary that if the
last 2 digits of a number are the same as thoese in

1 - 24, then that number will be a perfect square.)

et 9Ol & T & SiH ] SiR 1§ TRt 24 @ % o & S|
T SRl % THE & e 2 (SR 78 el Tt © R orR R
T o 3ifqm 2 ok o 7 S 1 4244 H STfEd HER €, Ao
e gt o 2R

All perfect square, numbers cannot have a digit
other than 0, 1,4} 5, 6,79 as the last digit. /Wﬂ Tﬁ
T HE % HH S ®IH 0,1 4569 F A T
T&T B FeRdl

A perfect square number has always ends only
"pair ofizeroes" /T Ui a7 HeEA THEN HAd YA FH
St W FHw e @

Last two digits of a perfect square even number
must be divided by 4. /T& qoi a7 H&A1 FHN FHad I
I W€ W gH e @

If a perfect square number ends with 5, then its

tenth place digit must be 2./3f% T& o o Hen =
3d H 5 M T, A ST @A T HT 3k 2 T AR

>

Every perfect square decimal number always has
even number of digits after decimal. /5% o1 &
TS HEA | SYHerd % W% gH §H e el B
Square and square root:-

(ab)? — az b?
2xaxb

(axy)? = (ab)? (where as xy = b)

(ab)? = az b?
2xaxb

The square root of any number igfequal to a num-
ber which when squared gives, the original num-

ber. /frgt o wEm %1 Tiqa S@,T@ME® SO e ¢ 59
1t W g W W g el

Let us say m is a positivelinteger, such that/dH

& T m TR aRE 9O R L (m) (m) = ((m?) =

m

How to find squareroot of any number/f&et o G
& I e Fehret:-

>

Take the largest number as the divisor whose square
is lessyathan or equal to the number on the extreme
left, of the number. The digit on the extreme left is
the dividend. Divide and write the quotient. Here the
quotient is 2 and the remainder is O.

Tk % &Y H Tl St Hel of et ol semn & e 9
3R FT G W FH 1 3HF TR 8| T 9 SR F7 3
AN B W Hh WNES fAfEul Je wnee 2 @ 8
TTEA 0 Bl

2

2| 484
—4

0

Next, we then bring down the number, which is
under the bar, to the right side of the remainder.
Here, in this case, we bring down 84. Now, 84 is
our new dividend.

% 91, B0 S9 & F ™ @M §, S 9K & A9 7, 9w
% <€ SR T8l T "HA 9, B9 84 I A o B 379, 84
TN A1 A R
2

2484
— 4

0 84

Now double the value of the quotient and enter it
with a blank space on the right side./3d 9% &
A o ST R W e 3 Rew oM & el 38 e
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2 No. | Square No. Square | No. | Square
2 1484 1 1 11 121 21 441
=4 2 4 12 194 | 22 | as4
4-| 084 3 9 13 160 | 23 [ 529
» Next, we have to select the largest digit for the 4 16 14 196 24 576
unit place of the divisor (4_) such that the new num- > 25 15 225 25 625
ber, when multiplied by the new digit at the unit’s 6 36 16 256 26 676
place, is equal to or less than the dividend (84). U 49 17 289 27 729
In this case, 42 x 2 = 84. So the new digit is 2./ 8 64 18 324 28 784
HF G, T I (4_) B IHE ©F B A7 T9Y 9L 3F 9 81 19 361 29 841
1 T HIAT B, Ak T8 TS, T THTE o LIH W U 3F 10 100 20 400 30 200
’ ’ No. Cube No. Cube No. Cube
TN F AW, IF (84) F TR A1 IHY FHH T
T =1 = &4) ’ = 1 1 11 1331 0] 21 | 9261
22 3 27 13 21977 23 | 12167
21484 4 64 14 2744 24 13824
. 5 125 15 3375 25 15625
42( 084 6 216 16 4006 | 26 | 17576
—— 7 | 343 1% | 4913 | 27 | 19683
8 512 18 5832 28 21952
> Th i i h lef
e 1."efn'a1nder is 0, and we have no number left ) 759 19 6850 29 54339
for lelSlOl’l, therefore, J484 = 22 10 1000 20 8000 30 27000
ITHEA 0 7, 3R AR U fouH # fow w1 wen 78t w=  Factorial/#UTd:- The product of consecutive num-
2, afau Ja8a =22 bers froml to d is called a factor./1 ¥ TR n T I AR
Fegel + [UEe S HHTE FEd @l
. How to find the cube of any two digit number /&t
R 3 . 1x2x3x4x,...... n=n!=n(n-1)!
T I S e - 1x2x3%4x5 =5 5
Cube o = 1
l Find maximum power of a prime no. in facorial/
A T &1 Sifushan wifsd 9 hifs) g o
Type-l  Type-1II  Type-III Type- IV Ex: 51 = 1x2x3x4x5
(1a)? (al)® (aa)? (tiniversal)®/ (ab)® 23x31x5!
Type-IL (1a)® — 1 (a_a®y a® 2® = 3 times,
+ 2a42a> or direct 5! — 2] <—(leave)
a* a®* a 1
a2 2 . 2+1=3
Type-1I: (al)> — + 2a* 2a 10! ® 22 foaHt aIR S|
8]10
Type-IIL: (@a)* - a®* a® a®* a® (2°—8) 1—1
+ 2@ 2a° > If e o€l 8 3R calculation % § SR ¥HT o, qd
Type-IV: (Universal) forII?ula apply #1
@b)° — 42 a2b ab® b n! ¥ man power of prime number p
2a2b 2ab? n n n
o 2am <a [E]+[?]+[F]+ ..... 79 T foray €59 % NM. DM, ¥
o How to find cube of any three digit number: Hedl R
(axy) = (ab)3 (Where as, Xy = b) N.M = Numerater
(ab)®*=a®* 3a%b 3ab?* b® D.M.=Denomenator
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» If numbers is not prime 9 5! 4 6 ®I max. power Hexa Decimal CNS =0, 1,2,3,4,5,6,7,8,9,
ERIGIL 10, 11,12,13,14, 15— (),

first step break 6 in prime no. ! ! ! ! !
A B C D E F

«—

3 2 Example: Convert (131),, to (x),?
21 131
3|5 215 2] 65— 1
1 e 2[32—>1
\/ 2|1 16—
2[8
Take least value that is one, so 6 ®! max power is 1 214
Note: n! H generally 8% no. &I power A&l Tl oS 2 %
no. i power %H Bl R
(10000011),
Importantresults: » Barbased concepts:
N Formulae:
1. If — — remainder is R
D - p
Op =4
2N o P
then, o — remainder is 2R -
3N 0-Pd = 99
then, — — 3R
D P L i
N2 PAL 900
then, — — R?
D Vv - par—-p
N° PAE ™ 990
then, — — R®
D 050 =R
.pqr =
2N+1 P9r =999
then, === —2R+1 Example:-
129)x( 86 )4x( L. -88i8 ------- 00 2. .7897897809......0
3. L
> = z 3
x=129Q+27 (Quotient) ! -7T9
4x=4(129Q+27
x=4(129Q+27) - 789
4x129Q , 27x4 999
86 Sf 3. 890 4. 0.573
22 -
Poom EEH
» Series based cencépts: 990 990
5 — 2
10(10,1_1)_9’1 2.75+3.78
9 + 99 + 99944, ... n terms = 2+3
? !
9 (1+11+11 n 10(10" -1)-9n >
+11+D11+ =
(1+11+T11+....... n™ terms) 9 75 , 78
99 99
10(10" -1)-9n
1+11+111+ ... n™ term = ( ) NS
81 153
» Computer Number system (CNS): 9
i 4
Decimal CNS = 0,1,2,3,4,5 ........... etc=(),, 5+1+5_
Binary CNS = 0,1 = (), 99
OctalCNS = 0, 1,2, 3,4, 5,......... etc= (), 6.54
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27x1.2x5.5262x0.6

11 4736] 6
*9

27 x5 9000

x[5+

104192

=110+W=110+ 11.576=121.576

Important Points:- (divisibility with special cases)
abc=100a+ 10b+c
bca=100b + 10c + a
cab=100c + 10a +b

v b

o)

add all equation,
abc+bca+cab=111a+ 111b+ 111c
=111(atb+c) = 3x37(at+b+c)

9000

47
=02 [5 + 36

Number Divisor Quotient
abc + bca + cab 111 atb+c
atb+c 111
37 3(atb+c)
3 37 (at+b+c)
3(atb+c) 37
37(atb+c) 3

Without performing actual addition and division
find the quotient when 237 + 372 +723 is divided
by /aTEdfes Sitg $iX w9 fFw famn wrhet 96w @ 287
+ 372 +723 ®i fawfsa foFan s @

Quotient
(1) 111 — 2+3+7=12
(ii) 2+3+7 - 101
(iii) 37 — 3(2 +3,+7) =36
(iv) 3 — 37(2#3+7) = 37x12=444
v) 36 — 3(atb+c)— 37
(vi) 444 — 37(atb+c) — 3

abc and cba when a>e-then abc > cba

abc —cba = (200a +10b + c) — (100c +10b +a)
=992 -99c =99 (a-c)=3%*x 11(a-¢)

wheneé>a=99 (c-a)=3%>x 11 (c—-a)

Divisor Quotient
(1) 99 a—c
(2) a—c 99
(3) 3 33(a—c)
“4) 33(a—c) 3
(5) 3(a—c) 33
6) 33 3(a—c)
(7) 9 11(a—c)
) 11(a -¢) 9

Some Important Points:-

>

Find all possible no. of 2 digit.
0,1,2,3,4,5,6,7,8,9

v v

9 10 (Digits)
all possiple no. =9 x 10 =90
All possible no. of 5 digit.

L L L 1 1 :9)(104
v vy vy
9 10 10 10 10

All possible no. of 10 digit}

=9 x10°

v vy v vy VoY
9 10 10 10 @0 10710 10 10 10

All possible no. of n’digit, =9 x 10™!
Find all possible no. which is divisible by 5. of 3 digit

=

vy v
9 10 2

= if Unit digit = 0,5, then no. will be divided by 5.
=9 x 10 x 2.
Find all possible even no. of 50 digit,

v v ¥ VoV

9 10 10 10 5
even no. unit digit 0, 2, 4, 6, 8
=9x 10* x 5

Find all possible odd no. of n digit,
=9x 102 x5
Unit digit of odd no. =1, 3,5,7,9

Miscellaneous concepts

>

>
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AV TR H 2 S B

factor based question: which learn

2x9=18,5%x3 =15
16 > 15

2 5
z, 2

3 9




YV V VYV V

YV V V VY Y

YV VYV

p

o always remainder (4)

10°
6

et ot gof ol e & TUREel %1 gen shen foud €9 H

B

—s N AR AR SE&ATSH 1 o1 g5en N § fawifsa s

Ex:-2x3x4, 3 § fawifsa gmm

1+2+3+4+5+4+3+2+1 — 52

— always remainder (4)

Jx is a rational no. If x is a perfect square.

J/x is a irrational no. if x is a non-perfect square.

3 HEAT o 3R b o9 § 3 aReT qen ity gt
gt 2l

ak +b
k+1

a 3R b % &9 ¥ rational number =

a 3R b & &= ¥ irrational no.

(ab)? - (ab)s - (ab)i -...etc

(Ifa =3, b =09, then (ab)!/? consider & &rT)

zero is neither (positive) nor(negative) but an even
integer.

First natural no. is 1

First whole/q0 no. is O

First even no. is 2 (not consider 0)

Factors BHIN + &

Even and odd (can be both positive and negative.)/
g TS fou (UM U6 FUMEHIR § 8 ghd 7 1)
(-) ® prime no. & TRl

ShHNTA E’@ITQ consecutive 0. which follows same

difference

sum of all factors
total no. of all factors

Average of factors’=

100002 dsPrime or not = ?

1
105+1 = a”+bris divided by 11 & It is not prime no.
Rules of 7:-

2A+3B+C
ABC— ——(——
7
AB-2C 3A+B-2C
7 ’ 7

YV VVVVVYV YV

Y VvV

Maximum sum of two digits can be 18

3 3feh] w1 AT AT 18 B Tl ©
(9+9=18)

If a number is divided by 2 or 5 to get t, then in-
stead of dividing the whole number, try dividing
only the unit's digit. /3R fet He&m &1 2 1 5 | 9m
& R e 2 A g8 S@ 1 9 HE 1 aerd 9w s
T 3F AN Fh 3@

If any digit is repeated 6 times 12 times, 18 times,
(multiple of 6) then resultant nof must be divis-
ible by (3, 7, 11, 13, 37)

Ex:- 555555, 999999999999

2 is the only even primefnumber.

2 I T Y N G B

If the sum of the digits,of any number is subtracted
from the same number, the number obtained will

always be diyided by 9. /fFst «ft T & 27| & AW &1
I HEn ¥ 9 Ue W U WA gHL 9 ¥ &

The sum of a two digit number and the number
formed by reversing the digits will always be less
thanyll./31 37! 1 T T STH] i TASH T TS A1
AMES T 11 § divide B

XYy — 10x+y,yx — 10y +x

1Tx+11y=11(x+y)

T 37T T HEA T 3Th] I TeIHT T HEAT T R FHA
9 ¥ divide grft

xy— 10x+y, yx — 10y + x, 9x-9y

1 should be added in the product of four consecutive
numbers then it always becomes a perfect square.

IR AR F&nsti & OAEA | 1 Sel ST e @ 9%
THe T quf ot =9 S R

Ex:-5 x 6 x 7 x 8 + 1 is a perfect square.
J2 =1.414

J3 =1.732

J5 =2.23

34 > 43

45 > 54

56> 6°

67 > 7°

78 > 87

89 > 98

910> 10°...... etc.
Note: (Exception)
12 < 2!

2% < 32
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POWER, INDICES AND SURDS
HTd, gTdich TG hIUil

>  Let n be a positive integer and a be real number,
then:

Al n T YAIEE QO & a9T A U arEfad 9eT g,
-
AXAXAX.eou.. xXa

(n factors)

a" is called “n™ power of a” or “a raised to the
power n”

a* T q F n oG FE S B A a F A n

where, a is called the base and n is called index
or exponent of the power a”.

ST a1 SMER el Il € @1 n & a® n d O@ w

ik el S

32 = square of 3, 3° = cube of 3 etc.

32 =3 & &, 3,3°=3 W = A<l

Laws of Indices:

1. a™x a"=a™ where a = 0 and (m, n) €I
amxat=a™"Sgla == 0TA (m, n) e I

ar =

E.g.

2. arxaxa ... = gt
m-n .
an ay ifm>n
3. a" =Y o ifn>m
1 ifm=n
4. (a™)r = am™ = (a)™
5 a™ =™ times # (a )

6. (ab)" = a"b*

(&)" _a
b p"’
3. (—a)" _ |:a",when n is even ]

Remark:- These rulesfare alse'true when n is negative
or fraction.

Sd n TF BOEFRE A 189 7, 79 o 72 Fem g 2

9. =gt (&) - G)

b=0

—a", when nfis odd

10. ar/a= al/9*? = (al/9? where p, q are positive integer,

q=0
arl1 = (al/e*?) = (al/9)p STl p, q UFIYURR &
=al/ix al/ax ... p times
>  Ifthe index of a power is until (i.e. 1) then the value of
the power is equal to its base, i.e.
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afc wh =Iq 1 SIS IR (ie. 1) 8, @l 510 F1 °A 59%
YR & TR FAMI

a=a0' =0

® d"=ad"=> m=nwhen a=0, 1

® g"=b" =>a=b

® Surd: If a is rational and n is‘a _pesitive integer

and a'/™ = /g is

® Irrational, then 1/, is.called a “surd of order n” or

“n™ root of a”
For the surd /4 , n is calleédithe surd-index or the order
of the surd and “a” i,calléd the radicand. The symbol

'J is called the Surd sign or radical.

HOM:- A a TH =G wen © e e fem gen %
nd WA % § § Yhe TE F TR, A TRET g@m g/, A al/
n 3@y HHHE n o GO hI HION FHET S § WAF g/ H
FOMFEE, n &1 FHIOTEE q a FH FOWE (radicand) FET
ST Bl
E.g. /5 is a surd of order 2 or square root of 5.

J5 1 FIOM @ 2 7 A S K A

3/6 is a surd of order 3 or cube root of 6.

36 T HION TG 3 T A 6 F IS

\J6++/5 is not a surd as ¢ +./5 is not a rational
number.

Jo+ /5 M T 7 AR ¢4 5 TH A FEAr 7@ 2

Note: Every surd is an irrational number but every
irrational number is not a surd.

ANe:-TF FHON T TIRHT & et & aferd v iy

ge tw FOn T e T

>  Inthesurd a%/b , aand b are called factors of the surd.
FON oy, 6 a qen b ®1 F0f & e wel S R

(i) A surd which has unity as its rational factor
(i.e. a = 1) is called “pure surd”.
T H Twe 9ima UEeEE T B (e, a = 1)
“pure surd” Sl 2

i‘/g, \/5, 3/5 etc.

A surd which has a rational factor other than
unity, the other irrational, is called “mixed surd”./

T O e uia oEe s & oteen &9 o 8,
I AT B df 39 fufy@ ol wed 2

e.g. 3.5, 247, 537

E.g.:
(i1)




> If%a is asurd it implies.

R 3, TH FOM T A THR A B

(i) ais a rational number./a T& UREA Hen 2

(ii) /5 isanirrational number./ ¢/, T TRE TEA 7|
Quadratic surd:/fgam@ &Uit: A surd of order 2 (i.e.
Ja ) is called a quadratic surd. /T 0N @t =@ 2 2

.(i.e.\/;)' 39 fgema wol wEd 2l

E.g.: |2 = 2"/ is a quadratic surd but 4 =4Y2is not a
quadratic surd because V4 =2isarational number.
Therefore /4 is nota surd./ . = 212w fgm
= & o 3= 412 w fm wh @ S
J4 = 2 = o g ¥ e /4 T ol A 2

Cubic Surd: A surd of order 3(i.e. ¥/a )is called a cubic surd.

T IO @mﬁmﬁmn‘r(i.aﬁ)mmmﬁ

E.g.:3/0 is a cubic surd but /27 is not a surd because
327 = 3 is a rational number.
Yo TF W FH T TR 27 TH wON W T HE
Y27 = 3 wF Wi e €

Quartic or Biquadratic surd: A surd of order 4(i.e.

4/q ) is called a quadratic surd./TH FHont fSrget = 4 7t

.(i.e.i/;) T quadratic surd FEaT 2

E.g.:4/3 isaquadratic surd but /g1 isnota quadratic surd.

43T quadratic surd g oifere 481 T quadratic
surd &

Note: Each surd can be representedfonithe number line.

;- ToF FON & Hen T W/ FEfE w1 e 2

Important Formulae Based on Surds:

WU W g, Hewul 9T
(i) Ya" =a
(i)  ¥ab=%a xb
a Ya Ka  k |[a
(iii) HEZQ/E and 5 7 "Z
(v)  REE ™ = ya

v) (n am ) .4 (a)ﬂ!/rl _ (am)l/" —1fgm
(vi)
(vii)
(Viii) a’b = a\/E

(ix)

(%)

()  (Va ++b)x(Ja -+b)=a-b, where aand bare positive
rational numbers./a 3R b e TEE TEHE €

» A surdis in its simplest form if:

I FYON 97 GeoIaq &9 § a9 gl & e

(i)  There is no factor which has n™ power of a rational
number, under the radical sign whose index is n,

FIOMEE n & HOMN Fa8 & ST/ HONW H1 HIE oHEE,
ot ofda T #1 nal = 7 @

(ii) There is no fraction under the radical sign, and/
F0 fas & = & 9= 7 B

The index of the surd is thessmallest possible./

FON T FHIOE AT DIk, Bl

The surd ¥3x5* is notin its'simplest form since
the number under the radical sign has factor 5*
s.t. its index is equahto the order of the surd. It

simplest form{ /&M 4355 37T TAdH 9 H Tel ?
it w0t T # o<t WE 1 [EGe 5 7, oo
i FHON HT A F SRER T TR AT ¥ -
Y3x5t=43. 45" =(13)(5) =5. (13)
Similar orilike Surds: Surds having same irrational
factors are called “similar or like surd”.

TR (- 59 F=m & 99 it pree § 5%

TR FHIET Fed T

E.g.:33, 743, %ﬁ, J3 etc. are similar surds. /3
ATy HIOAT B

Unlike surds:- Surds having non-common irrational

factors are called “unlike surds”.

fawmey wfvmET:- 7 FwE § w8 syt ufda rds
T 8 3% fawm wE wed F

E.g.:3.3, 52, 6/7,€tc. are unlike surds./37fg fommey

FRforT

Comparison of Surds: /U st qerr (i) If two surds
are of the same order, then the one whose radicand is
larger, is the larger of the two./ af &1 FR0ET O™ HUi=M
& i formen wofiemg we1 @ o7 #woh w<) gl

E.g.: 319 > 315, J7 > /5, 9 > 37 etc.

(i)  If two surds are distinct order, we change them into
the surds of the same order. This order is the L.C.M. of
the orders of the given surds.

IfE 0T TF & BN T B A A S qRafad
FHF Th & HONEE S g § ges forg & e
RO 1 STe[eH GHIGec Fehterd € To Jeish Lol i
I TETH FHIEE & IO I H gRafid T ger &t
St B

(iii)

E.g.
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E.g.:Which is larger 2 of 3/3 ?/% ¥ ®H-9 =i 2|
Sol. Given surds are of order 2 & 3 respectively whose
L.C.Mis 6.

& 78 FHIE HI u FAG: 2 79 3§ R LCM 6 B

Convert each into a surd of order 6, as show below :

&% I A 6 HI HON H T« W,
V2=2" = 2%%:23/6 - (22) =(8)"=%B

Stz -0 4o

Clearly, ¢/9 >$/g8, so 33 >.2

Rationalisation of Surds: If the product of two surds
is rational, then each of them is called the (R.F.)

rationalising factor of the other. /T:F!'ﬁJT‘EI‘T T IRAIRIT:
g FAOE HT PEEA TE ARG @ 7, d@ 3T ¥ qIE
T, TH-FR F TEHIFR UGS FEl @ L

E.g.: 5J7 7= 5J7x7=5x7 =235
- /7 is arationalising factor of 5/7 . /@1 UR#TEHR
THETE 7 R

1
>  Rationalising factor (R.F) of the surd 1/g is ¢ ™n /
FOR 4f, F REFER EETE -, R

> RJF. of the surd g +p is g F Jp ./ 0]
Ja +p ITREEER REve [, b 2l

E.g.: (\/§+\/§)(x/§—\/§) = (\/5)2 —(\/5)2 -3-2-1
(ﬁ_@) is a R.F. of (\/§+\/§)
Eaui (\/§+\/§) 1 IR PHETS (ﬁ—ﬁ) 2
Note: The R.F. of a given surdds not unique.

;- TF < T FON H IREIHRN IUFEEYE THAH (unique)
&l e 2l

=38 _

%P Aol AR
(@ Ify= \/x+\/x+\/x+ .......
1+4/1T+4x
then, @7'= %z
Note: [f )y = \/x+\/x+\/x+ ....... o andx=n(n + 1)
theny = (n+ 1)
(b) Fy= Jx—x-
—1++1+4x
theny=T

and x=n(n+ 1) theny=n
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(c) If y=+avava...... theny =a
— )
(d) If y=yaJava....n, theny=a> >/ =72
z) XXZXN
€ If y=[(€/a_) J , then y=a[ mxzv]

(f)
©)
(h)
@)
() \/4a—23b2+b
(K) orfaria gy = =
3+1
\[a+\/a—\/a+ a—..
Jaa—3-1
() Yamo 1 Va0 "T
Square-root of an Irrational number:/ AU FEslt
Cafenbol
As we know that/ﬁ'{:ﬂ & &9 94 © fF,
(a+b)2 = (a2+b2)+2ab
“(24B) - 5 - 200
(a?+b?)  (2ab)
25+2J6 = 5+2243
—
(2ab)
~a=+2&b=+3
&az+b*=35
~ 5426 = (\/§+\/§)2=>a+b= J5+246 =2+4/3
Useful Result/Wg@qui aiony
4Jab
If x=-—Y42_
(@) x Ja+db
x+2\/a+x+2x/5 )
x-2Ja  x-2vb
2Jab
If=x——+—
N N
x+va x++/b 9
x-a x-+b

Note: In these type of questions there is maximum
possibility of having answer '2'./=ﬁ2‘:— TG YRR & T A
SW 2" A T GHEAT SR B 2
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> BODMAS Rule: o 1x2x3+2x3x4+3x4%x5+.......... +n(n+1)(n+2)
V — Vincullum (@1 %) ) n(n+1)(n+2)(n+3)
B — Bracket (FIS%) - 4
O — of (1) > Componendo and Dividendo Rule /‘ﬁ"'ﬂﬂ'ﬂiﬂﬁﬂﬂ
D — Division (¥T) Fram
M — Multiplication (I[0T) a x atb x4y
A —s Addition (Sg) A O TR
S — Subtraction (¥29) again spply C & D
Note:- Fis® sff IR YR & & 7, a+bta-b @xty+%-y a  x
(i) —— — Line bracket/ Bar bracket (¥@I %IS®) a+b-(a-b)~ %4Fy=-(x-y) ™ b ~ y
(i) ( ) — Circular bracket/Simple or small Note: If we apply 'C,.& D two times on a fraction,
bracket/open bracket (ST HISH) same fraction'is achieved.
(iii) { } — Curly bracket/Braces (¥siel &) J_ 34+1 J_ 1
(iv) [ ]— Square bracket/closed bracket (FEI oI X__ theny1 + x = and J1 -
IS ) —  —
>  Series Formulae: If 2ab & b > 0 th arxFNa-X
.- ° >
L Tl N Jatrx-Ja-x
5 il .
N =(b=-a)ls 7 b x+a x+b
axb (b-a)la b o Ifx= then + =2 and x
b x-a x-b
1 1 i1
axbxe (c—a)|ab be =4ab then X+ 2a . x+2b=
1 a+b X —-2a x—-2b
° ; —L_L (a+b)2 +(a—b)2=2(a2+b2)
axbxcxd (d—a)labc bed (@ + b)?—(a—Db)?=4ab
1 1 1
e Ifseriesis + + 8. S + then Ja+yb a-+b 2(a+b)
1x2 2x3 38x4 . + =
) 1 1 Ja—b b
Sum= difference of term |first term " last term . Ja++b  Ja-+b _ 4Jab
1 1 1 Ja—b~ Jaib  a-
* Ifseriesis oo g® 0354 " 3xdxs T e (V) - (VX -\u) = 4
Sum.= . { : - L } 1 1
2xdiff. of two term |first two t last two t . - _— _
O! 0 term [Iirst two term as 0 term Ifx X y 1 then xn +1 yn +1 1
W 1 1 1 Find square root
© If series is 155x3x4 © 2x3x4x5 ' 3x4x5x6 e (a+Db)2=a>+b>+2ab

. * V134443 =(2¢§+1)2

P S 1 1 I
Sum= 3xdiff. of term

first three terms  last three terms)| 13 +4(3
o 1x2+2x3+3x4+4x5+.......... +n(n+1)
+b 2 2ab
_nn+l(n+2) 12+1 2x2083x 1
3 @B+ ()
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. (2+J§)2=4+3+2x2J§ =7+ 43

1 . .
o TS i~ . = Ai/a72+B</;+C
Ja? —a+1
J J J
1 1
a+l a+l

1

Ja +3fa+1 ~

ALGEBRIC IDENTITIES

An algebric identity is an algebric equation which is true
for all values of the variables.

SQUARE FORMULAS

1. (a+ b)>=a?+b%+ 2ab
2. (@a-Dbp?=a’+b’-2ab
3. a?-b2>=(a+Db)(a-b)
4. (a+b)2+ (a—Db)2=2(a%+ b?
a+b a-b 2(a2+b2)
S. + =
a-b a+b a’-b
6. (X +myp + (mx-ny) = (m*+ n’) (£ + )

7. (atbP-(a-Db)?=4ab

a+b a-b  4ab

a-b a+b a>-b

9. (nx + my)? - (mx — ny)? H4mnxy

10. (a?-Db?? = a* + b¥— 2a2b?

11. (a+ b)? = (a - b2 +dab

12. (a-Db)? = (a¥h.b)?*=4ab

13. a?+ b?=(a*b)>=2ab = (a—Db)?+ 2ab

14. ab= % (@ D) - (a - b)?]

3 lla+ bp (@ + )

1

5 @+ b?) - (a—D)’]

15. a*+b*=(a? + b?)? - 2a%b? = (a% - b?)? + 2a’b?

16. a*-b'=@+v)(@2-r)=(@+b)@a+hb)@a-h
= (a—Db) (@ + a’b + ab?+ b?)
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How to find conjugate
3R = 1 3R '1' ® d conjugate ¥ % Ta= ® aitd
B R AfE R 1 AT T @ H b AR G A R

1
Ex. x = 542./6 then T 5-2J6
Rationalising factors of the surds
1
x=vax+b and; = Jazb

Here difference between a and bis "1"

7E a 3 b & 9 ® FR 1" T

ALGEBRA

CHAPTER
e 23

17. a®-Db®=(a—b)(a+ b) (a%+ b?) (a* + b?)
18. a* + a?b? + b*= (a2 — ab + b?) (a2 + ab + b?) =

a® - b®
a” —b
Ex:~ () xh+ x2+1=(x2+x+ 1) (x2-x+ 1)

(ii) a2 + ab + b? = (a+b+\/E) (a+b-ab)

19. Ifa?+ab+b?=x&a?-ab+ b?=ythen

a?+ b2 = ali and ab = Y
2 2

20. (a+b+c))=a?+Db?+c?2+2 (ab+ bc + ca)
21. a?+b?+c2=(a+b+c)?-2 (ab + bc + ca)

1
22. ab+bc+ca= 5 [@a+b+c)P-(a?+ b2+ Y

23. (atbtc)?= % [(@=Db)2+ (b=c)?+ (c—a)?

+ 6 (ab + bc + ca)
24. a’+b?+c?—ab-bc-ca

1
= 5 lla=DbP+ (b-c+ c-ap)
25. Ifa, b, carein AP with common difference "D", then
1
a?+b?+c?—ab-bc—ca= 5 [D? + D? + (2D)?] = 3D?

26. Ifa?+b’+c?—-ab-bc—ca=0thena=b=c
or
a?+b?+c2=ab+ bc+ca




27.

k> w

10.

11.

12.

13.

14.

15.

16.

(@a+b+c+d)=a?+b?+c?+d*’+2 (@ab+ac+ad 17.
18.
19.

+ bc + bd + cd)
CUBE FORMULAS

(a + b)®=a%+ 3a’b + 3ab? + b

=a®>+ b®+ 3ab (a+ D)

(a—-b)®=a%-3a’b + 3ab? - b

=a®>-b3-3ab (a-Db)

(a+b)®+ (a—Db)®=2a3+ 6ab? = 2a (a% + 3b?)

(a + b)® = (a—Db)® = 6a%b+2b® = 2b(3a2 + b?)

a®+b® =(a+Db)P-3ab(a+b)
=(a+Db)(a®-ab + b?

= (a + b) [(a + b)? — 3ab]
a®+b®
*—ab+b? =
(@°-a ) a+b
a’+b®
(a+b)= (a ab+b2)

-b®=(a-b)®+ 3ab (a-b)
= (a—Db) (a2 + b? + ab)
= (a—Db) [(a — b)? + 3ab]

a®-b®
2+ ab+ b?) =
(@ +a ) P
at®-b
_b = ——
(-b) a’+b?+ab
a® + bd® + c® - 3abc

= (atb+c) (a2 + b2 + c2 —ab — bc - ca)
=(a+b+c)[(a+b+c)P?-3(@b+ bc+ ca)

=5 (a+b+c)fla-b)*+ (b-c)*Hyc-a)]

=%(a+b+c) [3 (a2 +.b?#c?) = (a + b + ¢)?]

a’+b’+c’-Babe 4 a+b+c

(a-b) +(b- &) (ema)’ 2

Ifa+ b+ cE0;then a® + b + ¢ —
or

a® + b® + c® = 3abc

3abc =0

If a + b3+ ¢ = 3abc then either of the two reasons

is possible

(i) a+b+c=0;a,b,care distinct integers

(i) a=b=c;a, b, care positive intergers

If a, b, c are in AP with common difference 'D' then

a® + b® + ¢ — 3abc = 9bD?

(atb+tcp=at+b*+ct+3 (@a+b)(b+c)(c+a)
(atb+c)® =
(a + b)] + 2abc

a®+bi+c*+3[a%?(b+c)+b2(c+a)+c?
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(atbtc)P—-a’-b*-c®=3 (a+b)(b+c)(c+a)
a’+ b°=(a+Db)(a*—a’b + a?b? — ab® + b?)
-b®=(a-Db) (a* + a’b + a?b? + ab® + b?)

SOME SPECIAL CASES
Ifa?~ab+ b?=0thena®+b®=0
Ifb=1,thena’-a+1=0

a+1=0
a®=-1
Ifa+a+1=0,thena®-1=0anda®=1

a b

f—+— =1,thena?+b>=0

b a

S U S S, N

2 b " a-b en a

a b

If —+— =—1thena’-b%=0

b a

a b 1

_+_=_ 3_ 3:

Ifb @ a+b then a®*-b>=0
1

Ifab(a+b)=1thenW— -b3=3

PARALLEL POWER FORMULA

If x""'in:K,then PSRN
X

n

1
If x"—F=K,then x"+in=i\/K2+4
x

xX+y x-y
If xy a, then \/@ = a2 -4
If;y‘a then =8 _ 2

xy ’ Xy +a +4
If\/g‘F g=a,then Z- 2 =Va*-4

y y Ix

1
If x and - are present with their variables other

than 'l

n b\
1. If (ax) +(—] =k then
CcX

(ax)" - E} —+,/k2—4xa ><b—
cx c"

2. If (ax)" (AJ = k then (ax)" +(£Jn

CX
bn
= i,/k2+4><a"><—n
C




POWER 2 FORMULAS

1 1
1. If x+— =K, then x’+—5 =K?>-2
x X
1 2 1
2. If x-— =K, then X" +— =K2+2
x x
1 , 1
3. Ifx+;=i\/§,thenx+?=0and
Power difference 4 makes result in zero
Ex. (i) x*+x°=0 (if) x° + x99 =0
2 1
4. If x"+— =K, then
X
(i) x+l= Kk +2
X
. 1 2
(11) X——=HJk" =2
x
1
> If x and p present with their variables other
than '1'
b b Y b
1. Iax+— =K then(@xp+|—| =K2-2xax —
cx cx c
b b Y b
2. Ifax—-— =K then @x}?+|—| =K+2xax —
cx cx c
POWER 3 FORMULAS
1 s 1
1. If x+— =K, then X" +— =K3-3K
x x
1 , 1
2. If x-— =K, then X’ ——_=K%+ 3K
x X
1 ¢ 1
3. If x—;=\/E,then X5 K+ 3) JK
1 1
4. 1f x+—= VK e + — = (K-3)JK
1 1
. x+2+3 x*+—=0 6 = _
Ex. If £ then e and
Power difference 6 makes result in zero
Ex.(i) x0+x°=0 (i) x% +x12=0
1
> If x and o present with their variable other
than '1'
b b\ b
1. Ifax+-— =Kthen(ax)®?+|—| =K}-3Kxax —
cx cx c
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2.

b b\ b
Ifax— — =Kthen (ax)®?- | —| =K}?+3Kxax —
cx cx c

POWER 4 FORMULAS
2
x4+i4=[[x+l)—2} -2
x x
x4—i=(x2+i)(x+l}(x—l}
x* x’ x x
POWER 5 FORMULAS
1 1 1 1
x5+F = (X2+?}(XS+F)—[X+;)
If X+~ = K then x5+i5
x X
- (K2 2) (K¥=B8K)- K
s_JL
5

- (Tl

1 1
X - — =K then x? ~ 5 = (K+2) (K+3K) - K

X

POWER 7 FORMULAS
x’ +i7 = (x“ +i4)(x3 +%)—(x+l)
X X X X

Ifx+l=Kthenx7+i7=
X b
K?-2) —2l(K® -3K)|-K

(k2 -2) -2)(x*-3K)

S L iy | %S ) () [t
x x’ x* x° X
7 1
If x—— =Kthen X —— =
x x

[{(KZ’ +2) - 2}(1{3 + 3K)} +K

POWER 8 FORMULAS

2

LH(A)Q}Q} P




x+% " 2 3 4 5 6 7 8 9 10
x-Ll =2 o|E |2@ |21 402 35 205 J77 46
x%% k2 — 2 2| 7 14 23 34 47 62 79 o8

X +% k* — 3k 2| 18 | 32 110 198 322 488 702 970
x5+x—15 (k*-2)(k°>~3k)-k o | 123| 7204 | 2525 | 6726 15127 | 30248 | 55449 95050
x7+xl7 [{(k*-2)*2}(k*-3k)-k|| o | 843| 10084 57965| 228486| 710647| 1874888| 4379769| 9133930
x-% e 2 3 4 5 6 7 8 9 10

x+L [+ 3 233 | 25 |29 210 |53 2017 J85 2126
x2+)§ e 6 |11 |18 |27 38 51 66 83 102
xs_% k® + 3k 14 | 36 | 76 140 | 234 364 586 756 1030
xs_xls (k2+2) (k*+3k)-k 82 | 303 | 1364 | 3775 |8886 | 18557 [ 35368 | 62739 | 105050
x7—x—17 [(k>+2)>—2) (k*+3K)+K]| 478| 4287 24476] 101784 337484f,946043| 2333752| 5206581 10714070

Ex.

Ex.

1 Ex. (i) x*+x®+ 1 = degree =4
Ifx+;=1orx2—x+1=0 (i) x3 + 1 + x2 = degree =3

then > Homogeneous Expression/ THedd &5

A homogeneous expression is a expression in which all

"Sum of two terms of the variable in zero if their .
its terms are of the same degree.

power difference is "3"

() x*+x°=0 Ex. (i) |—> homogenous expression
(i) x*% +x =0 ]
1 a'b' + b'c’ + c'a’ — degree =2
Ifx+;=—1 orx>+x+ 1 =0 =
at+b?+c? 2
then (ii) aibic — degree = 1~ 1
Difference of twogterms of variable in zero if their  ppte-— In a homogeheous expression degree of answer
power differengis =3 will be same as degree of answer.
(i) x®-—x° =,
(ii) x°¢ — x%9= O 3+1 3+1 3+1
—~ ~~~ —~~
1 3 3 3
if x C amen x = 1 __a (b+c) N b’(c+a) , ¢ (@+b)
X Ex.i) a-bYa-c) (b-cXb-a) (c-aNc-b)="?
1 ~— — ~—
Ifx+;=2 thenx=-1 1 + 1 1 + 1 1+ 1
x a_, a ) B (a) atb+tc (b) abc
If E‘I';_ Or x+7— a thenx=a (C) ab+bc+ca (d)3
Degree of Equation/ GHI#v %1 #ife Solution:-
Maximum power of a variable is called degree of a 4
polynomial. degree = 57 4-2=2
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Degree of each terms are same so this expression is
homogenous having degree '2' so answer must have
'2" degree expression

In option (A) degree = 1

Option (B) degree = 3

Option (C) degree = 2 so option (c) is my answer.

(ii)

(iii)

»
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1+2 1+2 1+2
~~ ~~ ~~
ab-c) b(c-a) c(@-b) _,

(c—a)(a—b)+ (a—b)(b—c)Jr (b-c)c-a)
U T T U

Degree
—>1
—>0
(c) a*b*+c? —> 2
—> 3

(a) atb+c

(b) 3

(d) abc

Solution:-
It is a homogeheous expresion

§—3 2=1
5 =3-2=

S0 my answer is option (A)

(bc + ca + ab)® - b3c® - ca®—a’b®=?
Degree

(a) 3abc (atb) (b+c) (cta)—>6

(b) (atb) (b+c) (cta) —» 3

(c) (a=b) (b—c) (c—a) - 3

(d) 24abc — 3

Solution:-

It is a homogeneous polynomial having degree = 6
so my answer is optiofi (a)

If then

1 ) 1 . 1 o
(a+b)®+c) (a+c)(bta) (c+a)(c+b)

having degree

1 1 1
a?+b?-c? Db’+c?-a? c?+a’?-b?

=0

(c2+a?2-bY) =0
a’?+b’+c? 1
(a-by +(b-c) +(c-a) 3

10.

11.

10.
11.

a’ N b’ . c
2a’+bc 2b’*+ca 2c*+ab

a’ b? c?
+ +

=2
a’-bc b?’-ca c’-ab
(a4 +b* + c“)
(aQb2 +b%c? + c2a2) =2
2a? 2b? 2c?

=-3

+ +
b*+c’>—a? a’*+c*-b* a’+b:Ec?

3b* +a’ +c?

b —ab 2

a’+b?+c?

=2
a’-bc

a’ b* c?
—+—+—5 =3
bc ca ab

Some important results for exams
(x2+ax + bx +ab)=(x+a)(x+Db)
I'+A+B+AB=(1+A)(1+B)

(b+a) (1+b) (1+c)=1+a+b+c+ab+ bc + ca + abc

1 1 1

_ . L -1
Hxy =1lor X 4 then 1+xn+1+yn

If a+b+c = 2s then

(s-a) +(s-b) +(s—c) +s’ 1

a’+b*+c’
If xy + yz + zx = 0 then

1 N 1 N 1
xX*-yz y-zx zZ'-xy =0
If pq + qr + rp = O then

[ p2 . qz . 2 J
p2_ 2 _ 2 _ =1
qr q —1p 1 —pq

If [x/a2 +b? +ab +Va® + b2 —ab] =1, then (1 - a?)

3
(1-b) =7

If (x+v1+x2)(y+\/1+y2) = 1, where x and y are

real numbers then (x +y)? =0

4

o) !

X + Y +
(=) (x*-2") (v'-x)(v" -2

Ifa+ b+ c=abc then

(1-a2)(1-b2)+(1-b2)(1—c2)+(1—c2)(1—a2) 4

ab bc ca




12. Ifab + bc + ca = abc then

b+c ,_¢cta | a+b
be(a-1) ca(b-1) ab(c-1) =1

Xty Ytz z+x)

13. Ifxy +yz+2zx =1 then [l—xy 1-yz l-xz

We can not find exact value of x & y

B0 x 3R y &1 Ffved 7 w6 e "

but4 x+y)=4x5=20

means — The value of 4 (x+y) depends upon (x+y)
not upon x & y

TS > 4 (x +y) B AF (x +y) W AR F@ 2 7 % x

1 &y W
= xyz Note:— If there are two variables in any
equation, then it in necessary to have two equation to
a-b b-c c-a i
14. If x = Y= L zZ- then find both those values.
a+b b+c c+a

(1-x)(1-y)(1-2)

1+x)(1+y)(1+2z) 1

15, Ifx?+y?=2z+1,y2+22=x+1,22+x>=y+ 1then

1
= 1 —
XyZ or 8 >

16. (b+c) (c+a) (at+b) + abc = (at+b+c) (ab + bc + ca)

17. a(b—)+ b (ca)+c(a—b)=0

18. ab(a-b)+bc(b-c)j+calc—-a)=—(a—b)(b—-c)(c—4a)
=a’?(b-c)+b?(c-a)+c?(c—-a)

19. a(®?*-c}) +b(c?-a?) +c(a?-b?) = (a-b) (b—) (c-a)

20. a®(b-c)+b3(c—a)+c®(a-D)
=—(b-c)J(c—-a)(a-b)(a+ b+

21. (a+b+c)(ab+ bc + ca)—abc
=(@a+b)(b+c)(c+a)

22. (a+ b+c)(ab+ bc + ca) — 3abc
=a’(b+c)+bi(c+ta)+c?(a+b)

1 1
23. If a+3=b+z=c+a,where a = b == ¢ then abc

Ife frefy ot wieR<or 9 €1 Variable @ @ 39_aMivariable &1
@ HE F T & GO 1 e STeRge el

ie x+y=5

Xx—-y=3

x=4y=1
Ifonly x +y = 5 (bne eqliation) is given then we can fix
either of thesvariables so that other variable is unfix
and we can assume this anything according to us
and assumling value must satisfy the given equa-
tion.

IFE x + y = 5 (TFH FHHI) e @ 4 &9 Tud Tl
Teh, variable F fix 99 §FHd ol o THU variable
unfix M 39 unfix variable & &0 ¥& ¥ %3 off
assume FX THd € 3R g A THEHO F T
=fgu]

Caution — Pay speical attention that the expres-

sion whose value asked should not be in the form

Something and 0

of o 0

=+ 1 qrEe:- 39 9 a1 e M ] fR 99 expression ®t
24 (x—y)2 + (y—z)2 + (Z_X)2 =3 Valueqjﬁ T § 9 Mﬁ? QEFI form 7 TR
) -z)(z-x) (z-x)(x& X - -z) 0 0
(y-2)(z-%) (z-8)x#y) (x-y)(v-2)
25. Ifpxqxt=1 > If two equation are given then the value of two
variables will be fixed and remaining all other vari-
1 1 _ ables will be unfix which we can assume anything
then, T Trqrr" ltrip’
pTd a+r r+p Jfe < T fE@n T B @ & variable 1AM fix BT
2p 1 1 T IW = G variable unfix N 58 7W B o
26. 1f 2501~ 4 then, p+5=10 assume X THT Tl

VALUE PUTTING CONCEPT IN ALGEBRA

> If x+y=5
NN

W H~ G

0
1
2

If three equation are given then the value of three
variables will be fixed and remaining all other vari-
ables will be unfix which we can assume anything
I T equation a1 T 81 @ @9 variable 1AM fix
BT den 9 311 |t variable unfix g0 549 79 #w ot
assume FX THA Bl
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Example:-

(i) IfP-2q=4,findP>-8qg®>-24pq—-64="72

Sol. ¥&i W TF THRW f& T ¥ SR Variable T em: 1
variable fix BFT T2 & variable unfix.
Unfix variable %! g4 @4 ¥ %8 9 assume T T B
P > fix
q — unfixletq=0
then, P=4
PP-8q°-24pq-64=P°*-64=0

(i) Ifa+b+c=68&ab+bc+ca=11 then find bc (b+c)
+ ca (ct+a) + ab (atb) + 3abc = ?

Sol. Here two equation and three variables are given
so two variables are fix and one variable is unfix.

We assume unfix variable according to us
a — fix
b — fix
c —» unfixletc=0
then,a+b=6,ab=11
bc (b+c) + ca (c+a) + ab (a+b) + 3abc
= ab (atb) = 11x6 = 66
. a’+b’+c?
(iii) If (a+b+c) = O then find 0 —ca =7
Sol. Here one equation and three variables are given
so one variable is fix and 2 variable are unfix

a — fix
b—-20
c—>0

2 2 2 O
then % o) formed

.. Something 0]

(we have to avoid T 0 and o form)
Again put,

b=+1 a+b+ic=0

c=-1 a=0

a’+btcdyp b’ +c®  1+1
b -ca b 1

Some such equations which are asked again and again,

then 2

we can keep the value of its variable in this way
%7 U GHIHOT St a-a1 Y8 5 & 9 ST =% @ dog

39 YN & Tahd gl
1. a + b =0
-1 +1
0 0
-2 +2

2. a+ b +c = 0
-1+1 O
0 -1+1
+1 0 -1
3. a2+ Db?=2ab
puta=>b
4. a*+b®+c3=2abc
puta=b=c
S. a*+ b* + c* + d* = 4abcd
puta=b=c=d
6. Ifa?+b?2+c?2=0
then, a=0
b=0
c=0
7. Ifx-a)?)+(y—-b)2+(z-c)A=0
then, x=a
y=Db
zZ=¢
MAXIMUM AND MINIMUM
IN ALGEBRA
> Maximum and Minimum values:-
Concept-1
Max.value Min.value
odd power — (x) > 400 —o0o
even power —» (x%) - +00 0

Max—> +o°
Ex.(i) 10 +@<

(i)

(iii)

Min—>0
Min. value of (10 + x2) = 10 + 0 = 10
Max. value of (10 + x?) = 10 + co=— oo
Max—>—®
Min— +®
Min. value of (10 +x%) =10 - o0 =— oo

Max. value of (10 + x%) = 10 + o0 =+ oo

0 _@<Max—>+oo

Min—>0
Min. value of 10 -x2=10- o0 =— oo
Max. value of 10 -x?2=10-0 = 10
Concept - 2

If ax’+bx+c

PN

If a—>+ ve If a—>—ve
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then then AM > GM

max = ac- b 2Ll
= = 2
max = +o0 4 o 2, 1
) 2 x’
min = F2¢=b" i = —o0 1
4a B x2 & 2 are the no. because x is real
-b
xX=—
at 2a x*+ i2 >2
Ex.(i) x2-3x+ 1 X ~
Here coefficient of x is positive Min. value = 2
max. value = + oo Note:-
b2 — — 1 .
min. value = 4ac—b” _4-9_-5 O If a is positive no. then |@+— 2 2| >dmin
4a 4 4 a
(i) -—-x2+5x+25 O Ifaisreal no. then
Here coefficient of x is negative 1
mix. value = — oo a’+— =2/ min
a
2
max. value = 4ac-b” _-100-25 _125 _, max. value = +@%
4a -4 4
Concept — 3 4 1 \
+—22/=
If a, b are positive number then, “ at Y
AM > GM Concept - 4
atb > Jab If x +y = a then the value of x x y will be maxi-
2 mumatx =y
a+b> 2/ab Ex.mif a, b, c, d are + we number such thata+b +c +
AM — Arithmatic Mean d¢="T then find the maximum value of abcd = ?
GM — Geometric Mean Sol:-a+b+c+d = 1 (abcd)max.
Ex.(i) If x is a real no. then minimum value of
]_ _b_ _d_l _lxlxlxl _L
X5 =? AT T4 47472 T 256

POLYNOMIN)S QUADRATIC EQUATION ~ CHAPTER
wgug ik fgoma wfeerer 24

> ALGEBRAIC,EXPRESSIONS (3)  Trinomial/ 795 A trinomial is an algebric expres-
(1) Monemial/ T%93:- A monomial is an algebric ex- sion that has three terms in it. /g T emforit
5 @ foed dF 11 e 2

pressionithat has only one term. /T Teh SSFIUGI
5 2 fEd Foe TF 1% B 2 Example:—x +y + 7, 3x% — 5x + 2, etc.
(4) Polynomial/cgqin : An algebraic expression in the

Example:— 12x, 4a, 4b, etc. form a +a x +ax’+.....a x", where, a, a,, a,....a_,

(2) Binomial/593:- A binomial is an algebric expres- be real numbers and 'x' is a variable and 'n'
sion that has two unlike terms/flin ,d chtxf.krh; belongs to natural numbers, is called a
O;atd g8 ftlesa nks vleku in gksrs gSA polynomial. It is generally denoted by p(x), q(x),

Example:—x +y, m — 5, 3q — 2q, etc.
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'x' = ? 3R 'n' Wl gen ¥ gatud 21 9 p(x), q(x),
g(x) or f(x) ¥ I¥IAT S 2

General form of polynomial :

n

|P(x) = a,+a,x+a,x +a,x’+....a, X

where, a, a,, a,, a,....a_ are real numbers

X is a variable n is a natural number

Real Polynomial/ ar&ila® sg43:Let a , a,, a,,......a
be real numbers and 'X' is a real variable, then,
f(x), a,*a, x+a,x*+....... + a_  x" is called a real
polynomial of real variable 'x' with real coefficients.

oM & a, a,, a,,...... aﬂﬁﬁﬂw‘ﬂ@ﬁ%ﬁ('x'@aﬁﬁ'@ﬁ
= 7, T f(x), a,ta, X+a, x>+ ... + a_ X" %! STKifa Ol
o WY A W) 'x' 1 G Sgus el S g
Polynomial Equation/ cgqin lehdj. k%

If f(x) is a polynomial, real or complex, then f(x)= 0O
is called a polynomial equation./3fS f(x) T EUT,
aRdfeeh o1 Sieet €, i f(x)= 0 Th gqs THIhl el Sl 8l
Constant polynomial/ 377 qg95

A polynomial having its highest degree zero is
called a constant polynomial. It has no variables,

only constant. /{5 s8It S=a =@ Y &l €, 39
e 9EUS HEd B TUH IS W TEl B, Theel TR 7 2

5
Ex.f(x) = 0, g(x) = - 22, h(y) = 5 etc.

Zero polynomial/ J[ qg95

The constant polynomial O or f(x) = O is‘¢alled the
zero polynomial. /9 3T=R 9gUs LA AT f(x) = 0 glar
&, @ 54 Y EIE w2

Value of polynomial at a givén, point/ f#9 T 7T
TTT T qGIT F HT

If P(x) is a polynomial in"x and if ais any real

number, then the yvalue’obtained by putting x =
ain P(x) is called¢the valye of P(x) atx = a.

The value of PX)patx=.a is denoted by P (a).

I P(x), @ Bl 98U © 3R 9% q i arfosh 9 €,
@ x = g Plx) W@ W Y 1 & x = g R P(x) FI
qH FET ST 2

x = @ TP(x) F1 OF P(a) 5N frefud fFan sm 21
Ex. Let P(x) = 3x> - 2x + 7, then
P(2)=[3%x(2)?-2x2+7]=[12-4+7]=15
Degree of Polynomial/ % #g4s #! f7il: The degree
of polynomial is the highest power of the variable
in a polynomial expression i.e. f(x) =
a,ta,x+a,x’+a x’....+a x", where 'x' is a variable,
so degree of polynomial is 'n' if a_ # O.

qEUE ol T 9EUS 1 U W H] STAqH H6 Bl 8,
fx) = a,+a,x+a,x2+a,x>....+a x" 561 'x' W T, A TG
U@ ' ¥, d a1 0.

Type of Degree of Polynomial

()

(b)

(c)

(d)
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Linear Polynomial/t: A linear polynomial is a type
of polynomial where the highest degree of the
variable is 1.

g TEIE T YHR H1 9gU% ¢ W@l W HI Seuan feit

12l
General form : |p(x) Fax+h

Where, a and b are real numbersiand@a = 0 .
el a R b aTEfa® TENE dika #0.

Quadratic Polynomidl/Tg&md @gy93: A quadratic
polynomial is a type of polynomial where the
highest degree of the variable is 2./fgord sgug T
Yo 1 SEIS_ T el W’ HI SoudH I 2 B

General form : |p(x) = ax2+bx+c|

Where, a, b, c are real numbers and a #0.
S@ia, b, c oTEfeE HEA © 3 a = 0 Bl

Cubic Polynomial/ 9319 ag9% :

A'cubic polynomial is a type of polynomial where
the highest degree of polynomial is 3./ 1 dgds
T YHR 1 SEIS © el WX FH! Souad ¥ 3 7

General form : |p(x) = ax3+bx2+cx+d|

Biquadratic Polynomial/ a9 7g7<: A Biquadratic
Polynomial is a type of polynomial where the
highest degree of polynomial is 4.

fgenila SgUs TH oK 1 SEIS ¢ el °X i Seaad =
4 2

General form : | p(x) = ax4+bx3+cxz+dx+e|

Where, a, b, ¢, d, e are real numbers and a = 0.
SE T 3T AU FT | ok G 7 3R a = 0 7
Remainder theorem/ ¥9%a JHI

It a polynomial f(x) of degree n > 1, is divided by (x
- a), then the remainder is f(a)/3f€ ®1d n > 1 %1 TH
TR f(x) F (x — a) ¥ o fFan S 2, @ 9uwa
f(a) B B

Ex. Let f(x) = x® + 3x%2 - 5x + 4 be divided by (x— 1).

Find the remainder.
Sol. Remainder = f(1)
—(1P+3x(1p-5x1+4=3




IMPORTANT RESULTS:

(i)

(i)

(iif)

(iv)

(i)

(iif)

(iv)

(x* — an) is divisible by (x — a) for all values of n.
x"—a"),n ® Gf AE ® U (x - a) 9 AR B
(x* + a") is divisible by (x + a) only when n is odd.
(x" + a") Fod (x + a) 9 fa9eT € 5@ n fawm e

(x* — a”) is divisible by (x + a) only for even values
of n.

(x"—a") HIA nh TH WA & AU (x + a) ¥ faa=a
2

(x™ + a”) is never divisible by (x — a).

(x» + a”) FW Ff (x —a) I faas == g

Factor Theorem/ xq.kt izes;

The condition that (x — a) is factor of a polynomial
f(x), if and only if f(a) = O

Thus, (x — a) is a factor of f(x) = f(a) =0

yd Te § T (x — a) U f(x) N PEEE 7, AT AR
Faa AR f(a) = 0,

T TN, (x — a), f(x) FT TH FF B, 9 fla) = 0
Remarks / feurforat

(x + a) is a factor of polynomial p(x) if and only if
p(-a) =0

(x + a) IR p(x) F PHETE T AR MR Fawt IR p (-
a) = 0.

b
(ax —b) is a factor of a polynomial p(x), ifal N 0

b
(ax —b) TG p(x) F THETES T, A% P[g}o%l

(ax + b) is a factor of a polynemial p(x), if P [_E} =0
a

(ax + b) TETE p(x) 1 THETE §, 7 p[_E}o 3
a

(x —a) (x — b)arefactors of a polynomial p(x) if p(a)
= 0 and'P(b) .= O.

(x —a)K— b) TEIR p(x) F TGS ¢ AR p(a) = 0 3R
P(b) = 0.

HCF & LCM of polynomials/ g5 %1 HCF 3R LCM

Divisor:— A polynomial p(x) is called a divisor of
another polynomial f(x) = p(x) x g(x) for some poly-
nomial g(x).

TF TG plx) F TR TR {(x) = p(x) x gx) F FI
TEUE g(x) H ToIU Wk el S 2

Ex.

HCEF of polynomials/ cgqin dk HCF: A polynomial h(x)
is called the HCF of two or more given polynomials, if
h(x) is a polynomial of highest degree dividing each
one of the given polynomials. /5§98 h(x) ! 3 a1 & I
affersh SgUR 1 HCF %@ Sl €, 9% h(x) f&u 7 sgusi §
T v W fawiieid e el Seead ferlt w1 agas
Remark: The coefficient of highest degree term
in HCF is always taken as positive.

HCF ¥ 3=gaw feift g &1 uTis SHen HhRes & &9 §
foran s 21

What is the HCF of (x+3)* (x—2)° and &—d1) &+ 3) (x—2)* ?
Sol. p(x) = (x + 3)? (x—2)3

gx) = (x-1) (x+3) (x-2)

we see that (x + 3) (x¥'—2)? is such a polynomial
that is common divisor and'whose degree is high-
est among all commondivisor.

LCM of polynomials/dgus st LCM

A polynomial px) is called the LCM of two or more given
polynomials, if it is a polynomial of smallest degree which
is divided by each one of the given polynomials.
TEIP(X) FT I A I G AfF gl F1 LCM FHEl S
T 7© T st feill @1 wgus € W f{u wgu ¥ @
S @ fawifs giar €1 Table 1:-

Ex. Find the LCM of (x—3) (x + 4)? and (x—3)° (x + 4) ?
Sol. p(x) = (x - 3) (x + 4)?

gx) = (x-3)° (x + 4)

we make a polynomial by taking each factor of
p(x) and g(x).

If a factor is common in both, then we take the
factor which has highest degree in p(x) and g(x)
o LCM = (x - 3)° (x + 4)?

Note:-

For only two polynomial p(x) and g(x)
P(x) * g(x) = (Their HCF) x (Their LCM)

Graphical and algebric representations of pair of
lines or equation. (Table 1)

Let the lines represented by the equation:

ax+by+c =0

and ax+by+c,=0
o - . a bl
are (i) intersecting, then — # 7—
a, b,

a. b

(ii) coincident, then —— =

5 _6
a2 b2 CQ

(iii) parallel, then a, b, z
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(b)
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g |Pair of lines & ﬁ i Comp?re Graphical Algberic
nolor equation a, b2 c, of ratios representation| representation
1 | x2y=0 1 -2 0 a, ﬁ Intersecting | Exactly one
| 3x+4y—20=0| o — | == li solution (unique)
3 4 20| a, b2 ines
9 2x+3y-9=0 2 3 -9 |q b, ¢ | Coincident Many
| 4x+6y-18=0 Z g 18 a. b, c.| lines solutions
- 2 2 2
+2y-4=0 2 | 4 |a_b _c : :
3. )2ix+i _12=0 l Z | — |+ ="+ Parallel lines No. solution
y 2 4 |12 la, b, ¢
[ [
QUADRATIC EQUATION/fgama THtentor - by e P
Quadratic equation/ fgerd GHIHTT:~ p= 2a or 58 2,
A quadratic polyn.omial [f(?c)] when equated to zero —, Let quadratic equ@tion be ax*+bx+c = 0, whose
is called quadratic equation./T& fgomd sgus [f(x)] discriminate is D and D ="b-4ac, than.
ST YA F R E A fgE weieRn Feem 2l If value of Natural of Roots
ie.ax?+bx+c=0, Discriminate (D)
where a,b,c € real number (R) and g == 0 i) D>0 Real, Distinct
Roots of quadratic equation/ T TETd THIHIU & T ISD ilsaa;eperfect Ei:oﬁi’rl:oils’
The values of variable 'x' which satisfy the quadratic q. q
equation is called roots of quadratic equation. /=R x Disnota Irrational, real
% 3 T S T Qe R w N perfect square unequal roots
T FEAM 2 (i)y D=0 Real, equal roots
Quodratic equation has two roots or two valués of: (i) D<O Non real or imaginary roots.
variable x./fgomd & & I @ @ =X X! & & »  Flow Chart

gE B 2

Methods to solve quadratic equation.

fgama wHieRtor R T w & Al

Factorisation method,/ U@ SANIE

If ax?+bx+c = (x-a) (x-B) =0. Thenx = o and x = f
will satisfy the given equation and (a, B) are two
roots of equation.

e ax?+bx+c = (x-a) &b L0 T x =a 3 x=b T
T, HEHTT ] GRS HIL IR (a, b) THEH & & T i

Discriminafityformula/ fafasiay g
(a,B)é =b +yD
$) 2a )

where D= b?—4ac & 'D' is discriminate of the equation

Quadratic equation ax?> + bx + ¢ = 0, (a #0), has
two roots, given by

fgoma wefiehot ax? + bx + ¢ =0, (@ #0), & A 7ot €, S
Freferfea 21

. —b+b* —4ac or —b++D
2a

2a

Quadratic equation

|ax2+bx+c=0|

|Roots of equationl

| Complex roots|

! !
imaginary
roots
Where, D<O Where, D<O

or, b’~ 4ac < 0 or, b 4ac<0

then roots are
distinct

then roots are
equal

Irrational
roots

Rational
roots

b*4ac=perfect (b*4ac) = non

square perfect square
If one root then second is
_a+db _a-<b




Conjugate roots : The irrational (Complex) roots
of a quadrate equation, whose coefficients are
rational (real) always occur in conjugate pairs.
Thus,

g 7 g wHeRe & o (Sfed) 1@, s
TNk IR (STeafae) B € SR Wee ¥ g 6 g
gl W TR,

a. |If oneroot be a+ip , then other roots will be

o-ip./ X TH T a+ib B T T qA a-ib A

b. If one root be OH-\/B , then other root will be

a-\/ﬁ./qﬁ Tsh HA OH‘\/B ?, @ EGLUR S a-\/ﬁ

B
Completing the square method for quadratic equation
In this method, we have to convert the given equa-
tion into a perfect square to find the roots of the
given quadratic equation./sa fafy #, feu 7 fgem
THE & T T H ® (a0 g9 KT T G FH gl
it ¥ SEer B 2

There are two methods:-

>

Way 1 example :

Given quadratic equation is 3x2-5x+ 2 =0
First make the coefficient of x2? a perfect square
so, multiply equation by '3'.

5
Now, 9x? — 15x + 6 = (3x)?2 — 2 x 3x X 5 +6

5 (57 (5)
= (3x)* -2 x 3x x 2t 121 712 +6

3x=3 or 3x=2

= X =—
x=1 or 3

Therefore, roots of given equation are 1 and 3

> Way 2 methord

Given equation is 3x> - 5x + 2= 0
Make the coefficient of x2 be 1,s0,divide the given
equation by '3'.

S 2
X*-Zx+==0
So, 3 3

Now, add and subtract the square of the half value
of coefficient of x,

o3 5] [RN

Now, make a perfect square,

SEHE R

T 57 2 25
x-S +=-=—-=
|” 6] 3 36
eS| 1 _
I~ 6] 36
|© 6] 6|
S w241
%76 76
s, 1 d _5_ 1
X = 6 6 ana x = 6 6

a2
X = an X—3

so, roots of the equation are 1 and - .

3
> Quadratic equation and positive / negative roots
Quadratic Equation Positive /Negative roots
If quadratic equation Then,
is like,
(a) ax’+bx+c=0 both value of x

is negative

(b) ax>~bx+c=0 both value of x
is positive

(c) ax>+bx—-c=0 One value of x is positive
and one is negative

(d) ax®-bx—-c=0 one value of x is positive
and one is negative
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Relation between roots and coefficients
A 3R Uik & e Hae
Quadratic equation/ Tg¥d THIEHII:

e If roots of quadratic equation ax?+bx+c=0,
(a # 0) are oo and B then,

Ffe fgoma T ax2+bx+c=0, (a# 0) ® Jd a
dqR Db 7, a

e Sun ofroots (s) =at+ ff = —b— — _ oefficient of X
a coefficient of x°
(&t =1 9rT)
¢ _ Constant term
e Product of roots (p) =ox 3 = 2 cocfficient of
(et 1 TUE)

JD
Also, |a—B| = 7, where D = b>~4ac

lal”’
Symmetry method:-Lets take a example for this
method:

If « and g are the roots of the equation x* - 2x
+ 4 = 0, then the equation whose roots are

22

Sol:- Put o = g =x
-.because « is the root of equation and £ is also
root of equation. Hence they will satisfied it.

o B
Now, [F;] , because symmetry thesé roots

becomes (a , f)

Hence, equation whose root (a4 f) is the given
equation ie. x2-2x+4 =0

Cubic equation/ =7 THIHITE

If o, B and y are the, roots of cubic equation
ax®+bx?+cx+d = 0./AfGga, B R g ¥° FHEH
ax®+bx?+cx+d = Q% Hal B

Then,

b Coeffioent of x*
—tpf+y=——=— -
Sum of rodig Py a Coefficient of x

Sum of product of two roots

=af+Py +ya= ©_ Coefficient of x
- [ a Coefficient of x°

d Constant term
Product of root = apy=-— "

= T Coefficient of x°

Biquodratic Equation/ fgaita GHIeT:

If o, B, y and o are the roots of the biquadratic
equation i.e. ax*+bx3+cx?+dx+e = 0,

then,

b coefficient of x*
e Sum of roots (S )=o+y+p+o=——= coefficient of x*

¢ Sum of product of two roots (S,) =

coeff of x*
coeff of x*

4
of+ayt+an+Py+Pot+yn = Pl

or, S, = (0+8)(1+w) +a B +yw = 2

¢ Sum of product of three roots (Sg) =

B+ d coefficient of x
o o+yoot oo = ——= S———————
Prepro®y b a coeffiéient of x*

or S, = af(y+w) +yo (ekB) = = %

constant term

e
e Product of roots =apyn = T cocfficient of x*

Formation of polynomial equation from given roots/fat

T gl W TgUE WHIGRIUT ok Fmior

1.

Quadratic Equation/ f55Td THIT:

Ifse. and B are the roots of a quadratic equation,
then the equation is :

A o N B fgemd g & g 7, df g
x?-Sx +P =0

|x2— (sum of roots) x + product of roots = O|

or,x2-Sx+P=0
or, x2— (a+B) x +af =0
Cubic Equation/ =7 THI®IT

If o, p and y are the roots of cubic equation, then
the equation is, i.e.

A o, B 3 y S FHH ® G €, A Gl

|x°- (0 +B+7) x>+ (af + By +y0)x — apy = O]

Biquadratic Equation/ fgailia GHTa#0I:

If o, B, y and o are the roots of a biquadratic
equation, then the equation is;

TR o, B,y AR o Tgaita G & 9 7, @ wHemw €,

X' (+B+y +0)x*+ (af + By + Y0 + 0w + Po + oy)x’
— (afy + afo + Pyo + yoo)x + afyo =0

Inequality/viekurk

>

A Statement involving the symbols > (greater
than), < (Less than), > (greater than or equal to)

and < (less than or equal to) is called on inequality
or inequation.




TE HF o Wi > (399 w9, < (399 &H),
> (399 9O T THY SUR) W < (THH HH Ao
T TUeR) HiHeT 8 39 ST Shedil

Types of Inequalities/vlekurkvksa ds izdkj%

1.

Numerical inequality/ G&TEe FEHAT: An inequality
which does not involve any variable is called a
numerical inequality

AT el Bl

Example /mnkgj.k% 5 > 2, 40 < 99, etc.

Literal inequality/ ¥fsx# STEHAA: An inequality
which have variables is called literal inequality./

TH srEEEd fy =1 g ©, iR STHHHdl Sedr 2

TRIGONOMEW¥RY

Angle: Consider a ray QaA. If this ray
rotates about its initial point O and takes the position OB,
then we say that the angle ZAOB has been generated.

HRITT: T oo W fomm o) afg 98 fRor em Ry

g O & 9Ra: =@t @ @ 3Rk OB, fearfa Teor =3 el
2, dl &6 F'd © % H0 LAQB T T R

Initial side
Measurement of an angle : The measure of an
angle is the amolint of\rotation performed to get
the terminal side.

SRIUT RT WISRITT FHUHTT 3TF<H ol I w3 & fau fF
T SHTE H AR

SENSE OF AN ANGLE : The sense of an angle is
determined by the direction of rotation of the initial
side into'the terminal side. The sense of an angle is
said to be positive or negative according as the ini-
tial side rotates in anticlockwise or clockwise direc-
tion to get to the terminal side.

THIUT ST SET: 10T kT 1Y WRI 9et & o1f=q 9e1 o o
=t feen gr1 freifa fovean S 21wk w0 B oA @
FUCH el Sl €, % STER IR vl aff=| &1 3
SR % fon et ) fordia feen @ we W feen F o 81

Example/mnkgj.k% 3x+y < 0, x>7, etc.
Strict inequality/ F3R TTHAI:

An equality which have only < (less than) or > (greater
than) is called strict inequality.

TE e T saet < (399 wH) 1 > (399 wE0)
&1, SR AHAFA FHEAT 2

Example /mnkgj.k: x <7, x-y > 2, etc.

Slack inequality/ &1 STGHIAAN

An inequality which have only > (greater than or
equal to) or < (less than or equal to).is called stock
inequality.

T TH STEHEA S had > (SEATST ALEFTS WER) A
< (SEY HH T 3@ TU) BNFE SEHE e 8

Example /mnkgj.k: x2 7,y <0y 3x+2y >2, etc.

CHAPTER

framortafa 25

)

O " Positive angle

O Negative angle

S

SYSTEMS OF MEASUREMENT OF ANGLES/ 0Tl %!
AT T Jonferal:

There are three systems for measuring angles,/
IO HI WO FT A= gonferEt

(i) Sexagesimal or English system or degree

measur/SRITHA A1 U gomert a1 fef A
(i) Centesimal or French system /¥faua a1 %=
JoTeRt

(iiiy Circular system or or radian measure/3a
yoTeRt a1 e Hm
SEXAGESIMAL SYSTEM/¥=fsmal fieen:

In this system a right angle is divided into 90 equal
parts, called degrees. The symbol 1° is used to de-
note one degree. Thus, one degree is one-ninth part
of a right angle. Each degree is divided into 60
equal parts, called minutes. The symbol 1'is used
to denote one minute. And each minute is divided
into 60 equal parts, called seconds. The symbol 1"
is used to denote one second.
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Thus,

T UPR,

79 faea o uw GHHO 1 90 e AW H =i W ¥,
TS 3191 el S 21 T A9 & @A % faw 1° faw w
WA e ST B1 TH YR, Ueh 3 GHRIU] HT ek Fewdl
qT B FeAF A I 60 I AN § fafed fmen s €,
T fie el S B1 Weltsh 1' o1 W U e i g9
% fou fean s 21 3R g e & 60 SR 9 o
oo foran wman €, 99 Wb wel ST B1 WAl 1"
TN T GFS H 9 B ferg e S 2

Thus, 1 right angle = 90 degrees (90°)
1° = 60 minutes (= 60')

1' = 60 seconds (= 60")

1 gmaRm = 90 feilt (90°)

1° = 60 foe (= 60

1' = 60 ¥HE (= 60")
CENTESIMAL SYSTEM/%=fauqa fa=a: In this sys-

tem a right angle is divided into 100 equal parts,
called grades; each grade is subdivided into 100 min-

utes, and each minute into 100 seconds /38 f&&q
H Tk THEIOT T 100 SR T H w21 S 7, 5 I
ST ®; Yoo U 100 faTe § fawfed e @ den
% fiee #1100 Te ¥ fawfa fFn mn @

The symbols 18, 1' and 1" are used to denote a

T TR,

grade, a minute, and a second respectively. /&
12, 1' 3R 1" HAY: TF Ue, T e ik ©w @ =l
T & forg syam frg s 2

1 right angle = 100 grades (= 100g)
1 grade = 100 minutes (<3100
1 minute = 100 seconds(= 100")
1 FHSIU = 100 US(< LOOE)

1 7€ = 100 ffe (= 100
1 e = 100 T8’ (= 100")
CIRCULAR SYSTEM/ gita JoTe:

In this system<the unit of measurement is radian
as defined below.

70 feead m =t g Weam © s T < aitefim
e T B
RADIAN/ f&TT: One radian, written as 1€, is the mea-

sure of an angle subtended at the centre of a circle by
an arc of length equal to the radius of the circle.

T eom, 9 1¢ & &9 ¥ foran o1 8, T 96 % %5 W
T w1 BRI % SR AE % R AR o7 w1 A 2

1° =

>
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The number of radians in an angles subtended by

arc

an arc of a circle at the centre is equal to —/
radius

TH g9 & 99 5N HE W FARG won | feaT w demn

L

B

(7]

[ ZAOP = 1°] 0= 5 radians
r

RELATION BETWEEN'DEGREES AND RADIANS/
feift oIk fedq & &= Haw

180°

One radian =

T \radians = 180°

180°
ferm -
T
180 (180
1 radian = —= —><7] =57° 16'22" (approx).
- 22
n eTm = 180°

180° = m radians.

180
Therefore, 1° =— radian.
™

T( . 22 . .
mradlan = [7><180] radian = 0.01746 radian.

RELATION BETWEEN THREE SYSTEMS OF MEA-
SUREMENT OF AN ANGLE :

T KU & HAIGA i 9 UM & o9 Ged:

D_ G _2®

90 100 =

Trigonometric Ration




In a right — angled triangle

P
sing = o
0 n 1
cosec® = .
_b
cos@ = o
_h
secQ = b
_ b
tan® = b
-2
cotg = P
Where 'p' is perpendicular, 'b' is base, and 'h' is
hypotenuse.

1

sinf =
cosecH
1
cosec) = ——
sin6

sin 6 x cosecH =1

tan 6 = L
cotf

cotG:L
tan 6

cotb.tanf =1

cosb
coth =

sin6
cotf. sin® = cos6
cotd 1

cosb sinb

Basic Trigonometric Identities based on above Ration

cosE):L
sect
sec@:L
cosf

cosf.sect =1

sin 0
tan 6 =
cos
tan 0.cosf= sin O
tan O 1
sinf ““cosf

Note:- If T- Ratio of any angle is given then you can find the rest T-Ratio by remembering this table

sin O cos©O tan© cotO secO cosecO
. . tan 0 1 2 1
sin O sin O J1=cos20 R — R vsec?0—1
cos I+ tanz6 M+ cot?0 e cosect
1 cot6 1 Jeosec?0 -1
cos® V1-sin®0 cos® ARk tan 29 1+ cot?0 sech cosed
sin 6 \/7 1 1
- 1—cos?0 _ Ty — I
tan 6 1—sin26 c0s 0 b & cotf sec’f—1 v cosec?0—1
‘o J1-sin20 cosf 1 o 1
N>y - - - YT
o sin6 V1—e0s20 tan 0 co sec?0—1 cosec*t -1
1 1 N cosech
_— [ 1+ cot?0 —_—
seco +/1—sin?0 cosf 1+ tan*0 T ooto secH vcosec?6—1
cosecO 1 ; 1+ tan26 1+ cot20 sect cosecO
sin® VI-cos*§ tan 0 vJsec20—1

Signs of Trigonometric Functions

in Different Quadrants

90°, /2
II quadrant | I quadrant
only sine All +ve

and cosec+tve

180°,n 0°,360°,2n
Only cos

and sec +ve

Only tan
and cot +ve

III quadrant | IV quadrant

270°,3n/2
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Values of T-Rations of Some Standard Angles

angle | e 30° 45° 60° 90° 180° 270° 360°
Trigono= T T T T 3w
metric O — 7 3 5 T - 2m
Function 6 2
sin® 0 1 1 W3 1 0 1 0
2 V2 2
cose 1 NES 1 1 0 ~1 0 1
2 V2 7
T
tan® 0 — 1 V3 N.D. 0 N ‘D 0
3
t0 N.D 3 1 1 0 N.D 0
CO . e D,
2
secO 1 — 2 2 N.D. -1 N.D. 1
N
2
cosecH N.D. 2 \/3 ﬁ 1 N.D. -1 N.D.

VARIATIONS IN VALUES OF TRIGONOMETRIC FUNCTIONS IN DIFFERENT QUADRANTS

Trigonometric

. I quadrant Il quadrant [I'quadrant IV quadrant
function
sin increase from0to 1 decreases from1tp0 decreases from0to—1 increase from —1t0 0
cosine decreases from1to0 decreases from 0 to=1 increase from —1to 0 increase from 0 to1
tangent increase from Otooo | increase from—ecato( increase from 0 tooo increase from —ocoto0
cotangent decreases from co to 0| decreases from Oto—oco | decreases fromooto0 decreases from 0 to— co
secant increase from 1tooco | increasefiom —ocoto—1 | decreasesfrom —1to—oo | decreases fromootol
cosecant decreases from cotol increase from 1tooo increase from — co to —1 | decreases from—1to—oo

cot(-6) =—cot@

cot(90 - 6)=tan®
cosec(90 - 0) = secO
sec(90 — 6) = coseco

RAKESH YADAV READERS PUBLICATIONS PVT. LTD

sin(90 + 6) = cos@
cos(90 + 6) = -sin®
tan (90 + ©) = - cotd
cot(90 + 6) = - tan®

cosec(90 +6) = seco

sec(90 + 0) = — coseco

sin(180 — 6) = sin@
cos (180 —6) =-cos6
tan (180 - ©)= — tan®

cot(180 - 6) = — cotO
cosec(180 - 6) = coseco

sec(180 - )= - secH




s sin(180 +6) = -sin®
cos(180 + 6) = - cos6
tan(180 + 6)= tan®
cot(180 + )= cot6
cosec(180 + 6) = - cosecH
sec(180 + 6)= — sech

+ sin(270-6) =-cos6
cos(270 - 6) = - sing
tan(270 - 6)= cot®
cot(270 - 6)= tane
cosec(270 —6) = - seco
sec(270 — ©) = — coseco

s sin(270 +6) = - cos®
cos(270 + 6) = sin6
tan (270 + 6)= - coto
cot(270 + 8)= —tano

cot (360 —0)= - cotp
cosec(360 — 6) = — cosecH
sec(360 - 6)= seco
sin(360 + 0) = sin@
cos(360 + 0) = cos®

tan (360 + 6)= tano
cot(360 +8)= cot6
cosec(360 + 6) = cosec®

sec(360 + 6) = sec@
N.D. — Not Defined

(a) sin nr={=1)";tan nw =0 where nel

T T
cosec(270 + 6) = —seco (b) sigy(2n + 1)7 = (=1)% cos (2n + 1) = O where
sec(270 + ©)= coseco nel

Trigonometric
Function sin CcOS tan cot cosec sec
Point/Angle
—X —sin x| cos®|—tan X | —cot x | —cosec x sec xX
%—X cos % | sin x| cotx tan x sec x cosec X
%+X cos. X |— sin x| —cot x | —tan x| secx |- cosecx
T—X sin X |-cos x| —tanx|—cotx| cosecx | —secx
T+x —sin X |— cos x| tan x cot X |— cosec x| —sec x
37 .
—2——X —COS X|— sin x cot x tan x| — sec x — coSecC X
R¥ .
T"‘X —COS X Sin x| —cot x| —tan x|—sec x cosecC X
21m—X —sin x COSs X|— tan xX| — cot X | — cosec X sec X
2mT+xX sin x| cos x tan x cot x cosec X sec X
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SOME BASIC IDENTITY :- . cosec?f+ sec?f = cosec?§ sec?

° Tin2 + 2 = —
sin’@+ cos® 6 =1 . [sec? 0+ cosec?9 = tan @ + coto

. 2 =  ain2
cos’@ = 1 -sin’6 e (sin*® —cos*0 + 1) cosec? § =2

e sin’0 =1 -cos’0

¢ sec’0 —tan’0 =1 e cot’Q -

. 1 + tan®0 = sec?0

sin’e
e (1+tan?0) (1l +sin@)(1-sin 0)=1

° 2 _ - 2
sec’d — 1 = tan’6 e (1+cot’0)(1-cosB)(1+cosB)=1

e cosec’d —cot’9 =1

1
* cosec?0 —1= cot?0 *  tan’e- woss -1
e 1+ cot?0 = cosec?0 <in®
o = cosecO+ cotO
1 1—cosb
. secO +tang = ———
© o secO — tan0 tan0 + sin 0 secO+1

| tan0 — sin® secO—1
* cosecH +cotf = —————— 2cos'0—1

cosecH —cotf
e cotf —tanf = Sin0.coso
> Ifyou think it is difficult to remember all these iden-

tity then give only 10 minutes everyday to these 25in?0—1
identity and you will remember all these identity ¢ tan® —cotf =
like you remember your name and your father name

and believe me 90% of question asked in SSC CGL, 1&cos 0
CHSL, MTS, CPO, RRB NTPC, ALP, GROUP-D and * [+cosh~ coseco —cotp
state exam will be directly based on these identity.

sinf cosO

» Ifyou forget these identity you can solve these Type &, f— sind = secH — tan®
. . 1+sin0
of question by putting any value of angle©.
¢ (1-sin?0)sec?o =1 1+ cos0
¢ (1--cos?A)cosec’A=1 ’ I-cosy ~ cOSecHTCOtO
e tan?gcos?g = 1-cos?p 1—sin® )
e cos?2@(l + tan29) =1 " Tesing - (sech ~tan6)
¢ (1+cot?A)sinlA=1 1—cos0 sin®
L] =
*  cosec Jl_coslg =1 sin® 1+ cos6
. 20— 20—_1)= sin©
(sec?p—1)(cosec’p—-1)= 1 . = cosecg + cotg
1—cosO
20+ = .
* cosOF T 5o 1 . losinb (sect — tang)?
1 1+sin6
. A+ ——— =1
cos 1+ cot?A 1—cosb
) * ¥ eoso -~ (coseco —cotp)’
on s (O
© simA 14 tan” A
cosf cosf 5
. . + . = 2secH
« tang+ — = secpcoseco 1-5in0 1+ sind
tan6 )
2
1 1 (1+ cot”0)tan0
+ = 2 e >~ =cotg
' 1+sin® 1—sind 2sec’o sec’d
. cosO _ 1+sin® SinA +cosA . SinA —cosA
1—sin6 cosO SinA —cosA  sinA +cosA
. cos6 _ 1—sin6 _ 2 B 2 B 2
1+sin®  cosh ~ sin?A—cos’A 2sinA—1  1-2sin’A
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(cosecH —sin@) (secO —cosO) (tan® + cotp) =1

sinf — 2sin’ 0 tan6
——— = tan
2¢0s°0 — cosO

(Sine + cosecO)? + (cos® + sec)? =7 + tan?@ +
cot?9

(sin® + sec@)? + (cos® + cosecH)’ = (1 + secO
cosec9)?

o to)2 = 1—cosO
(cosec cot@) 15 oot

sec* —sec?g = tan*f + tan?0
2sec?p —sec*9—2cosec? § + cosec’9 = cot*O—tan*o
(sin@—secO)?+ (cosO—cosecH)? = (1 —secH cosecH)?

sin© tan®
1-cos® 1+ cosO

= secH cosecH + cotB

sinf . 1+ cosO _ 5 o
1+cos6 sin cosec
tand —coty ) , ) i
sin0cosy  ~ S€c B-cosec’d = tan“H-cot"6
sech —tanf ,
secO+tan® 1-2seco tan@ + 2 tan’o

(1 + cot6 — cosecO) (1 + tan6 + secO) = 2

tan?@ +cot’@ + 2 = sec’@ cosec’0

Jsec? 0+ cosec’9 = tan©+cotd

1 1 1 1

" sinA  coseeA + cotA

cosecA —cotA  sinA

cosA sin A
1-tanA 1-cotA

= cosA + sinA

tan A . cotA
l1-cotA 1-tanA

cos*A — cos?A = sin*fA=sin?A

= 4 +tanA+cotA=1+secA cosecA

cot*A — 1 = ¢osec’?A = 2cosecz A

sin*A + ces* A =1 — 2sin? A cos’A

sin*A& costA'= sin?A — cos? A = 2sin’A -1 =1 -
2cos?A

sin®A + cos®A = 1 — 3sin?Acos’A

sec*A — sec? A = tan*A + tan?A

sinA cos’A 1

ot T2 = .2 24
cos“A  sin“A sin” Acos"A
COSA sin’ A

= sinA + cosA
1—tanA sinA —cosA

(1+sin6)2+(1—sin6)2 B 14sin”0
cos’0 2 1—sin’0

cos’ @ sin’ 0
+

+ o
1—tan6 sin6 —cos0 1 +singcoso

sin’ 0 +cos’0 .
———— + singcosg =1
sin0 + cosH

cos’B—cos’A  sin’A —sin’B

tan?A — tan’B =

cos’Bcos’ A cos’Acos’B
sin A —sinB cos A —cosB
cosA +cosB sinA +sinB

(1- sing + cosg)?= 2(1 +€o0s9))(l — sing)

tan® +sec6—1 1+sin6

tanf—secO+1  cosH

CotA + cosecA #l 1+cosA

cotA—cosecA +100  sinA
sinf o4 sin©
cot®=+ coseco cot® —cosecd

(€ose€o — sino)(seco —cos0) = o

2(sin®g + cos®9)-3(sin*g + cos*g)+1 =0

sin®@ + cos®g+ 3sin?gcos?g=1

(sin® g —cos® g )=(sin? 9 — cos?9 ) (1-2sin? g cos? 9 )
(I+tanA tanB)? + (tanA — tanB)? = sec? A sec? B

(tanA + cosecB)? — (cotB — secA)? = 2tanA cotB (cosecA
+ secB)

(sinA + secA)? + (cosA + cosecA)? = (1 + secA cosecA)?

secA —1 sinA —1
cot?A | 7——— |+ sec?A =0

1+sinA 1+secA

COSA sinA sinA cosA
l—sinA T 1—cosA T 1= (l—sinA)(l—cosA)I

(l+ cotA + tanA) (sinA —Cos A)

—_ 112 2
= sin’A cos’A
sec’A —cosec’A

tan?g— sin?g = tan2g sin’g

(cosecp + sing) (cosecy — sing) = cot?g +cos?g
(seco + cosg)(secp —cosg) = tan?g +sin?g
secA(1 — sinA)(secA + tanA) = 1

(cosecA — sinA) (secA — cosA) (tanA + cotA) =1
(1 + tan?g) (1 —sing)(1 + sing) =1

sin? A cot? A + cos?Atan’A =1
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2cos’0—1
(i) ~cote —tan = "5 5
2sin’0—1
(ii) tang —cote = "G 5 0
cos’ 0 )
Sinp — coseco +sing =0
1 1 )
1+sinA © 1—sinA 2 sec’A
1+5sin6 cosb 9
cosO 1+sin6 seco

(1+ sine)2 + (l—siné))2 _ I+ sin’0

2cos’0
1+tan’0
1+cot?0
1+ secO sin’0
sec0  1—cosd
tan 0 . cot®
1—cotd 1—tan6

sec®g = tan®g + 3tan’gsec’g + 1

coseclp = cot®y + 3cot?gcosec?g + 1

1—sin’0

(l—tan(%Jz_ )
= _coto) ~ tano

=1+ tang + cotg

(1+ tan’ 9)cot6
~———— =tang
cosec 9
1+ cosA _ 1
sin’ A l1—cosA
secA —tan A cos’A

seCA +tanA (1+sinA)2

1+ cosA

sin A

sinA  l—cosA

J

1+ cosA 1+ cosA
————+ 47T =2 cosecA
1+cosA I—cosA

1+sinA
; = seCA + tanA
1—sindA
secO—1 N \/sec@+1 P
secO+1 secO—1 coseco

1+5sin6

1—sin®

J

1—sin6

2
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1+sin6

= 2seco

secO—1 : sin@ )’
secO0+1  \l+cos@

I-sinA
— 2 =
(secA —tanA TsinA
1—cosA
TroosA (cotA — cosecA)?
1 1

+
socA_1 SocA Tl 2 cosec A cotA

cosA . sin A
1—-tan A 1—cotA

sinA + cosA

cosec A cosecA )
=2 sec’A

+
cosecA —1 cosecA +1

tan’ A . cot’ A
1+ tan’ A 1+ cot®A

cot A — cosA cosecA —1

cotA +cosA  cosecA +1

1 +€0s0 <sin’0
sin0(1+e0s0) coto

1+ cos6 —sin® 1+5sin6

1+ cos6 —sind cosO

sin® —cos0 +1 1

sin® +cos6 —1 secO —tan0

cosO—sin0 +1
cos0 +sin—1

cosecg + coto

(sing + cosg) (tang + cotg) = secp + coseco

1 1 1 1

secA+tanA  cosA  cosA  secA —tanA

tan?A + cot?A = sec? A cosec’A -2

tan A tan A
1+secA 1—secA

= 2 cosecA

cot’0

—— = coseco
1+ cosec6

cosf cos6

+ =
cosecO +1 cosecH—1 2 tang

1 27 (1 + ! } 1

+ + P e T T —

(1 + tan®A) tan® A sin’ A —sin*A
sin?Acos’B — cos?A sin’B = sin?A - sin’B

cot A +tanB

cotB+tan A = CotA tanB




tan A +tanB
. ——— = tanA tanB
cotA +cotB

e cot?Acosec’B — cot’B cosec?A = cot?A — cot’B
¢ tan’A sec’B - sec? A tan’B = tan?A - tan’B

tan’ 0 . cot’0 osi
. = secp cosecp — 2singcos
1+tan’06  1+cot’0 0 0 0 9

tand + LY tan0 LY 1 +sin’
— I + -— = -
* cosf cosf 2 1—sin’0

1—sin’*0cos’ 0
2 +sin’0cos’0

1 1
. + . 5 _
(56029 —cos’0  cosec’®— sinze) Sin’ cos’

(Hsine—cosG)2 1—cosH
L] =
1+sin6 + cosO 1+ cos6
1+ secH —tand 3 1—sin6
1+ secH +tand cosf

* (secA + tanA - 1) (secA — tanA + 1) = 2tanA
* (1 + cotA — cosecA) (1 + tanA + secA) = 2

* (cosecp —secH)(cotg —tang)=(cosecp + seco)(seco

cosec9-2)
* (secA - cosecA)(l+tanA+cotA) = tanA secA — cotA
cosecA
cosAcosecA —sinAsecA
. ; = cosecA — secA
COSA +sinA
sinA cosA

L] =

secA +tanA —1 cosecA +cotA —1

tanA ; COtA .
. (1+tan2A)2 (l+cot2A)2 = sinA CosA

¢ sec*A(1 —sin*A)-2tan?A = 1

cot’A(secA—1) 4 (l—sinAJ
3 —— % = seC’A
1+sinA Iisec A
l4cotA + tamAsinh A secA cosecA
° —_ - —
(1+co anA)(sin cosA) osec?A s’ A

= sinAdtanA —'cotA cosA

VALUES OF'TRIGONOMETRY FUNCTION AT THE SUM
OR DIFFERENCE:-

= sin(A+B) = sinA cosB + cosA sinB
sin (A-B) = sinA cos B — cos A sinB
cos(A+B) = cosA cosB - sinA sinB
cos(A-B) = cosA cosB + sinA sinB

1+tanA
1-tanB

tanA + tan B

= tan(A+B) = 1- tanA tan B’

tan(45+A) =

A_B) = tanA — tan B 45_A) = 1-tanA
tan(A-B) = 1+ tanA tan B’ tan( )_1+tanA
A+B] = cotA cotB -1 A5+ A)= cotA -1
cot( )= cotB + tanA °’ cot( )= cot A+1
AB_cotAcotB+1 45A_cotA+1
cot(A-B) = cotB — cotA ’ cot(45- )_cotA—l

= sin(A+B+C)=sinA.cosB.cosC + cosAsinBcosC +
cosA.cosB.sinC - sinA.sinB.sinC

= cos(A+B+C)=cosA.cosB.cosC-sinA.sinB.cosC-
sinA.cosB.sinC—cosA.sinB.sinC

tanA+tanB+tanC-tanAtanBtanC
1-tanAtanB-tanBtanC-tanCtanA
sin(A+B)sin(A-B) = sin*A-sin?B = cos?B — cos?A
cos(A+B)cos(A-B) ='cos?Ar- sin?B = cos?B-sin?A
2sinA cosB = sin(A+B) + sin(A-B)

2cosA sinB = sin(A+B) — sin(A-B)

2cosA cosB = cos(A+B) + cos(A-B)

2sinA 'sinB = cos(A-B) — cos(A+B)

4

tan(A+B+C) =

¢y

C+D C-D
= (sinC + sinD = 2sin cos

2 2
C-D C+D
sinC — sinD = 2sin[ ] cos[ ]
2 2
C+D C-D
cosC + cosD = 2cos cos
2 2
C+D C-D
cosC —cosD = —2cos B sin B

VALUES OF TRIGONOMETRIC FUNCTION AT MULTIPLES
AND SUBMULTIPLE OF AND ANGLE:-

= sin2x = 2sinx cosx

2tan x
1+ tan® x
= C0S2x = cos?x — sin?x

cos2x =2cos?x—- 1
cos2x = 1-2 sin3x

& sin2x=

1-tan’® x
1+ tan® x
1+cos2x = 2cos?x

1 — cos2x = 2sin?x

cos2x =

tan? 2tan x
= Manex =g an® x

2 sin Y cos
= sinx =2 sin7 cos

RAKESH YADAV READERS PUBLICATIONS PVT. LTD




2 tanE
2

sinx=
*7 14 tan? g

,X X
= cosx=cos?—= —sin?—

2 2
X

cosx = 200s2§ -1
X
cosx=1-2sin?—
2

1-tan? X

2

COSXT 1 | tan? g

X
or, 1+cosx = 200325

X
& 1 —cosx = 2sin2§

2 tam£
2

tanx =
= 1 - tan? g

SOME IDENTITY BASED ON ABOVE FORMULA

tanx = —SD2X
= tanx= 1+ cos2x
fx = sin2x
= cotx= 1-cos2x
o = 1+ sin2x + cos2x
= cotx = 1+ sin2x — cos 2x
; x 1+ sin x.—/cos x
= an2— 1+sinx 4+ cosx
tan(45 1 +tan x
+d =
= tan( x) 1—tanx
tan(4s cos2x
= tan( _x)_1+sin2x
X cos X
= tan 2 1+sinx

= cos4x = 1- 8sin?x cos?x

4tan x (1 - tan? x)

1-6tan® x + tan* x

= tandx=
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sin2" A
2" sin A
(1+sec2x)(1+sec4x)(1+sec8x).....(1+sec2” x)=tan® x cotx

tanq + 2tan + 4tan4 o + 8cot8 = cotq

cosA. cos2A. cos2?A. cos23A ....... cos?! =

sin3x = 3sinx — 4sinx

¢4y

cos3x = 4cos®x — 3cosx

3tanx —tan® x

tan3x = -
ansx 1-3tan’ x

4

. . x . x
= sinx = 3sin= —4sin®—

3 3

-4 s X 3 X

= cosx = 4cos’ cosz
3tan > dtan® =

3 3

t =
= tanx 1—3tan2§

= sinbx =24 sinx cos®*x— 18cosx sinx — 32cos®x sin®x
+ 248in®x cosx
= cosbx.= 32cos®x— 48cos*x + 18cos?x + 18cos?x +1

cosb5x = 16cos®x — 20cos®x + 5 cosx

1
= cosx cos(60° — x) cos(60°+x) = ZcosBx

1
= sinx sin(60° - x) sin(60°+x) = ZsinSx
= tanx + tan(60°+x) — tan(60° - x) = 3tan3x

= cotx + cot(60°+x)- cot(60° — x)= 3cot3x
IF A AND B ARE COMPLIMENTARY ANGLES :-
A+B =90° then-
() sinA =cosB = sinA secB =1 = cosecA cosB =1
(II) tanA =cotB = tanAtan B=1 = cotAcotB =1
(IT) secA = cosecB = secA.sinB=1=- cosecBsecA=1

= sin®x + cos®x = 1- 3sin®x cos?x

cosec®x— cotbx =1 + 3 cosec?x cot?x

sectx — tan®x = 1 + 3sec?x tan?x

# sin*x+ cos*x=1- 2 sin?x cos?x
cosec*x + cot*x = 1 + 2cosec?x cot?x
sectx + tan*x = 1 + 2sec?x tan?x
= sin®x - cos®x = (sin%x - cos?x) (1 — 2sin?x cos?x)
= cot*x + cotx = cosec*x— cosec?x
= cot*x— tan*x = 2sec?x — sec*x — 2cosec?x + cosec*x
= (sinx + cosecx)? + (cosx + secx)? = tan?x + cot®x + 7




= (l+cotx— cosecx) (1+tanx + secx) = 2 4. Ifx=r sinA cosC

= 1 1 2 = 2 2 2
tanx +secx—1 1+ sinx cos x y=rsinAsinC then r? =x + y* + 2
d = = - z=rcos A
tanx—-secx+1 COS X 1-sinx .
) 6. If a cosh — b sino = 6
= secx + tanx = then a sin® + bcas® = 4 (fa>4b2—c2
cot x 4+ cosec —1 1+ cosx 7. If sinb + cosb =p &  secH + cosechb = q
. =cotx + cosecx = — . 5
cot x —cosecx +1 sin x then q (p?-1) = 2p
1+cosx 8. 1If seco + tanb = p

= cotx + cosecx =

sin x
sinx—-cosx+1 CcoS X 1+sinx
L[] N = R = +
sinA +cosA-1 1-sinx COS X P2+1
1

=secx+ tanx= ——————
secx —tanx

cosO —sind + 1

* cosB +sin@—1 COSECHCoto p>+1 2p
_ 1+cos9_ sin© then Sech = 2p COSY = p*+1
~ sin® 1-cos6
Trigonometric Ratios of the tan6 — pA=1 o - 2p
Sum and Difference of Two Angles anv = ap O pro
(i) sin(A +B)=sinAcosB + cos AsinB - -
(ii) sin(A —B) =sin A cos B - cos A sin B Sing = % cosech 1;2—:
(iii) cos(A + B) = cos A cos B-sin A sin B
(iv) cos(A — B) = cos A cos B + sin A sin B 9. \If"eoseco+ cotb = P
tan(A + B) = tanA+tanB
(v) tan( )= l1-tanAtanB
2 tan(A — B) = tanA-tanB
(vi) tan(A - B) = l+tanAtanB
. HA + B = cotBcotA-1
(vii) cot( ) = eotBrcotA - -
then sin® = —; cosech =
1) cot(A — B) = cot Bcot A+l P2+1 2P
(viii) cot{A - B) = cotB-cot A P21 -p
Some more results: coto = op tand = Pl
(i) sin? A — sin? B = sin(A# B)» sin(A — B) = cos? B -
2
) cos?A. . P2—1 P2+1
(ii)) cos?A — sin?B = cas(A+B). cos(A - B). cosf = P sech = P 1
Some general result
1. If tanBg* sin® = m & tanbd — sin6 = n o 1t cosa
then m2—n”= 4V/mn " ocosp M
2. If cos® + sin® = ./ cosd cosa N
then cos® - sin® = /7 sin® sinf
3. If X]: atSiI’BIG then (m? + n? cos®p = n?
= an
y 2 b2 11. If cosecod — sin® =1 & sechd — cosd = m
a
then ;_?= 1 then Pm? (P + m? +3) =1
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12.

13.

14.

15.

16.

17.

18.

19.

In tanA = n tanB

& sinA=msinB
Vn?— /nz —m?2

A m?—1 C

then,
) m?—1 ) 21
cos?A = 21 sec?A = P
n?—m?2 21
sin?A = cosec?A =
n?-1 n?—m?
n?—m?2 m?—1
tan?A = . cot’A = — 2
m?—1 nz—m

If x sin®0 + y cos®0 = sin® cos6
& x sin® = y cos6
then x*+y?=1
or = xXx=0cosd & y = sinb
If cosecd — sin® = m
& sech —cosb =n
then (mzn )2/3+ (mnz)z/s =1
cos?6 sin?6

or m= —; & n-=
sin6 cosf

If cotd + tanb = x & sech — cosd =y
then (xy )2/3 _ (Xy2)2/3 =1
14 tan 20 _ 1—cos*d

or x=—"_-— & y=

tan 6 ¢0s0

If sin® + sin?0 =1
then sin® = cos?0
& cos?0 + costo =1

& cos'?0 + 3cos!®@ +3cos’d + cos®® + 2 cos'o+

2cos?0 - 2 =0l

If asech, +bftand + c =0 & p secd + q tand +

r=0
then (br-— cq)? - (pc —ar)? = (aq — bp)?

or sech =

If tan%0 = 1 — a2

then secB + tan®@ cos coseco= [(2 — a?)3/2

If sin® + sin®@ + sin®@ = 1
then cos®® — 4 cos*® + 8 cos?0 = 4

20. If sin® + cosb = 3

then sin26 = 2
sin® cos = 1
& tan® + cotd = 1
21. If 1 + sin?0 = 3sind cosb

1
then tan® =1 or 5

22. If x = a sec6d + b tand & y
then x* - y = a?-b?

23. If cosech + cotd = m
& cosech — cotb = n

a tan® + b sect

thenmn =1

X y . X . y
24. If —cos® + T sinbd¢= 1,& —sin® —<-cosh
a b a b

2 y2
then ;+ E =2
25. If cosechd —“in® =)a? & sech —cosh =bs

then azb?%(a?+ b? =1
26. If acos?0 + 3acosf sin%0 = m

& asin®@ + 3acos?0 sin = n

then, (m + n)?? + (m — n)%/3 = 2a2/3
27. X = a cos®0

y = b sin®0

2/3 2/3
X y
then [—] + [—] =1
a b

28. If cosA+cos’A=1
Then sin?A + sin*A =1
& sin'?@ + 3sin!®@ + 3sin®@ + sin®® + 2sin‘d
+ 2sin?0 -2 =1
29. If (1+cosa).(1+cosB).(1+cosy) = (1- cosa).(1-
cosf).(1- cosy)
then (1- cosa)(l-cosB) (1-cosy) = sina sinf siny
& (1+ cosa)(l+cosB) (1+cosy) = sina sinp siny
30. If sin® + cosB® = x

4-3(x2-1)2
4

then sin® + cos®d =

31. If x = a secb coso
y = b secb sing
zZ = ¢ tan¢
X2 y2 y2
then ;4—?4-;
32. If sin® + 2 cosb = 1
then 2sin® — cosb = 2
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sin A cos A
33. If sinB ~ P & cosB ~ 4
2
p g -1
than tanA = + —
j: q 1_p2
2
q -1
= j:
tanB 1—p2

34.

2tan? o tan 3 + tan? o tan? 3 + tan? 8 tan? o +tan*tan?q, =1
Then, cosec? cosec? 3 cosec?? = cosec? o cosec?3
+ cosec? 3 cosec?7Y + cosec?y cosec??y

&, sin®?q + sin?3 + sin?7y =1

"7 cos®  sin®
axsin®  bycos6 o
cos 20 sin?0
Then, (ax)?/? + (by)*/3 = (a2 — b?)2/3
36, It sin4x+cos4x_ 1
' a b a+b
th sin® x cos®x 1
en, a3 b3 = (Cl + b)3
& sin' x .\ cos”x 1
a® »*  (a+b)
sin” x cos* x ~ 1

37.

38.

39.

)2'1-1 n eN

+ =
a-1 b"-1 (a+b
cos*a sin*g
+
2
cos’ B cos’a

If

cos'B sin'B .
cos2a  sinZa
then sin* a 4+ cos* g & 28in*a'sin” 3

2sinx
If ] =a
1+ cosx+sinx

1-cosx®sinx
then, ; =a
1 +'sin x

a’=p*

If sinx=—5
sinx =7

a2+b2 a2-b2

2ab

40.

41.

42.

43.

44,

a’ -b? 2ab
tanx = 2ab cotx = m
__2ab _a’+b
cosx = —a2 e secx = oab
If cosecx- sinx = a®
secx— cosx = b®
then a®*b?@%+ b? =1
If cotx (1+sinx) =4m
cotx (1- sinx) = 4n
then, m?-n? = \/mn
If T = sin"x + cos"x
then t3 _ts _ ts _t7 _ t7 _ts

& 2t, - 3t, +41,=0
& 6t — 15t, +120t. -1 =0
Ina A@ABC, A, B, and C are interior angle of tringle-

[A+B] C V+B C
tan 9 = cot 2 cot 9 = tan 2
[B + C] A B+ C] A

tan 2 = cot 5 cot 9 = tan 2
[C + A] B C+A B

tan 2 = cot 5 cot 9 = tan 2
([A+B C [A + B] . C
sin B = cos 5 cos 9 = sin 5
_(B+C C [B+ﬂ A
sin 9 = cos 5 cos 9 sin 5
_(C+A B [C+A] . B
sin B = cos 5 cos B = sin 5

In the similar way we can also write for secg and
cosecg, secg will change into cosecg and cosecg
will change into secg
Also in a triangle
cos(A+B) + cosC =0
cos(B+C) + cosA =0 sin(B+C) + sinc = 0
cos(A+C) + cosB =0 sin(A+C) + sinB =0
Similar way we can also write for tang,cotg, secg
& cosecQ

sin(A+B) + sinC = 0

If A, B, C, D are angles of a cyclic quadrilateral
cosA + cosB + cosC + cosD =0
& cos(180-A)+cos(180+B)+cos(180+C)-sin(90+D) = 0
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45. In any quadrilateral ABCD

(I) sin(A+B) +sin(C+D) =0
(II) cos(A+B) + cos(C+D) =0
%P URUTH (Results):

tanl®.tan2° tan3° ..., . tan89° =1
cotl®.cot2°.cot3® .o . cot89° =1
€c0s1°.c082°.c083°, .iiiiiiiiiiiiiie .cos90°=0
[+ cos90° = 0]
€0s1°.c082°.c083°%, ..iiiiiiiiiiiiiiieen . cos90°.....
cos[90° ¥ SR’ ] = 0
sin1°.sin2°.8in3°, ....ocoviiiiiiiie .sinl80° =0
sin1°.sin2°.8iN3°, ......c.covveverreerennnes . sin [180° H<ART = 0
1
sing. sin29. sin4¢9 = 1 sin39.
1
cosQ.cos20.cos4g = 1 cos39.
tang. tan29. tan49 = tan39¢.
A
c b
B a C
a b c
= 2R

sinA ~ sinB N sinC N
e 39 @ o weikia fean sm 2

sin A sin B sinC

a b ¢
A ABC #:

sin(B + C) = sinA
e sin(A + B) = sinC
e cos(C+ A)=-cosB
e tan(A + B) =-tanC
e tan(C + A) = - tanB

a2 [

2 a

[B—C] [b—f—c] A
. COSs 7 = a SIHE
b—c i 2
btc [B+C]
tan
a
3. AABCH:
A
C b
B 2 C
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. sin(C + A) = sinB

J cos(B + C) = —cosA
. cos(Axt B) = —cos C
. tan(B +C) = —tanA

b? 4c*—a’
a?=b%?+c?2-2bc cosA A, cosA= ———
2bc
2 2 2
¢ +a‘-b
b?2=c?>+a?>-2cacosB¥, cosB= ———
2ca
2 2 2
a“+b —c
c? =a?+ b?-2ab cosC ¥, cosC = —2ab

gfed ¥ (Projection formulae):
f#dt A ABC ¥,

a=bcosC+ccosB
b=ccosA+acosC
c=acosB+bcosA
Hence, one side of a triangle is equal to the sum of
the projections of the other two sidess/ 3: st =t
T ST, 3 A g WISEeE e A F e el 2

A
ci jb
B a C

AfeR 1 GT (Tangents & Fam):

e AABC ¥,
A
c b
B a C
) B-C b—c
(i) tan IET Bl P cot—
. A—B] [a—b] C
(ii) tan "2 )= lato cotz
. C—A] [c—a]
(ii) tan T cta cot—
Tt &1 gorwRet:
f#dt A ABC ¥,
A
c b
B 2 C

i 1
AABcﬁ,amaiaw=5 bc sin A

ca sin

| —

B

1
5 ab sin C




GRAPH OF SINE FUNCTION

T T T w| 2% | 3% | S« ks S5 47 3 S5t gk 11w
X ol 2| 2 2= 122 =1Z2 1212228 =2
6 4 3 2 3 4 6 6 4 3 2 3 4 6
. 1|1 |3 N 1] 1 NE) NE] 1 1
y=sinx |[0| = | = | =2 (1|2 |=|=]0|—=|-—= -2 |a|-Z2|-——|-=1]0
2 |2 2 2 |22 2| V2 2 2 N
y=sinx | 005|071 [ 0.86| 1 | 0.86] 0.71{0.5| 0 (-0.5 |-0.71 |-0.86 | -1 | -0.86| -0.71| -0.5| 0
N
Y
0,1)
y = sinx
,X' N
21 -3n =’ - O I n 3n 21
> 3 2 2
(0,-1)
Y’
GRAPH OF COS FUNCTION
™ 0y T || 2w 3 S T ST 4t | 3w | Sn | 7w | 11w
X ol = | = |2 = 2 | 2 e | = | =222 =2x
6 4 312 3 4 6 6 4 3 2 3 4 6
Bl 1 1 V3 B 1 1|1 |3
y=cosx |1 | 2| —=|=]o| = |-—=| L [at-2|-——|-—=]o0o|=-|—=|X2]1
2 | 2] 2 2 2 2 2 L2 2 2] 2
y=cosx |1]0.86[071]05]|0 [-05|-0.71[=0:86"| -1 | -0.86 | 0.71|-0.5]| 0 [0.5][0.71[0.86| 1
X
27
¢(0,-1)
vY'
GRAPH OF TAN FUNCTION
X S S O N S P L S Y I N B L
2 12 3 4 6 12 12 6 |41 3 12 2
f(x):tanx -0 | — ﬁ+1 —\/§ -1 —L — \/5_1 0 \/5_1 L 1 \/g \/§+1 00
V3-1 B B+l BB J3-1

RAKESH YADAV READERS PUBLICATIONS PVT. LTD




Y
X' X
=3 -7 —x o = n 3n
2 2 2 2
v
GRAPH OF COSEC FUNCTION
X o |Z| T | T o|E| 28 | 3m 2m oo e [ Im | ST | SAw T
6| 4 3 [2] 3 4 |6 6 4 30| 2
2 2
f(x)=cosecx | oo | 2 V2 N ERNE V2 2 | oo | =00 | =2 2 115 | -1
=141 =141 — —1.41
=15 —1.15
Y
[_3_“ 1] _n T 3n
X 2’ 2 2, 2 X
o -3 B N o [3—“—1] "
2 T2 2 2’
v
GRAPH OF COT FUNCTION
+ T |@m|4m || 2n | 3w | Sw _ + | In |57 | 4n | 3n| S | 7w | 11w _
X 0 b= = |—|—| T — === = |— | — | 2~%
6 .4 3 |2 3 416 6 | 4|3 ]2 3 4 6
1 1 400 1 1
y—cotx | o [ 1 |—|0|-——| 1|3 - Bl1|—=|0|-—]|-1]-B]-x
3 3 3 3
Y
_3n T 3
X’ 2 2 2 X
—on — o = T 2n
2
v
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GRAPH OF SECANT FUNCTIONS

" i N |l w|w|® | |2n| 3w 5T
X — | —=|——=|-—=0| = | = | === |=| = | = |x
2 3 4 6 6 4 13| 2 2 3 4 6
2 2 2
f(x)=secx | —oc| 2 \/5 — |1 |—= \/E 2100 |—00| 2 —\/E -—— -1
) 5 E 5
Y N
_T (0,1)
X' 2 X
< @ . 2 >
3n —T O T 31
2  (m-1) (m=1) 2

-_(O’_ ) m
bY'

Some important formulas used in height and (iii){ Mest of the questions use angles of 30°, 45° and

distance /39T 9T g | WA §H A1 /P HewaYUi TN 60°, so we can remember the ratios of the sides with
(i) When we look up, the angle formed by the observer respect to these angles.
along the horizontal is called the angle of elevation. / rfershad we i | 30°, 45° G 60° % HIUK 1 T4 Bl 2,

S TH SR @A A YuF k1 &S ® W S R0 S o &H T I b weef H STl % ST Bl A% W@ Wkt

10T FHEeA 2l
@K\ ©) @
©)
)
©)

O

P @

(i) When we look<‘dowmny,the angle formed with the

horizontal side ofithe press is called the angle of
depression.

9 A @G © q U w S ® WY S HI

ST WO FecAdl Bl
STEITHA 0T

(iv) If the value of the angle doubles when the distance is

walked, /(% a T =@ T HI01 H1 HF I T &SI E @@,

%D
0 20 c

A(— a—>B
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/ADB=20-6=90

What is the outer angle? (26, AADB/ &1 d&d Ul %)
AABD ¥,

(Sides of opposite equal angles) AB = BD = a/ (foada
T HIVT FT S

Then we can find the value of the height q using
only one triangle.

T TH Fad Tk 59 BCD &1 ¥a0 &{& 9K DC &7
HH 6 FL G B

In a straight line, the height of the tower is
complemented by the elevations made with the base

of the tower and the summit of the tower at a
distance of 10 km.

T e W@ H IR % SMER ‘a9 'b' 30 W feem fag
CdD¥ IR % RN & W o1 3994 TH-TN % [Th
2, @ IR FT AR

D
h
90°—0 0
D‘ b C4+—a—r
A
h
0 90°-0
B D C
< a > < b >
then h = /ab

If any two points. A afid B'if the angles of elevation
of the summit of aftower of height H are g, and ¢,
and the distang¢e|between these two points is d,
then d = h(cote1 —cot g 2)

7fg frel <1 fogaiiA do1 B @ vl h 39 ot SR &
R 1 SFTT &0 g, T g, B A T A a3 &
= ®1g0 d = d, d = h(cotg, — cotp,)

0, 20P

» Two points on either side of a tower of height h. If

the angles of elevation of the summit of the tower
are ¢, and ¢,, then the distance between the two

points will be. d = h(cotg, + cotg )

et h S Tt 2R & M SR feerd <1 fagei A qen B
% gN T R & I HO g qe g, B A, A
fagatl & == =1 g0 @Ffil d = h(cotg , + cotp,)

0, H 0,
A ¢ d > B

If two points areéjlocated at a distance of a and b

from the base 6f'a‘tower of height h and the angle
of elevation frem the summit of the tower is

complementry by these points, then h = /3

T h'SemE a1t 2feR & YR ¥ a @l b W W T fag
feom € aen = fagell & g0 IR # TR W S=E w0
AT H QH B, A h = fpp B

h
9 \90-0,
<——a—>A B
< b 7

Three points in the square of a TV tower. The angles
of elevation from A, B and C, which are in a straight
row, are located at the base of the tower is o 2a
3a . then height of the tower.

T Al IR H ER WA fage A, B iR C, s T
el dfe W R TR % SMUR W TRd ®; W SEA Wi
FH: o, 2 o AR 3o B IRE AB = a B, d TR H
S B2
a sin 2a

A balloon of radius 'r 'subtend an angle of o over
an observer's eye and the angle of elevation of its
centre from the ground is p. The height of its
center will be higher than the ground is -




5 r F1 TH AR TE UHEF FoS@ W oo F RO S

AR w3 T SR g W ITH F% T I FU B R
IHH FF F GH Y S B

The angles of depression of two ships were found

. Q
r sin fB. coseCE

on either side of a light house & and P . If the

height of the beam of light is h m. and the line
joining the vessels passes under the beam of light,
what will be the distance between the vessels?

T TR - G & W § 3TH A 1R Y STl & 3TaTH
O O SR B U T A TERT - G i e h L © SIS

STt i e el Y -0 & e ¥ S 8, S Sest &
o % 50 @ e

h(tan o + tan 3)

tan o X tan 3
The angles of elevation of the top of a building and
the top of its chimney from the ground are x° and
45° , respectively. then the height (in metres) of
the chimney is- (h cot x — h)
fHae 9 TH 9o & Y qen 9w fow & 3fid & 3=
THI0T HAI: x° TN 45°, IH 9o 1 S h e Tl TRIAR
famet %1 S (WX §) Bhf- (h cot x — h)
The angles of elevation from the top and bottom of a

tree along with the top of a building are x anduy
respectively. Accordingly, if the height of the tree ish

hcotx

metres, then height of the building is- m

TF a9 & MW & 9 TF I & IS TR F 3=
10T HHY: x AR y Tl TEIER a7 WA &1 S h e

hcotx

B, q 39 W H S g

copx—coty

Two pillars are at adistance of x meters. The height
of one of them{is twice the height of the other.
Accordingly 4if an ebserver from the midpoint of the
line connecting their bottoms finds the angles of
elevation of their vertices complementary, height of

X
the smaller pole is:- N

T T x Hiel F g0 W ST TH H SAE, T R A
B TEIER, 9% 3% aell FI Sigd el W@ % w9
Tk A, S IO %S9 R0 Qe IR I §,

X

TR @Y I AR el B PG

Three points A, B and C located on a horizontal
straight line. The angles of elevation of the summit
of a TV tower from A, B and C are «, 2a and 3o
respectively. If AB = A and BC = b then height of
the tower is: /T &ifael Tl W@ W o i fagat A,
Bd C¥ TH A& AR & IR &1 3791 HI01 F99: a,

20 T 30,21 AR AB = a 3K BC = b @ 2l H e

T % (a-+b)(3b—a)

A vertical tower stands on a horizontal plane and
is surmounted by a vertical flagstaff of height h. At
a point on the plane, the angles of élevation of the
bottom and the top of the flagstaff are o and B
respectively. the height'ofithe tower is-/ T&H FMRR
R T &S T W TSl ® STH W h HEE 1 Featy
T AR ST STl @l JHeel T U fag o, R o
MR AR 9 ok S9E @ 107 HAI: o 3 B B A TR

h'tan

T SR -

tan3 —tan o

Twe, stations due south of a leaning tower which
leanstowards the north are at distances of a and b
fromyits foot. If o, B be the elevations of the top of
the tower from these station, prove that its

inclination 6 to the horizontal is given by:/T&

ek TU 2R oF 301 | fEeod g1 WA S IW F AR Fehd
%, 70 MR ¥ a 3R b #I T W T A o qen p =
Ryrl @ <R % o HY = w0 2, @ afas o fog

bcota—acot3
Ww%._ Cote_——
’ b-a

If the angle of elevation of cloud from a point h
metres above a lake is o and the angle of depresion
of its reflection in the lake is B, the height of the

cloud is:/ af% T& 3@ ¥ h WX IR wF {55 9 9_A *Ht
FEE H I o T IR A § Tk wlafa" o FoAEA w1

h(tan B+ tan o)

tan(3 —tan o

HIO0T B B, A AR I HEE Bi-

A round balloon of radius r subtends an angle a
at the eye of the observer while the angle of elevation
of its centre is B. the height of the centre of the

. . a
ballon is- r sin B cosec 5

1 r &1 T& A [N THeEE wl el W TH R0 a
T Sl Uk oh% oh S9d 1 HIU B B Al TR

ﬁ?ﬁ;ﬁﬁﬁﬂ'ﬁrsinﬁcosec% Ky
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The angle of elevation of a cliff from a fixed point is
0. After going up a distance of k metres towards
the top of the cliff at an angle ¢, it is found that the
angle of elevation is o. the height of the cliff is/

e fifeed fig ¥ ©F 9z & forer 1 9 w6 ¥ W
TgT % WY FH IR ¢ H HO W k WX F T q&H oW
o 9%, 98 U S 2 H1 HgH oh @ 1 S5 B0 o
k(cosd—sindcota)

coth—cota

21 @ qgH B SEE 8-

metres

The angle of elevation of the top of a tower from a
point A due south of the tower is a and from B

due east of the tower is B. If AB = d, then the

d

height of the tower is m.

2R ok feqor H Wk g A @ TR o e S w0 a ©

3 TR &% 7@ | f5g b W R ok wid == w0 B R?
d

_\/cot2a+cot2|3

afs AB =d ®, @ IR H F9E o

The elevation of a tower at a station A due north of
itsis a and at a station B due west of Ais 3. Prove

that the height of the tower is:/T& 2R &% I &
=TI HIV Tk BRI AT TR & SHA @D o T

T WYF B A Uivem e © @ B © Tl 2R i e

ABsina sinf3
2 Jsin’a - sin’p
The length of the shadow of a tower standing on

level plane is found to be 2x meters longer when
the sun's altitude is 30° than when it was 45°. then

the height of tower is:- x(\/g + 1)

A W TS TH AR FHIBEAVRI_gars 2x HX dat g
S ® S IS S H0B0° T 7 I e 5 AT

45° BT ®, @ <R @ S8 x(J§+1)

A tree standing on,a horizontal plane is leaning
towards east. Atitwo points situated at distance a
and b exactly due west on it, the anlges of elevation

of thé'top arerrespectively a and 3. Prove that the
(b—a)tan(xtanﬁ

tan o—tan 3
THAe W @l Tk U qd W1 AR gE W Bl 5@ I
ufeem ¥ a 3R b # 0 W feerd 1 foigati @, oid & s=e
FO FW: a AN P T A F W w owEE @
(b—a)tan(xtanB

tan o—tan 3

height of the top from the ground is

>

>
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If the angle of elevation of a cloud from a point h
meters above a lake is a and the angle of depression

of its reflection in the lake be B, the distance of
the cloud from the point of observation is/3g T&
3ol % SW h W 1 SoE § a8 H S99 B0 T a
AR e o THw wiatae 9@ e &0 B, @ e

2hseca

% fiig @ a=e #  8

tanf - tana

From an aeroplane vertically above a straight
horizontal road, the angles of dépression of two
consecutive miles stones on gppeosite sides of the

aeroplane are observed to be aand . Show that
the height in miles of aefoplane above the road is
given by /U i &ftel gk ® SR ooTd TH BAR
SRS 9§, o Sere feEda R W emar feem 31 e

Rl % ST BV REE: q a1 BUE W B, df HEw

tana tanf

% FTR TAE SR FH FOE T

tanf + tana

PQ is apole of given height a, and AB is a tower at
some distance, Ifa and P are the angles of elevation

of Bythe top of the tower, at P and Q respectively. the
height of the tower and its distance from the post.

PQ € T ST a %1 TH @E 2, 3R w2 30 W fred AB
T A 7, A 3R FA: q 3R B W TR & wid, B #
I RO, A

atana

Distance /gt = Height /ST =

tana —tanf} ’ tana —tanf3

A ladder rests against a wall at an angle a to the
horizontal. It foot is pulled away from the wall
through a distance 'a’, so that it slides a distance

'b'" down the wall making an anle B with the
horizontal. Show that/ T& H&t A H WA q B
0 W T aR % TR ot g8 B1 30 6N & a Hi
# 3 7% 9= di=n S ?)1 99 98 SaR W b Hie #

T wEs FI 2| o9 9% &fas & W B H T F,

a cosa — cosf
@y = sinf - sina

A tower, subtends an angle a at a point A in the
plane of its base and the angle of depression of the
foot of the tower at a point b meters just above A is

B. the height of the tower is:- btana .cotf3

T HHR, 3794 YR & a1 | 95 A W TH HI0T o 0
BN A& 3% IR b HIR F T9E W IR & TR &
OIS 10T 1 B SR 81 2R I H=E:- btana .cotp




From the top of a tower 'h' metre height, the angles
of depression of two object, which are in the line

with the foot of the tower are a and B (B > a). Find
the distance between the two objects h(cota — cotf)
T W bR F S ® W @, @ fge @ g ®
R H W@ H E, AT O, q 7 B F (B>a) @@
Tl a&geti & o= # g0 € h(cota — cotP)

A window of a house is 'h' metre above the ground.
From the window, the angles of elevation and
depression of the top and bottom of another house
situated on the opposite side of the lane are found

to be a and B respectively. the height of the house

is h(l+tana +tanp) metres.

T R HI Tags! wHA 9§ 'h' W) TR B fagwt 9, el
% faqda fxen o feord go =R & ofid 3R 901 & 379 @R
ST & 10 HHI: q IR P U W T A SR BT S

h(l+tana +tanp) HX 2l

If the angles of elevation of a tower from two points
distant a and b (a>b) from its foot and in the same
straight straight line from it are 30° and 60°, then

the height of the tower is - /45

Ifg T 9HR % U= 9 < f6gei a 3R b (a>b) S 3EA
el T € &1 3= H07 30° SR 60° B, ° e T Heg

= ab

From a light house the angles of depression efitwo
ships on opposite sides of the light house are
observed to be 30° and 45°. If the height of the
light house is h metres the distance between the

ships is: /T YTRT T ¥ TR J@reh TR fohTRI T &1 STt
% ST & FM 30° IR 459 @M < A e T I
FE h WX T, & et dgdgent e (3 + 1)h metres
The angle of elevation of the top of a tower standing

on a horizontalyplane from a point A is a. After
walking a distance,d towards the foot of the tower

the angle elevation is found to be 3. The height of
the tower is:- /5 A ¥ &ffs 70 W @ R & g &
I RO q € TR IR H AR A g d 9 HA *

d
cota —cotf

o S IO B R S €, o SR S B

Two persons are 'a’ metres apart and the height of
one is double that of the other. If from the middle
point of th line joining their feet, an observer find the
angular elevation of their tops to be complementary,

. 2
then the height of the shorter post is:- 2

T oAl ‘2’ WX F U WE IR TF FT SAE TR H S4E
T 1 AR ST W R Sied arel @ & w9 fag 9,
T A I I F HI0 H Rk G L, A B Al

HT HaE %:—%

The anlge of elevation of a cloud from a point h
metre above a lake is g. The angle of depression of
its elevation of its reflection in the lake is 45°. The
height of the cloud is:- h tan (45° + 9)

T 95 9 tF e & h WX SR o tF a"a & 3=
FU g T, 701 39 fag % #a A =9 giifsm w ama w
T I 45° B, €W HI SEELRh tan (45° + 0)
A tower subtend an angle of, 30° at a point on the

same level as its foot. At.@second point 'h' metres
above the first, the depression of the foot of the

h
tower is 60°. The height of the tower is:- Sm

TH HAR 797 J- )T T T T 53 | 30° &1 &0
T 1 Tt g @ hHeR e fed T fag @ g %

e, FHISTITHA I 60° 21 R FI HaE B:- gm

It“ishifound that on walking x meters towards a
chimeny in a horizontal line throught its base, the
elevation of its top changes from 30° to 60°. The

height of the chimney is:- gx /T S ® fR
T YR 9§ Afas Y § we faw 1 e x Hiew 9o W,
TG IY T I FHU 30° § 60° dF G Sl Bl

famft 1 S @ - gx

Maximum and Minimum Value of Trigonometric

Function/PraRtutfiadia wem o1 stfireran @i <aw w=

Limits of values of trigonometric functions/

FreuTfidiar el & Wl st gl
Minimum value | Maximum value
FAGH T HEWH 9
sin® & cos O -1 +1
(forer =ma)
sin%0 & cos?0 0 +1
(|H =)
tan 6 & cotO —00 oo
(forer =ma)
tan?0 & cot?0 0 oo
(|H =)
sec O & cosecO —oo + oo
(forer =ma)
sec?0 & cosec?0 1 oo
(forrg =)
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- The values of Meb and Bvemb can be anything
from point of view but the values of Meb and Bvemb
cannot be between -1 to 1.

secO 3 cosecOF HF —co W +oo T %D N 8 Thd ©
W secB 3 cosecOF AH -1 W | & a9 &l & Fohd &l

T2 AN TEd T :

i.

ii.

e
[
=
b

First quadrant /9™ I~ sinO increases from
O to 1 ; cosO decreases from 1 to O and tan®
increases from 0 to oo ./sin® &1 ¥F 0 ¥ 1 T =@l Z,
cosO FI UM | ¥ 0 T 5=l € 3R tan O AH 0 ¥ oo T
el T

2nd quadrant/fg?ﬁ'ﬂ ﬂ@ﬂfﬂ:— sin ® decreases from
1 to O ; cos® decreases from O to 1 and tan®©
decreases, from oo to 0./sin® 1 TH 1 ¥ 0 T =l
2, cos® HIHAM 0 ¥ —1 T ==l § 3R tan® T 71 oo
W 0 Tk S R

3rd quadrant/ﬂ?ﬁ'q ﬂ@ﬂﬁ'ﬂz—sine derceases from O
to—1; cos@ increases from -1 to O0; tan 8 increases
from 0 to oo /sin® T AF 0 ¥ -1 T ¥ ®, cosO
T HA -1 W 0 T 9gdl § 3N tan® I HF 0 W oo TF
e 2

aqd TAI:-sin® increases from —1 to 0; cos®
increases from O to 1; tan® decreases from oo to
0./ sin® &1 |1 -1 QOWW%,COSO FHAF0 |
| @ gl ® 3R tan® & 9H oo ¥ 0 G w2

IMPORTANT POINT:-

i.

ii.
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asin?@ + bcos?06
In this type of expression/3d J&HR &, ¥,
I a>b

Maximum value /HgdH HIT =a
Minimum value /~J7dq9 9™ =b
ag b>a

Maximum value/HedH | =
Minimum valuey/=aq | =a

When afgles are different and not dependent on each

other /S8l 1T, f=1 3R T g R f3R 7 % &, 7@
sin®a

Maximum value/HgTH HM =+1

Minimum value /~7dH H1 = 0

cos?f

Maximum value/HgdH HM = +1

Minimum value /~7dH d1 = 0

If expression asin® 4 bcos 6 is given, then
% asin® 4+ bcos® =AsF &I M °, 7@

Highest value/®8TH AM =,/q2 4 p?

Minimum value /=9 AM = — /g2 | p2
cos?mg /afg

If expression of sin?®@ +
sin?@ + cos?"@ = A1 T 7, T
maximum value/HgH HH = 1
minimum value/=1dH HM = put 6 =45°
In the expression of sin"0. cos" 0.
=S sin”0. cos"0F faU,
Maximum value /HEdHgHN= ZL”
Minimum value /=<[@H#EE % fau

(i) When n is even then minimum value 0/S9 n

TH HEA BT g 7 = 0

(i) When n is odd then minimum value/Sd n
. -1
fovm g 1 9 =gAag JH (2)

sin”@

when n is even , max=1 , min= 0
atan’0 + b cot?6

or

a tan?6 +
tan>0

minimum value/<ITH A1 = 2./,

maximum value/HgdH HM = oo

in expression of a sin?6 + b cosec?6 /Af a sin’6
+ b cosec? = = M1 B, T

(i) ifa < b minimum value/=Jd9 AA =a + b
(i) ifa > b minimum value/=AdH AH = 2./4p

In expression of a cos?6 + b sec?0 /3fg

acos’@ + bsec?=s& f&a1 W B, TW

(i) Ifa £ bminimum value/<1dH AF = a+b

(i) Ifa > b minimum value/~IdH A = 2Jab

In the expression of a sec?6 + b cosec?0 /< asec?0

+ bcosec?o =HSe a1 T B, 99

Minimum value /~JIdH | = (\/5 + «/3)2

Maximum value/H8dH HM = oo
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LINE AND ANGLE  CHAPTER

LINE AND ANGLE/¥@ET 31i¥ &hiur
>  POINT/fag

A point is a position is space which has no length
or width or thickness.

T fig T T 21 S 7 B TR B ® 7 W, 7
e 3R T TR

> Types of pointﬂ%@’ & BN

(i)  Collinear point/ @ fag
If 3 or more than 3 point lie on a line close to or far
from each other, then they are said to be collinear.

I 3 A1 3 9 ek 93 T W@ WTH S & e A
feorg &1, A o W@ FEan Bl

Eg. Point P, Q, R, S are collinear/P, Q, R, S T&% W@ Bl

P Q R S
(ii) Non-—collinear point/3t&R@ fag
If 3 or more point are not situated on a straight

line, these all point are called non-collinears
point.
Ifg 3 =1 arferen foig weh weft Y W frerd et €, @ A @
fiig e foig weam €
>  Ray line/f&Tor I@m
A line with uni-direction length
A——>B
A line is a straight one — dimen§sional figure that

does not have a thickness, and it extends
endiessly in both direetions.

T @ U W U STl st ¢ e HieE e 2R 7, SR
g <M el § S w9 Hethel g 2

>  Line segment/i@r@s
A line having a fixed length is known or line segment.
T Yy fTEE T e € 59 W %1 e FEd ©
Ae———B

Types of lineR@T & YahiT:-

(a) STRAIGHT LINE /¥t ¥@n

A line which does not change it's direction at any
point is called a straight line.

T Y = foret o fag R soet faom 2t axerdt, 9% wiwdt
Y@ wEd 2l

A<——B
(b)  Curved line/3% @1

(©)

(d)

Yar ik wor 26

A line which change its direction is called a curved

line. /58 @1 S 37O o weerdt € oo @1 FHeart B

B
A
Transversal line/fd@® @1

A transversal is a line that passes’through two or
more lines in the same plane at two‘distinct points.

T T Y@ T Y S U e 9 @ STen-ster fageh

W @ ¥ e TS €l
P

A / B

c— RQANY |

Q
AB| |CD| | EF and PQ is transversal line.

Parallel line /9Hia¥ I@T:-

Parallel lines are lines in a plane that are always the
same distance apart. Parallal line never intersect.

THIR W@ T GHqel B U 3@ B © S eHen g9 54
R E 81 TR W@ w9 ufiiest T8 S B

L— 1\ 1\ 7}

d, 4, T
d J | d d

S

d, d,

A

L] |M] |N These line are parallel line.

Concurrent line/‘ﬁﬂ@?")ﬁ ar

Three or more than lines, which pass from a single
point is called concurrent lines.

& 1 eferss Y@Td, S T fog @ EER TeRdl §, gushdd
@ Feer B
C

EWF
A B
G/hH

D
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Ang le/&I0T

Angle is the inclination between two side.
P

/PQR =6°
60
Q >R
Type of Angles
Acute angle/=J7 HI0T:-

X

If/afs 0° < x < 90° then x is acute angle. 79 x T
I 10T BT

Right angle /S9ahToT:~
y
y =90°

If/4fg y = 90° then y is right angle T y s TH T &R
Obtuse angle/ 3Tfe wHIT:-

If/af$ 90° < z < 180° then zis obtuse angle 9 z T
arfersk 0T 2

Straight angle /<] @+

t
& [\ —

L
If t = 180%then angle is straight angle/ af% t =
180° e, 101 Fe 10 Feerd 2l

Refléx angle,/ e T~

T >

If 180° < r < 360° then angle r is reflex angle.
Ifg o1 180° 3 360° & = € 1 10T r F&T HI0T Bl B

Complementary angle/q% 0T~

When the sum of the measures of the two angle is
90°, then angle are called "complementary angles".

ST 1 10N T AR 90° T FHIT ek KV hEEA Bl

Supplementary angle /S¥{% 07—
Sum of two angle which are supplementary is 180°

Y 101 S FESF € SR A 180° Fe B

.—
D B
/x+2y=180°]
Linear pair angle/#iui, 1 {fa® 39

A linear pair _is{a pair of adjacent angle whose non-
common sides are opposite rays.

T W T SEE HI0 F1 T e §, e W syt

geTd feredr feror ¥ et €
CO
i o
/x+ 2y =180°

= Linear pair angle are supplementray.

Adjacent angles/3TTq=T &IUT
Two angles are said to be adjacent if

comimon

2

«1 and /2 — adjacent angle.

They have a common vertex
They have a common arm.

The non-common arm are on either side of the
common arm.

e Common arm

e Common vertex
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PQ || MN then find the value of a+p+y?

p Q

[0

y

B SON_ a+P+y=360°

A X

x=a+b+c

E
y/7<x
C D
q p
S I
A B
W7L/Z
F
AB| |CD,

EF is transveral line

So, /x = sw |AlternatefAngle|<)Exterior

Zy=/z |Alternate Afigle| =Exterior

p=
Zq

=/s
P [ Alternateinterior Angle]
=/t

IfAB] | CD,
EF is transversal line,
So, because of vertical opposite angle:

(Za=Zc); (£b=24d); (Le=Zg); (4f = £h)
and because of corresponding angle:

(Za=ze); (£b=Lf); (Le=Zg); (£d = £h)

°
A m B
L.H.S o+ R.H.S
B
Sum of angle on RHS = LHS
° A E
X p
B E
oY 4dla
D z T

X'y:z=p:q:r

X _ p
X+Yy+z ptq+r

There is one and only one line passing throught
two distinct point.

Two or more line are said to be coplaner if they
lie in the same plane, otherwise they are said to
be non-coplaner.

T fafi= fagen § it ST oTell Tk 31 saet T & @
21 A Y e TET gede weard § Ak o T &
T § feord B, st=aen 3= TR-Gwdeltd w8l S Bl
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A triangle is closed figure with three sides or a closed
plane figure having three sides and three angles. /T& 14
A qeTet o W Tk =% AR € AT Tk 5% THAe 3R ¢ fore

I 9 S G w2

>

3 sides, 3 vertices, 3 altitudes, 3 angles

3 9o, 3 ¥, 3 9K, 3 Hu

+<A+,B+ ,C=180°

1 1 1 1
Area = Jrax h = Eb.h2= E.Ch3 =3 Base x
Corresponding height. /Fafud S|
= ah, = bh, = ch, = constant/ah, = bh, = ch = f&eR

Q |~

1
¢

S| =

h :h, :h, =

1 2 3

Property of triangle/frss =1 ur-1:

Sum of two sides is always greater, then third side. /
q el w1 AN e e e 9, ol B 21

b+c>a b>|a-¢]

atb>c = b> |c-al

c+ta>b

Property of triangle/fxast s'7ur-2:

Differnce of twolsidesis,always less than third side./
2 W& BT STRBERT R, TE § A B B

|[b-c| <a

|c—ad <b

|a-Db[sc

Property of triangle/fras =1 ur-3:

RAKESH YADAV READERS PUBLICATIONS PVT. LTD
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TRIANGLE

Fregst

q=> «B=,C < b=c
= s/B>,Ces b>c
= s/B</Co b<c

Classification of Triangles/frssi st arftervur

There are many different kinds of triangles. The fol-
lowing table outlines some basic gypes of triangles./

TSl & g TeNT-31en YR B | T s el TR &
Tl =1 iR w2
On the basis of sides/ssmet& amar w

(1)

(1)

(iii)

Scalene Triangle/ fauasg =14 All three sides are of
different lengths is called a Scalene Triangle.
A qTE SreT-eTer T w1 B © e fouarg e
a1 S 2
AB#BC#CA

A

B H C
Isosceles Triangle/ THlzag Y7:- Two sides are of equal
length, is called a Isosceles Triangle./3f ¥STd THH
g 1 et €, 5 wafgag e wer s 2
AB =AC
A

B C
—> Angles opposite to equal sides are equal.

TaE qenel % fawdd wor gHE 2
+«+B=«C

Le.

b 53
Area = 1 4a’ -b* where a = length of equal side/b

=BC/W=%W Sl a = HAM 91 & A9

b=BC

Equilateral Triangle/ @HaTg 147~ A triangle having
all sides equal is called Equilateral triangle.

e B e @il ot gHE St ¥, gHeg B e 2
AB=BC=CA

[ 115]




B f C
All angles are equal and is equal to 60°/3t HivT
T € 3R 60° F T 7
4A=2s2B=,2C=60°

a

Inradius/ 3541 = BN

a

circumradius /TR = 5

Altitude /S = ga

Area / &5%d = gaz

On the basis of angles/®iur & anaR W

(i)

(ii)

Right-angled Triangle /¥ & f39:- In a triangle,
in which one of the angles measures 90°. Rest two
angles are complementary to each other./T& fI4s

¥, for Tk 10T 90° B 71 WW I B TH TR F TH B

Largest side/a €l T, b2 = a2 + 2
w «B=2zA+2C
Acute-angled Triangle/ =7 il 1745 A triangle in which

every angle is more thaf 0° and less than 90°. /Th
gt o g w0 09 W ek 1R 90° ¥ | B &

Largest side /€l 9T, Let b2 < (a2 + ¢?)
.. According to cosine formula/m L3El Ed IRESIRS

[ b2 = a2 + c2 — 2ac cosB|

Here cos gives +ve value because B < 90°
Tl cos H HM +ve 31 € FifH B < 90° @

Each angle is less than the sum of the other two.

TAF F0 S A F AT Y FH )

(iii) Obtuse-angled triangle/ 3ife HUT AT - A triangle in

which one of the angles is more than 90°./T% 3
TS T w1 90° ¥ S
Largest side/S€l 9T, b2 > a2 + 2

A

C a B
According to cosine formula/®HE1 g3 & 3TIHR

[b2 = a2 + 2 + 2ac cosB|

Here cos gives negative value)Sogi=ve becomes
+ve because B > 90° /T8l cos FiNHS A 3T gy,
So, —ve 91 ST § R B > 90° %

2B>zA+ «C

Similar Triangles/ TReY. Ags: If all the angles of a tri-

angle are equal to the angles of another triangle, then
both are called similar triangles [relation [represented

as ~ | to each other. /3 T& f3qs & Tl &0 TR s &
10T HYSER €, A ST I Toh TR o THEY Y el S 2

Condition for similarity

A

B C B C

Here, /A=/A',/B=/B.ZC=/C', then AABC
and AA'B'C will be similar. So AABC ~ AA'B'C'

AB _BC _CA

" AB' BC CA
Congruent Triangles/ @aFTad f497: Any two triangles
are called congruent triangles (relation represented
as =), when a triangle covers totally the other tri-

angle. In other words if both triangles are exactly
same (identical) to each other in sides or angles.

et oft 21 Frogsti 1 watme S (= Say & w9 H
T €) el W €, 5 Tk S T e ¥ g e w6
FIR FA 2| TR IR H AR I S vedf = won F
TR % focsha 999 (TAM) |

D

n
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Here, in AABC and ADEF
/A=/D,/B=/E,/C= /F ,and AB=DE, BC =EF,
CA = FD then
.. AABC = ADEF .

Congruency conditions,/ TalTaaar &1 f799:

. S-S-S (Side-Side-Side): Here, AB = DE, BC = EF
and AC = DF, then
. AABC = ADEF by S-S-S congruency condition.

—H =

B ”' C
. S-A-S (Side-Angle—-Side):
Here, AB =DE , AC = DF
and /A = /D then
. AABC = ADEF by SAS congruency condition.
B C E F
Note/‘ﬁ?‘: The angle involved in SAS“condition
must lie between the sides.

SAS fefd & wnfia wior v&fl & &9 & =fsul
e  A-S-A (Angle-Side-Angle):
Here, /A=/D,/C=/F and. AC=DF, then

. AABC = AAEF by ASA congruéncy condition.
| /\
B C E F
Note /€: The side involved in ASA condition must
lie between the angles.

ASA feafa # wifie vt ion & == 8 =feu)
R.H.S (Right-Hypotenuse—-Side):

RAKESH YADAV READERS PUBLICATIONS PVT. LTD
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If any two sides of a right angled triangle are equal
(separately) to any two corresponding sides of an-
other right angled triangle then beth triangles are

congruent. /3% T THFI0 e F Hd T oM TR
TR S T R & S et s SET (STrT-3TerT )
g, 2 s wetmEe )

Here, /B=_/D=90° @nd AB = DE and AC = EF,
then .. AABC = = DEE

Median /AT{2HhT:
A
F o AE
B H—p—H C

A line drawn from a vertex to the opposite side of a
triangle, which divides the side into 2 equal parts

is called a median. /T 34 & st & fouda fxen o
@it T Y, S uet i 2 SR A A fawfed w §, w
mifegeRt wel S Bl

Here, AD, BE and CF are medians and BD = DC,
CE = AE and AF = BF

Iei, AD, BE 3R CF @1 € 3K BD = DC, CE = AE 3R

AF = BF

Centroid (Centre of gravity)/ %5 (TEETHHT T H5) :
A

BE—H—L—H—c
A Centroid (point in figure) is the point of inter-
section of three median.

T HE (T 9 fag) @ we % whiesed w1 fag R




Rule/f7H: The centroid divides a median in the ra-
tio of 2 : 1 with the larger part towards the vertex,
i.e., G divides BE, CF and AD in the ratioof 2 : 1./
Tseh U WA 1 2 ;| o S | T e €, e
3iid =t SR Se1 WM e €, e, G, BE, CF 3R AD &t
2 :1 % o9 | fawfem w=ar 2

OD OE OF 1

The medians make 6 triangles of equal areas./

A GHH 5w % 6 IS 59 2
as— ar AAFO =arAFOB =arAOBD =ar AODC =

1
=ar ACOE =ar AAOE . = 5 ar AABC

AD = %\/Q(AB)Q +(AC)2 - BC?

1
D= < AD
OP=3
AO = 2AD
3

Altitude/ %975 An altitude is nothing but the height
of a triangle. It is a perpendicular drawn from a
vertex to the opposite side./Th SO T TR0 &)
FAE & orelel w9 Ff TE 2| T8 UH daod § S v i
g fomd faen & @ien s 21

A
F P )\E
B<
N .
B D C

A triangle can have thfee altitides. In case of an
obtuse triangle atleastsne altitude lies out side

the triangle. AD, BE and€F are altitudes. /T& 14
1 A o B Hewdl ehus e Bius % wme o, B
% fFIR %7 § %, 0% 9% el 81 AD, BE 3R CF 9%
&l

Perpéndicular Bisector/ Teed 583

A line that'bisect a side of the triangle at right angle
is called the perpendicular Bisector. OD is the per-
pendicular bisector of BC if BD = DC and

£0DC = ZODB =90°.
T W S gEE R e % U g8 i e wd ¥, e
LT e 81 OD BC o1 wiserd fgem 2 4f% BD = DC 3K
£0DC = ZODB =90° |

A
D

F o E
B H 1 C
Ortho centre/ T &=

It is the point of intersection of three Altitudes of
a triangle. In AABC . O is¢the Orthocentre. /3t

#%: qE Th TS & dF FER ® =Ne % f6g {1 Ao
FiefigR B

A
Ff o E
B D C

Here, AD, BE and CF are altitudes of AABC .

- ZBOC+ £ZA =180°

/AOB+ ~/C=180°

ZCOA + /B =180°

AO x OD =BO x OE = CO x OF

Incentre/ 3d: ®%:

The point of intersection of the Angle Bisectors of

a triangle is calle dthe Incentre./T& s & &0
Toueht & witesad o1 faig ofd: &5 e 2

A
b
CF E
B D C
a
ﬂ _ c+b
1D
Q _atc
IE b
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9_a+b
IF 2
Z BIC = 180 BrC 90 A
= o_ = oy —
2 2
A
r=—
S
Where,

A — Area of triangle /s ®1 &=Fa
S - Semiperimeter. /gHARHR|
R — inradius/3m: =

B D
«—y—>
Area (ABC) = \/(x +Y+2)x xyz

xyz
X+y+z
(%, y)

r=

(%5 ¥3) a (%, ¥2)
|8.X1 +bx, +CX3| |aly1 + by, +cy3|
(X’Y)=| at+tb+c ’| athb+e

If AABC , given above AD,/BEand CF are the angle

bisectors of A, B and € respectively. Therefore O
is the incentre, and€OD¢ OE and OF are in-radii./

Ifg, AD % S f&a1 frn €, GYBE 3R CF %49 A, B 3t
C & &I faursis &l afen 3 378 8, 3R OD, OF ik
OF SH:%!EIT%I
Circumeentre/TR&=:

A

MN—H

(a)
(b)

()

(d)

(e)
(H
(g)

RAKESH YADAV READERS PUBLICATIONS PVT. LTD

The point of intersection of the Perpendicular Bi-
sectors of the sides of a triangle is called the
circumcentre.

T s F el % deaaa aegaR % fawsd f6g @
uRehg el ST 21

Here, O is the circum centre and OA, OB and OC
are circum radii.

Tef, O Ufe= 2 31 OA, OB 31k OC ufiifea 21
Here, /\BOC=2 /A,/COA=2 /B, /AOB=2 /C.
ZBOC=2/A

_ abc

R=21
4A

Relation between Incentre and circumcentre/ TR 3k

TRb= P a9 Gao

In any triangle/@ e S 59 9 = 2 _op,
Excentre /sfgshg

The intersection” point of internal angle bisector
of on€ angle and bisector of other two opposite ex-
terior ‘angles.

T 0T AN FHIGHISTR e 37 & aed foradia s
& TSR] % Ufaess fo=g &l afgshs wed B

ZA
£ZBEC=90°- —/——

2
ex-radii:

: A o A B A
L s-a’'™ s-b’ s-c
s s(s-b)(s-c¢)

. s-a s—a
a+b+c
Where,S=T

A (area) = rr, 1, T,

r +r.+r =4R+r
a b c

= 2
rr,tr,r +trr. =3
r?+r?+r?= (4R +1)>- 28

a




isase - (o) - (32 - (39
Cevian (=faam)

J Cevian — Any random line which joins vertex to
opposite side

Ffgaa _ & o If® @ s i w fawdia gen @
Sredt 21

(h)

A—>Position of cevian

B D E C

AD, AE are cevians/ AD, AE &fo= €
¢ AABC is scalene A/ AABC o A ©

A

B

AC > AB

n£ZB>ZC

1 AD will be near to largest amongB and C i.e. angle
~B and far from small angle Z¢ .

1L AD, /B 3R £C =v 4 @ 998,58 /B & T7ehe B
3R B ®IOT LC W @)
AE _ Angle bisectorof. /A
AE _s /A %1 o fgemsie
AF 5 medianiize. BF = FC
AF _, #ifes1 At BF = FC
« AD _, ‘Altitude/%=T
AE _, Angle bisector of /A
AE _5 /A &1 &I fgasiah

4DAE=£E:£E

e A+B+C=180°

> Sine Rule/-f1a9

A
c b
h
0
B D C
a
a b c

= K (constant)

sinA  sinB _ SinC
a:b:c = KsinA : KsinB : Ksin€
a:b:c = sinA : sinB : sinC

1 . 1 ) 1 .
SZA=—acsinB=— absin)C= — bcsin A

2 2 2
»  Cosine Rule/ HiAT-7TH
A
C b
B a C
b2 +c? — a2
COSA = 2re-a = a?=Db?+ c?-2bc.cosA
2bc
2492 _p?
cosB = cra-v = b? = a? + ¢? - 2accosB
2ca
24 p? 2
cosC = arv-c =c? =a?+ b? - 2abcosC
2ab

> Area of triangle (g% &1 &7w%e1)

1
e Area of A=—x base x height

2

1 .
AWW=§3HWXW'I§

e Heron's formula( &7 &1 f797)
A

B a C
at+b+c
2

Area of A = \/s(s—a)(s—b)(s—c)
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X\\
Y\
—IK
B C
Ar (A) =xy.
>  Side-Angle ratio of some triangles/ (%8 Ay &1 = a:b:c=1:1:/3
qeT-FIT ST >  Some Important point and theorent/HS ST&3l fe3 3R
7=
B
90-9
D
a
) p
90-6 0
& A
b
ab=cp
ab
. pP=—
c
a 11 1
S
. CD?=BD x AD
—l . BC?=BD x AB
C b A . AC?=AD x AB
a:b:c = sin30° : sin60° ;. sin90° BCY BD
15 - (%)%
2 2 . A
a:b:c=1x/3 12
B
75°
a ¢ P
—| 150 —|
C b A B D C
Sa:bic=J3-1:y3+1:2.2 |AB” + PC? = AC” + BP?|
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For any Triangle/ f#dt 4t fys & fag
A

Square

a
| [e—a—s 1
B C

< X >

AAPQ ~ AABC

a=—Y
xX+y

always
X >y

square p

M y

«—x—> b

_ ab ab
_a+hb p=T
cxp ab
ctp ,8b
c

B abc

a’+b’+ab
Alternate Segment Theorem /éﬂv‘%‘?@‘ T T
Q

Yy

Yr

P
Angle bisector theoremy/ FI fg{W TH9g

(a) Interior\Angle, bisector theorem/ AR HIvT
[FCIS Cole e

m AB _BD
n AC DC

a
b

(b) Exterior Angle bisector theorem /<&l EIRRISED
LR

E
A

B C D

AB_BD

AC CD
Pythagoras theorem/. TEITIRG THT:
A

A

B C

In any right angled triangle AB2 + BC2 = AC?, / Tt it
g s § AB2 + BC? = AC?
where/ EH

AB is Perpendicular, BC is Base, AC is Hypotheti-
cal/AB @ 2, BC 34N € v/ f&F AC %0 21

Ceva's Theorem/ fgara 769

A

AF _BD CE _
FB DC  AE
oD, OE  OF

+t=—— =1

M) A5 "BE " CF
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... AO BO CO A
(i) —=<+t==t—=5 =
AO AF AE F O E

. AO _AF AE
™) op " FB " EC

B D C
AO:0G:GD=3:1:2

1
EF| |BCand EF = 5 BC

e Medial Triangle/ TTfeTeT fFgs

A

B D C
AF? + BD? + CE? = FB? + DC? + AE?

J Mass point geometery theorem. /55H &g W

< [—>¢«—][—>
5 H h it o
1
Periméter of ADEF = 2 peri. of (ABC)
m _L
= —_— = ]_
=sml=ml, = 77 arca (ADEF) = area (ABC)
. A o R

B C D
B C

1
AF 5 BD N CE _ Area (EFG) = 12 area of (ABC)
" FB DC EA
. . .. Apollonius theorem/ STqIATIg FHT:
e n circle of equal radiusyare made on base of a tri- ) )
2 A
A
h
Q _________ B LI} D LIl C
B C AB? + AC? = 2(AD? + BD?)
r = A\ —> area of ABC Or

s + (n—1)h——> height

no. of circle

AB? + AC? = Q(AD2 +
Semi perimeter

BC? J
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AM? + CN?2 = AC? + MN?

4 (AM2 + CN?) = 5AC?
F MN = E
2
AM? + CN? = 5 BO?
" *  EULER'S line/ 3ii7eR 3@l
B
AB’+BC’+CA® 4 Orthocentre
AD?+BE?+CF? 3 Centroid
AB+BC + CA i Y o Circumcentire
AD +BE+CF 3
A
HG:GO=2:1
F, E
<
90°
H = ofthocentre /@ &=
B c O circumcentre /9@ &=
AB? + AC? = 5 BC?
If AB = AC y ., _1.1.1
hgth, :h, = A
)
. Isoceles triangle, then /FH5eg ﬁ‘ﬁ"ﬂ BCQ =§ h, h, h, h,

Also If ABOC = xthen ABC = 3 x x for any triangle.

A

B ' C
o o MM My
’ r(b+c-a
area of ABC m
4 . )
=g\/SmX(Sm_ml)x(sm_mQ)x(Sm_ms) X=a::)+i

(@+b+cjx=b+c-a
(D) Mid-point Theorem (Thales theorem)/ ww@zyﬁa
(9eTTHT)

(a) (i) The line segment joining the mid-points of any
two sides of a triangle is parallel to the third
side and is half of the third side./f&dt fsst =t
ot < qemett & we fageti 1 faer aren Yarde dred
ol % THR 3 A SN FT S B R
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(ii) A line drawn parallel to the one side of a tri-
angle and the length of the line is half of that
of the side, the line will pass through the mid-

points of the other two sides. /f&d s &t T
o % i i T e o e ) e g
% STt = @ Y@ o | qensti % HeA fagsti W g
TSR

A

B C
(b) If D and E are mid-points of AB and AC, respec-

tively, then/af€ D @R E %#9: 3@ AB iR AC % w4

fog &1, @t

BC
DE || BCandDE=7

BC
(c) DE || BCand DE = T,thenDareEarethemid—

points of AB and AC respectively.

BC
In this case/a§ DE || BC 3K DE = - A DSRE

FH9: AB IR AC & 7oA forg 21 39 fearfar

(iii) AADE ~ AABC

. Ar(AADE)
V) Ar(AABC) T 2
Triplets (frn)
A
p q
B T C
q2 = p2 + r2
(3,4,5) (5,12, 13) (7, 24, 25)
8, 15, 17)(9,40,41) (11,60, 61)
(20, 21, 29) (28,45,53) (33, 56, 65)
(19985, 87) (16,63,65) (13,84, 85)
(39, 80, 89) (36, 77, 85) (65,72, 97)
(20, 99, 101)

(3, 4, 5]&(6, 8, 10) same as for other

QOUADRILATERAL  CHAPTER

A AR

Quadrilateral: Any closed figurefthat has four sides is
called a quadrilateral.

Tqas: FE ot 5% Tl foget IR YT &, TS e €
»  Sum of interior angles)of a quadrilateral/ﬂ@ﬁﬁ
& 3RO T YA = 360°
ie, ZA+2B#x C+ 2D =360°

> If diagénals of the quadrilateral intersect each

otherat 90°, then /3 E] %@i@r % fomuf
TH-FI ol 90° R Hfd=sg + i,

AB? + CD? = BC? + AD?
C
D

A B
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wads 28

Area of quadrilateral /a@‘ﬁg_’[ H AR

D C

A B
Quadrilateral formed by angle bisect of a

quadrilateral will always be cyclic quadrilateral./

ToRdl IqYS % IV FAIGASER 51 od IqHs THIM TR

=qs B
C

A B




p- /C+/D

b=
A+ /B

£0= =5

£ZP+ £2Q=180°

hence, PQRS is cyclic

Quadrilateral formed by joinning the angle
bisector of a Parallelogram will always be a
Rectangle.

T AR FgHS & &0 g &l fam 9 59 agds
BHIM TH AT TR

A € a > B

AQ =acosb

AP =Db cosO

PQ =(a—Db)cos6

PS = (a—-b) sin®

If BO and CO are tha angle bisectors or angles /B
and ~ C, respectively, then/ I BO T CO S l: ~ B
R~ C o O TSR 2 i:

If ABCD is any quadrilateral, A, B, C, D ar¢ areas,

then /=& ABCD ¥ wgydsl €, d A, B, C, DefiF®et &,
A xA =A xA,

rg- abl=lex)

Quadrilateral formed by joining the mid point of
sides of another quadrilateral.

Teh 3T TS &t qSTtell & weg foig it faement amman
T S

>

A\

Scalene quadrilateral/fasadrg, LRSS
— Parallelogram /FHi@ Igqs

Square/a —» Rhombus/¥d Ig4si
Rectangle/3Td — Rhombus/¥9 =gyl
Rhombus/¥9 Ig4s— Rectangle/3d
Parallelogram /98 R =@ — Parallelogram /SHR
EGRE

Types of quadrilaterals: /i@ljjrr & UK
Depending on length of sides, orientation, they
can be classified as follows.

wef T TAarg, A & STHR W, SR IR afied
fopan ST W 2

I. Parallelogram
Rectangle Rhombus

Square
II. Trapezium (Trapezoid)

Isosceles trapezium

III. Kites
Parallelogram /AHaX Tqs
(i D a C

Parallelogram: Opposite sides are equal and
parallel. /TR gs: THE YoTT THM AR TN Sl 2|
AB =DC and AD = BC

ZA+ /B=4/B+ £C=

£C+ /D= 2/D+ £A=180°

ZA=/Cand £B=«D

The diagonals bisect each other i.e. AO = OC and
OB = OD /faevi weR wafguisd #wd § sfd A0 = OC
3R OB = OD

All rectangles are parallelogram but all
parallelogram are not rectangles. /d4l 3Fd HHIM

=g & oiferd el T =qes sta T 2
ar (AOB) =ar (A BOC) = ar (A DOC) = ar (A AOD)

1
= 4 area of | |gm ABCD

BD? + AC? = 2(a2 + b?)
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OR
d?+d,z?=2(a*+b?
ar (OABCD) = ab sing

1
area (| |gm ABCD) = 5 d, xd,sing

D C

A B
ar(APB) + ar(DPC) = ar (APD) + ar(BPC)

(a) Rhombus /AL

Rhombus is a type of parallelogram with all sides
equal and diagonals bisect each other at 90°.

TEegS T YRR ol TR wqee @ ey, g
I HHH Bt ® 3R Tt T g i 90° W
Fed 2l

All sidéShare equal/@t qomd THH 2|

+A =£Cand «B= /D

Diagonal bisect vertex angle.

faepol 3itd o =l afgae w €

Diagonal bisect rhombus into two equal areas.
fomel THEgeS & T TR gEwell § ot
F T

AC # BD

All 4 A made by two diagonals are congruent.

3y fawmol g7 99T T At 4 A TETEE B B

AC BD
AO=OC=7andBO=OD=7

Diagonal bisect each other at 90°.
faepol e 90° W THfGHNF wW T

1 d d
Area ofrhombus/ﬂ'q?@ﬁﬁ FT 3= 4 XEXEIXEQ
_d1xd2
2

Perimeter /9™ = 4a
(b) Rectangle/3Tad

D C
(04
o B
b
B =90° l
o
A 1 B

A parallelogram is called a rectangle if its all angles
are 90°. /T THIG TGS I 3T el Sl € a5 36
9+t =101 90° & B

Hence every rectangle is a parallelogram but
every parallelogram is not a rectangle.

Id: YF MG Th G wgus € oIfth Yo THMR
< T T 2

If diagonals of a parallelogram are equal (i.e. AC
= BD) then it is a rectangle.

I w wHi wqes & ol e & (@1efq AC = BD)
@ o% TF A B

Ar(ABC) = Ar(BCD) = Ar(ACD) = Ar(ADB) =
%Ar(ABCD)
Ar(OAB) = Ar(OBC) = Ar(OCD) = Ar(OAD) =

1
- Ar(ABCD)




(i)

(iii)

(iv)

(vi)

(vii)

(viii)

Properties/TUT:
Diagonals are equal and bisect each other, but not
necessarily bisects at right angles.

TRt sRER B € IR TH T F TEEWRG wRd €, ofeR
MEYTF et T THehRior W Trfgafsa i

For the given perimeter of rectangles, a square
has maximum area.

fau T el & Ui & fow, ue ot @ e etfirean

B 2

The figure formed by joining the mid-points of
the adjacent sides of a rectangle is rhombus.

3TA &1 Hews qensti & 7 fagew &l e 9@ o+t stepfa

Tregs e 2l
Area of rectangle ABCD = length x breadth =1 xb

3d ABCD &1 &5%hel = @alE x 9IgE = 1 x b
Diagonals of a rectangle /3T & fa&vl = /12 p2
Bisectors of the angles of a rectangle form another

(i)

(i)

(iii)

(iv)

rectangle. v)
Tk I H BN & USSR Th 3 Ed I
y
Z
w=(x+y+2z?-4xy
D . Q N C
oW LA 2.
P
A B
Ar(AAPQ) 3
Ar(AABC) ~ 4
area (AAPQ) 3
areaof| |gmABCD 48
Square/Tlef

A square is a rectanglé with adjacent sides of
equal length or'a rhembus with each angle 90°. 2.
T o U A2 TR STE= g0 GHE e w e A

T GG BATEET T I 90° 2

D C
90°
90°
A 4 B

Ar(ABC)=Ar(BCD)= Ar(CDA)=Ar(ADB)=%a2

1
Ar(OAB) = Ar(OBC) = Ar(OCD) = Ar(ODA) = 7 a’

Properties/TUT

AB=BC=CD=AD=a(side)& A= /B=,/C=
£ D=90°

Diagonals are equal and bisect each other at right
angle.

foshol TR 0 & SR TH W F THB W FAiga
F

The figure formed by joining the mid-points of
the adjacent sides of a square is a square.

T o w Gord qensti & "eA fagdh b, faem @
Tpfa Tk = e 2

Every square is a rhombus'blit every rhombus is
not a square.

TeIoh o U Qe il S TS Tk o e
2l

Perimeter of Square/a% @1 9RAM = 4 x side of
square /3 & g =4 x a

2

d
Afea/&FFe = (side)? = a2 = o and diagonal / faervt

(d) = av2.

Trapezium: A Quadilateral in which Only one pair
of opposite sides is parallel.

TS : T eieti 1 el Uh I GHIR S

p<—b—¢c

h

-
A B

a
Area of trapezium ABCD /9@ ABCD &1 &9%d =

1
§(a+b)><h

(a) Isosceles Trapezium /TAfgATE THAH: -

If AD = BC, then Trapezium is called Isoceles
trapezium

D b C
0 0 2
A N B
b
a-b
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Q & P is mid point of diagonal
D<—b—>C

P@Q
o}

a
PQ - /ma2+ nb?
m+n

If PQ divide into two equalaream :n=1:1
I PQ % FUH &5%el m : n=1:1 § oo g &

a?+ b?
2

PQ =

D—b——C

OA x OD = OB x OC
[d,2 +d,?=c?+d> +2ab)|

B—b—C

NOXS
®

A a D

k= \/xy ar(A ADB) =ar(A ACD)

x:y=b?:a?

Each isosceles trapezium is cyclic quadilateral
and vice-versa.

oo HHigATE, THed, T SRl Rieit sEe faadal
A D

Y

A kite has 2 distinct pairs of equal adjacent sides
(Here AB = AD, CB = CD)
T T H GHE S SIS % 2 STer- 3T WS ' §
(e AB = AD, CB = CD)
Diagonals cut at 90 (AC 1 BD)
farut 90 W w2 (AC L BD)
One of the diagonals bisects the other (AC bisects
BD ; BO = OD)/t% foshol @l =1 qafgeif & ©
(AC, BD w1 THfgHIfSd *%l &; BO = OD)
Perimeter /9RH9 = 2(a + b)

1 1
Area = EXACXBD = Exdlxd2
Area = ab sin) [ £ AB€ = £ ADC]

If Z#ABC = £ ADC = 90, the kite ABCD is a cylic
quadrilateral.

afs , ABC =~ ADC =90 2, @ 9d7 ABCD T& =&
g B

AC = diameter of the circle/dd %1 =™
2(0+a) =180 = 6+a =90

Ifa =D (i.e. AB = BC) then kite becomes rhombus./
4% a = b (219 AB = BC) dl TdT GH=qys o+ <t 2|

SOME OTHER GENERALISATION & THEOREM

o
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GENERALISATION 1:

If DO and CO are angle bisectors of ~ ADC and
Z BCD then, /3f& DO 3R CO, ~ ADC 3R ~BCD %
10 FHIGHT €,
at+b

2

£2DOC=6 =




o GENERALISATION 2 : o GENERALISATION 6:

Tl eArera/aEiR TgyS/aEEgyds ABCD |
D P C
® y
b b
®
Al 7 B
1
Area AAPB §><l><b 1
X=2w+—2[¢] Y=M Area AABCD ~ 7.5 2
’ 2
2 Shaded Area 1 An @ g
0 +4, v=a+p “ “Area ABCD 2 ea of (x +y)=Area of z
x+y=180° O  GENERALISATION 7:
O GENERALISATION 3: D C
Bm o c N
N x b
NF R A \ B
o n AAOD ~ A COD
52 D Ar(AQOD) = Ar(OCB)
A D
> '
® ABCD is a Square SDlan & theoren::
® APQ is a triangle (£ PAQ = 45°) v
® X=m+n P
o x>=2(a+b? % w
® y2=a%2+Db? x
O GENERALISATION 4:
A B

Note:- AC and BD are not diagonals.
Hre:- AC 3R BD famul =&
>  Pis any point inside/P 3% &E fag 2l

PAZz + PC? = PB? + PD?
X2+Z2+W2+y2=x2+w2+y2+z2

o GENERALISATION&: D R C
T ®,/ ®
a L b S Q
W Y @\ ®
A P T B
d M .
7 1+2=3+4= Zarea(ABCD)

a2+ c2=p2+4d? 2
>  Dolmee theorem

X
N
Y

‘\Z - '

a?+c?=b*>+d ac+bd=d, xd,

W
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Circle/dt
A circle is a shape with all points at the same

distance from its center.
T g 9 T el @ g gft fag w5 @ gam @
W B 2

Diameter/3q
The distance across a circle through the cen-
ter is called the diameter.

T H HR Y ToRA Al Sl oA w2

Radius/G==ar

The distance between the centre and a point
lies on the circumference of a circle is called

radius.
% 3 g9 1 iy W feera et famg & et g6 e
FEA T

Diameter / =am@
2

Radius/#9=

Chord/Sar

A chord is a line segmeént that joins two points
on a curve. Thecircleto below contains chord AB.

T el o8 Wl B e S o o iy w e ) faeg ot e
?1 e @ 7O o9 | W AB T S 2

VS 2

A circle has many different chords some chords
are passes through the center called diameter.

T 6 W agd TR SETg Bl 8 e Ser sy @ Terd §
5= =g e S 2
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Arc/zllq

A continuous piece of a circlelis called an arc of
the circle.

Torell o< 1 Tk Tad TohgH g I HY el g
Secant /T I@T

A line which intersectsya circle in two distinct
points is called a “Secant”.

ot o =1 WEH W@ 9% W@ © W g9 A A fagel W
wiresR w2
N

Secant /33 @1

Tangent Point/¥wf fag Tangent /=
PROPERTIES OF CIRCLE/3 &t fersiare

A chord which passes through the centre is called
the diameter of the circle.It is the largest chord

of the circle./ g9 % %= ¥ ToI aTcll Sa 9 HEardt
?1 7€ 99 1 gad e S 2
P

Q

The perpendicular from the centre of a circle to a
chord bisects the chord. /fFHt 30 & %= ¥ el T STl =
T S 1 FEiHeT w §

A B
i.e.if OM | AB, then AM = BM
aff OM | AB, & AM = BM




132 ]

Conversion of the above theorem:- The line joining
the centre of a circle to the midpoint of a chord is
perpendicular to the chord. /SR T 1 foada:- frgt
o o R O Sl o Hed Tor o1 T Siett W@ Sfel R &l Bkt

i.e. AM = MB, then OM | AB.
Equal chords of a circle subtend equal angles at

the centre. /foFHl g0 FT I THA AT &= W FHH HI0T
RIS

AV

\)

w

/>

D
i.e.if AB=CD, then /1= /2.

Conversion of the above theorem: Angles subtended
by two chords at the centre of a circle are equal

then the chords are equal.
ST T 1 faeie: A fFt o7 & < Siamd & e W 9u
101 SE, o U S e g 2

got

D
ie.if /1= /2, then AB =CD.

Equal chords of a circleafe equidistant from the centre.
ot 9 1 T, e he o TG Bl /)
A _C

1>

B D
i.e. ifAB=CD,OX | ABand OY | CD,then OX= QY.

Conversion of the above theorem : chords equi-
distant from the centre of the circle are equal./

IR FRE w1 fowda: afz fedt g9 %1 3 Shan &5 9
gugEe § d UE Sfed R g9 e 7

10.

ie,IfOX | AB,OY | CDand OX=O0Y then AB=CD.

Degree Measure Theorem:- The angle subtended
by an chord at the centre of a circle is twice the
angle subtended by the chord at@ny point on the

major arc. /feilt A9 THe:- fFE, FA® TH 99 5 HE
TR I 101 SH 919 §R & ga-@ue Hifendl f6g W & o
1 AT S B

Angle'by minor arc is 180 — q
TE ©UE =19 gR oA H0 180 — q

ide ~x at the centre and .,y at the circumfer-

ence made by the same arc AB, then

o5 | =19 AB, % O W AOB = x5 I € qe1 &5 =

9@ % fag CR /ACB = Yo 213 [2x =22y

Angles in the same segment of a circle are equal./

T & 0 @Ug | S 0 WER FHH e

C—D
&>
B

i.e. /ACB= /ADB
(angles in same arc) or (angles in same segment)
(T 99 @US § 94 HHAM FHi0T)

The angles in a semi circle is a right angle.

ot erefem &1 10T WHHIT BN B

i.,e /ACB =90°.
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11.

12.

13.

14.

15.

16.
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Conversion of the above theorem : The circle, drawn
with hypotenuse of a right triangle as diameter, passes
through its opposite vertex.

SWF FHA w1 fawiia: et gmeh s & &l &1 =™
AR 9 Wi WY, o 98 99 39 faada wid @ Terd 2
If /APB= /AQB, and if P, Q are on the same side
of AB, then A, B, Q, & P are concylic i.e. lie on the
same circle.

I L APB = ,AQB,deN P 9 Q 9T AB, & & 3R ferq
g dl, A, B, Q, P 9% g qo U% & g9 W el

The sum of the either pair of the opposite angles of
a cyclic quadrilateral is 180°.

ordil wenta wgds % Teg@ ol w1 Ar 180° R Rl

@)
>
@

w

ie. /A+ ,C= B+ /D =180°

Conversion of the above theorem: If the'two angles
of a pair of opposite angles of a quadrilateral are
supplementary,then the quadrilateral is ‘cyclic’./
SR THA w1 faudia: afs fFet Igst & 9@ *ion &
I 180° B Al T8 Tk wehid A 8l gl 2|

If a side of a cyclic quadfrilateral is produced
then the exterior amgle,isdequal to the interior

opposite angle.
Az forelt =k AL EL T 9o wel S S @ 36 YRR
T A T, ST 37: FIU & SR Sl 2

C
D
2
1
A\—/B
ie. 1= /2.

If two chords AB and CD intersect internally
or externally at a point E, then

e foret 91 &1 < STaE 99 & 1< A1 IgH W AR U]
FI T, @

17.

18.

19,

20.

Then, AEXEB = CE xED

» E
<

Then, EA x EB=EC x ED
If a secant and a tangent externally intersect
each other.

I Rl 99 1 I5H @1 AR T 1@ TF TR F Sedq
w9 9 Hrd 2l

T
B@A\P

Themn, PT? = PA x PB

AE isangle bisector of ~ BACthen AB.AC + DE.AE = AE?
AE #iv 2 BAC 1 THfg 21 79

AB.AC + DE.AE = AE?

E
If two chords AB and AC of a circle are equal, then
the bisector of /BAC passes through the centre O of

the circle. /1= /2 afg fret ga *t S A AB
3R AC 99 21 @9 ,BAC 1 FIv1 GHg9Ne 90 & &5
q I 1= £2

B




THEOREM ON TANGENTS /%a3i Y@isii ® 19
+ Tangent/T= @

A line meeting a circle in only one point is called
tangent. /& I @1 g9 1 TH & S W 9 Fdl &
9% Tt T weed

A tangent at any point of a circle is perpen-
dicular to the radius through the point of contact.
TRt 9 i TRl Y@, Tael g © Bt T ol e W) o=
Bt &

5.
o
A P B
i.e. If AB is a tangent at P, then OP | AB. (conver-
sion of this theorem is also true)/3d: af< AB fsig P,
W e {@ ? @, OP | AB. (38 T899 &1 fawlia «ff e 2))
The lengths of two tangents, drawn from an ex-
ternal point to a circle, are equal. / /&t sga fsg q
T W GE T % et et Wt e Sue et 2
P
()
A
Q ..
Q (ii)
i.e. AP = AQ. 6.
When tangents drawn from an extefnal point to a circle
et o= a5 9 99 W @ TS Wl E@m
(a) Tangents are equal indlength /®7%1 @13t 1 Tamg
A B 2
(b) £QPO=_,0OPR
(c) £QOP=_,POR
PQ Qs
@ Q0 =50
7.

Alternate Segment Theorem /T&HIR @IS T

The angle between a chord and a tangent drawn at
end point of chord is equal respectively to the angle

formed in the corresponding alternate segments.

afs foret 7 1 T Y = T feg @ T e g o
Al 3@ Se gR1 /1 T w9 Y@ % W S {01, G Uil
Tuel § a9 FHON % HEY: TR 2 7

e
b NES

If two circles touch each other internally or ex-
ternally the point of contact lies on the line join-

ing their centres.
Ifg 31 gu T o HA9: A 7 B2 g P R ot &
@ 7% fog AB W ferm =)

i.e. A, B and P are collinear. /37d: A, B @1 P @ ?
Distance between their centres (d)

ITH ®5 & o & (d)

When touch internally /S 3 @9l %3 7, d = AP
- BP
When touch externally /S Sgd @€ ETal %, d=AP+BP

A
B/t
Q R

A circle externally touch side BC of aAABC at P,
AB produced at Q and AC produced at R. If QA QA =

a cm then perimeter of AABC is = 2a

T g9 A ABC &1 4511 BC %1 918d P foig R wq9i &t 2
AB 1 Q @ 3 AC I R @ <&M 41 A€ QA = a cm,
T AABC %1 IR 2a B 2

A
: f f%c B
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Two circles externally touch each other at P. AB
is direct common tangent (DCT) of the circles. If

2/ BAP = x then /APB is always right angle tri-
angle. /3 99 T TR HI P fog W aed wef w1 & AB
Tl W * Suaft= W@ € 9~ BAP = xdi %, ~ APB
UM TH AU A Thm

AQ

AB is a diameter of a circle. Two tangents drawn
at A & B Tangent drawn at any point C of the

circle meet both tangents at P & Q. then ~POQ =
90°./AB IX %1 = € A 3R B W 31 w3l {@W eredt T
R C R Trelt T T9e W 3 Il Tt Tt # P iR Q
W fierdt ® @9~ POQ = 90° gl
If a quadrilateral circumscribed a circle.(Not gen-
eral case/only for some specific quadrilateral)
7fg forell =g & 31X IS g9 S T S et
¥ fw@mn @ 2

a P b

A B
a b
Q S
d c
Dd R c =

then, sum of opposite sides,are equal

), fordia qeneti w1 A T BenR |

AB + CD =AD + BC

Two circles/al I

Two circles argycongruent if and only if they have
equal radii. /2 IO HeTEH B € 97 3R woe 4 ST
o 9 Bl

Of any'two chords of a circle, the one which is greater
is nearef to the centre. /fFet g9 *1 I 3r9M Sfrang o
J o S, B S ¥ oren B # Febe A 2

/R

AP
CD>AB=a>b
Here, CD>AB=a>b

FEl a = CD &I &S, b = AB &1 o=

3.
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Angle in a major segment of a circle is acute and
angle in a minor segment is obtuse.

TRl 99 & < @UE | 1 {0 <A HI07 A AL@UE H 5
HI0 SAfUHHIO T F

If circles intersect eachfother

A% 79 TF T A Foofd il

A

B
AB is'common chord of the circles,

St AB =i g § @
Distance between centres, PQ=PC+CQ
&= & &9 1 g, PQ=PC+CQ

- ro- (22 + o)
2 2

Case-1:
If AQ is tangent of circle, or PA is tangent of circle,

then APAQ is a right angled triangle and AC | PQ
I AQ I 1 w1 T3t 3@ iR PA 9 2 &1 o99i @ €
APAQ T THU 519 € 3R AC | PQ

then PAXAQ=PQxAC

9 PAXAQ=PQxAC

PA x AQ
or AC = —PQ

Length of common chord /3% Sial &1 TS

2PA x AQ
Case -2:
If each circles passes through the centre of the

other then length of common chord is /3 r.
I S 9 TF TR HE W TR Al WA Sl kT el
J3r @ ®

[ 135]




5.

N
v

B
If circles are concentric

9 gqd 95 8l a9

A v B
AB is chord of the greater circle be a tangent to
smaller circle

o2 o9 1 el AB B o1 1 w9l W@ @

Length of AB = 2AC/AB & ®d§ = 2AC = 2,/r’ -1

6.

If circles externally touch each other

If% g9 T W F g e w2
A

* Distance between centres/®= & a9 &I g0 = r +r,
R is common point of circles, AB is direct common
tangent (DCT) then ~ ARBs= 90°

R < gl o1 Swafss fag @ ABSHafTs w9l tan g @,
<~ ARB =90°

If circles internally touch’each other

g I9 TH TR B A0 T FW 7

A E
. O

D

BT
P & Q are centre of greater and smaller circle re-
spectively. then distance between centre = r -,

PaﬁTQW:aﬁﬁaﬁT@éﬂﬁﬁﬁ%=rl—rQ

(a) AB - The biggest chord of the greater circle
which is outside the inner circle

AB - 9 99 &1 Gad =€t Sia S 91 99 9 9 2
AB = 2,/AP* —-RP*

S@l AP=r,RP=(r,+r) -1, =2r,— 1,

AB = 2,1’ - (21, -1,) =2 f4n,(-1,) = 4[5,(5-1))

(b) CD - The smallest chord of the smaller circle
which passes through the centre of greater

circle./CD - BR g9 %! a9 B Sal Sl 98 99 & =
QY ot §
CD=2,/CQ"—PQ® =2/t w(r ~1) = 2/r,(2r, - 1)

(c) EF:- The smallest chiord of greater circle which
passes through the centre of smaller circle.

EF:- 92 99 &I @@, 8 Sia1 i 91 99 % &5 9
TS B

EF= 2,/PE2-PQ° = 2./1‘12—(r1—r2)2

ER= 2 i, (2r,-1)

If circles place at some distance

ARG TF T Y 7P W W

Direct common tangent (DCT) AB and CD

= \/ (Distance betweencentres) —(r;, -1,)’
3vyafTee Taet @ (DCT)

AB 3R CD = (3% % = # @) (5, -1.)

Transverse common tangent (TCT) RS and TU/

St o @ @ (TCT) RS 3R TU

Distance between centres ~ ( . )2
=\ /z= @ = w0 nrh
Case: 1

If radius of circles is same /3% I w1 5 99F =,

r=r,=r

ED
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Direct common tangent/3%afT= ¥l @1, AB =

(PQ)' ~(r-1)

AB = PQ i.e. length of direct common tangent
equal to distance between circle.

AB = PQ i.e. S9YAM= w91 {1 &1 @& IM gl & el
% o9 & T & FAA B @

Case: 2

/(D'C%T)

Tt TRt e

If circle externally touch each other i.e. distance
between centre = r +r,/3fE 0 TH T Al a&A TR
FW T W BR F AT F QI =14,

Transverse common tangent/39afTse fofer Tt Y@

= \/(rl +1,) -(r+5) =0
Direct common tangent/3¥afIse a3l @ =

\/(rl +1,) —(r,-1,) =2z,

If direct common tangent and the line joining of
centres of circle is extended and meet each other.

at T. /Sy ot Y@ oI 90 & =) i fret™ et 3@ Y

@M W A T R foerd 81
P
R R
: T
Q 8/
Then, ST=(R1; r]QS small¢ircle)[®r=T I
R
QT = (R— r]Qs large circle/[sS] 91|
<

Two circles with R & r cm, one circle is inscribed
in another circle. If the shortest distance between
the circles is S cm. Then the distance between

the centres is: /2 Jui ®1 590 R 3 r cm ®, T &1
T & T JAR T A Al & A= HI HaH DR g4 S
cm B 3T FH B AT F g
=00'=0A-0B-AB=R-r-S

11.

(i)

(i)

(iii)

0 p

In the given figure, there are two circles with
the centres O and O' touching gach other inter-
nally at P. Tangents TQ and TP"are drawn to the
larger circle and tangents, TP and TR are drawn

to the smaller circle. THen TQ : TR=1:1

& T eegfa § O 3 O = &l ] T4 8 W TH T I farg
P W 31d: 99 i SREQ 3R TP 92 g4 W eredl ¢ wugf
@M@ 3R TP a2 AR Siega | et T8 w99 W@ €, @ TQ
:TR=1:1

Cyclic Quadrilateral/=ishia gy

If allgvertices of a quadrilateral lie on the circle,
it.is called a cyclic quadrilateral. /3% fogt =qds =
SR S Rl g 1 iy W R € A 98 wqds Wi
“qSt wEam 2

Properties/ﬁlﬁ'qmﬂ:

The sum of opposite angles of a cyclic quadrilateral

is 180°. /=eh1 wqyst & Terodia =il =1 =M 180° el 1

+A+,C=,B+,D=180°

The exterior angle of a cyclic quadrilateral is equal
to the opposite interior angle./T&a =S F1 A
HI0 37: TIHId FI0 % SR e §

ZDAB= /BCE

ZDAB+ ZBCD = 180°

3R /BCD + /BCE = 180°

.. ZDAB= £ BCE

All angles of cyclic parallelogram is 90°.

T THAR =qs & Feft i 90° B 2

A B




(iv)

®

(VD)

+A+,C=180°
but according to parallelogram property » A=,C=¢g
W] FAATR TGS % AR L A=,C =9
26 =180 = 6=90°
thendd, ,D = /B =90°
If non parallel sides of a trapezium are equal then
it will be a cyclic quadrilateral.
I ot T9cd =S 1 STHHMIR S §AE 81 1 9%
GEIRRCGR S A

A B

0 1 (*)
D T C

. AB || DC

So, 3fd: ,A=180°-0 & ,B=180°-06

If sum of opposite angles is 180°

foradia Ion =1 = = 180°

(£A+,C=,B+ D =180°)

then it is cyclic quadrilateral.

TE TH I TS ©
Ptolemy's theorem: In a cyclic quadrilateral the sum of
products of the measures of the pairs of opposite sides is

equal to its diagonals.
T T foRdt Tqus T |, faada qeneti & UHwal

1 4 =gs % foskol & gHF e 2
A B
D C

AC+BD =AB. DC + AD..BC
The quadrilateral forméd by’angle bisectors of a cy-
clic quadrilateral'is also cyclic.

TRl k1 ISt ok SRITT THIEHISTRT & S TS eI B 2

D
SISO
A8 3
QS

2

1 "R

A

i.e. If ABCD is a cyclic quadrilateral, then [ | PQRS
is also a cyclic.

37efiq 9 ABCD s =ahtd =gy €1 df [ PQRS st =@t
B

(VII) If A cyclic trapezium is isosceles and its diago-

nals are equal/ T W19 THe =qYs THIEATE Bl €
qen 5ge foshol UM = 2

C

A B
i.e. If ABCD is a cyclic trapeziumss't.
then AD = BC and AC = BD.
g af§ ABCD U =19 el 5l 5@ 7oK ¢ &,
AB| |DC, @& AD = BC 3t AC = BD.

AB| | DC,

(VII) If two opposite sidesf aeyclic quadrilateral are

(IX)

(X)

equal, then the other two sides are parallel. /af%
Torelt =kt St @l 1 foia §STE SRTeR B, 3T qF S
TR eIt @l

D C

A B

i.e. If AD = BC, then AB || CD./3af€ AD = BC, @a
AB || CD.
An isosceles trapezium is always cyclic.

T gHfgeTg TgS FHeN = e 2

NN,

A B

i.e. If AB || DCand AD = BC.

afg AB | | DC 3R AD = BC.

Then, ABCD is a cyclic trapezium.
@, ABCD =™ oo =q4s 2|
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(XI) If AB is a diameter of the circle (centre O) and APM & r, I, 1+sin®
BOQM are its two secants. If ~ POQ = xthen T 1‘_2 = 1—sin®

£PMQ=90°~7 A
FfE O &= ol I 1 =49 AB € 1 & S5 @E APM
9 BQM S 99 ® et M W st @ al, POQ = x @« P
4PMQ=90°—g
A B

If AB = 2a, Radius =r

P
I >M PG’
‘ then length tangent PA = PB Nzl
— .
= Q
Some Important results/%® WEaqul TRUTH
1.
N

In the adjoining figure AT and BT are the two If Ofis centre of circle ZAOD = x, /BOC

tangents at A and B respectively CD is also a tan- =yABand CD are chord.

t at P. /AOD+/BOC
genta then; /APD = /CPD =Z= - 5

Ul

There are some more circles touching each other

and the tangents AT and BT also. Which one of o x+y

the following is true? 2

& T aeRfa W AT SR BT %59 A 3R B W 31 o9 W@ x+y
2 CDfag P = wref W 2. 4APC:18°_Z=18°_[ 2 ]

F R g9 ¥ W TF T F e e ¢ oR weRae O
AT 3R BT &1 t =991 %<1 ®, @ 71 %em 9 8|

(i) PC+ CT =PD + DT
(iij) AE+ ET =BF + FT
(iii) FH + HT = EG + GT

If AB = CD and
AC| |EF| | DB, EF is direct common tangent

/ACP = /APE| using alternate segment theo-
rem

R, R;; Ryare always in GP PA _PC
R, ¥R, PB PD
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AC& BD are parallel
/DPR = ZCPR = 6= ZPAC=/PBD
/ZBPQ = ZAPQ= Ol = /PCA=/PDB

PA PC

then, £= E

PA x PD = PC x PB

If AB and AC are secant lines and
/BAC = a

/AFC =p

/BEA =X

then, /ABE = | -]

Z/ACF = |x—0f

AB & AC are secant
If /ABE = x

/ACF =Yy

/BAC= 0

then 9=90_[x;y]

10.
A/

afq

1 X
C P
< c ><¢a>—b—>

AB is tanget
BE is secant

B

11.

12.

13.

AP is Angle biseder of « CAE
In this figure
AB = BP

3.2

.C

CcC=

o

axb
b-c
PQR is an isosceles triangle with PQ = PR A circle
through Q toucheng PR at the middle point and
intersect PQ at M then PM : PQ

PQR T qufgarg 1 21 {5 PQ < PR&1 T 97 S Q
Y TIHY el 21 3R PR 1 He fofg 9L e €1 e

PQ &1 M W Wfaess a gLANRM  PQ
P

AB=BP=

M
N
Q\_/ R
PN2=PQ x PM
PM—l
)

M1
PQ 2 4

2

Angle subtended by minor chord is x° and by ma-
joris y°.
X+y
2

Q
]
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14.

15.

16.

17.
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18.
QL A R
A P S
X
ABCD is a squane (cyclic) of side "A"
e g X is a point on the circle, then
IfCD 1L AB PX2 + QX2 + RX? + SX2 = 4A2
AB = 2a
CD=2b A C
OM = C and Radius = r then 19.
_ VJa?+b*+c?
2
P
/\
LN

Al
AU
D F R

PQR is a triangle with inradius r.
AB, CD, EF are 3 tangents to the circle of PQR the
inradii of PAB,

QCD, REF are 20:

r, T, T,

then, r=r +r,+r,

/ N

ﬁL AQA

Y Z
PQR is a trianglefwith infadius r
The radius of girle drawn as shown in the figure

arer, r, r,

r = \nr, + L1, #yjrr

In a ¢yelic quadrilateral

P
d{| 4, d, (|b
PR x QS = (PQ x SR) + (PS x QR)

or
d xd,=(axc)+(bxd)

Q 21.

IfCDL1LAB

AD =y, CB=x
OC=a,0D=b

OA =fc, OB =d and radius =R
then;

x2 +§2= 4R?

or

a?+ b?+c?+d?=4R?

3 circles are of radius R touching each other. A
small circle is also present touching the circles.

The radius (r) of the smallest circle/ 3 THF 5=
(R) et I9 Teh SO 1 T991 ohid € 1 U B oW
(r =) o A o B et e @1 B 99

=) =R {?- }




3 circles are of radius r touching each other. A
large circle is also present touching the circles.

The radius of the largest circle /3 ¥AE 5= (r) Tt
T TF TR F TR F T A0 T 791 g9 (R o) =
Tl el o wel e 21 Al 92 g9t G (R) = r

[£+1}
3
NOO
/\
AT

Two circles are of equal radius (r) and touching
each other externally, and a square having side
x is also touching the circles.

TAE 59901 (r) % <1 99 T T 1 S99 e € T Tk o
forgant ot x @ 91 gl st w9l L 2

2
then side of square/d a7 &t ST SRR (x) = 5F

23.
Two circles of radius r and R, a triangle with
height H in between, then
r+R=H
B r IR Rt <1 i o = § H ST e B1yys @
ddr+R=H

24

J\
ﬁ»
R

Two circles of ‘tadius’a cm. & b cm. externally
touch each other.’AB is DCT of circles. A third
circle with ‘radius C cm. externally two circles
and DCT. Then relation between a, b & c is:

a cm 3Rb cm 51 et 9 99 TH T F1 TR T FW
1 C T oren <re o S ol TR Skt SwEtTe Tt
%1 STed TI9 I € 9 a, b 3R ¢ H wY e 2

According formula of Case 2

Case 2 & I & ITIER
AB = 2./ab
AC = 2 /zc [T7 (1) 31X (3) 91 ! Svafi= Tt @ 2

25.

27.

CB = 2./bc [T% (2) 3R (3) 70 &1 serafre wuef ¥ ]
AB = AC + CB

With A, B, C centres, thiee circles are drawn such
that they touch each other externally.

The sides of A ABChare x cm, y cm, z cm then
sum of the radius ‘of the circles =

A, BER C %= o1et i 9 T T 1 o1ed W i ©
I AABC &I §S¢ x cm, y cm z cm, & G gl i

: X+y+z
ﬁwaﬁaﬂﬁﬂ=rl+r2+r3=+

In the given figure, radius of smaller circle is/&t T
ERfa °, B g9 &1 e

=%><[2a(\/§—1):| =(v2-1)a

In the given figure, find the radius of bigger circle is

T ST H, TS A HI A
-J2a+a = (\/5"1)3
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A closed-figure bounded by three or more than three

straight lines. /1 21 04 & s1fes dieft W 9 folt w58 empfa
TEYS el Bl

J

e.g. No. of sides Name
3 Triangle
Quadrilateral
Pentagon
Hexagon
Heptagon
Octagon

O 0 N O U b

Nonagon
10 Decagon

Types of polygon on the basis of angle
IV & MR W TEAT & TR
Convex Polygon/ 37T sig4T:- A polygon in which none
of its interior angle is more than 180° and all line
inside the figure, is known as a ‘convex polygon’.//Sg
gy oo g off siaanron 180 feult @ ifir 7 = gen |t
@ T F W T 9 I TGS T H SIS ¢
Concave Polygon/ 379del dg4i:-A polygon in which
atleast one interior angle is moreythan 180° and
at least one diagonal lies outside thefigure , then
it is said to be ‘concave’. /&% _sgqe o9 w0 & &0
T 3fd: o 180 felt | sfush B1 9N W | = U faet
P % TER & A 7€ Ao, g’ el Sl 2

‘ E D

A B

Some important types of polygon on the basis of
sides/ W3l & MUN W HJ WEAYUl TR & TEIT
Regular Polygon/ f7af&d sg4<T:- A polygon in which
all the sides are equal and also the interior angles
are equal, is called a ‘Regular polygon’./d8 g
ore qeft ot THE S ? T 37 wion o THE T © 59
frafaq Sggs el 9 2

If n =total no. of sides of a regular polygon, then:-

I n =i sg9qe =t qoiel &1 % ge, q-

Each exterior angle/¥@ SEIH = (3600)

POLYGON CHAPTER

agqw 30

Sum of interior angles/ 3@ Ui &1 7 = (n -2) x 180°
= (n-2)x 180°

n

Sum of all exterior angle/ Tt STEAHITL T T = 360°
Each interior angle = 180°- exteri6f angle
YA 31d: HI0 = 180°- ATEHRL

. n(n—3)
Number of diagonals/fa&ul =1 Hen = 5
Perimeter = nxaj 9% = nxa
where a = length of side/&l a = qonsii #1 oTw=TE
Area of regular polygon /fafad sgys 1 &=wa
_ na’ (@]
=2 Xcot n
Ifiternal angle + External angle / 31311 + R0 = 180°

Each exterior angle of a regular polygon/T®
360°

TGS 1 T Afewhivl =

Regular Hexagon ( Frafid wevs)

Each Interior angle /& e &0 = 60°

Each exterior angle/J&@& a4 01 = 120°

Total diagonals/®e fasvi =9

Large diagonal/ (91€1 fa&vi) = FC = AD = BE = 2a
Perimeter/9f®M = 6a

Regular Hexagon = 6 equilateral A = 3 Rhombus

fraf w29 = 6 9HEg A = 3 FHEgHS
3V3

Area=—3a2><6=—a2
4 2
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r = short diagonal (&g fa&vl) =FD=DB=BF = /3 a Area /87 = 2(ﬁ+1)a2

Circumradius/9Rf% (R) = a (side) Perimeter/TRT = 8a

E a D
OO . -5
. a Inradius (r) /5= (1) 22 -2
. O|O\|/0O|0O . N
a
oloAolo Circumradius (R)/9Rf% (R) = la_o ~ - ;\/E a
O Each interior angle /9 it vl = 135°
A a B

Each exterior angle/J&% a1 HEW= 45°
Number of diaonal/fastl &t & =20

»  Star/arRT:-Sum of outer anglés of alstar Star forms by
» extending sides of a regulaf polygon. /Rl & et vl 1
T AT TS § §AE AR % 3 §EEg s i frafd Sgys 1 gensil o foRR SR 91 I TS R R

E D E a D

: A B B

B A C
C
H D
C

D ¢ E

D E F

12 equilateral A formed. (12 THSE A 1 7137 g311)
Area of each A is same. (Y& A %1 85%d T9H §1)

3 Rhombus of equal area in a regular hexagon.

A B A a B

s EAC - cquileral  ofsde (3 o e are . hen i of e
AEAC = /3 a 931 %1 §Hag A angles = (n x 180 -2 x 360) = 180 (n — 4) /T &
/7Y\E R it '’ ¥, o ST 0 H A = n x 180 — SEIRT B
T TN HT AR = (n x 180 —2 x 360) = 180 (n—4)
AreaAEAC 1 °F © If n=5then/A+/B+...+ 2«E=180(5-4)=180°
Area ABCDEF ~ 2 H Ifn=6then ~ A+~ B +.....+ «F=180 (6—4) = 360°
. ' x i Ifn=8then/A+/B+.....+ «H =180 (8 — 4) = 720°
P, Q,R arezr;nd points (P, Q, RWeA 153 %) >  Some important points about Polygon.
F \ / ¢ TEHA & aN T P Hgayul faig)
P Q PO= 232+ a _ 3?‘3 A convex polygon in which there is maximum
\ / number of sides, it has the greater enclosed area
A * B 3a when the perimeter of the polygon is constant.
A PQR = equilateral Awith side > IO SRS W o SgYS whi qRATT TEeR e © ol gHen! Hor
ﬁxgaz £ Ty SR B § a9l onedl 1 e sfusmad e 2
. _Area ARQRY 44 3 Note:Which of the following figures will have
- A LEREPEF 6 x \fa"‘ 8 maximum area if the perimeter of all figures is

same /Frefafaa ® @ wE- pfa &1 erhe st
B, afx |l eepfaar w1 9w w9 B

Circle > Octagon> Hexagon> Square> Rhombus/
T > RS > WS > T >HAAGH

Circle is a polygon with infinite sides of mini-

mum possible length. /JT <A 9 TaTg i A
qeTIet ool S B

>  Octagon/( 3Ty )
Regular figure with 8 sides/8 qsteii arett frafhaa strfa
Let side of octagon /AM TNT TS &I Y1 = a
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> Rectangular Co-ordinate

CO-ORDINATE GEOMETRY

y
Axes: 5
. . . 4
line xox =xaxis or axis of X 3
line yoy' =y axis or axis ?
! O
Ofy X—5—4—3—2—1 1 23 4 5
= oriod -1
O = origin (0,0) >
> Cartesian co-ordinates of *j
A point : -5
4

N

P(x

)

)Y)

y
s,
M

,l
y

e OM is called x co-ordi-
nate or abscissa of point P

e ON is called y co-ordi-
nate or ordinate of point P

P=(x > y)
! !

abscissa ordinate

>  Reflection/ ¥fdfea: Reflection in the line y = 0 i.e in

the x axis:

e The line y = 0 means the x axis

MX (X’ Y) = (X?_Y)

N

P(x, y)

e When a point is reflectéd in the x-axis the sign of

[

b

P{(x,=y)

its ordinate changes:

»  Reflection in theline'x= 0 i.e. in the y-axis:

e The line x = Qymeans the y-axis

My (X, Y) = (_X’Y)]

e When point is reflected in the line y-axis the sign

of its abscissa changes

CHAPTER

frdorter =it 31

Reflection in the origin:

Mo (X’ Y) = (_X’ _Y) A

S )

(_X s _y) \

when a point p (%, y) isdeflected in the origin, the
signs of its abscissa and ordinate both change.

e Equation of x axisysx, & 1 &= y = 0

e Equation of line ‘parallel to x axis=y =4+ a

X 318 & THIRR T HT FHHEO = y =4 a

e Egquation of y axis/y 31& &1 ¥HH = x = 0

o 4Equation of line parallel toy axis = x= * a

y 318 & FHR W@ H GHHOT = x = + a

\

A
~ \ 7
] b
\ i X
X = X
y= M
T
x| y=-a
y
Quadrants:
A
IInd Ist
quadrant quadrant
=, +y) (+x, +y)
& S
~ rd
[IIrd IVth
quadrant quadrant
(=%, ) (+x, =)

N

4

e Ist quadrat/9em =g : x>0,y >0

e 2nd quadrat/3HT T : x < 0,y > 0
e Ilird quadrat/dE Igfe : x <0, Y <0
e IVth quadrat/=gel Igufe: x > 0,y < 0
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SOME IMPORTANT POINT
P "eEqu faig
The abscissa of a point is its perpendiculor dis-
tance from y-axis./fFdt 53 &1 99 SHHT y-311 |
wee g0 e 21

The ordinate of a point is its perpendiculor dis-

tance from x-axis./fwdl fag =1 ®ifc IR x-374 9
o g et 2l

The abscissa of every point situated on the right
side of y-axis is positive and the abscissa of every
point situated on the left side of y — axis is nega-

tive/y-37el & T iR feord ek T3 1 o0 oA & ©
3R y-31e1 & o1 AR oo ek fag 1 S SO e @
The ordinate of every point situated above x-axis is
positive and that of every point below x-axis is nega-

tive /x-3781 % SR e ek foig 1 Sife oFeeh erft € 3iR
x-318 & A= feerd vk f6g 1 e SeomeTsh B @

The abscissa of every point on y — axis is zero/
y-318 W yeT 65 1 49 g g R

The ordinate of every point on x — axis is zero/ x—
e R IS g w1 Fife g it T

Co-ordinate of the origin are O = (0,0)/9a fag Ed
fdwi® O = (0,0) 1

Pole:- Reference point in polar Co-ordinate sys-
tem the Co-ordinate is called pole.

el T yomelt ® ya gee faig fdener i yghal S
Polor Co-ordinate of a point (U ﬁl’@ %

g frd9n® ): When each point.on a plane of a
2D co-ordinate system is de€ided by a distance
from a reference point ahd aniangle is taken
from a reference directiof. It is known as the
polar co-ordinate system.

9 T 2D 99 YOTell @ de W T fog & T e
fig 4 0 T fFam g 3Rt <o fRen @ uw won
Teren ST €1 @Rngs T =H=T qUTelt % ®9 W S S €

+y

P = (x,)
= (r cos0, r sino)
r
x o [} o

-y
x=rcosO, y =rsinO and r = x2+y2
tan@ = e
X

Distance formula/3{ 3 = Distance between two
points in the plane is the length of the line seg-
ment joining them
3 fogeti & e &1 T SU Worve # w=E § S T
T § < fogell 1 Sted 2
P Q
(X0, 1) (%2,2)

PQ= \/(xz —x2)2 +(Y2 _Y1)2
Distance formula in polar form/3d e &1 H

P Q
(r1 5 el) (1'2, 62)

d= \/rl2 +1,° =2 r,cos (0,20,)

Some Useful points based on
distance formulas
T g7 W nuiiia &z suArt fag

In_order to prove that a given figure is a/J8 T8g)
w0 dofere o & T empfa 2-
Square, prove that the four sides are equal and
the diagonal are also equal./&, fag =T fF =ri
eTTd SRR € iR fashol ot R €
Rhombus, prove that the four sides are equal./
g, fag #ifeT fF wri el SR gt €
Rectangle, Prove that opposite sides are equal and
the diagonals are equal./3d, fag Hifsw & a9 @
9STTE SRR Bt © i farerof ser ' €
Parallelogram, prove that the opposite side are
equal./FAR wgds fag FIfeT fF T oMl sk
gt g
Parallelogram but not a rectangle, prove that its
opposite sides are equal but the diagonals are not

equal. /AR =4S T o a1, fag wiSe fo s9ent
TEE ol SR § TR ool s T 7

Rhombus but not a square, prove that its all sides
are equal, but the diagonals are not equal. /FHIqYS
wfers ot 7, fag #IfST & sowt |t ot SR €
WA ol SR =&Y T

II. For three points to be co-linear, prove that the sum

of the distances between two pairs of points is equal
to third pair of point. /A fagsi & weld@™ g & fag
firg i o fomgall & < i & v 91 Rl A,
fagetl & AR g9 ® TR 2R
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Three pints A, B, C are co-linear If and only if: /&4

fsg A, B, C @@ € 4% 3R woa 4f:

o AB+BC=ACi.e. <o—o—0o>
A B C
or
o AB +AC=BCi.e. <o—0o—0o>
B A C
or
o AC+BC=ABi.e. o—o—0>
A C B

> Y- Intercept/ y-Aq@vs-
If a straight line meets y-axis at a point, the dis-
tance of this point from the origin is called y-
intercept and is usually denoted by a,b./afs T
et Y@ uw oy W y-31e1 @ ferdt @, df gt fog @ 5@
fig #1 g0 *1 y-3rd@ve Fel @ ? R T AHAR W
a,b. g Trefya foan s 21

/y
e
(1) x'74 5 X

N
y Intercept ¥c) = OA
y

/

(idi) <_O7L,
X' o X
/.

y
y Intercept = OC

y Intercept = OB

1

Some Important point

P "eEqu-fag
1. For x-axis y intercept/x-381 & fau y sm@ve
=0
2. For every line parallel to y-axis, y intercept/y-31&
% MR J&F W@l & [0, y TaE@ve = 0
3. y inercept =\is /yaeTErs B
i. Positive, If measurd above the origin (fig..I)/¥
R, 3R Hol foag & S0 A9 S 2 (fig..])
ii. Negative, If meaured below the arigin (fig. (ii),
(iii)/ omcHes, A% gt fag % 9 AW S R (fig
(i), (iii))
> x - Intercept/x - 3AWUS

If a line meets the x-axis at point A, then the dis-
tance of point A from the origin O (i.e = OA) is

RAKESH YADAV READERS PUBLICATIONS PVT. LTD

called x -intercept./af% T& @1 fig A W x-31&5 &I
Fed 7, d g1 fig O ° fag A &1 g (31fd = 0A)
X -3TAGUE FET S T

4
B

A
x-Intercept®

o y-Intercept

N
Some Importantpoint
%P e fag
1. Fory axis, x intercept,= 0/y &1& & falu, x 31d@ve = 0
2. For every line parrallel to x axis; x -intercept = 0/
x-3781 & GUHIR ¥ds 2@ & o, x- s = 0
3. (i) Positive, If measured above the origin /¥ H®,
3R g@ f&g & W umr S @

(iipNegative If measured below the origin. />&UlH%
8TR HoA Toig & 9 |91 STl 2

»». Unclination and Slope/ &3 IR g™

The angle which a straight line makes with the
positive direction of x-axis (measured in the anti
clockwise direction) is called inclination of the line. /

TH W W@ x-378 H UAEs e (amred feen # w
TE) & QS H T 7, SH W H FHE el S 2

° The inclination of line is usually denoted by 0

(theta) T@1 & g &1 AR W O (efen) gr Fefua
e St @

y
(1) A5
X' X
1
y
Inclination, O = 45°
y
135
(i) - %
¥
0 = 135°




0 -
Important points/ wewqui fag

For x - axis and every line parallel to x - axis, the
inclination is zero i.e. O = 0°/x -3 AR x -8
THMIR eish 3@l & o, g 4 € a1efd i.e. O = 0°
For y-axis and every line parallel to y-axis, the in-
clination is 90° i.e. @ = 90/y- &1 3R y-& &
FHFR Yo W@ % forg, g 90° € @i i.e. B= 90

Slope/ear : If O is the inclination of a line, the

120°

slope of the line is tan® and is usally denoted by
letter 'm'/af% O @1 %1 gF@ T, A W * FAH tanO
T 3R TY AR R 3R I g1 Frefua fhan s 2

.. Slope= m = tan0
Important points/ Wi fsg

for x - axis amd every line parallel to x-axis, the
inclination @ = 0/x -8l 3R x -31&1 & FAMI
TaE W@ & faw, gww 6 = 0

- slope (m) = tan@ = tan0° = 0.

for y -axis and every line parallel to y-axis the
inclination O = 90/y-31e1 3y AT F THFIR
% Y@ & fau gwE 0 £ 90,©

Slope (m) = tan0® =finfinity (not defined)/sHa
(uftefia =2Y)

Slope of a linelin terms of co-ordinate of any two
points on itf3@ W FF=T a1 fogani & FRemd & §d 4
@ =1 |l

(X,,¥>)

(X,,y4)
Yo=Y

Slope = tan@ = m = H
Angle between two line/3t Y@ & =9 &1 H11:

The angle 0 between the lines having slopes m,

and m, is given by /g 111, R m, el st &

>

m, —m,

a9 o O g7 fEA T R tan® =

I+m m,

Condition of parallelism of lines /3@l & HHAMRR
&M &t ferfa: If two line are parallel to each other
thier slope will be equal / 3% 3 W TH T F
=R 8 a1 3T JATar SER g

14y
/)

Condition of perpendicularity of two lines/af 3 W@,
TH TN F Agad &

\{m/
)

Section Formula/9fqessd fag &1
(A) Internal divison (&id: faareH)

(XUYI) (Xz»YZ)
mx, +nx, my,+ny,
- m-+n m+n

The co-ordinates of the mid-point of the line seg-
ment Joining the points/fagsti =1 faam amt @rEs
% Aeg-fog & frdeme
(x,y)and (x,y,)iem:n=1:1
i [ 2 2 ]
External divison (3183 fawrsH)
/_m\
1
11 py

Ae . P
(%0, BN___~

(Xz;yz) n
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mx, —nx, my,—ny,

P:

2
m-—n m-—n

Some Applications of section formula

fause 99 & %/ Irua
A= (xy)
=
c G b
B a C
(X, ¥>) (X5 y5)
X, +X,+X; ¥y, +y,+y
G = Centroid /%5 =[ BT e

I = Incenter/3d: 5% =
[axl +bx, +cx; ay, +by, +cy3]

a+b+c at+b+c
Co-ordinates of its circum center/qf@&=% & TN

X, sin2A 4 x,sin2B+x;sin2C
B sin2A+sin2B+sin2C

y;sin2A +y,sin2B+y,;sin2C
sin2 A +sin2B+sin2C

Co-ordinaties of its orthocentre/T=&= &% Tvieh

[xl tan A +x, tan B+ x, tan C
tan A 4-tanB+tanC ’

y,tanA +y, tanB+y,; tanC
tan A +tanB+tanC

Different forms of the equation of#A straight line.

Teh O 3T & GHIRI0T & faR=ey

i
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General equation of a_straght line is/¥¥e ¥@T
T W= WO R -
=Ax+By+C=0
Where A, B, andiC are constant. /@l A, B, AR C
feer 2
If equation of two line is a, x+b,y +¢,= 0 and a x
+by+c,=0
Both the line are

. a b ¢
(i) Coincident/¥drdf, If — =

1
a2 bz C2

a
(i) Parallal/¥AI@®, if — = 7 = —
a, > )

a, b
(iii) Intersecting /9fd=s3e If a_l = b_l
2 2
(iv) Perpendicular /e ed If a, a, + b, b, = 0
Angle b/ w two straght line when their equation are

given/3I Tt T@eti & sr= &1 IV & T FHHT KT

& 9 - [

™ tanb = 1+ m, m,
0 a,b—ab,

tand = a, a,+b b,

Point of Intersection of two lines/31 @3t F1 Ufaeesr foig

ax+by+c =0

b1c2 _b2cl €a, —C,a ]

ax * be * €2~ 0% [al bz _a2b1 ’ albz _aZbl

Slope Interceptifromiof A line/ T @l 1 TAM THETS &Y
: The equation of a line with slope m and making
an interecpt ¢ on y-axis is/dAM m dTel @l R y-

38, Uk FAEUE ¢ TAH HT FHFT
Note:
If line passes through the origin then /3fg @1 q
fog @ ot € @

0 =mx0+c= c=0.
therefor equation of a line passing through the

origin is where m is slope of line /39U

@ g & oA a1l @ w1 g [y = mx] @ e m
X #1 TdE ®

If the line is parallel to x-axis, then m = 0, there-
for the equation of line parallel to x-axis is 'y =
c/afE @ x-3el F FHA B, 9 m = 0, THAT x-378]
% FHHR @1 GHEO y = ¢ 2

Point- slope form of A line/ @ 1 95 T €4
=-The eq" of a line which passes through the point
(x,, y,) and has the slope 'm' is/T% Y@l &1 FHIH
St g (x,, y,) ¥ B SRA ® SR S T 'm' ®

Y-y =m(x—x)|

Two — point form of A linef@n = fg-fog ®a

The eq” of a line passing through two points (x, ,
y,) and (x,, ;) is =/ WA (x,, y)IR (x,, y,) ¥
B T FTell 1@ 1 T

Yo=Y
Y=Y = |x,—x ) &%)




Intercept form of A line /3@ &1 F<@UE €:
The eq” of a line which cuts off intercepts a and b

. XY
respctively from the x and y axes is 2 + b =1 jzmw

1 THIHTON S x SR y 37el W HA: a AW b B HEA €

Normal form or perpendicular form of A line./A @
1 WA &9 91 deed w4

The equation of the straight line which the length
of the perpendiculor from the origin is p and this

perpendiculor makes an angle O with x-axis is

Xxcosa+ysina = p|

DISTANCE FORM OF A LINE/@I &1 g ®4:
The eq” of straight line passing through (x, , y,)

and making an angle (0) with the positive direc-
tion of x-axis is /(x, , y,) ¥ ToRT aTel 3R x-378 T o
Toaw e & Wy wo (0) AR A '@k @ o

X=X _ y—y
cosf sin 0

gt §

where r is the distance of the point (x, y) on line
from the point (x, y,)/S@l r fag (x,y) ST @
W T (x,y,) ¥ T @

Equation of the straight lines which pass through a
given point (x,, y,) and make a given angle (C/)
with the given straight line y=mx+c/¥ @@k
TR S fRe faw T g (x, y,) ® FT TORAT § \STE
M et W y=mx+c & TA TH T gA HT (QY

. m=Etana
Genaral eq" of line in polar form/&g&a €9 H @1 &

Q= SR OT acos@+bsin9:3
r

Where = cosO = ? & &inf =

&= [x>+92 &ify= tan %

Normal eq”of §traighl line in polor from/ & &1 |
WA @I TEH FHH

rcos(® - o) =p

N

= |«

Line perpendicular to a given line/ T W@l & ead -
Line ax + by + ¢ = 0 is given then eq" of line perpen-
dicular to it will be bx — ay + A =0, where ¢ and
A are constant. /3@l ax + by + ¢ =0 R Al T
% eed W@l H GHEO bx —ay + A = 0 B, W&l ¢
R A fer 2

Line parallel to a given line/3t & @1 & HHMIMR &I-
Line ax + by + ¢ = 0 is given than eq" of line Parallel
to it will be ax + by + A = 0, where.c and A is
constant. /3@l ax + by + ¢ = 0 @ T ¢, 36 THR @i
1 GHIFT ax + by + A = 0, @) &l ¢ WA fer 2
Distance of A point from A line./fdl fog =t 31 ™0
@ gl

The lenght of the perpendicular from a point (x,
y,) to a line ax.# By, +'c = 0 is/T& 53 (x,, y,) ¥ T
Wl ax + by + €)= 0 W & HI oA &-

ax, +by, +c¢
/a2 +b2

Length of perpendiculargrom the origin to the line

ax#by + c = is/9A fig ¥ WM ax + by + ¢ = W T

. ]
Distance between parallel lines/ TR 3@et & g
w1l
The distance between two parallel line ax + by +
c, = 0and ax + by + ¢, = 0/ HHAFIR WA ax + by

¢, —c
+c¢, =0 ¥Rax + by + ¢, = 0% o9 ®I gl %
Area of A Triangle/T3s &1 &a%d
The area of a triangle the Co-ordinate of whose

vertices are (x, y,), (X,, ¥,) and (x,, y,) is /T&

s &1 eswa fogs ool & fdos ¢

1
PSR ARV AR S A
Collinearity of three points/= fagsti &t W@

I. Three points (x,, y,), (X,, ¥,) and (x,, y,) are
collinear iff. /T4 3 (x,, y)), (x,, ¥,) 3 (X5, V,)
@ ¢ af-

X (¥, =¥) X, (¥, -V) + X, (y,-¥,) =0
Or (X, ¥, + %, ¥, * X, ¥)) = (&, ¥; ¥ X,¥,7 X, ¥,) = 0

II. Three points A, b and C are collinear /T4 &g

A, b 3R C 9m@
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If slope of line AB = slope of line BC/af% @
AB = =1 T@ = ¥@ BC &1 7@

B
A

Condition of concurrenc of three lines/d" @t &
Ot B 1 -

a x +by+c =0(

a,x+b,y+c,=0 (i)
a,x+b,y+c,=0 (iii

al bl cl

a2 b2 C2 = O

a3 b3 C3

Area of parallegram/9HIqR =g &1 &THA
ax+by+tc =0

a,x+b,y+c,=0

and

ax+by+d =0

a,x+b,y+d,=0

(Cl _dl )(Cz B dz )
a bl
a, bz

Area of | |gm =

Standard Equation of a circle/T& I 1 HIeh &R0l
(x-h)*+ (y-k)?*=a?

where (h, k) is point of center and 'a’ is radius
General eq" of A circle./T& Jq ), TH THH
x?+y?2+2gx+2fy+c=0

where center /Sl %% = (=g, —f)

radius = /g>+4%—¢

Note:

1.

If g2+ 2 — c >0 then the radius of the circle is
real and hence the circle is also real/d gq @l
e ardfas & osafen ga o ardfasw 2

If g2 +47 '+ c =0 then the radius of circle is zero
such a¢ircle is known as a point circle. /& g9 &1
e ¥ Tt € @ 99w fag 99 wed §

If g% + f2— ¢ < O then the radius is imaginary but the
centre is real. such circle is an imaginary circle and

not pussible to draw. /dl 51 shiedfer & ifehe o aTieh
Bl UH 99 U hieTh 96 § S W S E9E T Rl

If circle eq” written in the from of /af g1 & THHT
% =1 &9 ¥ fa@n sme-
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ax?+ay?+ 2gx+2fy+c=0

2 4 2+§ +2_f +£_O
or X y aX ay a—

g f
then center = —;——

a

. g2 f?2 ¢

and radius = (=S +———
a? a? a

Diameter form Circle:/ga &1 =o &9 § e

eq” of the circle drawn on the straight line Join-
ing two given points (x,, y,) and,(x4y;) as diamter
is/fw M faget (x,, y ek, v) F = AER
T W@ W WY T IR EHT @
(x—x) X=x)+ (=) (y-y,) =0

Important Points To Remember

aE W@ & g wEayut feig

Whenga circle touches x-axis, then its radius is
equal to the aboslute value of the y-coordinates

of thélicentre. /S8 g I x-37&1 1 91 Hal 8, 7
SR #% & y-Fewsl & iy a9 % e g
2l

When a circle touches y-axis, the x-coordinates
of its centre, in magnitude, is equal to the ra-

dius./ N9 Tk g0 y-31&] F T HEA €, A 56 HE b
x-Frdwre, uftmmn &, e & SR g F)

When a circle touches x-axis at the origin, then
its centre lies on y-axis and absolute value of y-
coordinates of the centre is equal to the radius./
S ¢ I gl f6g W x-3787 1 Tq9l H €, A SHR R
y-31e1 W feord g € oIk %% & y-frdenss &1 fRoe o
B & R g 2

When a circle touches y-axis at the origin, then its
centre lies on x-axis at a distance equal to the ra-
dius of the circle. /i@ &1 J9 a1 fog W y-31& I T
H T, A SHH B I HI B B KR U W x-318 |
feord < 21

When a circle touches both the axis, then the
coordinates of its centre are (4 a, + a), where a is
the radius of the circle. /S& &g g 1 31ef 1 w9t
FI B, Al SHH HE & (RWE (L a, +a) EW T, &l a
T w1 e R

When a circle touches a line, then length of the
perpendicular from its centre on the given line is

equal to the radius of the circle. /5@ T& Jd T @l
1 T FA E, A STH F% A G @ W A H A
T w1 BN % SR e 2

[151]
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MENSURATION 2D  CHAPTER

smfife (fefrim) 32

MENSURATION
( grfafe )
l ¥
2-D(FLATSHAP) 3-D
(FHae IRt ) (Trfadia swerfa)
y
! y J y
Triangle Quadrilateral Polygon Circle
(o) (Tviﬁ) (Wys) ()
y

Parallelogram Trapezium

&G al@ﬂ?r) (TS Tqeis )

' ! l
Rectangle Square Rhombus
(=) (=) (T )

Note:- 1 hectare = 10,000 m?

100 hectare = 1,000,000 m?

Weight (mass) = Volume x density.
Triangle/Grqs
A triangle is a polygon with three edges and three ver-
tices. It is one of the basic shapes in geometry. It de-
noted by A ABC.

9 Tk o ey ¢ e i RS e o g R
Tg AT 1 Teh SMER AR THAY TR F 2|
> Type of triangles /ﬁ[‘ﬂ\_rﬁ HAYRR: -

Triangle are two types.
(i) Based on sides

(ii) Based on angle

(i) Scalene Triangle /ﬁl’ﬂ'ﬂﬁ@ ﬁﬁ@:-
A
A
B—— C
x Base /3R x Height /%48

1
2
* Area/&%d = Js(s-a)(s-b)(s—c)

e Area/&F%d =

(Hero's Formula)

1 1 1
Area (A)=§bcsinA = 5 absinC = = acsinB

Perimeter /9Rd9 = a + b + c
(atb+c)
2

If lengths of three medians of A ABC are x, y and
Z units, then:

qﬁﬁw ABC &t waaﬂaﬁaﬁa’m‘x,yamz
K T, T

A= %\/Sm(Sm ~X)(Sm-y)(Sm-2)

Semi-perimeter/3tEaRAmy (S) =

X+y+z
where, Sm=——"——

Areaof A
Semi-Perimeter

In circle Radius/ 3d:9d &1 =21 =

A
r=—
s

Circum-circle Radius/918d Jd &I =1 (R)
abc
T 4xareaof A

(a, b, c = length of sides of Triangle)

(T&T a, b, ¢ = IS FT i =t =)
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) 1 1 1
><Base><Helg_z,ht=5ah1=§bh2=§ch3 .
. ah, = bh, = ch, = (constant) 4.

1 1 1
~a:b:c= h_1h_2h_3 (Result)

2. Isosceles Triangle /'Fl'qm ﬁl‘%:—

~ a = equal sides
b = unequal side
h = Altitude

b/2

b
*  Area/&TRT = V4a’-b’
. Perimeter/‘Tﬁ'qTq =2a+b
V4a’-b’

2
If an isosceles triangle is right angle tfiangle

than /9 wafgarg f519Ys T @07 B9 2, @

A

¢ h (Altitude)/ (3Tf¥eT=) =

R . R
We can say "r" = E/%Tl FEFFdE TR ' = —

B C
a
.

. Area/ﬁﬁm =%a2
e  h (hypotenuse)/ (&%) = 4.2

3. Right angle triangle /waﬁw ﬁl"iﬁ:-

It is‘a triangle with an angle of 90° (z /2)radius.

THEROT TS T Teh 01 90° A1z / 2 FSTA 1 Bl 2

A
Perpendicular (H)
P (Hypotenuse)
N 4
&
B (B) (Base)  C

RAKESH YADAV READERS PUBLICATIONS PVT. LTD

1 «
Area /&% = 5% Base /3R x Height/&ali

Perimeter/9AT = P + B + H

PxB
Altitude /3T (M) = %

H2 = P? + B2/ [(U1)2 = (=fa)? + (MM¥R)?]

. P+B-H PB
In radius/3d: el (r) = 5 of BB H
H

Circum radius /R (R) = 5
Equilateral triangle/ @HaTg, st~

It is a triangle whose all sides andiangle are equal.

T T T FIu e € foEehgsivegs
10T TR B R

3R G

Perimeter/IfATT (25) = 3a

Altitude / AT (h) = ga

Incircle Radius/ &G g = B ()= % or (?}
Circurncirdle Radius/ 9@ &I (R)=%or [%J

2
/A=/B=,/C=60°

V3, _ I

A=—a
4 3

If P, P, and P, are perpendicular lengths from

any interior point (O) of an equilateral A ABC to

all its three sides respectively, then:-

fordt TmaTg e ABC & 1<t feod fovedt fag 0
Y STHRT dH oSl W T T A hi cAaEar
FHL: P, P, M P, &, T




V3

:P1+P2 +P3 =?a =h

:>a:£(P1 +P, +F;)

J3
a(side) height Area
2 ¥ ¥
L xK L xK L xK?

2K NER ' V3 K
>  Quadrilatera l/ﬂ?jg"ﬂ%

(Result)

Quadilateral /=gqs
|

v v v v

Square Rectangle Parallelogram Rhombus/Kite Trapezium

o qPR W GgES gegdweaT wwerd wgs

Quadrilateral:- A closed shape and a type

of polygon that has 4 sides, 4 vertices abd 4 angles.

TG~ T A= A AR TH TER F A T 4

9qeId, 4 9SSR 4 07 e B
i /A+,/B+,/C+D=360°

D

A B

1
(ii) Area of quadrilateral == x one diagefiabX (sum

2

of per pendicular to it from opposite vertices)

TS N TR =« T g i @
fopol W ST T sl shiggiaTgal w1 4m)

1
= E(AC)(’H + hy)

(iii) P=a+ b +¢¢ +.d

> Square/a"f

A square is a four-Sided flat shape where every angle is
90° and allfthe four sides are equal also the diagonals

are equal and bisect each other at 90°.

i Tk 4 geel Al godd TeRfd ® feeR g
I 90° T Bl & AR TR oy 319 o s Bt
gl ol & faswol ff omuw ¥ SO B € qO1 T W

1 90° W HHgHIS HW 2l

o Every Square is a Rhombus but every Rhombus
is not a square. /9% o1 TH FHEGHS el € AR

ek HEEgYS o e g 2l

w

a

1
Area = a? = (side)? = 5 (diagonal)?

1
FAHA = a2 = (&N)2 = 3 (ferpot)2
Perimeter = 4a/9R®M9 = 4a
Diagonal (d) = /2 a/fs&1i (d) =, \/9a
Area of Path Inside Square,= 4d,(xd)

d = length of Path
x = length of Square

T % TR T T BT HFFA = 4d (x—d)

e, d = T & AeE

x =7 &l FTWTS:

Area of Path outside Square /El"'? % AR T T
T GFFA = 4d (x+d)

Atea of Path midway Square/ Tt & SA=-aE o
T HT &TFA = d (2x—d)

Ifi circle Radius/a7M & 3Tq:g< &1 foea
" Side / g

2
Circumcircle Radius/ culcy dared J9d H B =

Side / =1
V2
Some-useful Results/h® 'EI%V_OI'TTf qRume:-

7 &
A Y,

A e———— B Pe—a—

| ii
In figuré)(i) ABCD is a squalfe) of side ‘a’/ﬁ'ﬁ[ (i) a
ST el ABCD T a1 2|
(a) O is the centre of the incircle./O 3 oq <hl FR R
In figure (ii) PQRS is a square of side ‘a’/ﬁ'ﬁ[
(i) a ST =&l PQRS T a1l ®
(b) P,Q,R and S are the centres of four quad-rant of

radius a/2 each./P,Q,RﬁKS =R T‘a@ﬂﬁl CCo-
a9 e =g B a2
In both case- Area of shaded region/ A1 feafa o

. 3
— DR A 1 &AEA =ﬁa2

RAKESH YADAV READERS PUBLICATIONS PVT. LTD




10.

11.

12.
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If the additional of square increases by x times,
then the area of the square becomes x? times./

g ot &t e S X A 9 AN S 7@ i Hw
&Ehe x2 T € S R

If the area of the square is a cm?, then the area
of the circle formed by the same perimeter is/

I 1 1 AR a UHR, 79 GAM IRAY ¥ §9

anaﬂeésrqv—cf%ﬁm%=47acm2/@ﬁ2

Area of shadded part/@IfHa 9N &1 A6 A H|
D C D

Y

|

il
Wi

<

N\

I

2

a{\__\‘.n\\ \ \\\\\\{{//4
A B A B
2‘4[@9‘2}3} N

It
a’|1-3+=
3
Rectangle/BITEd . Every angle is a right angle

(90°) /9 I FHHIUT (90°) Bl Bl

Length
[ ] |

—={peaig —

1 i
Its diagonals are equal & isect each other. /EW

forspul =R 2R € IR T R S TEfgcE R
Area = Length x Breddthf/8H%heT = T x ek
Perimeter = 2 (Length + Breadth)/ T =2 (F‘lﬁrl'st
+ - g)

Diagonal (d) =12 + p2 /W (d) = &0 + 02

(i) Area of,a path inside a rectangular field/

IR HeH & 3T a9 TR 1 ahel:—
e T T H ATHA = 2x (ST + T —2x)
(STel, x = U=l &1 IS

Area of path = 2x (I + b-2x)
(ii) Perimeter (P) = inner P + Outer P

TRAMT (P) = AR P + 94 P
=2(l+b)+2(I+b-4x)=4(+b-2x

>

Length

x -
(i) Area of path outside a rectangular field/

AR HIH & e 59 T 1 &hol:-
Area of path outside/dle{ T U FH ATHA

= 0x (/=TS + b /=S + 2x)

(ii) Perimeter (P) = inner Perimeter + outer Pe-
rimeter /9T (P) = 3Tialeh TRAGsaRY 9iemT
=2(1+Db)+ 2(1+ b+ 4x)= 4+ bt2x)

— Breadth —

(i) Area of ‘path midway/ﬁ?{l'*f % g a T HT
gFA = x (I+ b - x)

(ii) Perimeter of Path (P)/T& &1 9\ (P) = 2(I+ b)
-4x=2(1+b-2x)

L
B

Room as a Rectangular figure/ 3IdlhIT shH:-
Area of four walls of a room /31¥dlhR W & G/
FeRi T &Fe = Perimeter x Height = 2 x (L+ B) x H
Area of Roof and 4 walls /=Rl Rl 3R =4 1 &=wa
=2H (L+B)+LB

(this formula can be use when we have to paint

a whole room./ﬂ%’!ﬁﬁﬁm‘maﬂm%m%ﬁtﬁ

FH HI YA FIA )
Parallelogram/==r

29

If opposite sides of a quadrilateral are parallel, it is
called parallelogram. Its opposite sides are also equal
in length.

% et Tgede T ST e TR @, 7 T
THI FIGS HE § TR AT i GG e
H off s 2Rt 2




(i) Area/8TFE = base/3THR x height /9% = bh (i)  Perimeter/IRHAT = a + b + ¢ +d

(ii) Perimeter/9RHATd = 2(a + b) (i) Area/ W=%(Sum of Parallel sides)x Distance b/
(iii) d2+dz>=2(a*+b?) 1

= length of diagonals/ﬁlah_ﬂ'f E3| m/dlz +d,? = w them 2 (+b)xh

2(a? + b?) (iii) d2+d;= c*+d*+2(ab)
(iv) Area (A) /g-q-[ﬁ-{ q@ﬁq FT GTFA (A) (sum of squares of non-parallel sides) + 2 ( prod-

uct of parallel sides)
= 2|/s(s—a)(s —b)(s—d,) =2|/s(s—a)(s —b)(s — d,) (iv) If diagonals intersect at O, then/f faeol Th-TE
where a & b are adjacent sides, d is the length of %l O W FHEA é" G
diagonal connecting the ends of the two sides and,

SE a SR b T gqomg € den d 39 fawvi & A5 DA
o € S A g el % oid faget w e 2

[ AAOB ~ ACOD]

b Cyclic Quadrilateral/%la"ﬂ'q T‘J@’jﬁ:— A quadrilat-
a+b+d eral whose vertices lie omythe circumference of
ZT a the circle./ag?lﬁ‘ﬁﬁ W?ﬂﬁ@ﬁ T Y =
feor et € Wi 9qus Sead 2
>  Rhombus/Ta=rqys C
It is a Quadrilateral whose all four sides are equal. ’ \
Diagonal bisect each other at 90°. D
I T YR I GHiR Tqs © fooeht =Rl e sieR gt 5
&1 za fawol tH-g@ #190° W THEWG FW T
(AB = AD and BC = DC) N

()W ‘Area/&wa (A) =/s(s—a)(s—b)(s—c)(s—d)

1\
D a c A
‘h N _a+b+c+d
a : g B D ) where, s —2
(Kite) (i) sA+/B+,C+/D=2xg
(i) A+,C=y/B+,D=180°=r
A 3 B Y

1. Diagonals bisect each other at 90°/f=ti T
TE HT 90° R FHEARTF Hd &

)
@
S
S
S
O

1
2. A=§(dl xd,)

3. a= %\/df +dy?

4. P=4a (i)  Circumference or Perimeter of circle

5. d” +d;i =Aa’ (P) = /0 1 UMY A1 TRA (P) = 2 nr = d
>  Trapézium/9rers aqys (d=7A¥)2nr=nd (d=diameter)

It is a'quadrilateral, whose any two opposite sides d?

are parallel./d8 Ueh ﬁ\'{:ﬂ ﬂﬁqj\_ﬂ Bl %, ISEED (ii) Area/W=A= w’ =T
HA-TEH 1 g Y YU THIR Bl 21 Ty
.. Diameter of the circle/dd &l &MY = d= 1/7

radius c=2rr A= 12
7 44 154
7K 44K 54K?
245  44x3.5  154x(3.52 . 24.5=7x3.5
28 44 x4 154x16
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>  Sector of a circle/t& I & [A=@S
A sector is a figure enclosed by two radii and an

arc lying between them. /3 el qen & sif<m
feigetl @ 7 ot =1 W FR & 1 g o e Fed €
For sector AOB, /f5=@vg AOB & fo |

A\—>/

0
i) 1=Arc AB =27
(1) rc ( )3600 N
(i) Area of sector ACBO/f5=r@ve ACBO &1 el
1 1
=E(arc AB)x radius/ =E(€|Tcr AB)xfe=n
0
= (m?)
360°
Length of Ag =1= o X2,
engthof A =1= 7 cx27r
o o x T
0770 " 150 N
=1 x T o .
T 180 *
/
l=rg°or g°= P
(iii) Perimeter /9fHT9 (P) = Arc/=M9 AB +@2m=[+ 2r (ii)
7 44 : 154
14 88 616
21 132 1386 (Result)
3.5 : 22 38.5
(iii)
38.5 | 38.5
ryl
| 4]
38.5 | 38.5
> Segment of a circle/dw T g@US:A figure en-

closedfby a chord and an arc which it cuts off. /Teh

=19 9 9% AW B I Ham gt 9 @
% o= % &% B Iw GUS Fed ©
D

RAKESH YADAV READERS PUBLICATIONS PVT. LTD

(i) Area of segment ACB. (minor segment) = area
of sector ACBO — area of A OAB./JcEUs ACB
1 &% (HIIIETE) = SeIEUe ACBO &1
&% - AOAB 1 &5%hd

(ii) Area of segment ADB (major segment) = area
of circle — area of segment ACB.gx@US ADB
F &FFA (g @IE)= T H %A - @S
ACB &1 &7%a

(iii) Perimeter/9R®T (P) = arc/=mM™ AB +@r

70 ) (0}
=2r +sin| —
[360° 2

(iv) Arc/=m™ = Angle /% x Radius /=

Ring or Circular Path/ded aT Jrilchll TEIT:

R — outertadius

r — inner radius

(i)WArea/&F%d (A) = 7 (R2-1?)

(ii). Perimeter/9RAMM = 2 7 (R + 1)

Semi Circle/3Iga

Circumference (Perimeter)/aRf¥ (9f@ma) = r+2r

=nr+d

2
Area/&THA (A)= %

%
r A
Qg’b\
d (diameter)
The area of largest triangle inscribed in a semi-

circle of radius r is r2./'r' T53 EIS] d‘las:'airl F 3T
T o 92 B a1 &Fhd 2 2

C

A ——— B

Area of the/<hT &AHA A ACB = 12

[lerQr}
2

e For a quadrant/Uh %1@941‘%1 & foT

11
7

7




Radius Circumference Area
ETl Tfify Pl
77

7 25 > = 38.5

2
Penmeter/'qﬁﬁq— r+r+=2r+ % 2r 7;1”
Area /&FA%d = ——
°

Length of string/SRl &I @& = 2 71 + 2 x number
of circles/‘eﬁ’f F HEA

>  Findthearea of shadded part/SFIiFHad 7T #T &5

(A)

(B)

Area of square — sector/aﬁ T ARG — BUEE

2

4m? - =
360

x90x4 = r’[4-n] (©)

® n semi-circle (even) drawnhon diameter PQ

n G (TH) =A@ Q'R Ei™ T B
Radius of each small semi-circle/9&% B 318aq

# B = —

R 2
n
After solving this (3@ gd 4 % %)

nR

radius of small circle (B Td &l B r = 2(n+1)

® FindA/B="?

A=
é = 1 . 1
B - .

SOME IMPORTANT RESULT

C

&)

0P RE

(@)

@

QBCD is a Square.
Diagonal AC'&,BD ‘intersects at O.
Here,

ar (A@B) = ar (BOC) =

ar(COD) = ar (DOA)

D C D C

- 4
o

A B A | B

Area of shaded region is équal in each case.

BEIfRT 9N &1 &% d T feufa o g9 s

Area of shaded region /S™Ifkd WFT F1 &A%

,Ka2 2
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Area of shaded region is equal each case.
TR TR 1 Gl e Terfd H e 2

a

(E)

a 60° a
a

60°  g0¢°

a
Area shaded region /SMifd 9 &1 &Fa
a2

= 9.05% of square area /= & &% H 9.05%
a

(G

(F)

a
area of (&3%a) (I) = area of (&3%a) (II)

area of (&3%a) (I) or (II) %{3«/5— W}
= 17.1208% of square area /a7 & &Hd T

(@

a
Area of shaded region /SHIfhd 9N 1 &F

a2
= 61.4166% of square area /3 & &%
D C

(H)

A B
Area of shadediregion /®EIfd WM *T &Fa

= f—z {12 27 ~ 3\/5} =4. 3388% of square area /3 &I &%

> Radius,

m DT c
l/rr
Jor

A a B

RAKESH YADAV READERS PUBLICATIONS PVT. LTD

()

(K)

(L)

a

Jor+r+a=+2a
(1) 1)

Area of shaded region /&HIf%d W HT &E

aQ

= ?(E—Q) = ;az

= 57.02% of square ‘area /a7 & &%HA

a
Area of shaded region /®MIfed WM *T &Ea

= %{3(1—ﬁ)+n}

= 31.5146% of square area /3% & &he

Area shaded region /SMifhd 9N &1 &=Fa
a2

- E[n ~12+63]

= 12.78% of square area /7 &1 &A%

1 1
3 of square area /a7 % &% A 3 (approx.)

3 Square inside a triangle:/s/ad @it ﬁgvrr & 3T g’

1. A T
C E i b ha
X== Eha ==}(\ l
1 E U

B X a C
Side of square /¥ &1 a7 = x




11 1 ,___ab
— =4 =
x ha a Sa+b+c
4.
ax ha
x:
a+ha

Where x is on BC./GI%T x, BC™® 2

2. B
C b A
c n — identical circles/®HM I
i ab
| T= (2n-1)a+b+c
; Z AL O 5 Pythagoras theorem:/dqZaRINE TH
c b
bxa L squae o ffSquare
b+a
T q @
1 1 + 1 [¢
—_ == H a
e
_ abc " N
A +ab ’ '.
Herex >y _ _______
O 4 Right angled A /GFFITT Y Aféan() = ar(q,) +ar(q,)
1. ,
2. I Ac

+b-h h
r= p—; R=— Equilateral As

2 2
_A, p_abc_pxbxh ar(A,)=ar(a,)+ar(a,)
T T4 T aa
2. B

§\\

i) area(6) = area(l) + area(2) + area(3)
ii) area(4) + area(S) = area(3)
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@
Here,

i) area(l) = area(2)

area(3) = area(4)
ii) area of (1) + (2) + (3) + (4) = area of rectangle4
6

1 re ab
- B a+b
a C
A
C 'b A
_ ab
a+b

i) area of region (1) = area of region (2)
ii) area’of region (3) = area of region (4)

2.

.

i) area of (1) = area of (7)

ii) area of (3) = area of (2)

iii) area of (5) = area of (4) = area of [(3) + (1)] =
area of [(2) + (1)]

3.

Area of shadedpart /@'I'Clﬁ%h_d qNT T TR

2
%x(\/g+2)2_ %x45x2

Miscellaneous Problem /fafaa woa

Some Useful Results/eg wgxayqui gftomy:

If each of the defining dimensions or sides of any
2-D figures are increased (or decreased) by x%, its

Perimeter also increases (or decreases) by x%./ Ifg
et 2-D EicaK| %! defining dimensions &1 ST x
% g AT T T S @ SHehT IRA off HHe: 95
gl ¥ Sl

If all the sides of a quadrilateral are increased (or
decreased by x%, its  diagonals also increases

(or decreasses) by x%. /'<’3|ﬁ‘( ot ?ﬁ\[‘ﬁ[ﬁl 1 gt
ST x % &1 (AT =) I S, a1 8T fomol o
X % 9¢ 91 ¥ S|

The number of revolutions made by a circular wheel
of radius r in travelling distance ‘d’ is given by-

d
(no. of revolutions) n = % / r e & Tfeq + 5N

@ T T FH H AT T THRA B HEA:

d
(TFRl HT HEEA) n= ——
2r

If each of the dimensions or sides of any 2D fig-
ure (triangle, rectangle, square, circle, quadri-
lateral, pentagon, hexagon etc.) is changed by x%,

x
its area changes by x(2+ 100)% /A TRt 2-D




3:"3"2&[ (ﬁlﬂ\_ﬂ) 3TI'<’JH, aﬁ-) gﬁ) E‘—S[ﬁ\_ﬂ) -q:_c‘la\_ﬂ) WH\_Y[ X — tve -q-&'\- m %
3 1 I defining dimension T YT x% e x — —ve AT TEM ®

q Wg W ® Al TR eEhd x(2+ﬁJ% 9 x = +veif increases
x — —veif decreases
el

MENSURATION 3-D  CHAPTER

gafafa 3-p 33

3D shapes: They have surface area and volume. A, = area of one side face =bh squinits
. T BN 1 &5FA = bh = WS x $9E
3D 2 ‘R 1 BTl ST ST Fel < A, = area of other side face = hl sq. units
(1) Cube /=1 = TR BR 1 &A% = AL 9T x AR
(2) Rectangular Prism (Cuboid) /519 (ii) Lateral surface Aréa,/Curved surface area/ Area
) , of four walls of.cuboid
(3) Cylinder /s (4) Cone/ ¥l AT 1 UREE IR/EH I3/ AR fRart 1 e
(5) Sphere and Hemisphere /™ 3 arefriren = Perimeter of\Base x height = 2 (I + b) x h sq.units
(6) Prism /5" (7) Pyramid/fqufie = YR T IRATx SaE = 2 (TR + TSR x T
Cuboid (Parallelopiped)/=aTst (iii) Total'surface Area of cuboid =.2(lb + bh + hl) sq. ur:its
A cuboid is a 3 dimensional shape. "T'"q kil 7"27_(" T & = (RIS + TS x SR
Faces = 6 HSEE *x ) = e
Edg:s N 128 (iv)h, ‘Diagonal of cuboid /514 &1 fodl = /;2 4 52 4 5,2 units
vertices =
diagonal = 4 (v)) Tofind ‘total surfa?e area of a 01'1boid if the sum of all
three sides and diagonal are given.
IR A qSTeh 1 A 3fR fskol fan T ® o et g
+~
oy geha = K T g 9 free R
© Total surface area = (Sum of all three sides)? — (Di-
T agonal)?/ % TS &ahat = (A1 yStst 1 )2 — fasoP
(eb o
S, ‘/;6 CUBE/T
o . o
Look at this shapey/ 38 si#f #1 3@ A cube is a 3 dimensional shape. T
. . Faces = 6
There are 3 different méasurements: /398 3 fafy= _ a
Edges =12 l
T F - s =
Length)) Breadth, Height Vertices - 8 %
engthi, | breadth, Helg Diagonal = 4 d
o , VeiretE, e 7
Consider a cube of edge a units.
Formula/t{a It is a special type of cuboid in which [=b=h=a
(i) (a) V="1Ixbxh cubic units units i.e. each face is a square./¥8 TF o™ THR
I S (V) = Ix bx h T IR =1 oA F 8  [=b =h = a (T i.e. TIF SR TH
o i B B = a g fFR w1 W AW ar
(b) V=yAxA,xA;cubic units (i) Volume of cube = a® cubic units /= &I AFA = a’
W
AT (V)=+[A,xA, %A, T I e
o e (ii) Lateral surface Area of cube = 4a%sq.units/¥9 &1
Where /ST&l, e T8 &% = 4a2 9 gfe
A, = area of base or top = ['b Sq- units (iii) Total surface Area of cube = 6a’sq.units/=F I
MR MR R 1 &5hed = [ b = A8 x ek Hel T &kl = 6a2d gfTe
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(iv) Diagonal of cube (d)/=F %1 faavi (d) =,/3 a units/ Jfe

(v) Face diagonal of cube/s7 & SR & faeui = V2 a units

3
surface area .
Volume of cube /¥ <hl 3= s cubic

units/ 1 g7
Right Circular CyIinderIH'q?'l%l Q‘ﬁ'ﬁ EKE

(vi)

A Right circular cylinder is a three-dimensional ob-
ject with two congruent circles as parallel bases and a
lateral surface consisting of a rectangle. Volume and
surface area of a Right Circular Cylinder. if T’ is the
radius of a circular base of the cylinder and 'h' is the
height of the cylinder. /T GHc I sieH Tk 3D TR 2Rt
& TS <1 welem o SR & AR B € 31k Toh YRR qRe
U3 Bl B SO % IR 3MHR i B 1 3 SeF 1 Segh R

Solid View Wire-Frame
<—Circular Base—>

<Lateral Surface->

<«—Circular Base—> e

A right circular cylinder is a cylinder whose base is a
circle and whose elements are perpendicular to its base.

T qHCd i deiH T Soid @ et SUR U 99 gl © iR
TS 3r@@E ¥R W @d e @)

<—r—>
h

h

l

FEnN

Fromulae for Right Cifcular Cylinder/se™ & foq o
Area of the base, A /STTHR =1 &R, A,

2nr

Lateral surface (unrolled)

Right Circlular Cylinder
A= nr? 0,257 d2
A= 2mnrh
V = ‘mr*h

Lateral surface Area, A /TS Y5 855, A

Volume, V/319dA, V
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Total surface Area, A /&d SR, A,
Total surface area (open both ends)/®a &a%a (I fR
g ), A = A
Total surface Area (open one end)/%d &F%Fa (T&H &
G g), A=A + A
Total surface Area (closed both ends)/%a &=%d (M R
1), A=2A +A

Hollow Cylinder/@r@em s

7
A
q==p

A "‘“-h__..,__

(i)  Volume of Hollowleylinder /@RaeT Se I T (V)
= n(r,” -,°)h
Curved surface area/@RIal ST F T TR &THA

=2m(r,+ r,)h
Total surface area = inner curved surface area +

(i)

(iii)
Outer curved surface area + area of Base and

Top /@G S FT FHA A &FTHA
= 2n(r, +15,)[h+(, - 1)
Thickness (t) /A1 (t) = (r,- 1))
Right Circular Cone/Audd Qﬁlﬁ 3135,

(iv)

A right circular cone is one whose axis is perpen-
dicular to the plane of the base. We can generate a
right cone by revolving a right triangle about one of

its legs. /U e I Uik, O BT & FoRh1 2187 STeR % ©F ofe
2T & B9 AR 1S 1 RS o o Y o7 W g o 99 v
1 T Bl

Vertex

Semi Vertical
Angle

Slant Height

Center Radius

Formulae of Right Circular Cone /s i vilg & &

For a right circular cone of radius r, height h and slant
height 7, we have/rﬁ@ﬂ,hﬁﬁﬁl{ | ik S ot vigg, & foTg
Lateral surface area of a right circular cone
= rrl/SEgiaa TE &1 AT TR SR

Total surface area of a right circular cone

= z(r + )r/ dogiaa i F1 KA O S4AFA




Volume of a right circular cone/@ed ef, 1 HHT=

1

— 2

3 7T h
Note:- Area is measured in square units and vol-
ume is measured in cubic units. / &5%a HI T I
SEfeh A 1 T gfe § A 2

Frustum of a right circular cone/&isl J<ita v, o1 fo=1ah
A frustum of a cone or truncated cone is the result of
cutting a cone by a plane parallel to the base and remov-

ing the part containing the apex./T&% Y& &l 3R & ©H &
TR 12 3R SR 1 9 (A ol )l 39 R S g uw
2 € IH i g v 1 foeTn wed ©

slength height/ff® %=

1= Jh?+(R-1)

Lateral Area of a frustum Cone /f&=s %1 9eia
3 &Rl

A =1 (R+1)]I

L
Surface Area of a frustum Cone &% _ 1

TS &

Ar=n [[(R+1)+ R*+r?]

Volume of a frustum Cone/f&=1s% %1 #&aq
1

V= g.n.h(R2+r2+R.r)

Spherermen

A sphere is a solid bounded, by a closed surface every
point of which is equidistantffrom a fixed point called
the center. Most familidr examples of a sphere are base-

ball, tennis ball, bowlpandise forth. /e T 3™ g St
2 S 9% e 9 PR R 1 U0 W wow fig ok fer g (R)
Y AF T R B 89 Fe, A et onfk e % Saw ©
Surface AreaandVolume of a Sphere /Tt T TS §AeT
3R I If Pis the radius and d’is the diameter of a
great circle, then/ 3R o€ o0 %1 a1 r oI =@ d

(i)  Surface area of a sphere = 4 times the area of its

great circle /Tl &1 T4 &% = 4 x 9 I 01 &AFA

= 4qyp? = nd?

4
Volume of a sphere /Tl T $TRRH =37 r*-Ta

6

Hemisphere/3gen

A plane through the center of the sphere cuts it into
two equal parts. Each part is called hemisphere.

TF Mt % F=% 9 oA arelt @ faet 3 e 9m g = Sd
B oI W ST e 2l

2
1.  Volume of hemisphere /TSl Sl SEGH= 37 r’

2. Curved surface area or Surface“area of hemi-
sphere / STSTe a5 TRIAETRE= 211’

3. Total surface area of oliddhemisphere / ST&TeT FHaA
g %A = 2 ridae? = 3n 1’

Spherical\ShellMATRR @A

Outer C.S.A. =4t R?
Inner C.S.A. = 41 1?
T.S.A=4T7 (R?+1?

4 T3 3
Volume = 5 n (R®-13)= E(D —-d )

Hemispherical Shell/3Tg TR Gt

Outer C.S.A. =2t R?
Inner C.S.A.= 2t 2
T.S.A of shell =271 (R* + r?) + 1 (R*>-1?)

Volume = %TE(R3 —1‘3)

Right Prism/T=q
A prism is a solid object with/T® =0 3@ amHfa
Bt ® forgd
e Identical ends/®HM 3d
e Flat faces/d9ad BR
e Same cross section all along its length /39t

T % FHARR THE SIS
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There are all Prism /3 @« firem - ¢

Cube  Cross-Section

g ¥

(yes, a cube is a prism, because
it is a square all along its length)

Square Cross-
Pr1sm Section

Triangular Cross- Pentggonal CrOSS‘
Prism Section Prism Section

AT 0

Lateral Surface Area of prism = Base Perimeter x

Length /5% T &5%a fioH = STHR &1 9RAY x A5 o,

Total Surface Area of prism = 2 x Base Area +
Base Perimeter x Length/&d T &% = 2 x 37
T T &5 + SER 1 GRAT x A

Volume of Prism /fU=0 &7 3MAa9 = Base area
x Length

. PYRAMID:-

. Area of Base .
A pyramid is made by connecting a base to an apex.

YR 1 VR & Y Sg w1 e s )

1 .
(i)  Volume of pyramid = 3 x (area of base) x height
1 o
foafre =1 st =4 (AT BT &HT x SHE)

1
(ii)  Curved surfacé arearof;pyramid = D) x (perimeter of

base) x slant height/fRfHe %1 9% T&= &9Fa = —
SRR ARG < Tl S

(iii) Total surface area of pyramid = curved surface area

+ area of the base. /TRl #1 a1 T &Fd = o

TEIT &A% E + STHR T &he
1. Triangular Pyramid/ﬁw farfus
Pyramid Base

b A
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Notice these interesting things/%3 Weaqui fog :

+ It has 4 Faces/38% 4 B8R 2l

e The 3 Side Faces are Triangles /391 ¥R st
g 2

e The Base is also a Triangle/df & 3 BR i
19 e 2

e It has 4 Vertices (corner points)/39® 4 34 fag

W 2

It has 6 Edges/39% 6 f#R g 2

e [t is also a Tetrahedron (if @ll triangles are
equilateral triangles)/d@, T FHOq HAE
Frar 21

Square Pyramid/a"Tth'{‘ Taats

Pyramid Base

l\

Notice these interesting things/ %5 #eaq &g :

e It has 5 Faces/38& 5 B8R 2l

o The 4 Side Faces are Triangles /35! TR & 2Kl &
oy The Base is a Square/sT% & 4 BR B9 e 21
». It has 5 Vertices (corner points) /38 5 i fsig g 2l
of Tt has 8 Edges/3@% 8 =R & 2|

Pentagonal Pyramid/d=sia frfug

Pyramid Base

Notice these 1nterest1ng things /%® we@yqU 93 :

e It has 6 Faces/38% 6 B8R 2l

e The 5 Side Faces are Triangles/SH%1 3THR
TEYS Bl 2l

¢ The Base is a Pentagon /% & 5 BR F1gst 81

o It has 6 Vertices (corner points) /9% 6 34 g
B T

¢ Ithas 10 Edges/38% 10 fR 2 21

Tetrahedron/qu=rvhcich

Tetrahedron Facts

Notice these interesting things:/qﬁﬂ;ﬂf ﬁg

e It has 4 Faces/38% 4 BR 8 2

e Each face is an Equilateral Triangle /9% BR
1 Th HHATE I e 2

e It has 6 Edges/38®! 6 HﬁTﬁﬁ?ﬁ%l




e [t has 4 Vertices (corner points) and at each
vertex 3 edges meet

It is one of the Platonic Solids /35 4 3 fsig g g
IR v foig W 3 9 feredt R

Surface Area of tetrahedron = /3 x (Edge Length)2
TH IYSHAE F1 JRA GAFT= /3 x (ST HI TAaE) 2

Volume of tetrahedron = gx (Edge Length)3

Wa'g‘waﬂamﬁﬂ=gx (95T w FaTg) 2

Damaru/sH&:-

<« 1->

(i) Volume of internal damaru/3TdRe THE T 3T
2

=3 nh (R?+r? +Ry)

(ii) T.S.A of damaru/TH& & T.S.A

= 2n(R+ 1)l + 2nR?= 2n(R” +Rl+1l)
(iii) C.S.A of Damru/T8& % C.S.A =27 (R + 1)l

[ (Slant height)/ (fR& =) = [h? + (R=w)

Where/ e,
R = External Radius/aed 53
r = radius of middle part/H %4 "I &I oo

Distance between both«€xtérnal core /3 aed

FR & o= F g4 =2h
A well of 'D' m diameter orgadius 'r' metre is dug 'h’'
m deep. If the earth taken out has been spread all
round it to a width of*"'w' m to form a circular em-
bankment theny,the height of this embankment is
given by/D' HIRT <9 1 'r' HieX 35 1 {37 'h' Hiel Teq
@ S 21 AR g g gt @1 s wRi iR w e
BT qF BT T JAFR qeaH a1 o S, @ 39 deay
I HAE T YRR & ST

}Metres

i

A right-angled triangle having base x metres and
height equal to y metres is turned around the
height, a right circular cone is formed then.

TF TR TS fEeRT SeR x WX R S 9 y He &
T T, 1 SR & IR AR SHME] €€, T Th AR
i, = R

(i) Volume of the cone /¥, 1 TF = m
(ii) Surface area of the cone/¥i%, &1 W&l &THA =

Bl

A right angled triangle having base x m and height
equal to y m is turned around the base, a right cir-

cular cone is formed then. /T FoRPITS fSgaT s
R x M § 3R $9E y @ & aqer @) $TuR & =1
3R SEEN Sl €, T Teh WA Rick A )

3
(ii) Surface area of thexcone /3 1 TR SHH :

ny(m)mz

If a rectangularsheet is rolled into cylinder so that
the one side becomes the height of the cylinder
thenthe volume of the cylinder so formed is given by.

IR, AFAFR T i oo | 39 YR @l 5 @ R
SIL I Rl HAs o ST O 6 YRR 5 S 61 TR Fhaw

. o
(i) Volume of the coné /% T IT= [—Xyz}m

(Otherside of the sheet)’
4

R f=n <iman 22 |Height x

If a sphere of certain diameter or radius is drawn
into a cylinder of certain diameter or radius. Then
the length or height of the cylinder is given by

af & Tfvea = = e & Mt =t T fafvea = oo
T & ao o S S 21 R ser 1 o a1 $e=E g

4 x (Radius of Sphere)’
feon T 213 (Radius of Cylinder)’

A sphere is converted into a cylinder. If the length
and the radius of the cylinder are given, then ra-
dius of the sphere is/T& Mo F1 Sod § a8 S 2l

IS e 1 ware i e € W B, @ W B B @

i/%(length of cylinder)(radius of cylinder)’

If a sphere of certain diameter or radius is drawn
into a cylinder of certain height or length, then

the radius of cylinder is given by, af< T ffv=a ==
71 F3n 1 T TMen U e S A e & Sed | i
ST €, @t ser w1 e fraes g & S 22

4 x (Radius of Sphere)’
3 x (Length of Cylinder)
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If sphere is melted to form a cylinder whose height is
n times its radius then the ratio of radii of sphere to the

cylinder is: /% Tiel =1 TrseieRt Th Se sFEn ST € et
el ST R T n TR B O T i T B el W ST

3]
=Xn
4

If a cone, whose height is half of its radius, is
melted to form a sphere, assuming that there is
no loss of material in process, ratio of radius of

the sphere to that of the cone is/ af% T& v, et
S STt e 1 omeft €, Y et uw e sHmEn St
2, 7€ A gU T wiwan o Wl w1 i et el gg €, M
=t oo 1 v, 1 B 9 e ©

When a sphere disintegrates into many identical spheres,
that number of smaller identical are given by/ S& T
T % gHEy Tl § fofed 2 €, 9 9 quH Tl w1 g

bigger radius ’
smaller radius

ﬁmmﬁaﬁ%(

Some Important Notes/®s W&l eH:-
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If the length, breadth and height of a cuboid are inz
creased by x%, y%, z%, respectively then, /af< @ =%
1 e, ek SN S B HEA: x%, y%, 2% HiEhg ot S

Xy +yz +zx + XyzZ
100 (100)”

3 |Xtytz+

Due to double of each sidesof cuibe its volume be-
comes n times means volunie is increased by

B9 HI YAk S JAAT BIF o RN SHeRT IFAT n AT B

w%aaﬁawﬁqﬁ;%’laﬁr%=

If side of a cube'is,increased by x% then percent-
age increase, inhwolume

I Tk BT G5 1 x% W SR S ¢ Al e | g

3x” x°
+ 2

100 - (100)

q@%ﬁ?ﬁ%\=3x+

If the side of cube is increased by x% then increase
in total surface area%

7 51 T ST W x% 1 ghg HI Sl € A KA TS LEa

10

¥ gfg et 8= 2X+(£)Q

If radius of a sphere is increased by x% then per-
cent increase in its volume/ af% T& el & oo o
X% T gig I W € o $Eh I | v 1 ghg et

2 3
_|3x+ 3x P S
s ;
100 " (100)

If radius of a sphere is increase by x% then in
increase percentage in its surface area /3% T& el

1 B | x% 1 ghg i Sl © d 36 g eswe §

Sfr 95 B ¥ = 2x+(%)2

If the ratio of radius of two gylinder or coneis R : r
and ratio of height is Héthen the ratio of their
volume /I 1 S o1 Qe @1 AT 3UME R : 1 § 3R

ST 1 S H €, ) ST, ST 1 S1uTd = lj—gxg

If the ratio ofiradius of two cylinders or cone is R :
r and their volume is same. /3% & J&F = vF H
e 1 oqud R: r € 31k ST 3P g9 21

R

2
. r
Then ratio of height/ﬁn‘{ EXIECT U = (—)

If by melting a h height cone is changed into a
sphere of radius r then, radius of cone/3f< T& h
FUE % Y HI e 5 9 e § "xen s €,

3
i, i B = QX\/%

A, R radius sphere is changed into a wire of r radius

base, then length of wire/A, R =21 & it &l r o =

: : 4 R®
YR % G H Sal S 7, fh aR T wier= oo
If radius is increase by x% but height remains
constant then percent increase in volume.

g 571 % 9g Wt € Wi SurE TR Tl € af ot o

10

wfe gfs B % = 2x+(£)2

If height is increased by y% but radius remains
constant then percent in crease in volume = y%

If% S § yo #1 9fg w1 S T Al e feor = €
I | wHE w1 Y| = y%

If length, breadth and height of a cuboid are
changed as x, y and z times respectively then per-
cent increase in volume/af% T =19 *T waE, ASE

3R SE I HAW: x, y AR z G- S&Al Sl € d A o
e 9fs k = |(xyz—1)x100%|




If all diagonals and side is known then, total sur-
face area of cuboid /4% qsft faewot iR o’ 3w =i, o
T HT KA TST AR

= (sum of surface)? - (diagonal)?

(gag &1 4m)> - (fawoi)?

To find number of bricks when the dimensions of
brick and wall are given.

23 &1 H© T F S 32 3R SR & oM fXu T

Required no.of bricks / 2 =t den
_ Volumeof wall / €ler =1 3w
Volume of one brick/t# g2 =1 smad

To find capacity volume of material and weight of
material of a closed box, when external dimensions
(i.e length, breadth and height) and thickness of
material of which box is made, area given.

ek <% iR T AU T Al WS SR oS T gdl o
% foru, @ e smEm (I o, el SR H9E) 3R
TS T o) 9l T HISE S ST ©, ST e T
S R

(i Capacity of box = (External length
— 2 x thickness) x (External breadth - 2 x thick-

ness) x (External height - 2 x thickness) /9
e = (M T - 2x W) x (Al Hew -
2 x W) x (Al HEE - 2 x HEE)
(ii) Volume of material = External volume - ‘ca-
pacity /STl 1 A = FEA AT - &HA
(iv) Weight of wood = volume of wood x denisty of
wood /ThE! Tl TS = ThE! T AT x ARG hl T
To find the volume of cube is the surface area of
the cube is given /¥ &1 3T¥GT Ad B & AT ¥7 &1
T e A T @

( Y
Volume of cube = L \/@ J

Find the volume of rain water at a place if the an-
nual rainfall of that place is given.

fordt WM 9 a9 STeT 1 3T A1 Hifere Afg 39 T i
oifties ol TS 2

Volume of rain water

= Height / level of water x Base area

(Annualrainfall)  (area of the place)

A rectangular tank is 'l metres long and h metres
deep. If x cubic metres of water be drawn off the
tank, the level of the water in the tank goes down
by 'd' metres, then the amount of water (in cubic

x X h
metres) the tank can hold is given by ( d ) cu-

bic metres and the breadth of the tank is

(%) metres. /T FAHR &F 1 W o= 3R h el
TR B A 3 W x S T UMl ehten St €, a O | I
#1 & 'd' HR = =l S R, d 3% ¥ ww gk o I
T AET (5 W W) S e SR g g & Wit ® O
e 21

When many cubes integrate inte one cube, the side
of the new cube is given by $ide

e ¢ o U S H GHEh{ed & W6, ©, d T S T el
o1 gR & S @

s Sum of cubes of sideofall
thecubes

To find the number of possible cubes when disinte-
gration of a cube into identical cubes.

T 1 % THH A A faufed gF W defead = 1 &) e 1|
ETuIl

Orignallength of side JS

Numberof cubes = -
New length of side

When one cylinder is converted into many small
spheres, then the number of small spheres is/ 59
T AT H HE BR-BIE Ml § TIA S 7, W BR-BR
TR W Bt €

Volume of cylinder
Volume of 1sphere

Number of smallsphere =

Some Important Results/&5 Tgayul TRUTH:-

Maximum cone inside Cylinder/9e™ & 3{&X stferran
V-

N
=

Volumeof Cylinder/sem =1 s@ad 3
Volumeof Cone/wi, =1 amaad |

Maximum Sphere inside cylinder/sa™ & 3fa
sifereRae e -

J

Volume of Cylinder/ae =1 smae
k ‘ Volume of Sphere/mien =1 31 @

e

3
2
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3. Maximum Cylinder inside Cube/¥1 &% 318X 3ifishan 8. Maximum Cylinder inside Sphere/Tal &
EGh| SfeeRaH S -

=
—

T < Volumeof Cylinder/der 1 st 1
a  Volumeof Cube/s &1 e 14 ‘m’ Volume of Sphere/Tienl &1 s @ /3
~JJ  Volumeof Cylinder/sei =1 st 1] -

9.  Maximum cone in sphere /Tl % X Afehad W -

Volume of Conef3is, w1, 3
Volume of Sphere/aiy®T 2Ta 7

3
27

Volume of Cube/s 1 mad 21
Volumeof Sphere/ren 1 sm@as — ] 10. Maximum Cylinder inside cone /%% & i tfuehad Ser:-

5.  Maximum Cube inside cone/¥iF & & Sfehad =:-

A H

Volumeof Cylinder/s@m =1 e
Volumeof Cone/wi®, =1 ad

NNIEN

. Cone Cuttig/=feT 3 :-

_ \2rh
as J2r+h
6. Maximum Cube inside sphere /el o, 37T 3Tfeehad w:-

[

a
) al C,C,,C,,C, ... are cones
a ~l Where C, is smaller one.
71 . Ratio of some important variable in cone.
a Diagonal of Cube/ S W §
BT Sl (R 0T ¢ Qh g =
If Height
Volumeof Sphereffie %1 s 11./3 c8 hohoh _1.9.3
Volumeofcube/‘;ﬁ EF[ 3T|'€[E|T-[ = T 1 2 % IR - . e J teeeennnne
) then,
7.  Maximum cube inside Hemisphere/3T&Ta & 31X
Aferhem - C.S.A
o ARAIA =1:3:5..........
o ALAFA)AFAFA).. =12:2%:3%: ...
Volume
e V,iV,iV =1:7:19.........

o V1 (VHV): VAV, #V) = 13:20: 30
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