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PsfO  

1   aLhul0ft (Algebra) 

1.0 k'g/fjnf]sg (Review) 

 tn lbOPsf ldnfg lrqx¿df 'x' / 'y' sf] ;DaGw vf]lh u/L n]Vg'xf];\ M 

1

3

5

7

1

3

5

7

X Y

 

lrq g+= 1.0(a) 

·1

·2

·3

·4

2

4

6

8

X Y

 

lrq g+= 1.0(b) 

·1

·2

·3

·4

1

4

9

16

X Y

 

lrq g+= 1.0(c) 

x / y sf] ;DaGwsf] j|md 

hf]8f ;d'xdf n]Vbf {(1, 1), 

(3, 3), (5, 5) / (7, 7) } x'G5 . 

x = y ;DaGw cyjf ‘a/fa/’ 

;DaGw kl/eflift 5 . 

x / y sf] ;DaGwnfO{ j|md 

hf]8fdf n]Vbf { (1, 2), (2, 4), 

(3, 6) / (4, 8) } x'G5 . y = 2x 

cyjf ‘b'O{u'0ff’ ;DaGw 

kl/eflift 5 . 

x / y sf] ;DaGwnfO j|md 

hf]8fdf n]Vbf { (1, 1), (2, 4), 

(3, 9) / (4, 16) } x'G5 . y = x2 

cyjf ‘ju{’ ;DaGw 

kl/eflift 5 . 

 ;DaGw h:t} kmngnfO{ klg ;dLs/0f, n]vflrq, tflnsf, ldnfg lrq cyjf kmng oGqaf6 

b]vfpg ;lsG5 . dflysf lrqx¿nfO{ ldnfg lrq (Arrow-diagram) elgG5 . 

 1.1 (a) df lbOPsf] kmngnfO{ 'f' n] hgfpFbf f : x  y cyjf f = {(x, y) : y = x} n]Vg ;lsG5 

. 1.1(b) df lbOPsf] kmngnfO{ 'g' n] hgfpFbf g : x  y cyjf g = {(x, y): y = 2x} n]Vg 

;lsG5 . 1.1(c) df lbOPsf] kmngnfO{ 'h' n] hgfpFbf h : X  Y cyjf h = {(x, y): y = x2} 

n]Vg ;lsG5 . 

cEof; 1.0 

tn lbOPsf tflnsfsf cfwf/df kmngnfO{ j|md hf]8fx¿sf] ;d"x / ;dLs/0fåf/f n]Vg'xf];\ M 

1. x 1 2 3 4 5 

 y 1 8 27 64 125 

 

2. x 1 2 3 4 5 

 y 3 4 5 6 7 
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3. x 0 1 2 3 4 

 y – 1 0 1 2 3 

 

4. x 1 2 3 4 

 y 0.5 1 1.5 2 

 

5. x 1 2 3 4 5 

 y 3 5 7 9 11 

pQ/x¿ 

j|md hf]8fsf] ;d'xåf/f    ;dLs/0fåf/f 

1. {(1, 1), (2, 8), (3, 27), (4, 64), (5, 125)} / {(x, y) : y = x3} 

2. {(1,3), (2, 4), (3, 5), (4, 6), (5, 7)} / {(x, y) : y = x + 2} 

3. {(1, 0.5), (2, 1), (3, 2), (4, 3)} / {(x, y) : y = x – 1} 

4. {(1, 0.5), (2, 1), (3, 1.5), (4, 2)} / 








(x‚ y) : y = 
1

2
x  

5. {(1, 3), (2, 5), (3, 7), (4, 9), (5, 11)} / {(x, y) : y = 2x + 1} 

 

1.1 ljleGg k|sf/sf kmngx¿ (Different Types of Function) 

1. lahLo kmng (Algebraic Function) 

 l;wf /]vfsf] ;dLs/0f y = 3x + 2 df 3 / 2 n]vflrqdf s]nfO{ hgfpFb5g\ < n]vflrq lvlr 

b]vfpg'xf];\ . 

 aLhul0ftLo ls|ofx¿ ;Gt'i6 x'g] :j¿ksf] aLhul0ftLo ;dLs/0fnfO{ g} aLhLo kmng 

(Algebraic function) elgG5 . h;sf] If]q (Domain) / k|efj If]q (Range) kl/eflift x'G5 . 

 aLhLo kmngsf s]xL :j¿kx¿ lgDgcg';f/ kl/eflift x'G5g\ . 

(a) /]vLo kmng (Linear function): s'g} kmng f : A  B nfO{ f(x) = mx + c, åf/f hgfOG5 hxfF 

, To;nfO{ g} /]vLo kmng eGb5g\ . of] kmngnfO{ n]vflrqdf k|:t't ubf{ l;wf /]vf b]Vg 

;lsG5 . pbfx/0fsf nflu f(x) = x + 3 df m = 1 / c = 3 5 . o;nfO{ n]vflrqdf k|:t't ubf{ 

lgDgcg';f/ b]Vg ;lsG5 M 
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O

Y

X' X

Y'

(0, 3)
(– 3, 0)

f(x) = x + 3

 

 f(x) = mx -hxfF m = 1_ nfO{ PsfTds kmng (Identity function) / f(x) = c nfO{ cr/ kmng 

(Constant function) eGb5g\ . oL b'j}n] n]vflrqdf l;wf /]vfnfO{ hgfpF5g\ . 

(b) ju{3ftLo kmng (Quadratic function): kmng, f : A  B nfO{ f(x) = ax2 + bx + c (a  0) 

:j¿kdf JoSt ubf{ kl/eflift x'g] kmng g} ju{3ftLo kmng xf] . f(x) = ± x2 nfO{ n]vflrqdf 

k|:t't ubf{ k|fKt x'g] kmngsf] :j¿k kf/fjf]lns x'G5 . 

O

Y

X' X

Y'

f(x) = x2

O

Y

X' X

Y'

f(x) = – x2

 

 f(x) = x2 cyjf, f(x) = – x2 n] ju{3ftLo kmngnfO{ hgfpF5g\ . ju{3ftLo kmngnfO{ f(x) = a(x 

– h)2 + k(a  0) :j¿kdf ;d]t n]Vg ;lsG5 . 

(c) 3g3ftLo kmng (Cubic function): kmng f : A  B nfO{ f(x) = ax3 + bx2 + cx + d (a  0) 

:j¿kdf JoSt ubf{ kl/eflift x'g] kmng g} 3g3ftLo kmng xf] . f(x) = x3 /  

f(x) = – x3 b'j}n] 3g3ftLo kmngnfO{ hgfpF5g\ . logLx¿sf] n]vflrq lgDgcg';f/ x'G5 M 

O

Y

X' X

Y'

f(x) = x3

O

Y

X' X

Y'

f(x) = – x3

 

 aLhul0ftLo kmngx¿ ax'kbLo kmng x'g\ . hxfF xn sf] 3ftfª\ssf] cfwf/df gfdfs/0f ug]{ 

ul/G5 .  
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cEof; 1.1 

1. tn lbOPsf kmngx¿sf] pbfx/0f;lxt kl/efiff n]Vg'xf];\ M 

 (a) /]vLo kmng (Linear Function) 

 (b) PsfTds kmng (Identity Function) 

 (c) ju{3ftLo kmng (Quadratic Function) 

 (d) 3g3ftLo kmng (Cubic Function) 

2. tn lbOPsf n]vflrqdf kmngsf] k|sf/ s] xf] < n]Vg'xf];\ M 

(a) 

O

Y

X' X

Y'

f(x)

 

(b) 

O

Y

X' X

Y'

f(x)

 

(c) 

O

Y

X' X

Y'

f(x)

 

(d) 

O

Y

X' X

Y'

g(x)

 

(e) 

O

Y

X' X

Y'

h(x)

 

(f) 

O

Y

X' X

Y'

h(x)

 

 

3. tn lbOPsf kmngx¿nfO{ ;dLs/0fsf ¿kdf n]vL n]vflrqdf k|:t't ug'{xf];\ M 

(a) pd]/ jif{df (x) 1 2 3 4 5 

 tf}n ls=u|f=df (y) 9 11 13 15 17 

 

(b) b}lgs art ¿= df (x) 10 20 30 40 50 60 70 

 b}lgs vr{ -¿=df_ (y) 50 100 150 200 250 300 350 

4. g(x) = x2 + 1 df – 4  x  4 ;Dd n]vflrqdf k|:t't ug'{xf];\ M 
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5. cfÇgf] z/L/sf] Ps xKtfsf] tfkj|md gfkL n]vflrqdf k|:t't ug'{xf];\ . k|fKt ljj/0faf/] 

;fyLx¿sf] lardf 5nkmn ug'{xf];\ . 

1.1.2 lqsf]0fldtLo kmng (Trigonometric Function) 

 lqsf]0fldtLo cg'kftx¿ sin x, cos x, tan x, cosec x, sec x / cot x sf af/]df xfdLn] sIff ( 

df cWoog ul/;s]sf 5f}F . oxfF xfdL lqsf]0fldtLo kmngx¿ f(x) = sin x (–  < x < ), 

f(x) = cos x(–  < x < ) / f(x) = tan x (–  < x < ) ;DaGwL cWoog ug]{5f}F . 

aLhul0ftLo kmng f(x) = x + 2 / g(x) = x eP f(x) + g(x) = x + 2 + x = 2x + 2 eP em}F 

lqsf]0fldtLo kmngx¿ f(x) = sin x / g(x) = sin 2x sf nflu f(x) + g(x) = sin x + sin 2x = 

sin (x + 2x) = sin 3x kl/eflift x'Fb}g . To;}n] lqsf]0fldtLo kmngx¿nfO{ caLhLo kmng 

(Transcendental function) elgG5 . lqsf]0fldtLo kmngx¿ lkl/o8sf] cfwf/df kl/eflift 

x'G5g\ . sin (x + 2) = sin x, cos (x + 2) = cos x / tan (x + ) = tan x x'g] ePsfn] sin x, cos 

x / tan x sf] k]l/o8 j|mdzM 2, 2 /  x'G5 . f(x + k) = f(x) x'Fbf ;aeGbf ;fgf] wgfTds dfg 

k g} f(x) sf nflu k]l/o8 x'G5 . 

 

1.1.2(a): f(x) = sin x(– 2  x  2) sf] n]vflrq 

 f(x) = sin x sf nflu x = ± 2, ± , ± 
p

2
 / ± 

3p

2
 df 

dfgx¿ j|mdzM 0, 0, ± 1, ± 1 kl/eflift x'G5g\ . oL 

dfgx¿nfO{ n]vflrqdf k|:t't ubf{ lgDglnlvt 

k|sf/sf] n]vflrq k|fKt x'G5 .  

 

 

1.1.2(b): f(x) = cos x(– 2  x  2) sf] n]vflrq 

 f(x) = sin x h:t} f(x) = cos x sf nlu klg  

x = ± 2, ± , ± 
p

2
 / ± 

3p

2
 df f(x) dfgx¿ j|mdzM 0, – 

1, 0, 0 k|fKt x'G5g\ . pSt dfgx¿nfO{ n]vflrqdf 

k|:t't ubf{ lgDgfg';f/sf] n]vflrq k|fKt x'G5 M 

1.1.2(c): f(x) = tan x(– 2  x  2) sf] n]vflrq 

 x = ± 2, 
3p

2
, ±  / ± 

p

2
 df f(x) sf dfgx¿ kQf nufO{ n]vflrqdf k|:t't ubf{ lgDgfg';f/sf] 

n]vflrq k|fKt x'G5 .  
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 f(x) = tan x sf] n]vflrq 

 

X X'

– 2 – 3/2 – /2 /2 3/2 2

Y'

Y

Fig.: y = tan x (– 2  x  2)  

 

 

cEof; 1.1.2 

1. tn lbOPsf kmngx¿sf] lj:tf/ If]q n]Vg'xf];\ M 

 (a) f(x) = sin x [Ans: – 1 to 1] 

 (b) f(x) = cos x [Ans: – 1 to 1] 

 (c) f(x) = tan x  [Ans: –  to ] 

2. tn lbOPsf kmngx¿sf] lkl/o8 (Period) n]Vg'xf];\ M 

 (a) f(x) = sin x (b) f(x) = cos x (c) f(x) = tan x 

 [Ans: (a) 2 (b) 2 (c) ] 

3. n]vflrqdf b]vfpg'xf];\ M 

 (a) y = sin x  




– 



2
 £ x £ 



2
 (b) y = cos x 





– 



2
 £ x £ 



2
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 (c) f(x) = cos x (–   x  ) (d) f(x) = tan x (–   x  ) 

 (e) f(x) = cos x (– 2  x  2) (f) f(x) = sin x (– 2  x  2) 

 (f) f(x) = sin x(– 2  x  2) 

4. f(x) = sin x / f(x) = cos x sf n]vflrqx¿sf] k|of]u b}lgs hLjgdf sxfF sxfF s;/L ePsf] 

kfOG5 . vf]hL ul/ n]Vg'xf];\ . 

 

1.1.3 ;+o'St kmng (Composite Function) 

The composition of functions: 

 olb f = {(1, 3), (0, 0), (– 1, – 3)} / g = {(0, 2), (– 3, – 1), (3, 5)} eP g(f(1)), g(f(0)) / g(f(– 

1)) slt xf]nf < 

 oxfF, f(1) = 3, f(0) = 0 / f(– 1) = – 3 5 . 

 To;}n], 

  g(f(1)) = g(3) = 5 

  g(f(0)) = g(0) = 2 

  g(f(– 1)) = g(– 3) = – 1 

 To;}n] g(f(...)) af6 k|fKt j|mdhf]8f j|mdx¿ (1, 5), (0, 2) / (– 1, – 1) 5g\ . 

 o;nfO{ ldnfg lrqdf lgDgcg';f/  b]vfpg ;lsG5 . 

– 1

0

1

f

– 3

0

3

– 1

2

5

g

 

 o;/L kl/eflift kmngnfO{ gof' g ;+o'St kmng f (g composite f) egL kl9G5 . 

 dfgf}F k|To]s x  A sf nflu f : A  B / k|To]s f(x)  B sf nflu g : B  C 5 . ca 

k|To]s x  A sf nflu Pp6f dfq g(f(x))  C kl/eflift x'g] kmngnfO{ gof : A  C elgG5 . 

  (gof) (x) = g(f(x)) n]Vg] ul/G5 . 
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x

f

f(x) f(x))

g

gof  

pbfx/0f  

 olb f = {(5, 2), (6, 3)} / g = {(2, 5), (3, 6)} eP (fog) / (gof) nfO{ ldnfg lrqdf b]vfO{ 

j|mdhf]8fsf] ;d"x agfpg'xf];\ . 

;dfwfg 

 lrqdf, gof = {(5, 5), (6, 6)}  

  

5

6

f

2

3

g

2

3

gof  

  fog = {(2, 2), (3, 3)} 

2

3

f

5

6

g

2

3

fog  

 

 

pbfx/0f  

 olb f : R  R: f(x) = 2x + 3 / g : R  R g(x) = x2 eP (fog) (1) / (gof) (4) sf] dfg kQf 

nufpg'xf];\ . 
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 ;dfwfg 

 fog = f(g(x)) /   g(f(4)) 

  = f(x2) g(f(4)) 

  = 2(x2) + 3 g(2 × 4 + 3) 

  = 2x2 + 3 g(8 + 3) 

    g(11) = 112 = 121 

pbfx/0f  

 olb g : R  R: g(x) = 4 – x / f : R  R f(x) = x + 2 eP (gof) (x) / (fog) (x) kQf 

nufpg'xf];\ . 

;dfwfg 

 (a) oxfF, g(x) = x2 / f(x) = 2x + 3 5 . 

  fog(1) = f(g(1)) (gof) (4) = g(f(4)) 

   = (12)   = g(2 × 4 + 3) 

   = 2 × 1 + 3   = g(11) 

   = 2 + 3   = 112  

   = 5   = 121 

  (fog) (1) = 5 / (gof) (4) = 121 

 (b) oxfF f(x) = x + 2 / g(x) = 4 – x 5 . 

  (gof) (x) = g(f(x)) (fog) (x) = f(g(x)) 

   = g(x + 2)   = f(4 – x) 

   = 4 – (x + 2)   = 4 – x + 2 

   = 4 – x – 2   = 6 – x 

   = 2 – x 

  (gof) (x) = 2 – x / (fog) (x) = 6 – x 

pbfx/0f  

 olb h(x) = (2x – 3)5, h(x) = (gof) (x) eP f(x) / g(x) sf ;Defljt sltcf]6f dfgx¿ x'G5g\ < 

s'g} Pp6f n]Vg'xf];\ . 

;dfwfg 

 lbOPsf] kmngsf nflu f(x) / g(x) sf km/s–km/s w]/} dfgx¿ lng ;lsG5g\ h;n]  

h(x) = (gof) (x) = (2x – 3)5 nfO{ ;Gt'i6 ub{5 . 
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 dfgf}F, Pp6f dfg f(x) = (2x – 3) / g(x) = x5 lnFbf, 

  (gof) (x) = g(2x – 3) = (2x – 3)5 = h(x) x'G5 . 

cEof; 1.1.3 

1. olb f = {(1, 5), (2, 1), (3, 3), (5, 2)} / g = {(1, 3), (2, 1), (3, 2), (5, 5)} eP fog / gof nfO{ 

ldnfg lrqdf b]vfO{ kQf nufpg'xf];\ M 

 hxfF,  f : A  A / g : A  A 5g\ . A = {1, 2, 3, 5} 5 . 

 [Ans: fog = {(1, 3), (2, 5), (3, 1), (5, 2)}; gof = {(1, 5), (2, 3), (3, 2), (5, 1)}] 

2. ;+o'St kmng fog / gof sf] kl/efiff ldnfg lrq;lxt lbg'xf];\ M 

3. olb f = {(1, 3), (2, 4), (3, 5)} / g = {(3, 6), (4, 9), (5, 10)} eP (gof) (3) / (gof) (2) kQf 

nufpg'xf];\ M [Ans: (3, 10), (2, 9)] 

4. (a) f(x) = x2 / g(x) = 2x eP gof kQf nufpg'xf];\ M 

  

1

2

3

f







g







gof  

 (b) f(x) = 
3

x / g(x) = x + 2 eP gof kQf nufpg'xf];\ . 

  

1

8

27

f







g







gof  

 [Ans: (a) {(1, 2), (2, 8), (3, 18); (b) {(1, 3), (8, 4), (27, 5)} 

5. f  / g b'O{ jf:tljs dfg ePsf kmng x'g\ . f : R  R / g : R  R 5 . 
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 (a) f(x) = 4x – 2 / g(x) = 
1

x
 (x  0) . (fog) (1) / (gof) (2) slt x'G5 < 

[Ans: 2, 
1

6
] 

 (b) f(x) = 2x / g(x) = 3x + 4 5 . (fog) (4) / (gof) (3) slt x'G5 < [Ans: 32, 22] 

 (c) f(x) = x + 1 / g(x) = x – 2 eP (fog) (2) / (gof) (3) sf] dfg kQf nufpg'xf];\ . 

[Ans: 1, 2] 

6. olb f : R  R / g : R  R sf nflu  

(a) f(x) = 2x + 1 / g(x) = x2 – 2 eP (fog) (x) / (gof) (x) kQf nufpg'xf];\ . 

[Ans: 2x2 – 3, 4x2 + 4x – 1] 

(b) f(x) = 2x + 1 / g(x) = x2 – x + 1 eP (fog) (x) / (gof) (x) kQf nufpg'xf];\ . 

[Ans: 2x2 – 2x + 3, 4x2 + 2x + 1] 

7. h(x) = (2x + 3)4 / h(x) = (fog) (x) eP f(x) / g(x) sf ;Defljt dfgx¿n] n]Vg'xf];\ . 

8. olb f(x) = 4x + 5, ((fof)og(x)) = 4x + 17 / (gof) (x) = 12 eP x sf] dfg kQf nufpg'xf];\ .   

[Ans: 12] 

9. olb g(x) = 2x, (fog) (x) = 6x – 2 / (gof) (x) = 10 eP x sf] dfg kQf nufpg'xf];\ .  

[Ans: – 
7

3
] 

10. Pp6f /]lk|mh]/]6/df /flvPsf] vfgfdf JofS6]l/ofx¿sf] ;ª\Vof N(x) = 20x2 – 80x + 500 (2  

x  14) sf] ¿kdf JoSt ul/Psf] 5 . hxfF, x n] vfgfsf] tfkj|mdnfO{ hgfpF5 / x(t) = 4t + 2 

(0  t  3), hxfF t n] 306fdf ;donfO{ hgfpF5 .  

 (a) (Nox) (t) kQf nufpg'xf];\ . 

(b) lk|mhdf /fv]sf] 2 306fdf pSt vfgfdf slt AofS6]l/of x'G5g\ < kQf nufpg'xf];\ . 

(c) vfgfdf slt 306fdf 3300 cf]6f JofS6]l/of x'G5g\ < kQf nufpg'xf];\ . 

 [Ans: (a) 320t2 + 420; (b) 1700; (c) 3 hrs.] 
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x

f

f–1

A B


f(x)


1.1.4 ljk/Lt kmng (Inverse of a Function) 

 xfdLnfO{ yfxf 5 ls Pp6f ;DaGwsf] k|To]s j|mdhf]8fdf klxnf] ;b:o / bf];|f] ;b:osf] 

j|mdnfO{ cbnabn (Interchange) u/L ag]sf] ;DaGwnfO{ ljk/Lt ;DaGw elgG5 . t/ Pp6f 

kmngsf] j|mdhf]8fnfO{ cbnabn ubf{ cfpg] ;DaGw kmng x'G5 ls x'Fb}g < 5nkmn ug'{xf];\ . 

 olb f : R  N df f = {(1, 1), (2, 8), (3, 27)} eP g : N  N n] g = {(1, 1), (8, 2), (27, 3)} 

lbG5 eg] f / g Pscfk;df ljk/Lt kmng x'G5g\ . 

 dfgf}F, f : A  B Pp6f PsPs (One to one) ;Dk"0f{ (Onto) kmng 

x'g'k5{ . hxfF k|To]s x  A sf nflu y = f(x) kl/eflift 5 . g : 

B  A df g(y) = x 5 .  

 o:tf] cj:yfdf 'g' nfO{ 'f' sf] ljk/Lt kmng eGb5g\ .  

 hxfF, (fog) (x)df  x  domain g 

  (gof) (x)df x  domain f x'G5 . 

  g nfO{ f–1 n] hgfpFbf 

  (fof–1) (x) = (f–1 of) (x) = x x'G5 . 

 dfgf}F, x  A sf nflu Ps ;dfg ;b:o (unique element) y  B 5 . olb y = f(x) eP x = f–1 

(y) x'g kmng f PsPs ;Dk"0f{ (One-one onto) kmng x'G5 . f sf] ljk/Ltkmng f–1 cyjf f–1 

sf] ljk/Lt kmng f x'G5 . 

pbfx/0f 

 olb f = {(1, 1), (2, 4), (3, 9), (4, 16), (5, 25)} Pp6f PsPs ;Dk"0f{ kmng eP f–1 kQf 

nufpg'xf];\ . 

;dfwfg 

 oxfF, f = {(1, 1), (2, 4), (3, 9), (4, 16), (5, 25)} 

 j|md hf]8fx¿sf] j|md kl/jt{g ubf{ 

  f–1 = {(1, 1), (4, 2), (9, 3), (16, 4), (25, 5)} x'G5 . 

pbfx/0f  

 tn lbOPsf kmngx¿ PsPs ;Dk'0f{ (One-one onto) kmngx¿ x'g\ . ltgLx¿sf ljk/Lt 

kmngx¿ kQf nufpg'xf];\ . 

 (a) f(x) = 2x + 1 (b) g(x) = 
x + 2

3
 (c) h = {(x, 3x – 5)} 
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 ;dfwfg 

 (a) oxfF, f(x) = 2x + 1 

  dfgf}F, y = f(x) 

  cyjf, f–1 (y) = x [f(x) = y] 

  oxfF, f(x) = 2x + 1 

   y = 2x + 1 

   
y – 1

2
 = x 

   
y – 1

2
 = f–1(y) 

   
x – 1

2
 = f–1(x) 

 (b) g(x) = 
x + 2

3
 [dfgf}F, y = g(x); g–1(y) = x] 

  cyjf, y = 
x + 2

3
 

  cyjf, 3y = x + 2 

  cyjf, 3y – 2 = g–1 (y) 

   g–1(x) = 3x – 2 

  oxfF, h = {(x, 3x – 5)} 

  cyjf, h(x) = 3x – 5 [dfgf}F, h(x) = y; x = h–1 (y)] 

  cyjf, y = 3x – 5 

  cyjf, 
y + 5

3
 = h–1 (y) 

   h–1(x) = 
x + 5

3
 

pbfx/0f  

 olb f : R  R : f(x) = 4x – 3, g : R  R : g(x) = 
x + 2

5
 eP (f–1 o g–1), (2) sf] dfg kQf 

nufpg'xf];\ . 

;dfwfg 

 oxfF,  f(x) = 4x – 3 

 dfgf}F, y1 = 4x – 3 
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 cyjf, y1 + 3 = 4x 

 cyjf, 
y1 + 3

4
 = x 

 cyjf, 
y1 + 3

4
 = f–1 (y1) 

 cyjf, 
x + 3

4
 = f–1 (x) 

 km]l/, g(x) = 
x + 2

5
 

 cyjf, y2 = 
x + 2

5
 

 cyjf, 5y2 = x + 2 

 cyjf, 5y2 – 2 = x 

 cyjf, 5x – 2 = g–1 (y2) 

 cyjf, 5x – 2 = g–1 (x) 

 oxfF, (f–1 o g–1) (2) = f–1 (g1 (2)) 

    = f–1 (5 × 2 – 2) 

    = f–1 (8) 

    = 
8 + 3

4
  = 

11

4
 

pbfx/0f  

 olb f(x) = 2x – 7, g(x) = 
x + 2

3
 / (fog) (x) = g–1 (x) eP x sf] dfg kQf nufpg'xf];\ . 

;dfwfg 

 oxfF, f(x) = 2x – 7 

  g(x) = 
x + 2

3
 

  (fog) (x) = f(g(x)) 

    = f



x + 2

3
 

    = 2



x + 2

3
 – 7 

    = 
2x + 4

3
 – 7 
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    = 
2x + 4 – 21

3
 

    = 
2x – 17

3
 

  g(x) = 
x + 2

3
 [dfgf}F, g(x) = y] 

 cyjf, y = 
x + 2

3
 

 cyjf, 3y = x + 2 

 cyjf, 3y – 2 = x 

 cyjf, 3y – 2 = g–1 (y) 

 cyjf, 3x – 2 = g–1 9x) 

 ca, (fog) (x) = g–1 (x) 

  
2x – 17

3
 = 3x – 2 

 cyjf, 2x – 17 = 9x – 6 

 cyjf, – 17 + 6 = 9x – 2x 

 cyjf, – 11 = 7x 

 cyjf, 
– 11

7
 = x 

  x = 
– 11

7
 

cEof; 1.1.4 

1. kl/efiff n]Vg'xf];\ M 

(a) ljk/Lt kmng (Inverse function) 

(b) (fog) (x) = (gof) (x) = x, f / g sf] ;DaGw 

(c) PsPs ;Dk"0f{ kmng (One-one onto function) 

2. tn lbOPsf kmngx¿ PsPs ;Dk'0f{ kmngx¿ x'g\ . tL kmngx¿sf ljk/Ltkmng kQf 

nufpg'xf];\ M 

(a) f = {(3, 2), (1, 5), (5, 1), (7, 4), (9, 5)} [Ans: {(2, 3), (5, 1), (1, 5), (4, 7), (5, 9)}] 

(b) f = {(7, 1), (2, 2), (3, 3)} [Ans: {(1, 7), (2, 2), (3, 3)}] 
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(c) g = {(– 1, – 2), (– 3, – 2), (– 3, – 4)} [Ans: {(– 2, – 1), (– 2, – 3), (– 4, – 3)} 

 

tn lbOPsf kmngx¿sf] ljk/Lt kmng kQf nufpg'xf];\ . k|To]s kmng PsPs ;Dk'0f{ kmng x'g\ .  

3. (a) f(x) = x – 1 [Ans: x + 1 = f–1(x)] 

 (b) g(x) = 2x + 1 [Ans: g–1(x) = 
x – 1

2
] 

 (c) g(x) = 2x + 3 [Ans: g–1(x) = 
x – 3

2
] 

4. (a) f : x  5x [Ans: f–1 x  x/5] 

 (b) g : x  3x + 4 [Ans: g–1 : x  
x – 4

3
] 

 (c) f(x) = 
4x – 3

5
 [Ans: f–1 (x) = 

5x + 3

4
] 

 (d) f(x) = 25 – x2, x  0 [Ans: f–1 (x) = 25 – x]   

5. f : R  R / g : R  R – {0} b'O{ PsPs ;Dk"0f{ kmngx¿ x'g\ . olb f(x) = x + 1 /  

g(x) = 
3 – x

x
 (x  0) lbOPsf] 5 eg] (f–1 o g–1) (2) sf] dfg kQf nufpg'xf];\ .  [Ans: 0] 

6. olb g(x) = 
1

3x
 (x  0) eP (gog–1) (4) / (g–1og) (4) sf] dfg kQf nufpg'xf];\ . hxfF g Pp6f 

Ps Ps ;Dk"0f{ kmng 5 .  [Ans: 4 each] 

7. olb f(x) = 
1

8
 x – 3 / g(x) = x3 eP kQf nufpg'xf];\ . 

 (a) (f–1 o g–1) (1) (b) (g–1 o f–1) (– 2) (c) (f–1 o f–1) (6) 

 (d) (gof)–1 (– 8)   [Ans: (a) 32 (b) 2 (c) 600 (d) – 2 
3

5] 

8. olb f / g b'O{ PsPs ;Dk'0f{ kmng x'g / f(x) = 2x – 3, g(x) = 
2x – 7

3
 /  

(fof) (x) = g–1(x) eP x sf] dfg kQf nufpg'xf];\ . [Ans: 5] 

9. f / g b'O{ PsPs ;Dk'0f{ kmng x'g\ . olb f(x) = 2x + 3, g(x) = 
2x + 4

3
 / (gof–1) (x) = (fog–1) 

(x) eP x sf] dfg kQf nufpg'xf];\ . [Ans: 2] 

10. olb Pp6f PsPs ;Dk'0f{ kmng f sf nflu f(x) = 3x + a / (fof) (6) = 10 eP a /  

f–1 (4) sf] dfg kQf nufpg'xf];\ . [Ans: – 11, 5] 

11. f / g b"O{ PsPs ;Dk'0f{ kmng x'g\ . f(x) = 
x + 3

2
 / g(x) = 2x – 3 eP (f–1orf) (x) = (fog) (x) 

x'G5 egL k|dfl0ft ug'{xf];\ . 
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12. f / g b'O{ PsPs ;Dk"0f{ kmng x'g\ . olb f(x) = 2x + 5 / g(x) = 3 – 2x eP (fog)–1 (x) = (g–1 o 

f–1) (x) x'G5 egL k|dfl0ft ug'{xf];\ . 

13. ;+o'St kmng / ljk/Lt kmngsf] ;DaGwaf6 ljk/Lt kmng x'G5 egL pbfx/0f;lxt k':6L 

ug'{xf];\ . 

 

1.2 ax'kbLox¿ (Polynomials) 

k'g/fjnf]sg (Review) 

 ax'kbLo eg]sf] s] xf] < kl/efiff lbg'xf];\ .  

 olb f(x) = x2 + 2x + 1 / g(x) = x3 – 3x2 + 4x + 7 eP f(x) / g(x) sf lardf x'g] ;Defljt 

ul0ftLo ls|ofx¿ hf]8, 36fp / u'0fg ug'{xf];\ . 

1.2.1 ax'kbLox¿sf] efu (Division of Polynomials) 

 dfgf}F, f(x), d(x), q(x) / r(x) ax'kbLox¿ x'g\, hxfF d(x)  0 / d(x) sf] l8u|L f(x) sf] eGbf sd 

5 . logLx¿ larsf] ;DaGw f(x) = d(x) × q(x) + r(x) n] kl/eflift 5 . o;nfO{ 
f(x)

d(x)
 = q(x) + 

r(x)

d(x)
 klg n]Vg ;lsG5 . o;nfO{ ax'kbLox¿sf] efusf] lgod (division algorithm) elgG5 . 

r(x) = 0 ePdf 
f(x)

d(x)
 = q(x) x'G5 . hxfF f(x) nfO{ efHo (dividend), d(x) nfO{ efhs (divisor), 

q(x) nfO{ efukmn / r(x) nfO{ z]if (remainder) elgG5 . 

pbfx/0f  

 efu ug'{xf];\ M f(x), d(x), q(x) / r(x) sf] ;DaGwdf n]Vg'xf];\ . 

  x4 + x2 + 1 ÷ x2 – x + 1 

;dfwfg 

x2 – x + 1) x4 + x2 + 1 (x2 + x + 1 

 x4 – x3 + x2 

(–)   (+)  (–) 
 

 x3 + 1  

 x3 – x2 + x 

(–)   (+)   (–) 
 

 x2 – x + 1  

 x2 – x + 1 

(–)    (+) (–) 
 

 0  
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 oxfF, f(x) = x4 + x2 + 1 

  d(x) = x2 – x + 1 

  q(x) = x2 + x + 1 

  r(x) = 0 

  f(x) = d(x) . q(x) + r(x) 

  x4 + x2 + 1 = (x2 – x + 1) (x2 + x + 1) + 0 

pbfx/0f  

 efukmn q(x), z]ifM r(x) / efhs d(x) j|mdzM 4x + 5, 7 / (x – 1) 5g\ . ax'kbLo f(x) kQf 

nufpg'xf];\ . 

;dfwfg 

 oxfF, q(x) = 4x + 5, r(x) = 7 / d(x) = x – 1, f(x) = ¿ 

 xfdLnfO{ yfxf 5, 

  f(x) = d(x) × q(x) + r(x) 

 cyjf, f(x) = (x – 1) × (4x + 5) + 7 

   = 4x2 + 5x – 4x – 5 + 7 

   = 4x2 + x + 2 

cEof; 1.2.1 

1. ax'kbLo P(x) nfO{ d(x) n] efu ubf{ efukmn q(x) / z]if r(x) eP f(x) nfO{ d(x), q(x) / r(x) sf] 

kbdf JoSt ug'{xf];\ . 

2. efu ug'{xf];\ (Divide): 

 (a) x2 – 1 ÷ x – 1 [Ans: x + 1] 

 (b) x3 + 3x2 + 3x + 1 ÷ (x + 1)  [Ans: x2 – x + 1] 

 (c) x4 + x3 + x2 + 2x + 5 ÷ x2  [Ans: (x2 + x + 1) + 
2x + 5

x2 ] 

 (d) 24x3 + 61x2 – 14x – 16 ÷ 3x + 8  [Ans: 8x2 – x – 2]  

 (e) x3 + 4x2 + x – 6 by x – 1 [Ans: x2 + 5x + 6] 

3. f(x) n] ax'kbLo q(x) n] efukmn, d(x) n] efhs / r(x) n] z]ifnfO{ hgfpF5 eg] f(x) = d(x) × 

q(x) + r(x) ;DaGwaf6 f(x) kQf nufpg'xf];\ . 

 (a) q(x) = 2x + 3, r(x) = 4 – x, d(x) = x2 + 1 [Ans: 2x3 + 3x2 + x + 7] 

 (b) q(x) = 4x2 + x + 6, d(x) = 2x2 – 3 / q(x) = 0 [Ans: 8x4 + 2x3 – 3x – 18]  
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 (c) q(x) = x2 – 2, q(x) = 3x2 – 2, r(x) = – 24 [Ans: 3x4 – 8x2 – 20] 

4. Pp6f ax'bLo f(x) n]Vg'xf];\ . pSt f(x) nfO{ d(x) n] efu ubf{ z]if cfpg] / gcfpg] cj:yfx¿ 

b]vfpg] pbfx/0f lbg'xf];\ . 

 

1.2.2 ;lª\IfKt efu ljlw (Synthetic Division) 

 dfgf}F, ax'kbLo f(x) = ax3 + bx2 + cx + d (a  0) 5 . pSt ax'kbLonfO{ klxnf] l8u|Lsf] 

ax'kbLo (x – c) n] efu u5{ eg] efusf] ;+/rgfnfO{ u'0ffª\ssf cfwf/df ul/g] efu g} 

;ª\lIfKt efu xf] . pbfx/0fsf nflu 

  x3 – 1 ÷ x – 1 

  x3 – 1 = 1.x3 + 0.x2 + 0.x – 1 ...(1) 

  x – 1 Ps klxnf] l8u|Lsf] ax'kbLo xf] . 

1 1    0      0    – 1

1      1       1

1 1 1 0

1 × 1 = 1
2 × 0 = 0
1 × 1 = 1

 

 r/0fx¿ 

1. efhsdf ePsf] cr/ lrÅ\g (c) (x – c) df ePsf]nfO{ ;'/mdf /fVg] 

2. efHosf kbsf u'gfª\sx¿nfO{ rn /fzLsf] 3ftfª\ssf] 36\bf]j|mddf /fVg] . h'g kb 

5}g, To;sf] u'0ffª\s '0' /fVg]  

3. Leading coefficient nfO{ l;w} tn /fVg] -h:t} x3 sf]) 

 Leading coeffient nfO{ 'c' n] u'0fg ubf{ cfPsf] dfg bf];|f] nx/df u'0ffª\ssf] tn n]Vg] 

/ To;nfO{ bf];|f] u'0ffª\s;Fu hf]8]/ t];|f] nfOgdf -nx/_ df /fVg] . oxL k|ls|of 

bf]xf]¥ofpg]  

 t];|f] nfOg -nx/sf]_ clGtd hf]8kmn g} z]if x'G5 .  

gf]6M olb efhs (divisor) (ax ± b) eP o;nfO{ a



x ± 

b

a
 n]Vg ;lsG5 . To:tf] cj:yfdf  

c = ± 
b

a
 x'G5 . 

pbfx/0f  

;ª\lIfKt ljlwaf6 efu ug'{xf];\ M 

 x3 – 3x + 10 ÷ x + 1 



    20 P]lR5s ul0ft, sIff 10 

;dfwfg 

 oxfF, f(x) = 1 . x3 + (– 3) x + 0x2 + 10 

  d(x) = x + 1 = x – (– 1) 

 ;ª\lIfKt efu ljlwdf /fVbf 

  

– 1 1   – 3      0    10

– 1      4    – 4

1 – 4 4 6
 

 oxfF, q(x) = x2 – 4x + 4 

  r(x) = 6 

 hfFr ubf{M (x2 – 4x + 4) (x + 1) + 6 

   = x3 – 4x2 + 4x + x2 – 4x + 4 + 6 

   = x3 – 3x2 + 10  

   = f(x) 

pbfx/0f  

;ª\lIfKt ljlwaf6 efu ug'{xf];\ M 

 4x4 – 3x2 + 7x + 8 ÷ 2x + 3 

;dfwfg 

 oxfF, f(x) = 4x4 – 3x2 + 7x + 8 

   = 4x4 + 0.x3 + (– 3)x2 + 7x + 8 [36\bf] j|mddf n]Vbf] 

  d(x) = 2x + 3 = 2x – 2 × 



– 3

2
 = 2



x – 

3

2
  

[d(x) nfO{ x – c sf] :j¿kdf n]Vbf] 

 

  ;lª\IfKt efu ljlwsf] :j¿kdf n]Vbf 

  

– 3
2 4     0     – 3    7    8

– 6      9   – 9   3

4 – 6 6 – 2 11
 

  oxfF,  q(x) = 4x3 – 6x2 + 6x – 2 

   r(x) = 11 

 4 × 



– 

3

2
 = – 6 

 (– 6) × 



– 

3

2
 = 9 

 6 × 



– 

3

2
 = – 9 

 (– 2) × 



– 

3

2
 = 3 
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cEof; 1.2.2 

;ª\lIfKt efu ljlwaf6 efukmn / z]if kQf nufpg'xf];\ . 

1. (a) x3 + 8 ÷ 8 x + 2 [x2 – 2x + 4, 0] 

 (b) 2x4 + 7x3 + x – 12 ÷ (x + 3) [2x2 + x – 2, – 6] 

 (c) x3 – 6x2 + 11x – 6 ÷ (x – 2)  [Ans: x2 – 4 + 3, 0] 

2. (a) 8x3 + 4x2 + 6x – 7 ÷ (2x – 1) [Ans: 8x2 + 8x + 10, – 2] 

 (b) 8x3 – 27 ÷ (2x – 3) [Ans: 4x2 + 6x + 9, 0] 

 (c) (4x4 – 3x2 + 7x + 8) ÷ (2x + 3) [Ans: 4x3 – 6x2 + 6x – 2, 11] 

 

1.2.3 z]if ;fWo (Remainder Theorem) 

 olb P(x), D(x), Q(x) / R(x) n] j|mdzM efHo, efhs, efukmn / z]ifnfO{ hgfpF5g\ eg] 

efukmn ljlwaf6 P(x) = D(x) . Q(x) + R(x) x'G5 < 

 olb n l8lu| ePsf] ax'kbLo P(x) (n > 0) nfO{ (x – c) n] efu ubf{ z]if p(c) / efukmn, Q(x) sf] 

l8lu| (n – 1) x'G5 . 

 o; ;fWonfO{ z]if;fWo (Remainder Theorem) eGb5g\ . 

efhs (Divisor) z]if (Remainder) 

x – a p(a) 

x + a p(– a) 

ax + b p(– b/a) 

ax – b P(b/a) 

pbfx/0f  

tn lbOPsf] k|To]s cj:yfdf z]if ;fWo k|of]u u/L z]if kQf nufpg'xf];\ . 

(a) x3 – x2 + 1 ÷ x – 1 

(b) x3 + 9 ÷ x + 2 

(c) 4x2 + 6x + 8 ÷ 2x – 1 

(d) 6x3 – 4x2 + 3x + 4 ÷ 3x + 4 

;dfwfg 

 (a) oxfF p(x) = x3 – x2 + 1 

   d(x) = x – 1 
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  z]if ;fWocg';f/, 

  z]if = p(1) = 13 – 12 + 1 = 1 – 1 + 1 = 0 

 (b) oxfF, p(x) = x3 + 9 

   d(x) = x + 2 = x – (– 2) 

   

  z]if ;fWocg';f/, 

  z]if = p(– 2) = (– 2)3 + 9 = – 8 + 9 = 1 

 (c) oxfF, p(x) = 4x2 + 6x + 8  

   d(x) = 2x – 1 = 2



x – 

1

2
 

  z]if = p



– 

1

2
 = 4 × 



– 

1

2

2

 + 6 



– 

1

2
 + 8 

   = 4 × 
1

4
 + 6 × 



– 

1

2
 + 8 

   = 1 – 3 + 8 

   = 6 

 (d) oxfF, p(x) = 6x3 – 4x2 + 3x + 4 

   d(x) = 3x + 4 = 3



x – 



– 

4

3
  

  z]ifM = p



– 

4

3
 = 6



– 

4

3

3

 + 4



– 

4

3

2

 + 3



– 

4

3
 + 4 

   = 6 × 



– 

64

27
 + 4 × 



16

9
 – 4 + 4 

   = – 
128

9
 + 

64

9
 = 

– 64

9
  

pbfx/0f  

 olb ax'kbLo x4 + 5x3 – kx2 + 7x + 10 nfO{ (x + 1) n] efu ubf{ z]if  12 /xG5 eg] k sf] dfg 

kQf nufpg'xf];\ . 

;dfwfgM 

 oxfF, f(x) = x4 + 5x3 – kx2 + 7x + 10 

  d(x) = x + 1 = (x – (– 1)) 

 z]if ;fWocg';f/, z]if = f(– 1) 

  f(– 1) = (– 1)4 + 5(– 1)3 – k(– 1)2 + 7(– 1) + 10 
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 cyjf, 12 = 1 – 5 – k – 7 + 10 

 cyjf,  12 = – k – 1 

 cyjf,   k  = -1-12 

 cyjf, k = – 13 

pbfx/0f  

olb 2x2 – 5x + a / x3 – x2 + ax + 5 b'j}nfO{ (x + 2) n] efu ubf{ a/fa/ z]if cfpF5 eg] a sf] dfg kQf 

nufpg'xf];\ . 

;dfwfg 

 oxfF, f1(x) = 2x2 – 5x + a 

  d(x) = x + 2 = x – (– 2) 

 z]if f1(– 2) = 2 × (– 2)2 – 5(– 2) + a 

    = 2 × 4 + 10 + a 

    = a + 18 

  f2(x) = x3 – x2 + ax + 5 

  d(x) = x + 2 = x – (– 2) 

 z]if = f2(– 2) 

  = (– 2)3 – (– 2)2 + a(– 2) + 5 

  = – 8 – 4 – 2a + 5 

  = – 7 – 2a 

 k|Zgcg';f/ 

  a + 18 = – 7 – 2a 

 cyjf, a + 2a = – 7 – 18 

 cyjf, 3a = – 25 

 cyjf, a = 
– 25

3
 

 

 

 

 

 



    24 P]lR5s ul0ft, sIff 10 

cEof; 1.2.3 

1. z]if;fWosf] syg n]Vg'xf];\ . 

 tn lbOPsf] cj:yfdf z]if ;fWo k|of]u u/L z]if kQf nufpg'xf];\ . 

2. (a) 4x3 + 7x2 – 3x + 2 ÷ x + 2 [Ans: 4] 

 (b) 3x3 – 5x2 + 2x – 3 ÷ x – 2 [Ans: 5] 

 (c) 2x3 – 7x2 + 5x + 4 ÷ x – 3 [Ans: 10] 

 (d) (x4 + 15x + 1) ÷ (x + 1) [Ans: – 13] 

3. (a) 4x4 + x3 + 20 ÷ (2x – 1) [Ans: 81/4] 

 (b) (9x4 + 3x3 – 2x2 + 4) ÷ (3x + 2) [Ans: 4] 

 (c) (4y3 – 3y2 + 2y – 4) ÷ 



y + 

1

2
 [Ans: – 

25

4
] 

4. olb x3 + 3x2 + ax + 4 nfO{ (x – 2) n] efu ubf{ z]if 4 /xG5 eg] a sf] dfg kQf nufpg'xf];\ .   

[Ans: 10] 

5. olb kx3 – 9x2 + 4x – 8 nfO{ (x + 3) n] efu ubf{ z]if – 20 /xG5 eg] k sf] dfg kQf nufpg'xf];\ 

. [Ans: – 3] 

6. px4 + 3x2 + 6 nfO{ (x – 2) n] efu ubf{ cfpg] z]if 2x2 + 17x + p nfO{ (x – 2) n] efu ubf{ cfpg] 

z]ifsf] b'O{ u'0ff eP p sf] dfg kQf nufpg'xf];\ . [Ans: 
27

7
] 

 

 

 

1.2.4 u'0fgv08 ;fWo (Factor Theorem) 

 x3 – 27 nfO{ x – 3, x + 3 / x2 – 9 dWo] s;n] lgz]if efu hfG5 < 5nkmn ug'{xf];\ . 

 s'g} n l8uL|sf] ax'kbLo f(x) sf nflu olb f(a) = 0 x'G5 eg] (x – c) pSt ax'kbLosf] 

u'0fgv08 x'G5 . o;nfO{ u'0fgv08 ;fWo eGb5g\ . 

  f(x) = q(x) × d(x) 

   = q(x) × (x – c) 

  x = c /fVbf 

  f(c) = q(c) × 0 

  f(c) = 0 
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pbfx/0f  

 u'0fgv08 ;fWosf] k|of]u u/L f(x) = 2x3 + 3x2 – 11x – 6 sf] u'0fgv08 (x – 2) xf]÷xf]Og 

olsg ug'{xf];\ . 

;dfwfg 

 oxfF, f(x) = 2x3 + 3x2 – 11x – 6 

  x – c = x – 2 

 cyjf, c = 2 

 k|Zgcg';f/, u'0fg ;fWosf] k|of]u ubf{ 

  f(c) = 0 

 cyjf, 2c3 + 3c2 – 11c – 6 

  = 2 × (2)3 + 3(2)2 – 11 × 2 – 6 

  = 2 × 8 + 3 × 4 – 22 – 6 

  = 16 + 12 – 28 

  = 28 – 28 

  = 0 

  2x3 + 3x2 – 11x – 6 sf] u'0fgv08 (x – 2) xf] . 

pbfx/0f  

 olb ax'kbLo 4x2 + mx + 8 sf] Pp6f u'0fgv08 (x + 2) eP m sf] dfg kQf  

nufpg'xf];\ . 

;dfwfg 

 oxfF, f(x) = 4x2 + mx + 8 

  (x – c) = (x + 2) 

 cyjf, c = – 2 

 u'0fgv08 ;fWocg';f/, 

  f(c) = 0 

 cyjf, 4(– 2)2 + m(– 2) + 8 = 0 

 cyjf, 4 × 4 – 2m + 8 = 0 

 cyjf, 16 – 2m + 8 = 0 

 cyjf, 24 = 2m 
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 cyjf, 
24

2
 = m 

 cyjf, 12 = m 

  m = 12 

cEof; 1.2.4 

1. (a) u'0fgv08 ;fWosf] syg n]Vg'xf];\ . 

 (b) f(x) = (x – a) (qx) + r(x) df (x – a), f(x) sf] Pp6f u'0fgv08 eP r(x) slt x'G5 < 

2. tn lbOPsf kmngx¿ f(x) / d(x) dWo] f(x) sf] u'0fgv08 d(x) xf]÷xf]Og, u'0fgv08 ;fWo 

k|of]u u/L olsg ug'{xf];\ . 

 (a) f(x) = 2x3 + 7x2 – 10x – 24, d(x) = x – 2 [Ans: Yes] 

 (b) f(x) = x3 + 2x2 + 3x + 18, d(x) = x + 3 [Ans: Yes] 

 (c) g(x) = 4x4 + 5x3 – 12x2 – 11x + 5, d(x) = 4x + 5 [Ans: Yes] 

 (d) g(x) = (x + 2) (x + 4) (x + 7) (x + 8) – 16, d(x) = x + 6 [Ans: Yes] 

 (e) g(x) = x3 + 2x2 + 3x + 5, d(x) = x – 1 [Ans: No] 

 (f) g(x) = x(x – 1) (x – 2) (x – 3) – 120, d(x) = x – 4 [Ans: No] 

3. olb x3 – kx2 + 3x + 6 sf] Pp6f u'0fgv08 (x + 1) eP k sf] dfg kQf nufpg'xf];\ . 

[Ans: 4] 

4. olb x3 + kx2 + 2x – 6 sf] Pp6f u'0fgv08 x + k eP k sf] dfg kQf nufpg'xf];\ . [Ans: – 3] 

5. olb 2x3 – 7kx + (k – 12) sf] Pp6f u'0fgv08 x– 5 eP k sf] dfg kQf nufpg'xf];\ . [Ans: 7] 

6. ax'kbLo f(x) = x3 – 6x2 + 12x – 7 df slt hf]8\bf pSt ax'kbLosf] u'0fgv08 (x – 3) x'G5 . 

 [Ans: – 2] 

7. 8x3 – 2x2 – 5x af6 slt 36fpFbf pSt ax'kbLosf] Pp6f u'0fgv08 



x + 

1

2
 x'G5 < [Ans: 3] 
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1.2.5 z]if ;fWo / u'0fgv08 ;fWosf] k|of]u (Use fo the remainder theorem and factor 

theorem) 

 z]if ;fWo / u'0fgv08 ;fWosf] k|of]u v08Ls/0f ug{ / ;dLs/0f xn ug{ k|of]u ul/G5 .  

pbfx/0f  

 v08Ls/0f ug'{xf];\ M 3x3 – 19x2 + 32x – 16 

pQ/M dfgf}F, f(x) = 3x3 – 19x2 + 32x – 16 

 – 16 sf ;Defljt u'0fgv08x¿ = ± 1, ± 2, ± 4, ± 8, ± 16 

 x = 1 /fVbf, f(1) = 3 × 13 – 19 × 12 + 32 × 1 – 16 

   = 3 – 19 + 32 – 16 

   = 0 

 To;}n] (x – 1), f(x) sf] Pp6f u'0fgv08 xf] . 

  

1 3   – 19     32    – 16

3   – 16       16

3 – 16 16 0
 

  f(x) = (x – 1) (3x2 – 16x + 16) 

   = (x – 1) (3x2 – 12x – 4x + 16) 

   = (x – 1) {3x(x – 4) – 4(x – 4) } 

   = (x – 1) (x – 4) (3x – 4) 

pbfx/0f  

 xn ug'{xf];\ M x3 – 3x2 – 4x + 12 = 0 

;dfwfg 

 f(x) = x3 – 3x2 – 4x + 12 

 12 sf ;Defljt v08x¿ ± 1, ± 2, ± 3, ± 4, ± 6, ± 12 

 x = 1 /fVbf, f(1) = 13 – 3 × 12 – 4 × 1 + 12 

   = 1 – 3 – 4 + 12 

    0 

 x = 2 /fVbf, f(2) = (2)3 – 3 × (2)2 – 4 × 2 + 12 

   = 8 – 3 × 4 – 8 + 12 

   = 0 
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  (x – 2), f(x) sf] u'0fgv08 xf] . 

  

2 1   – 3     – 4       12

2     – 2    – 12

1 – 1 – 6 0
 

  f(x) = (x – 2) (x2 – x – 6) 

  f(x) = (x – 2) (x2 – 3x + 2x – 6) 

   = (x – 2) {x(x – 3) + 2(x – 3) } 

   = (x – 2) (x – 3) (x + 2) 

 ca, f(x) = 0 

 cyjf, (x – 2) (x – 3) (x + 2) = 0 

 cyjf, (x – 2) = 0, (x – 3) = 0, (x + 2) = 0 

 cyjf, x = 2, 3, – 2 

cEof; 1.2.5 

v08Ls/0f ug'{xf];\ M 

1. x3 – 6x + 11x – 6 [Ans: (x – 1) (x – 2) (x – 3)] 

2. x3 – 4x2 – x + 4 [Ans: (x – 1) (x + 1) (x – 4)] 

3. x3 – 4x2 + 5x – 2 [Ans: (x – 1) (x – 1) (x – 2)] 

4. 2x3 + 3x2 – 3x – 2 [Ans: (x – 1) (x – 1) (x – 2)] 

5. (x – 1) (2x2 + 15x + 15) – 21 [Ans: (x + 2) (x + 6) (2x – 3)] 

6. xn ug'{xf];\ . 

 (a) x3 – 4x2 – 7x + 10 = 0 [Ans: {– 2, 1, 5}] 

 (b) 2x3 + 3x2 – 11x – 6 = 0 [Ans: {2, – 2, – 
1

2
}] 

 (c) 2x3 – 5x2 – 6x + 9 = 0 [Ans: {1, 2, – 
3

2
}] 

 (d) x3 – 3x2 – 10x + 24 = 0 [Ans: {2, – 2, 4}] 

 (e) x3 – 19x – 30 = 0 [Ans: {(5, – 3, – 2}] 

 (f) (x + 1) (x2 – 5x + 10) – 12 = 0 [Ans: {1, 1, 2}] 

 (g) (y – 3) (y2 – 5y + 8) – 4y(y – 3) = 0 [Ans: {1, 3, 4}] 

7. x4 + 2x3 – 7x2 – 8x + 12 sf d'nx¿ – 3, 2, 1, 2 x'g\ egL k|dfl0ft ug'{xf];\ . 
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1.3 cg'j|md / >]0fL (Sequence and Series) 

 2, 4, 3,5, 4, ... cg'j|mddf klxnf] kbeGbf bf];|f] kb 2 n] / bf];|f] kb eGbf t];|f] kb 1 n] sd 5 

. To:t}, t];|f] kbeGbf rf}yf] kb 2 n] a9L / rf}yf]eGbf kfFrf}F 1 n] sd 5 . o:t}u/L pSt 

cg'j|md cl3 a9\5 . 

 t/, 2, 4, 6, 8, 10, ... df k|To]ssf] kl5Nnf] kb cl3Nnf] kb eGbf 2 n] a9\b} uPsf] kfOG5 . of] 

cg'j|mdnfO{ ;dfgfGt/Lo cg'j|md eGb5g\ .  

1, 4, 7, 10, ...,

...,   ...

 

 of] lrqdf yf]Knfx¿ 3 sf b/n] a9\b} 5g\ . cGo b'O{cf]6f yk ;+/rgfx¿ s] s] xf]nfg\ < 

lrqåf/f k|:6 kfg'{xf];\ . 

 s'g} lglZrt lgoddf cfwfl/t ;ª\Vofx¿sf] ;d"xnfO{ cg'j|md elgG5 . cg'j|mdsf 

kbx¿nfO{ of]ukmfnsf ¿kdf JoSt ul/Pdf To;nfO{ pSt cg'j|md;Fu ;DalGwt >]0fL  

elgG5 .  

 t1, t2, t3, t4, ..., ..., tn Pp6f n kbx¿ ePsf] cg'j|md xf] eg] t1 + t2 + t3 + ... + tn pSt cg'j|mdsf] 

>]0fL xf] .  

1.3.1 ;dfgfGt/Lo cg'j|md (Arithmetic Sequence/Progression) 

 olb s'g} cg'j|mdsf] k|To]s kb cl3Nnf] kb eGbf s'g} lglZrt ;ª\Vofn] a9L/x]sf] jf 

3l6/x]sf] 5 eg] To:tf] cg'j|mdnfO{ ;dfgfGt/Lo cg'j|md elgG5 . pSt lglZrt km/snfO{ 

;dfg cGt/ elgG5 . 

;fwf/0f kb (General Term) 

 t1, t2, t3, t4, ..., tn Pp6f ;dfgfGt/Lo cg'j|md eP ;dfg cGt/ (d) = t2 – t1 = t3 – t2  

= ... = tn – tn –1 x'G5 . pSt cg'j|mdsf] klxnf] kb 'a' / ;dfgfGt/ cGt/ 'd' eP yk kbx¿ 

j|mdzM a + d, a + 2d, a + 3d, ... x'G5g\ . 

  

a a + d a + 2d  ....   a + (n – 1)d

+ d + d + d

klxnf] bf];|f] t];|f] n cf}F

 

 n cf}F kb = a + (n – 1) d x'G5 . 

;dfgfGt/Lo dWodf (Arithmetic Mean) 

 ;dfgfGt/Lo cg'j|mdsf] n cf}F kb (tn) = a + (n – 1) d 
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 b'O{cf]6f ;ª\Vofx¿ 'a' / 'b' sf lardf kg]{ cª\sul0ftLo dWos 'AM' eP a, AM, b 

;dfgfGt/Lo cg'j|mddf x'G5g\ . 

  AM – a = b – AM 

 cyjf, AM + AM = a + b 

 cyjf, 2AM = a + b 

 cyjf, AM = 
a + b

2
 x'G5 . 

 olb 'a' / 'b' sf lardf 'n' cf]6f ;dfgfGt/Lo dWodfx¿ eP a, m1, m2, m3, m4, ..., mn, b n] 

;dfgfGt/Lo cg'j|md agfpF5 / pSt cg'j|mddf hDdf (n + 2) cf]6f kbx¿ x'G5g\ . 

 o:tf] cj:yfdf, 

  b = a + (n – 1) d 

   = a + (n + 2 – 1)d 

   = a+ (n + 1) d 

 cyjf, 
b – a

n + 1
 = d x'G5 eg] dWodfx¿ j|mdzM a + d, a + 2d, a + 3d, ..., a + nd x'G5g\ . 

 

;dfgfGt/Lo >]0fLsf] of]ukmn (Sum of Arithmetic Series) 

 n cf]6f kbx¿sf] of]ukmn 

  Sn = a + (a + d) + (a + 2d) + ... +  (l – d) + l ...(i)  

 ;dLs/0f (i) nfO{ ljk/Lt j|mddf /fVbf, 

  .Sn =l + (l - d) + (l - 2d) +........... +(a + 2d)  (a + d) + a ...(ii) 

 ;dLs/0f (i) / (ii) hf]8\8f,  

  2Sn = (a+l) + (a +l) + (a+l) +.........+ (a +l) 

 cyjf, 2Sn = n k6s  (a + l) 

 cyjf, 2Sn = n (a + l)  

  Sn = 
n

2
 (a + l)   ....................... (iii) 

 xfdLnfO{ yfxf 5, 

  clGtd kb, (tn) = l = a + (n - 1)d (iv) 

 ;dLs/0f (iii) / (iv) af6, 
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 cyjf, Sn = 
n

2
 [a + a + (n – 1)d] 

 cyjf, Sn = 
n

2
 [2a + (n - d)]  

 n cf]6f k|fs[lts ;ª\Vofx¿sf] of]ukmn 

  1 + 2 + 3 + 4 + ... + n 

  = 
n

2
 [2 × 1 + (n – 1) × 1] 

  = 
n

2
 [2 + n – 1] = n(n + 1) x'G5 . 

 n cf]6f lahf]/ ;ª\Vofx¿sf] of]ukmn 

  1 + 3 + 5 + 7 + 9 + ... + (2n – 1) 

  = 
n

2
 [2 × 1 + (n – 1) × 2] 

  = 
n

2
 [2 + 2n – 2] = n2 x'G5 . 

 n cf]6f hf]/ ;ª\Vofx¿sf] of]ukmn 

  2 + 4 + 6 + 8 + 10 + 12 + ... + 2n 

  = 
n

2
 [2 × 2 + (n – 1) × 2] 

  = 
n

2
 [4 + 2n – 2] = 

n

2
 [2n + 2] = n(n + 1) 

 ;dfgfGt/Lo cg'j|mddf kg]{ tLgcf]6f ;ª\Vofx¿ j|mdzM a – d, a, a + d / rf/cf]6f a – 3d, a – 

d, a + d, a + 3d x'G5g\ . 

pbfx/0fx¿ 

1. Pp6f cg'j|mdsf] n cf}F kb 54 cf}F kb eGbf 132 n] a9L 5 . pSt cg'j|mdsf] klxnf] kb 3 / 

;dfg cGt/ 12 5 . n sf] dfg kQf nufpg'xf];\ . 

;dfwfg 

 oxfF, klxnf] kb (a) = 3 

  ;dfg cGt/ (d) = 12 

  tn = t54 + 132 

  n = ¿ 

 xfdLnfO{ yfxf 5,  

  tn = a + (n – 1)d 
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   = 3 + (n – 1) × 12 

   = 12n – 9 

  t54 = 12 × 54 – 9 

   = 648 – 9 

   = 639 

 km]l/, tn = t54 + 132 

 cyjf, 12n – 9 = 639 + 132 

 cyjf, 12n – 9 = 771 

 cyjf, 12n = 771 + 9 

 cyjf, 12n = 780 

 cyjf, n = 
780

12
 = 65  

 To;}n], 65 cf}F kb 54 cf}F kb eGbf 132 n] a9L 5 . 

2. 4 / 12 sf] lardf Pp6f ;dfgfGt/Lo dWodf 5 . pSt ;dfgfGt/Lo dWossf] dfg slt  

x'G5 < 

;dfwfg 

 dfgf}F 4 / 12 sf] lardf ;dfgfGt/Lo dWodf 'k' 5 . 4, k / 12 ;dfgfGt/Lo cg'j|mddf 5g\ .  

 xfdLnfO{ yfxf 5,  

  k – 4 = 12 – k [;dfg cGt/ ePsfn]] 

 cyjf, k + k = 12 + 4 

 cyjf, 2k = 16 

 cyjf, k = 16 ÷ 2 = 8 

3. lbOPsf] cg'j|md a + 2b, a, a – b, a – 2b, ..., ..., ..., sf] klxnf] kb / ;dfg cGt/ kQf 

nufpg'xf];\ . 

;dfwfg 

 oxfF, klxnf] kb = a + 2b 

  ;dfg cGt/ = bf];|f] kb – klxnf] kb 

   = a + b – (a + 2b) 

   = a + b – a – 2b 

   = – b 
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4. cg'j|md 7, 11, 15, 19, 23, ..., ..., ... sf] n cf}F kb / c7f/f}F kb kQf nufpg'xf];\ . 

;dfwfg 

 oxfF, cg'j|mdsf] klxnf] kb (a) = 7 

  ;dfg cGt/ (d) = kl5Nnf] kb – l7s cl3Nnf] kb = 11 – 7 (15 – 11) = 4 

 xfdLnfO{ yfxf l7s 5, 

  n cf}F kb (tn) = a + (n – 1) d 

   = 7 + (n – 1) . 4 

   = 7 + 4n – 4 

   = 4n + 3 

  'n' sf] dfg 18 /fVbf, 

   t18 = 4 × 18 + 3 

    = 72 + 3 

    = 75 

5. 2 / 53 sf] lardf 16 cf]6f cª\sul0ftLo -;dfgfGt/Lo_ dWosx¿ 5g\ . rf}yf] . kGw|f}F dWos 

kQf nufpg'xf];\ . 

;dfwfg 

 dfgf}F, 16 cf]6f dWosx¿ m1, m2, ..., m16 5g\ . 

  pSt cg'j|md 2, m1, m2, ..., m16, 53 x'G5 . 

  53 pSt cg'j|mdsf] c7f/f}F (t18) kb x'G5 . 

 cyjf, t18 = 2 + (17)d 

 cyjf, 53 = 2 + 17d 

 cyjf, 53 – 2 = 17d 

 cyjf, 
51

17
 = d 

 cyjf, 3 = d 

  rf}yf] dWos = kfFrf} kb,  kGw|f}F dWos = ;f]x|f}F kb 

   = a + (5 – 1)d  = a + (16 – 1)d 

   = a + 4d  = 2 + 15 × 3 

   = 2 + 4 × 3  = 2 + 45 

   = 14  = 47 
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6. >]0fL 1, + 3, + 5, + 7, +, ..., ... sf 100 cf]6f kbx¿sf] of]ukmn kQf nufpg'xf];\ . 

;dfwfg 

 oxfF, klxnf] kb (a) = 1 

  ;dfg cGt/ (d) = 3 – 1 = 2 

  kbx¿sf] ;ª\Vof (n) = 100 

  kbx¿sf] of]ukmn (Sn = S100) = ¿ 

 xfdLnfO{ yfxf 5, 

  Sn = 
n

2
 [2a + (n – 1) d] 

 To;}n], S100 = 
100

2
 [2 × 1 + (100 – 1) × 2] 

   = 50 [2 + 99 × 2] 

   = 50 × 200 = 10000 

7. 9 hgf ;fyLx¿;Fu ePsf] vfhf vfg] vr{ ;dfgfGt/Lo >]0fLdf 5 . klxnf] ;fyL;Fu ¿= 120 

5 / To;kl5 k|To]s;Fu ¿= 5 sf] ;dfg cGt/df /sd 5 . 9 hgf;Fu ePsf] hDdf /sd slt 

/x]5 < kQf nufpg'xf];\ . 

;dfwfg 

 oxfF, gf} hgf;Fu ePsf] vfhf vr{sf] /sdn] ;dfgfGt/Lo cg'j|md agfpF5 h'g lgDgcg';f/ 

x'G5 . 

  120 + t2 + ... + t9 

  t2 – 120 = 5,  

 cyjf, ;dfg cGt/ (d) = ¿= 5 

 xfdLnfO{ yfxf 5, 

  Sn = 
n

2
 [2a + (n – 1) d] 

  S9 = 
9

2
 [2 × 120 + (9 – 1) × 5] 

   = 
9

2
 × (240 + 8 × 5) 

   = 
9

2
 × (240 + 40) 

   = 
9

2
 × 280 
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   = 9 × 140  

   = 1260 

 To;}n], 9 hgf;Fu ePsf] hDdf /sd ¿= 1260 x'G5 . 

8. ;dfgfGt/Lo cg'j|md 1, 4, 7, ..., ... sf sltcf]6f kbx¿sf] of]ukmn 715 x'G5 . pSt ;d:of 

;dfwfg ubf{ 'n' sf sltcf]6f dfgx¿ cfpF5g\ / s'g dfGo 5}g < sf/0f;lxt JofVof  

ug'{xf];\ . 

;dfwfg 

 oxfF, 1, 4, 7, ..., ... Pp6f ;dfgfGt/Lo cg'j|md xf] . h;sf] klxnf] kb (a) = 1 / ;dfg cGt/ (d) 

= 4 – 1 = 3 5 . 

 xfdLnfO{ yfxf 5, 

  Sn = 
n

2
 [2a + (n – 1)d] 

 cyjf, 715 = 
n

2
[2 × 1 + (n – 1) × 3] 

 cyjf, 715 = 
n

2
 [2 + 3n – 3] 

 cyjf, 3n2 – n = 1430 

 cyjf, 3n2 – n – 1430 = 0 

 cyjf, n = 
1 ± (1)2 – 4 × 3 × (– 1430)

2 × 3
 

 cyjf, n = 
1 ± 1761

6
 

 cyjf, n = 
1 ± 131

6
 

 cyjf, n = 
1 + 131

6
, 
– 1 – 131

6
 

 cyjf, n = 22, 
– 65

3
 

n sf] dfg hlxn] klg k"0f{ ;ª\Vof x'G5 . t;y{ n sf] dfg @@ . 

 

 

 

 



    36 P]lR5s ul0ft, sIff 10 

cEof; 1.3.1 

1. (a) ;dfgfGt/Lo cg'j|mdsf] kl/efiff lbg'xf];\ .  

 (b) ;dfgfGt/Lo cg'j|mdsf] ;fwf/0f kb (tn) / k|yd N cf]6f kbx¿sf] of]ukmn kQf 

nufpg] ;"q (Sn) n]Vg'xf];\ . 

 (c) a / b lardf kg]{ ;dfgfGt/Lo dWodf n]Vg'xf];\ . 

 (d) a / b lardf 'N' cf]6f ;dfgfGt/Lo dWodfx¿ 5g\ . a, b / N sf kbdf ;dfg cGt/ (d) 

n]Vg'xf];\ . 

2. (a) ;dfgfGt/Lo cg'j|md 7, 11, 15, 19, 23, 27, 31 sf] ;dfg cGt/ / b;f}F kb kQf 

nufpg'xf];\ . [Ans: 4, 43] 

 (b) 2, 4, 6, 8, 10 sf] ;dfg cGt/ / P3f/fF} kb kQf nufpg'xf];\ . [Ans: 2, 22] 

 (c) 11 cf}F kb 23 / 15cf}F kb 3 ePsf] ;dfgfGt/Lo cg'j|mdsf] 21 cf}F kb kQf nufpg'xf];\ 

. s] 40 pSt cg'j|mdsf] s'g} kb xf]nf < sf/0f lbg'xf];\ . [Ans: – 27, No] 

 (d) ;dfgfGt/Lo cg'j|md 2, 5, 8, ... sf] s'g kb 50 x'G5 < kQf nfufpg'xf];\ . [Ans: 17] 

 (e) Pp6f ;dfgfGt/Lo cg'j|mdsf] rf}yf] kb k|yd kbsf] tLg u'0ff / ;ftf}F kb t];|f] kbsf] 

b'O{ u'0ff eGbf 1 n] a9L 5 . pSt cg'j|mdsf] klxnf] kb / ;dfg cGt/ kQf  

nufpg'xf];\ . [Ans: 3, 12] 

3. lgDgcg';f/sf ;dfgfGt/Lo dWodfx¿ kQf nufpg'xf];\ . 

 (a) 4 / 8 sf] lardf Pp6f  [Ans: 6] 

 (b) a – b / a + b sf] lardf Pp6f [Ans: a] 

 (c) 5 / – 9 sf] lardf 6 cf]6f  [Ans: 3, 1, – 1, – 3, – 5, – 7] 

 (d) 3 / 18 sf] lardf 4 cf]6f [Ans: 6, 9, 12, 15] 

 (e) 140 / – 60 sf] lardf 4 cf]6f [Ans: 100, 60, 20, – 20] 

 (f) 3 / 17 sf] lardf k cf]6f ;dfgfGt/Lo dWodfx¿ 5g\ . clGtd / klxnf] dWodfsf] 

cg'kft 3 : 1 5 . k sf] dfg kQf nufpg'xf];\ . [Ans: 6] 

4. of]ukmn kQf nufpg'xf];\ . 

 (a) 
n = 4

7

  (3n – 2) (b) 
n = 2

6

  (4n – 2) 

 (c) 1 + 2 + 3 + 4 + ..., 25 cf]6f kbx¿;Dd [Ans: 325] 
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 (d) 
3

5
 + 1 + 

7

5
 + ..., 20 cf]6f kbx¿;Dd [Ans: 88] 

 (e) 72 + 70 + 68 + ... + 38 [Ans: 990] 

 (f) – 8 + (– 6) + (– 4) + ... + 30 [Ans: 220] 

5. (a) klxnf] 60 cf]6f k|fs[lts ;ª\Vofx¿sf] of]ukmn kQf nufpg'xf];\ . [Ans: 1830] 

 (b) klxnf] kb 16 / ;dfg cGt/ 4 ePsf] ;dfgfGt/ >]0fLsf] of]ukmn 120 5 eg] pSt 

>]0fLdf kb ;ª\Vof lgsfNg'xf];\ . [Ans: 5] 

 (c) Pp6f ;dfgfGt/Lo >]0fLdf ePsf] rf}yf] / cf7f}F kbx¿sf] of]ukmn 24 tyf 5}6f}F / b;f}F 

kbx¿sf] of]ukmn 34 eP pSt >]0fLsf] k|yd rf/ kbx¿ kQf nufpg'xf];\ . 

[Ans: – 
1

2
, 2, 

9

2
, 7] 

 (d) ;dfgfGt/Lo cg'j|mdsf] k|yd kb 2 / k|yd kfFrcf]6f kbx¿sf] of]ukmn pSt kfFrcf]6f 

kbx¿sf] of]ukmnsf] Ps rf}yfO x'G5 eg] k|yd tLgcf]6f kbx¿sf] of]ukmn kQf 

nufpg'xf];\ . [Ans: – 2550] 

6. (a) Pp6f sDkgLn] klxnf] jif{ !)) cf]6f /]l8of] pTkfbg ub{5 . pSt sDkgLn] !) jif{df 

hDdf !$%)) /]l8of]x¿ pTkfbg ub{5 . olb pTkfbgsf] j[l4 k|To]s jif{ a/fa/ eP 

kQf nufpg'xf];\ . 

  (i) k|To]s pTkfbgdf x'g] j[l4 

  (ii) kGw|f}F jif{df pTkflbt /]l8of]x¿ [Ans: (i) 300 (ii) 4300] 

 (b) Pp6f sIffdf ePsf ljBfyL{x¿sf] pd]/ ;dfgfGt/ cg'j|mddf 5 . pgLx¿sf] pd]/sf] 

;dfg cGt/ 4 dlxgf 5 . olb ;a} eGbf sd pd]/sf] ljBfyL{ 8 jif{sf] / pgLx¿sf] 

pd]/sf] of]ukmn 168 jif{ eP ;a}eGbf a9L pd]/sf] ljBfyL{sf] pd]/ / ;a} 

ljBfyL{x¿sf] ;ª\Vof kQf nufpg'xf];\ . [Ans: 13 years, 16] 
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1.3.2 u'0ff]Q/ cg'j|md / >]0fL (Geometric Sequence and Series) 

 2, 4, 8, 16, ..., ... df t2 ÷ t1 = 2 / t3 ÷ t2 = 2 5 . 

 27, 9, 3, 1, ... df kbx¿sf] ;DaGw s] 5 < kQf nufpg'xf];\ . 

 s|lds kbx¿sf] cg'kft Pp6} x'g] cg'j|mdnfO{ u'0ff]Q/Lo cg'j|md eGb5g\ . t1, t2, t3, .., tn Pp6f 

u'0ff]Q/Lo cg'j|md eP 
t2

t1
 = 

t2

t1
 = ... 

tn

tn – 1
 x'G5 . pSt cg'kftnfO{ ;dfg cg'kft (Common 

difference) 'r' n] hgfOG5 . 

u'0ff]Q/Lo cg'j|mdsf] ;fwf/0f kb (General Term of Geometric Series) 

 dfgf}F, u'0ff]Q/Lo cg'j|mdsf] klxnf] kb (a) / ;dfg cGt/ 'r' 5 . pSt cg'j|md a, ar2 – 1,  

ar3 – 1, ar4 – 1, ..., arn – 1 åf/f hgfOG5 . To;}n] pSt cg'j|mdsf] n cf}F kb (tn) = arn – 1  

x'G5 . 

 pbfx/0fsf nflu, 1, 2, 4, ..., sf] kfFrf}F kb = 1 × 25 – 1 = 1 × 24 = 16 x'G5 . hxfF, a = 1 / r = 
2

1
 = 

2 5 . 

u'0ff]Q/ dWodf (Geometric Mean) 

 a / b sf] lardf Pp6f u'0ff]Q/ dWodf GM eP a, GM, b u'0ff]Q/Lo cg'j|mddf x'G5g\ . hxfF 

GM

a
 = 

b

GM
 

 cyjf, (GM)2 = ab 

 cyjf, GM = ab x'G5 . 

 a / b b'j} wgfTds eP GM klg wgfTds / a / b b'j} C0ffTds eP GM klg C0ffTds x'G5 .  

pbfx/0fsf nflu 

 2 / 8 sf] GM = 2 × 8 = 4 / – 2 / – 8 sf] GM = (– 2) × (– 8) = – 4 t/ – 2 / + 8 sf] GM 

kl/eflift x'Fb}g t/ – 2 / + 8 ;lxt cGo kbx¿sf] 'GP' x'G5 . 

 a / b sf] lardf 'N' cf]6f u'0ff]Q/Lo dWodfx¿ eP 

 a, m1, m2, m3, ..., mn, b n] u'0ff]Q/Lo cg'j|md agfpF5 . 

 hxfF, (n + 2) cf]6f kbx¿ x'G5g\ . 

  b = a × r(n + 2 – 1) 

 cyjf, 
b

a
 = rn + 1 
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b

a

1

n + 1
 = r

n + 1 × 
1

n + 1
 

 cyjf, r = 


b

a

1

n + 1
 x'G5 . 

 To;}n] dWodfx¿ j|mdzM ar, ar2, ar3, ..., arn x'G5g\ . 

pbfx/0fsf nflu 

 81 / 3 sf] lardf 5 cf]6f u'0ff]Q/Lo dWodfx¿ eP 

  r = 


b

a

1

n + 1
 

   = 



3

81

1

5 + 1
 = 



1

27

1

6
 = 


1

3

3 × 
1

6
 = 


1

3

1

2
 = 

1

3
 

  m1 = ar = 81 × 
1

3
 = 27 3 

  m2 = ar2 = 81 × 




1

3

2

 = 27  

  m5 = ar5 = 81 × 




1

3

5

 = 81 × 
1

9 3
 = 3 3 x'G5 . 

 ;dfgfGt/Lo / u'0ff]Q/Lo dWodfx¿sf] ;DaGwM 
a + b

2
  ab 

 cyjf, AM  GM x'G5 . 

  AM – GM = 
a + b

2
 – ab 

   = 
( a)2 + ( b)2 – 2 ab

2
 

   = 
( a – b)2

2
  0 

  AM – GM  0 

  AM  GM x'G5 . 
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u'0ff]Q/ >]0fLsf] of]ukmn (Sum of Geometric Series) 

Sn = a + ar + ar2 + ... + arn – 1 ...(1) 

rSn = ar + ar2 + ... + arn – 1 + arn ...(2) 

                 (–)          (–)     (–)   (–)        (–)        

 ;dL (1) af6 (2) 36fpFbf 

  rSn – Sn = 
arn – na

arn  

 cyjf, Sn(r – 1) = a(rn – 1) 

  Sn = 
a(rn – 1)

r – 1
 

 olb r < 1 ePdf, 

  Sn = 
– a(1 – rn)

– (1 – r)
 = 

a(1 – rn)

1 – r
 x'G5 . 

 km]l/, Sn = 
arn – a

r – 1
 = 

arn – 1 × r – a

r – 1
 = 

lr – a

r – 1
 

 hxfF,  cg'j|mdsf] clGtd kb xf] . 

pbfx/0fsf nfuL 

 2, 4, 8, 16, ... sf] k|yd kfFrcf]6f kbx¿sf] of]ukmn 

  = 
2(25 – 1)

2 – 1
 [a = 2, r = 

4

2
 = 2, n = 5] 

  = 2(32 – 1) = 2 × 31 = 62 

 2, 1, 
1

2
, 

1

4
, ... sf kfFrcf]6f kbx¿sf] of]ukmn 

  = 

2




1 – 



1

2

5

1 – 
1

2

 [a = 2, r = 
1

2
, n = 5] 

  = 

2



1 – 

1

32

1

2

 = 2 



31

32
 × 

2

1
 = 

31

8
 

 3 + 6 + 12 + 24 + ... + 96 sf] of]ukmn 

  = 
lr – a

r – 1
 [ = 96, r = 

6

3
 = 2] 
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  = 
96 × 2 – 3

2 – 1
 

  = 192 – 3 = 189 

 u'0ff]Q/Lo cg'j|mddf s'g} tLgcf]6f kbx¿ 
a

r
, a, ar / rf/cf]6f kbx¿ 

a

r3, 
a

r
, ar, ar3 lnFbf 

k|efjsf/L x'G5 . 

pbfx/0f 

cg'j|md 7, 14, 28, .., sf] kfFrf}F kb kQf nufpg'xf];\ . 

;dfwfg 

 oxfF, klxnf] kb (a) = 7 

  ;dfg cGt/ (r) = 
14

7
 = 2 

  kfFrf}F kb (t5) = ¿ 

 xfdLnfO{ yfxf 5, 

  tn = arn – 1 

  t5 = 7 × 25 – 1 = 7 × 24 = 7 × 16 = 112 

cEof; 1.3.2 

1. (a) u'0ff]¥t/ cg'j|mdsf] kl/efiff n]Vg'xf];\ .  

 (b) olb tn = arn – 1 n] u'0ff]Q/Lo cg'j|mdsf] ;fwf/0f kbnfO{ hgfpF5 eg] a, r / n sf] cy{ 

n]Vg'xf];\ . 

2. (a) u'0ff]Q/ cg'j|md 2, 4, 8, 16, 32 sf] ;ftf}F kb kQf nufpg'xf];\ . [Ans: 128] 

 (b) 1, 4, 16, 64, ..., ... sf] 5}6f}F kb kQf nufpg'xf];\ . [Ans: 1024] 

 (c) 3, 6, 12, 24 sf] 5}6f}F kb kQf nufpg'xf];\ . [Ans: 96] 

 (d) 
1

4
, 
1

2
, 1, 2, 4, ..., 128 df ePsf hDdf kbx¿sf] ;ª\Vof kQf nufpg'xf];\ . 

  [Hint: 128 = 
1

4
 × 2n – 1, n = 9] 

 (e) ;dfg cg'kft 3 ePsf] Pp6f u'0ff]Q/ cg'j|mdsf] t];|f] kb 36 eP kfFrf}F kb kQf 

nufpg'xf];\ . [Ans: 324] 

 (f) Pp6f u'0ff]Q/ cg'j|mdsf] t];|f] / 5}6f}F kb j|mdzM 12 / 96 5g\ eg] pSt cg'j|md kQf 

nufpg'xf];\ . 
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  [Hint: ar2 = 12, ar5 = 96, ar5 ÷ ar2 = 96 ÷ 12, r = 2, a = 3; a, ar, ar, ar+2, ... = 3, 6, 12, 

24, ...] 

 (g) Pp6f u'0ff]Q/ cg'j|mdsf] k|yd kfFrcf]6f kbx¿sf] u'0fgkmn 32 eP pSt cg'j|mdsf] 

t];|f] kb kQf nufpg'xf];\ . [Ans: 2] 

  [Hint: a × ar × ar2 × ar3 × ar4 = 32] 

 (h) Pp6f u'0ff]Q/ >]0fLsf] ;ftf}F kb t];|f] kbsf] Psf;L u'0ff 5 / kfFrf}F kb 243 5 eg] gjf}F 

kb slt xf]nf < kQf nufpg'xf];\ . [Ans: 19683] 

  [Hint: ar6 = 81 × ar2 ...(i), ar4 = 243 ...(ii), a = 3] 

 (i) olb Pp6f u'0ff]Q/ cg'j|mdsf] t];|f] kb 27 / kfFrf}F kb 3 eP sltcf}F kb 
1

9
 x'G5 <[Ans: 8] 

  [Hint: ar2 = 27, arn – 1 = 
1

9
, n = ¿, ar4 = 3] 

 (j) u'0ff]Q/ cg'j|mdsf] bf];|f] kb / gjf}F kbsf] cg'kft 1 : 128 eP cg'j|md kQf nufpg'xf];\ 

. [Ans: 2, 6, 12, ...] 

  [Hint: 
ar

ar8 = 
1

128
] 

 

  

pbfx/0fx¿ 

1. 9 / 16 sf] u'0ff]Q/ dWodf kQf nufpg'xf];\ . 

 ;dfwfg 

 dfgf}F (a) = 9 / (b) = 16 

 xfdLnfO{ yfxf, 5, 

 u'0ff]Q/ dWodf = ab 

    = 9 × 16 

    = 12 

2. 8 / 
1

8
 sf lardf 5 cf]6f u'0ff]Q/ dWodfx¿ eg'{xf]nf . 

 ;dfwfg 

 dfgf}F dWodfx¿ G1, G2, G3, G4 / G5 5g . 

 hDdf dWodfx¿sf] ;ª\Vof (N) = 5 

 xfdLnfO{ yfxf 5, 
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 ;dfg cg'kft (r) = 


b

a
 

1

N + 1 

    = 





1

8

8
 

1

5 + 1
 

    = 



1

64
 

1

6 

    = 


1

2

6 × 
1

6 

    = 
1

2
 

  G1 = ar = 8 × 
1

2
 = 4 

  G2 = G1r = 4 × 
1

2
 = 2 

  G3 = G2r = 2 × 
1

2
 = 1 

  G4 = G3r = 1 × 
1

2
 = 

1

2
 

  G5 = G4r = 
1

2
 × 

1

2
 = 

1

4
 

3. s'g} b'O{ ;ª\Vofx¿sf] cg'kft 1 : 16 5 . ltlgx¿sf] u'0ff]Q/ dWodf 
1

4
 5 eg] tL ;ª\Vofx¿ 

kQf nufpg'xf];\ . 

;dfwfg 

 oxfF,  a : b = 1 : 16 

 cyjf, 
a

b
 = 

1

16
 

 cyjf, 16a = b .........(i) 

 km]l/, GM = 
1

4
 

 cyjf, (GM)2 = 
1

4
 

 cyjf, ab = 
1

4
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 cyjf, 16a × a = 
1

4
 

 cyjf, 16a2 = 
1

4
 

 cyjf, a2 = 
1

64
 

 cyjf, a = 
1

64
 [GM wgfTds ePsfn] a / b klg wgfTds x'G5g\ .] 

 cyjf, a = 
1

8
 

4. ;dfgfGt/Lo dWodf 25 / u'0ff]Q/ dWodf 20 x'g] b'O{ ;ª\Vofx¿ kQf nufpg'xf];\ . 

 ;dfwfg 

 dfgf}F, b'O{ ;ª\Vofx¿ a / b 5g\ . 

  AM = 25 

 cyjf, 
a + b

2
 = 25 

 cyjf, a + b = 50 ...........(i) 

 cyjf, a = 50 – b 

  GM = 20 

 cyjf, ab = 20 

 cyjf, ab = 400 ...........(ii) 

 (a – b)2 = (a + b)2 – 4ab 

   = (50)2 – 4 × 400 

   = 2500 – 1600 

   = 900 

 a – b = 900 

  = 30 

 a – b  = 30 ........(iii) 

 ;dLs/0f (i) / (iii) ;dfwfg ubf{, 

  a + b = 50 .........(i) 

  a – b = 30 .........(iii) 

  2a = 80 [;dLs/0f (i) / (iii) hf]8\bf] 

 cyjf, a = 40 
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 a sf] dfg ;dL (i) df /fVbf 

  40 + b = 50 

 cyjf, b = 50 – 40 

   = 10 

  cfjZos ;ª\Vofx¿ 50 / 10 5g\ . 

cEof; 1.3.3 

1. tn lbOPsf b'O{ kbx¿ lar kg]{ u'0ff]Q/ dWodf lgsfNg'xf];\ . 

 (a) 2 / 
1

2
  (b) 4 / 25 

 (c) 6 / 54  (d) 
1

2
 / 32 [Ans: (a) 1, (b) 10, (c) 18, (d) 4] 

2. u'0ff]Q/ dWodfx¿ eg'{xf];\ . 

 (a) 81 / 3 sf] lardf 5 cf]6f   [Ans: 27 3, 27, 9 3, 9, 3 3] 

 (b) 
1

2
 / 128 sf] lardf 3 cf]6f   [Ans: 2, 8, 32] 

 (c) 
2

3
 / – 5 

1

16
 sf] lardf 4 cf]6f   [Ans: – 1, 

3

2
, 
– 9

4
, 
27

8
] 

 (d) 3 
5

9
 / 40 

1

2
 sf] lardf 5 cf]6f   [Ans: 

16

3
, 8,1 2, 18, 27] 

3. (a) olb 4, x, y, – 
1

16
 Pp6f u'0ff]Q/ cg'j|md xf] eg] x / y sf] dfg kQf nufpg'xf];\ . 

      [Ans: – 1, 
1

4
] 

 (b) (x + 2) / 9(x + 2) sf] u'0ff]Q/ dWodf x + 10 eP x sf] dfg kQf nufpg'xf];\ . 

      [Ans: 2, – 4] 

4. (a) 5 / 405 sf] lardf kg]{ s]xL u'0ff]Q/ dWodfx¿sf] ;ª\Vof lgsfNg'xf];\ h;sf] klxnf] 

/ clGtd dWodfsf] cg'kft 1 : 9 5 . [Ans: 3] 

 (b) kbx¿ 4 / 128 sf lardf ePsf dWodfx¿sf] ;ª\Vof kQf nufpg'xf];\ hxfF klxnf] / 

clGtd dWodfsf] cg'kft 1 : 8 5 .  [4] 

5. (a) s'g} b'O{ ;ª\Vofx¿sf] ;dfGt/Lo dWodf 10 / u'0f]Q/ dWodf 8 eP tL b'O{ ;ª\Vofx¿ 

kQf nufpg'xf];\ .   [Ans: 4, 16] 
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 (b) b'O{ ;ª\Vofx¿sf] ;dfgGt/Lo dWodf 5 / u'0ff]Q/ dWodf 4 eP tL b'O{ ;ª\Vofx¿ 

kQf nufpg'xf];\ .   [Ans: – 8, 2 cyjf 2, 8] 

pbfx/0fx¿ 

1. of]ukmn kQf nufpg'xf];\ . 

 (a) 1 + 3 + 9 + ......... 7 cf]6f kbx¿ 

 (b) 3 + 6 + 12 + ........... + 768 

;dfwfg 

 (a) 1 + 3 + 9 + ....... 7 cf]6f kbx¿ 

  oxfF, klxnf] kb (a) = 1 

   ;dfg cg'kft (r) = 3 

   hDdf kbx¿ (n) = 7 

   of]ukmn (sn) = ¿ 

  xfdLnfO{ yfxf 5,  

   Sn = 
a(rn – 1)

r – 1
 

  cyjf, S7 = 
1(37 – 1)

3 – 1
 

    = 
2187 – 1

2
 

    = 1093 

 (b) oxfF, klxnf] kb (a) = 3 

   ;dfgcg'kft (r) = 
6

3
 = 2 

   clGtd kb (l) = 768 

   of]ukmn (Sn) = ¿ 

  xfdLnfO{ yfxf 5, 

   Sn = 
lr – a

r – 1
 

    = 
768 × 2 – 3

2 – 1
 

    = 1536 – 3 = 1533 
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2. bf];|f] kb 3 / kfFrf}F kb 81 ePsf] Pp6f u'0ff]Q/ >]0fLsf] klxnf] 7 cf]6f kbx¿ of]ukmn kQf 

nufpg'xf];\ . 

;dfwfg 

 oxfF, bf];|f] kb (t2) = 3 

  kfFrf}F kb (t5) = 81 

  ;ftcf]6f kbx¿sf] of]ukmn (S7) = ¿ 

 xfdLnfO{ yfxf 5 , 

  tn = arn – 1 

 To;}n], t2 = ar 

 cyjf, 3 = ar ..........(i) 

  t5 = ar4 

 cyjf 81 = ar4 ........(ii) 

 ;dLs/0f (ii) nfO{ (i) n] efu ubf{ 

  
ar4

ar
 = 

81

3
 

 cyjf, r3 = 27 

 cyjf, r = 3 

 km]l/ ;dLs/0f (i) af6 

  3 = a × 3 

 cyjf, a = 1 

  S7 = 
a(r7 – 1)

r – 1
  

   = 
1 (37 – 1)

3 – 1
 

   = 
2187 – 1

2
 = 1093 

3. Pp6f wgfTds ;dfg cg'kft ePsf] u'0ff]Q/ >]0ffLsf] klxnf rf/ kbx¿sf] of]ukmn 40 / 

klxnf b'O{ kbx¿sf] of]ukmn 4 5 eg] ;f] >]0fLsf] klxnf cf7 kbx¿sf] of]ukmn kQf 

nufpg'xf];\ . 

;dfwfg 

 oxfF, S4 = 40 
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  S2 = 4 

  S8 = ¿ 

 xfdLnfO{ yfxf 5, 

  Sn = 
a(rn – 1)

r – 1
 

 To;}n], S4 = 
a (r4 – 1)

r – 1
 ..........(i) 

 cyjf, 40 = 
a(r4 – 1)

r – 1
 

  S2 = 
a(r2 – 1)

2 – 1
 

 cyjf, 4 = 
a(r2 – 1)

r – 1
 ..........(ii) 

 ;dLs/0f (i) nfO{ ;dLs/0f (i) n] efu ubf{, 

  
(r4 – 1)

r2 – 1
 = 

40

4
 

 cyjf, 
(r2 – 1) (r2 + 1)

r2 – 1
 = 10 

 cyjf, r2 + 1 = 10 

 cyjf, r2 = 9 

 cyjf, r = 3 [r, wgfTds ePsfn]] 

 ;dLs/0f (ii) af6, 4 = 
a(r2 – 1)

r – 1
 

 cyjf, 4 = 
a(r – 1) (r + 1)

(r – 1)
 

 cyjf, 4 = a(r + 1) 

 cyjf, 4 = a(3 + 1) 

 cyjf, 4 = 4a 

 cyjf, 1 = a 

 km]l/, S8 = 
a(r8 – 1)

r – 1
 

 cyjf, S8 = 
1(38 – 1)

3 – 1
   = 

6561 – 1

2
 = 3280 

  klxnf] cf7cf]6f kbx¿sf] of]ukmn 3280 5 . 
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cEof; 13.4 

1. of]ukmn kQf nufpg'xf];\ . 

 (a) 
k = 1

5

  3k  (b) 
k = 2

4

  4k [Ans: (a) 363 (b) 336] 

 (c) 1 + 3 + 9 + 27 + ........ 12 cf]6f kbx¿  [Ans: 3280] 

 (d) 1 + 
1

2
 + 

1

4
 + 

1

8
 + .......... 8 cf]6f kbx¿ 



Ans: 1 

127

128
 

 (e) 1 – 
1

2
 + 

1

4
 – 

1

8
 + .......... 9 cf]6f kbx¿ 



Ans: 

171

256
 

 (f) 3 + 6 + 12 + ........ + 1536   [Ans: 3069] 

 (g) 27 + 9 + 3 + ........ + 
1

81
   



Ans: 40 

40

81
 

 (h) 1 + 
1

2
 + 

1

4
 + .......... + 

1

64
   



Ans: 

127

64
 

2. (a) olb s'g} u'0ff]Q/ >]l0fsf] t];|f] / ;ftf}F kbx¿ j|mdzM 8 / 128 5g eg] klxnf] 10 

kbx¿sf] of]ukmn lgsfNg'xf];\ .  [Ans: 2046] 

 (b) k|yd kb 2, clGtd kb 128 / of]ukmn 170 ePsf] u'0ff]Q/ >]l0fsf] ;dfg cg'kft kQf 

nufpg'xf];\ .   [Ans: 8] 

3. (a) olb Pp6f u'0ff]Q/ >]0fLsf] klxnf] tLg kbx¿sf] of]ukmn 62 / ltgLx¿sf] u'0fgkmn 

1000 eP tL kbx¿ kQf nufpg'xf];\ .  [Ans: 2, 10, 50, cyjf 50, 10, 2] 

 (b) Pp6f u'0ff]Q/ >]0fLsf] 5}6f}F kb o;sf] bf];|f] kbsf] 16 u'0ff / klxnf ;ft kbx¿sf] 

of]ukmn 
127

4
 5 eg] pSt >]0fLsf] wgfTds ;dfg cg'kft / klxnf] kb kQf 

nufpg'xf];\ .   



Ans: 2‚ 

1

4
 

4. t];|f] kb 
1

4
 / rf}yf] kb 

1

8
 ePsf] u'0ff]Q/ >]0fLsf] ky|d 9 cf]6f kbx¿sf] of]ukmn  

lgsfNg'xf];\ .     



Ans: 1 

225

256
 

5. tLgcf]6f ;ª\Vofx¿ u'0ff]Q/ cg'j|mddf 5g\ . h;sf] ;dfg cg'kft 3 5 . olb klxnf]df 5 

yKbf, bf];|f]nfO{ b'O{ u'0ff agfpFbf / t];|f]af6 1 36fpFbf ag]sf ;ª\Vofx¿ ;dfgfGt/Lo 

cg'j|mddf x'G5g eg] tL ;ª\Vofx¿ kQf nufpg'xf];\ . [Ans: 2, 6, 8] 
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6. olb Pp6f u'0ff]Q/ >]0fLsf] klxnf] tLg kbx¿sf] of]ukmn 1 / o;sf] klxnf] 6 kbx¿sf] 

of]ukmn 28 eP ;f] >]0fLsf] ;dfg cg'kft / klxnf] kb kQf  nufpg'xf];\ . 



Ans: 3‚ 

1

13
 

7. Pp6f annfO{ 16 ld6/sf] prfO{af6 v;fNbf pSt an k|To]s kN6 klxn]sf] prfOsf] 
1

2
 efu 

plk|mG5 . pSt an 10 kN6 ;Dd plk|mbfF hDdf slt prfO plk|mG5 xf]nf < [Ans: 31.96 m] 

 

 

1.4 /]vLo of]hgf (Linear Programes) 

k'g/fjnf]sg (Review) 

tn lbOPsf jfSox¿nfO{ ul0ftLo jfSodf JoSt u/f}F . 

 afa'sf] pd]/ (x) 5f]/fsf] pd]/ (y) eGbf a9L 5 . 

 cfhsf] tfkj|md (t), 10° a/fa/ cyjf 10° eGbf a9L 5 . 

 /fd / dLgf;Fu ePsf] k};fnfO{ j|mdzM 'x' / 'y' n] hgfpFbf b'j};Fu ePsf] hDdf k};f a9Ldf ¿= 

500 5 . 

 k]Daf / km"ndfof;Fu ePsf sndx¿ nfO{ j|mdzM x / y n] hgfpFbf b'j};Fu ePsf hDdf 

sndx¿sf] ;ª\Vof sDtLdf 10 5 . 

 36L jf a9LnfO{ ul0ftLo jfSodf n]Vbf '<' / '>' lrx\gn] hgfOG5, eg] a/fa/ cyjf slDtdf 

/ a/fa/ cyjf a9Ldf nfO{ j|mdzM '' / '' lrx\gåf/f hgfOG5 . x 2, x x – 1 < 0,  

y + 1 > 0 cflbnfO{ /]vLo c;dfgtf elgG5 . lolgx¿nfO{ n]vflrqdf lgDgcg';f/ b]vfpg 

;lsG5 . 

O

Y

X' X

Y'

y + 1 > 0

O

Y

X' X

Y'

x – 1 < 0
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O

Y

X' X

Y'

x = 2
x  2

O

Y

X' X

Y'

x = 5
x  5

 

 :j¿k ax + by  0 cyjf 

 ax + by + c  0 ePsf] b'O{ rno'St cleJoGhsnfO{ /]vLo c;dfgtf eGb5g\ .  

 hxfF a 0 / b  0 x'G5 .j|mdhf]8f (x1, y1) /]vLo c;dfgtf ax + by + c  0 cyjf  

ax + by + c  0 sf] xn x'gsf nflu (x1, y1) pSt c;dfgtfx¿sf nflu dfGo x'g'kb{5 . 

c;dfgtfx¿n] 3]l/Psf] If]qnfO{ xn ;d"x cyjf xn If]q eGb5g\ . 

 /]vLoof]hgf eg]sf] Ps ul0ftLo JofVof xf] hxfF /]vLo kmngsf] dfg lglZrt ;t{x¿ dfGo 

x'g] u/L clwstd cyjf Go"gtd x'G5 . Pp6f /]vLo of]hgf ;Fu ;DalGwt ;d:ofdf b'O{cf]6f 

s'/fx¿ ;dfj]z x'G5g . 

 -s_ leGg rnx¿ /]vLo kmng -p2]Zo kmng_ 

 -v_ rn /fzLx¿ ;+nUg c;dfgtfx¿sf] k4lt -;t{_ 

 

pbfx/0f  

lbOPsf c;dfgtfx¿nfO{ n]vflrqdf b]vfpg'xf];\ . 

(a) 2x + 3y  6 
 

O

Y

X' X

Y'

(3, 0)

(0, 2)

 

 ;dLs/0f 2x + 3y = 6 df x = 0 / y = 0 /fVbf qmdzM y = 

2 / x = 3 x'G5 . pQm /]vfn] X-cIfnfO{  

(3, 0) / Y-cIfnfO{ (0, 2) df e]6\5 . (0, 0) nfO{ 2x + 3y  

6 df /fVbf 0  6 x'G5 . h'g ul0ftLo ¿kdf kl/eflift 

x'Fb}g . To;}n] pQm c;dfgtf (0, 0) eGbf aflx/ hfG5 . 
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(b) x + y  1  

 ;dLs/0f x + y = 1 df x = 0 / y = 0 /fVbf qmdzM y = 1 

/ x = 1 x'G5 . pQm /]vfn] X-cIfnfO{  

(1, 0) / Y-cIfnfO{ (0, 1) df e]6\5 . (0, 0) nfO{ x + y  1 

df /fVbf 0  1 x'G5 . h'g ul0ftLo ¿kdf kl/eflift x'G5 

. To;}n] pQm c;dfgtf (0, 0) lt/ cfpF5 . 

O

Y

X' X

Y'  

pbfx/0f  

 lbOPsf] n]vflrqdf bfofF kfl/Psf] efun] hgfpg] c;dfgtf n]Vg'xf];\ . 

(a) 

O

Y

X' X

Y'
x = 2

x  2  

(b) 

O

Y

X' X

Y'

x – y  0

x – y = 0

 

pQm /]lvo c;dfgtfsf] ;dLs/0f x = 2 x'G5 

. (x, y) = (0, 0) /fVbf 0 < 2 x'G5 . To;}n] 

cfjZos c;dfgtf x  2 x'G5 . 

pQm /]lvo c;dfgtfsf] ;dLs/0f x – y = 0 

x'G5 . (x, y) = (0, 1) lnFbf – 1 < 0 x'G5 . 

To;}n] cfjZos c;dfgtf x – y  0 x'G5 . 

pbfx/0f  

lgDglnlvt ;t{x¿ k"/f x'g] u/L p2]Zo kmngsf] clwstd / Go"gtd dfg lgsfNg'xf];\ . 

 P = 2x + y nfO{ ;t{x¿ x + y  6, x – y  4, x  6 

 oxfF klxnf] c;dfgtf x + y  6 sf nflu ;dLs/0f x + y = 6 

x 0 6 1 

y 6 0 5 

 /nfO{ n]vflrqdf k|:t't ubf{ x + y = 6 sf] /]vf k|fKt eof] . (0, 0) n] x 

+ y  6 nfO{ k/LIf0f ubf{M 0 + 0  6  

     0  6 -unt_ 
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O

Y

X' X

Y'

x = 2

x  2

A(6, 0)
B(6, 2)C(5, 1)

(2, – 2)

(0, – 4)

(0, 6)

 

 pSt c;dfgtfsf] If]q pb\ud ljGb' (0, 0) ePsf] ljk/Lt If]qdf k5{ . To:t}M x – y  4 sf 

nflu cfjZos ;dLs/0f x – y = 4  

x 4 0 5 
y 0 – 4 1 

 (4, 0), (0, – 4) / (5, 1) nfO{ n]vflrqdf k|:t't ubf{ x – y = 4 /]vf k|fKt eof] . (0, 0) n] x – y  

4 nfO{ k/LIf0f ubf{ 0 – 0  4  

    0  4 -unt_ 

 x – y  4 sf] If]q pb\ud ljGb' ePsf] ljk/Lt If]qdf k5{ . 

 To:t} x = 6 sf] /]vf lvrL ;d"xnfO{ u|fkmdf b]vfpFbf tLgcf]6} c;dfgtfn] 3]/]]sf] If]q ABC 

k|fKt eof] hxfF A(6, 0), B(6, 2) / C(5, 1) 5 .  

p2]Zo kmng 

P = 2x + y 

lzif{ ljGb' 

A(6, 0) 

dfg 

2 × 6 + 0 = 12 

 B (6, 2) 2 × 6 + 2 = 14 

 C (5, 1) 2 × 5 + 1 = 11 

 To;}n] kmng P = 2x + y sf] clwstd dfg B(6, 2) / Go"gtd dfg C(5, 1) df lbOPsf ;t{x¿ 

cg'¿k k|fKt eof] .  
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cEof; 1.4 

tn lbOPsf c;dfgtfx¿nfO{ n]vflrqdf b]vfpg'xf];\ . 

1. x + 2  0  2. y – 4  0 

3. 2x + 3y  6   4. x – y  1 

5. x + 3y  12 / x + 2y  8 -Pp6} n]vflrqdf_ 

6. y – 2x  7, 2x + y  7 / y -Pp6} n]vflrqdf_ 

7. 2x + 5y  10 / 2x – 5y  10 

8. 3x + 2y  24, 3x + y  15, x  4 

 pQ/x¿ M ljifo lzIfs cyjf cGo ;xhstf{ / ;xof]uLnfO{ b]vfpg'xf];\ . 

9. p2]Zokmng 'p' sf] lgDglnlvt cj:yfdf clwstd dfg kQf nufpg'xf];\ M 

 (a) P = 5x + 3y, 2x + y  20, 2x + 3y  24, 

  x  0 / y  0      [Ans: 51, (9, 2)] 

 (b) P = 2x + 3y, x + y  1, x – y  1, y  – 2  [Ans: 2, (1, 0)] 

 (c) P = 5x + 3y, x + y  6, x – y  4, x  0, y  0 [Ans: 28, (5, 1)] 

10. p2]Zokmng 'z' sf] lgDglnlvt cj:yfdf Go"gtd dfg kQf nufpg'xf];\ M 

 (a) Z = 3x + y, 2y  x – 1, x + y  4, x  0, y  0 [Ans: 0, (0, 0)] 

 (b) 5x + 4y  0, 0  y, 0  x    [Ans: 37, (0, 5)] 

11. lbOPsf] n]vflrqdf A, B / C sf lgb]{zfª\sx¿ j|mdzM  

(2, 0), (4, 1) / (0, 5) 5g . ax'e'h OABC leq 5fof k/]sf] efu 

rf/cf]6f c;dfgtfx¿n] hgfPsf] 5 . tL c;dfgtfx¿ kQf 

nufpg'xf];\ . P = 5x – 4y sf] Go"gtd dfg tL c;dfgtfx¿n] 

dfGo x'g] u/L kQf nufpg'xf];\ . 

 [Ans: x – 2y  2, x + y  5, x  0, y  0, – 20, (0, 5)] 

 

O

Y

X' X

Y'
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1.5 ju{ / 3g ;dLs/0fsf] n]vflrq (Graph of Square and Cubic Function) 

 y = ax2 + bx + c (a  0) / y = ax3 + bx2 + (x + d (a  0) sf] l8u|L sltslt  

xf]nf < Pscfk;df 5nkmn ug'{xf];\ . y = 2x2 – 5 / y = 3x3 s'g kmngsf pbfx/0fx¿ x'g < 

 y = x2 + 5x + 6 :j¿ksf kmngnfO{ ju{kmng eGb5g . of] kmngsf] n]vflrq kf/faf]nf 

(Parabola) x'G5 . kf/faf]nf 3'd]sf] ljGb' (Turning point) zLif{ljGb' x'G5 . 

 y = ax2 + bx + c (a  0) nfO{ y = a(x – b)2 + k sf] :j¿kdf n]Vbf 

  y = a



x2 + 

b

a
 x + 

c

a
 

   = a 



x2 + 2 . 

b

2a
 . x + 



b

2a

2

 – 



b

2a

2

 + 
c

a
 

   = a 



x + 

b

2a

2

 – a 



b2

4a2 + 
c

a
 

   = a 



x – 



– b

2a

2

 + 
4ac – b2

4a
 

 hxfF, h = – 
b

2a
 / k = 

4ac – b2

4a
 x'G5 . 

 To;}n] 3'Dg] ljGb' (h, k) = 



– 

b

2a
 ‚ 

4ac – b2

4a
 a > 0 x'bfF kf/faf]nf tnlt/ (downward) kmls{G5 . 

 rn /fzLsf] 3ftfª\s 3 ePsf] kmngnfO{ 3g kmng (Cubic function) elgG5 . h:t}M 

y = 2x3, y = – x3, y = 3x3 + 2x2 + 4x + 1 cflb . o;nfO{ y = a (x + h)3 + k :j¿kdf JoSt 

ubf{ 3'dfpg] ljGb' (– h, k) x'G5 . 

pbfx/0f  

 y = 4x2 + 5 nfO{ n]vflrqdf k|:t't ug'{xf]; . y = – (4x2 + 5) sf] u|fkm klg b]vfpg'xf];\ . 

;dfwfg 

 oxfF, y = 4x2 + 5 sf nflu y = 4, b = 0 / c = 5 5 . (ax2 + bx + c ;Fu t'ngf ubf{_ 

 3'Dg] ljGb' (h, k) 

  = 



– 

b

2a
 ‚ 

4ac – b2

4a
 

  = 



– 0

2 × 4
 ‚ 

4 × 4 × 5 – 0

4 × 4
 

  = (0, 5) 5 . 

 a > 0 ePsfn] n]vflrq (0, 5) eGbf dfly kmls{G5 .  
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x – 1 1 – 2 2 
y 9 9 21 21 

 cGo ljGb'x¿ klg eg{ ;lsG5 . 

  y = – (4x2 + 5) sf] u|fkm (0, 5) af6 tnlt/ kmls{G5 . 

(1, 0)(– 1, 0)

(– 2, 21) (2, 21)

(3, 41)(– 3, 41)

Y

Y'

XX'

 

pbfx/0f  

 tn lbOPsf kmngx¿nfO{ u|fkmdf b]vfpg'xf];\ . 

 (a) x2 + 2x – 3 = 0 (b) y = x3 

;dfwfg 

 (a) oxfF 

  x2 + 2x – 3 = 0 sf nflu a = 1, b = 2 / c = – 3 5 . 
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  3'Dg] ljGb' = 



– 

b

2a
 ‚ 

4ac – b2

4a
 

  [dfgf}F, y = x2 + 2x – 3] 

     = 



– 2

2 × 1
 ‚ 

4 × 1 × (– 3) – (2)2

4 × 1
 

     = (– 1, – 4)  

x 1 – 3 0 
y 0 0 – 3 

  x / y sf km/skm/s dfgx¿ lnFbf pSt ljGb'x¿nfO{ n]vflrqdf b]vfO{ js| lvRbf 

lgDgcg';f/ sf] cfs[lt kfOG5 . 

O

Y

X' X

Y'

(1, 0)

(3, 10)

(2, 5)

x2 + 2x – 3 = 0

(0, – 3)

(– 1, – 4)

(– 2, – 3)

 

 (b) y = x3 sf nflu x / y sf km/s–km/s dfg lnO{ js| lvRbf lgDgcg';f/ sf] js| 

kfOG5 . 

x 0 1 – 1 2 – 2 
y 0 1 1 8 – 8 
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O

Y

X' X

Y'

(1, 1)

(2, 8)

(– 1, – 1)

(– 2, 8)

y = x3

 

pbfx/0f  

 x + y = 2 / y = x2 nfO{ n]vf lrqdf b]vfpg'xf];\ / ;dfwfg ug'{xf];\ . 

 gf]6M ;dfGotof l;wf /vfn] js| /]vfnfO{ b'O{cf]6f ljGb'df sf6\5 . 

  y = ax2 + bx + c = 0 eP y = ax2 / y = – (bx + c) n]Vg ;lsG5 . 

;dfwfg 

 oxfF y = x2 sf] n]vflrq lgDglnlvt ljGb'x¿, lnP/ lvRg ;lsG5, h;sf] 3'Dg] ljGb' (0, 0) 

/ js| (0, 0) af6 dfly lt/ kmls{G5 . 

x 1 – 1 2 – 2 
y 1 1 4 4 

 x + y = 2 sf nflu  

x 2 2 
y 0 0 

 b'j}nfO{ Pp6} n]vflrqdf k|:t't ubf{ 

  x + y = 2 n] y = x2 nfO{ j|mdzM (1, 1) / (– 2, 4) df e]6\5 . 
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Y

Y'

XX'

 

cEof; 1.5 

1. (a) ju{ ;dLs/0f ax2 + bx + c = 0 (a  0) df a > 0 x'bfF / a < 0 x'bfF js|sf] cj:yf af/] 

n]Vg'xf];\ . 

 (b) ax2 + bx + c = 0 (a  0) sf] 3'Dg] ljGb' (turning point) slt x'G5 < 

2. lgDglnlvt ;dLs/0fx¿sf] n]vflrq lvRg'xf];\ . 

 (a) y = x2  (b) y = – x2 

 (c) y = 2x2 + 5  (d) y = x2 + 2 

 (e) y = x2 – 1  (f) y = 3x2 – 1 

3. tn lbOPsf kmngx¿ n]vflrqdf b]vfpg'xf];\ . 

 (a) y = (4x2 + 4x – 3) (b) y = – (4x + 4x – 3) 

 (c) x2 + 2x + 1 = 0 (d) x2 – 5x + 6 = 0 

4. tn lbOPsf kmngx¿ n]vflrqdf b]vfpg'xf];\ . 

 (a) y = 2x3  (b) y = – x3 

 (c) y = 4x3 – 15 
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5. cfÇgf] jl/kl/ kfOg] j:t'x¿df y = ax2 (a  0) / y = ax3 (a  0) sf js|x¿ sxfF sxfF b]Vg' 

ePsf] 5 < kQf nufpg'xf];\ .  

 pQ/x¿ M lzIfsnfO{ b]vfpg'xf];\ . 

xn ug'{xf];\ -n]vflrq ljlwaf6_ 

6. y = x2 + 2 / 4x – y = 1 [Ans: (1, 3), (3, 11)] 

7. x2 + x – 2 = 0  

cyjf, y = x2 / y = – x + 2 [Ans: (1, 1) / (– 2, 4)] 
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PsfO  

2 
  lg/Gt/tf (Continuity) 

2.0 k'g/fjnf]sg (Review) 

 ;LdfGt dfg eg]sf] s] xf] < 

 
lim

x  2
 2x = 4 n] s] nfO{ hgfpF5 < 

 f(1) /  
lim

x  1
 f(x) lar s] leGgtf 5 < 

 ;LdfGt dfgsf] b}lgs hLjgdf sxfF / s;/L k|of]u ePsf] kfOG5 < 

 x ;ª\Vof /]vfdf bfofF cyjf jfofF lt/af6 laGb' 'a' sf] glhs k'Ubf f(x) s'g} lglZrt 

jf:tljs ;ª\Vofsf] glhs k'Ub5 . o;nfO{ m åf/f hgfO{G5 / 
lim

x  1
 f(x) = m n]lvG5 . 

2.1 ;ª\Vofx¿sf] j|mdsf] ;d"xdf lg/Gt/tf  (Continuity in the order of set of numbers) 

...,  ...

1 2 3 4 5 6 7 8 9
-s_

 

...,  ...

1 2 3 4 5 6 7
-v_

 

– 4 – 3 – 2 – 1 0 + 1 + 2
-u_

+ 3 + 4 + 5 + 6 + 7  

-u_ – •
– 5 – 4 – 3 – 2 – 1 0 1 2 3 4 5

+ •

 

 dfly lbOPsf lrqx¿df -s_, -v_, -u_ / -3_ n] j|mdzM k|fs[lts ;ª\Vofx¿, 

k"0f{;ª\Vofx¿, k"0ff{ª\sx¿ / jf:tljs ;ª\Vofx¿sf] ;flª\Vos k|:t'ltnfO{ hgfpF5 . lrq 

s, v / u sf] eGbf -3_ sf] k|:t'lt km/s 5 . To;}n] -3_ df k|To]s b'O{ ;ª\Vofx¿sf] 

lardf csf]{ ToxL k|s[ltsf] ;ª\Vof kl/eflift x'G5 eg] s, v / u df kl/eflift x'b}g . 

To;}n] jf:tljs ;ª\Vofx¿sf] j|mddf lg/Gt/tf kfOG5 . 

 b}lgs hLjgdf xfdL ljleGg k|sf/sf ;+/rgf / ;lhjx¿sf] ultdf lg/Gt/tf b]Vg ;lsG5 . 
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cEof; 2.1 

1. ;ª\Vof /]vfsf] kl/efiff pbfx/0f;lxt lbg'xf];\ . 

2. tn lbOPsf] ;ª\Vofx¿nfO{ lrqåf/f b]vfpg'xf];\ . -;ª\Vof /]vfdf_ 

 -s_ 1 b]lv 20 ;Ddsf k|fs[lts ;ª\Vofx¿ 

 -v_ – 4 b]lv 6 ;Ddsf k"0ff{ª\sx¿ 

 -u_ – 10 b]lv 10 ;Ddsf jf:tljs ;ª\Vofx¿ 

3. 
2 4 6 8 10 12

-s_

 

 – 4 – 3 – 2 – 1 0 + 1 + 2
-v_

+ 3 + 4 + 5 

 

-u_

– 5 – 4 – 3 – 2 – 1 0 1 2 3 4 6– 6 5  

 dfly lbOPsf lrqx¿n] hgfpg] ;ª\Vofx¿sf] pk;d"x n]Vg'xf];\ . tL ;ª\Vofx¿n] s]nfO{ 

hgfpF5g < s'gs'g df lg/Gt/tf kfOG5 < kQf nufpg'xf];\ . 

 

2.2 n]vflrqdf kmngsf] ljl5Ggtfsf] vf]hL (Investigation of discontinuity in graph) 

-s_ x

– 3 3  

-v_ x

– 3 3  

-u_ x

– 3 3  

-3_ x

– 3 3  

-ª_ x

+ 3 +  

-r_ x

+ 3–   

-5_ x

+ 3 +  

-h_ x

+ 3–   
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dfly lbOPsf n]vflrqdf c;dfgtfx¿nfO{ lgDgcg';f/ b]vfpg ;lsG5 . 

 -s_ – 3  x  3 -v_ – 3  x < 3 

 -u_ – 3 < x  3 -3_ – 3 < x < 3 

 -ª_ x  3 -r_ x  3 

 -5_ x > 3 -h_ x < 3 

 -s_ df – 3 b]lv + 3 ;Ddsf jf:tljs ;ª\Vofx¿ lg/Gt/ ¿kdf ;dfj]z 5g eg] cGodf 

b'O{cf]6f ;ª\Vofx¿ lar lg/Gt/tf kfO{Fb}g . 

-s_ Y

X

f(x)

10O 0  

-v_ Y

X' X

Y'

+ 5

g(x)
– 5

O

 

-u_ 

O

Y

X' X

Y'

3 5– 4

 

-3_ 

O

Y

X' X

Y'

2

4

 

dfly lbOPsf kmngx¿ sf n]vflrqx¿df 

-s_ f(x) sf] js| 0 b]lv 10 ;Dd cljl5Gg (continuous) 5 .  

-v_ g(x) sf] js| – 5 b]lv + 5 ;Dd cljl5Gg (continuous) 5 . 

-u_ h(x) sf] js| – 4 b]lv 5 ;Dd kl/eflift 5 . t/ pSt js| x = 3 df ljl5Gg (discontinuous)  

5 . 

-3_ k(x) sf] js| –  b]lv +  ;Dd (– , ) sf nflu kl/eflift 5 . t/ pSt kmngsf] 

n]vflrq ljGb' x = 2 df ljl5Gg (discontinuous) 5 . 

 olb s'g} js| s'g} lglZrt ljGb'x¿df uP/ 5'6]sf] (break) 5 eg] pSt js| lbOPsf] lglZrt 

ljGb'df ljl5Gg (discontinuous) ePsf] dflgG5 . o:tf] cj:yfdf jj|mdf gap, hole b]lvg] ul/ 

js| 6'6]sf] b]lvG5 . 
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cEof; 2.2 

(1) tn lbOPsf c;dfgtfx¿nfO{ ;ª\Vof /]vfdf cyjf n]vflrqdf b]vfpg'xf];\ . 

 -s_ – 5  x  5 -v_ – 6  x  6 

 -u_ – 3  x < 4 -3_ – 4 < x  5 

 -ª_ – 4 < x < 6 -r_ x  2 

 -5_ x < 3 -h_ x  3 

(2) tn lbOPsf n]vflrqx¿sf c;dfgtf n]Vg'xf];\ . 

 4 8–  +  4 10–  +   

 2 6–  +  – 3 6–  +   

(3) tn lbOPsf js|x¿ s'g ljGb' b]lv s'g ljGb' ;Dd kl/eflift 5g / logLx¿nfO{ n]vflrqdf 

b]vfpg lbOPsf] ljGb'df cljl5Gg (continuity) / ljl5Gg (discontinuity) s] 5 < n]Vg'xf];\ . 

-s_ Y

Y'

X' X
O– 6 6

x = – 2 df

x = 4 df
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-v_ Y

Y'

X' X
O– 6

3

x = 3 df

x = 0 df

10

 

-u_ Y

Y'

X' X
O– 8

x = 0 df

x = 2 df

8
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-3_ Y

Y'

X' X
O

– 3

x = – 3 df

x = 4 df

4 8– 5

 

 clgjfo{ ul0ft sIff !) af6 cyjf cGo s'g} k':tsaf6 ;Gbe{ hgfpg] s'g} @ cf]6f lg/Gt/ 

>]0fL;Fu ;DalGwt tYofª\sx¿ lng'xf];\ . tL tYofª\sx¿sf] ;l~rt jf/Daf/tf js| 

lvRg'xf]; / cljl5Ggtf / ljl5Ggtfsf] JofVof ug'{xf];\ . 

2.3 lg/Gt/tfsf] ;fª\s]lts k|:t'lt (Notational Representation of Continuity) 

 f(x) = 2x + 4 sf nflu x = 2 df 

 f(2) = 2 × 2 + 4 = 4 + 4 = 8 x'G5 . 

 f(x) = 2x + 4 sf nflu x = 1.99 df  

 f(1.99) = 2 × 1.99 + 4 = 7.98 = 8 -nueu_ / x= 2.01 df f(2.01) = 8.02 = 8  

-nueu_ x'G5 . f(1.99) nfO{ 
lim

x  2– f(x) =    
lim

x  2+ f(x) ePsfn] 5f]6s/Ldf 
lim

x  2
 f(x) 

n]lvG5 . 

 
lim

x  2
 f(x) = 

lim

x  2
 2x + 4 = 8 ePsfn] o;nfO{ k9\bf x hlt hlt 2 sf] glhs k'U5, 2x + 4 

klg 8 sf] glhs k'U5 . cyjf x / 2 sf] km/s w]/} sd x'G5 / pSt km/s sf] wgfTds dfg 2x 

+ 4 / 8 sf] w]/} ;fgf] wgfTds dfg;Fu ;DalGwt x'G5, Pp6fnfO{ csf]{sf] kbdf JoSt ug{ 

;lsG5 . 

-s_ ha x afofFaf6 laGb' a sf] glhs k'U5, o;nfO{ x  a cyjf x  a – 0 n]Vg ;lsG5 . 

o:tf] cj:yfdf kmng f(x) sf nflu jfofFaf6 laGb' a df ;LdfGt dfgnfO{ 
lim

x  a– f(x) cyjf 

lim

x  a – 0
 f(x) åf/f hgfOG5 . 
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-v_ ha x bfofFaf6 laGb' a sf] glhs k'U5, To;nfO{ 
lim

x  a+ cyjf x  a + 0 n]Vg] ul/G5 . o:tf] 

cj:yfdf kmng f(x) sf nflu 
lim

x  a+ f(x) nfO{ laGb' a df bfofFaf6 f(x) sf] ;LdfGt dfg 

elgG5 . 

-u_ 
lim

x  a+ f(x) = 
lim

x  a– f(x) ePdf ;LdfGtdfg kl/eflift ePsf] dflgG5 . 

-3_ olb s'g} ljGb'df kl/eflift, kmngsf] dfg / ;LdfGt dfg Pscfk;df a/fa/ x'G5g eg] pSt 

laGb'df kmng lg/Gt/ (continuous) 5 elg n]Vg ;lsG5 . cyjf, olb kmng f(x) sf] laGb' x 

= a df kl/eflift kmngsf] dfg f(a) / ;LdfGt dfg 
lim

x  a
 f(x) Ps–cfk;df a/fa/ eP laGb' 

a df kmng f(x) lg/Gt/ 5 egL n]Vg ;lsG5 . 

cEof; 2.3 

(1) -s_ 
lim

x  a– f(x) sf] cy{ n]Vg'xf];\ . 

 -v_ 
lim

x  a+ f(x) sf] cy{ n]Vg'xf];\ . 

 -u_ 
lim

x  a
 f(x) nfO{ jfSodf n]Vg'xf];\ . 

 -3_ kmng f(x) sf] ljGb' x = a df lg/Gt/÷cljl5Gg x'g] cj:yf n]Vg'xf];\ . 

(2) -s_ f(x) = x + 1 eP x = 2.99, x = 2 / x = 3.01 df kmng sf] dfg kQf nufO{ f(x) sf] x = 2 

df cljl5Ggtf cyjf ljl5Ggtf x'g] cj:yf lgwf{/0f ug'{xf];\ . 

 -v_ f(x) = 3x – 1 sf nflu 
lim

 x  2– f(x), 
lim

x  2+ f(x) / f(2) kQf nufO{ pSt ljGb'df f(x) 

ljl5Gg x'g]÷gx'g] cj:yfsf af/]df 5nkmn ug'{xf];\ . 

 -u_ 
lim

x  2
 (2x + 4) nfO{ kl/eflift ug'{xf];\ . hxfF x = 1.99, 1.999, 2.001, 2.001 dfgx¿ sf] 

k|of]u ug'{xf];\ . 

(3) f(x) = x2 cyjf y = x2 sf] js| lvRg'xf];\ . pSt js| x = 2 / x = 4 df ljl5Gg 5 cyjf 5}g < 

JofVof ug'{xf];\ . 

(4) xfd|f] b}lgs hLjgdf lg/Gt/tf (continuity) eGg] zAb sxfF–sxfF k|of]u ePsf] 5 < 

;fyLx¿sf] lardf 5nkmn u/L k|ltj]bg tof/ ug'{xf];\ . 
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PsfO  

3   d]l6«S; (Matrix) 

3.0 k'g/fjnf]sg (Review) 

 olb A = 






2 3

4 5
 / B = 







– 1 3

2 0
 eP A + B, A – B, AB / BA sf] dfg slt  

x'G5 < kQf nufpg'xf];\ . 

 (A)m × n / (B)m × n b'O{ Pp6} j|mdsf d]l6«S;x¿ eP AB kl/eflift x'G5, lsgls cu|0fL d]l6«S; 

(Pre-matrix) / kl5Nnf] d]l6«S; (Post matrix) df cu|0fL d]l6«S;df ePsf kª\lStx¿sf] 

;ª\Vof / kl5Nnf] d]l6«S; (Post matrix) df ePsf nx/sf] ;ª\Vof a/fa/ x'g' kb{5 . 

3.1 d]l6«S;sf] l86/ldgfG6 (Determinant of a Matrix) 

 dfgf}F a1x + b1 = 0 / a2x + b2 = 0 b'O{ /]vLo ;dLs/0fx¿ x'g\ x = – 
b1

a1
 / x = – 

b2

a2
 n] Pp6} rn 

/fzLsf] dfgnfO{ hgfpF5g\, To;}n], – 
b1

a1
 = – 

b2

a2
 x'G5 . 

 cyjf, b1a2 – a1b2 = 0 x'G5 . pSt ;dLs/0fnfO{ xn ubf{ cfpg] cj:yf a1b2 – a2b1 n] Pp6f 

jf:tljs ;ª\VofnfO{ hgfpF5 . To;}n] 






a1 b1

a2 b2

 d'Vo ljs0f{ (main diagonals) sf 

;b:ox¿sf] u'0fgkmn a1b2 af6 låtLos -;xfos_ ljs0f{ (Secondary diagonal) sf 

;b:ox¿sf] u'0fgkmn a2b1 nfO{ 36fpFbf k|fKt x'g] ;ª\Vof g} 






a1 b1

a2 b2

 sf] l86/ldgfG6 xf] . 

olb 






a1 b1

a2 b2

 sf] l86/ldgfG6/ 






a1 b1

a2 b2

 = a1b2 – a2b1 n] z"Go dfg lbG5 eg] o;nfO{ 

Psn d]l6«S; (Singular matrix) elgG5 eg] cGoyf cdfGo Psn d]l6«S; x'G5 .  h:t}M A = 







2 3

4 6
 eP A sf] l86/ldgfG6, |A| = 2 × 6 – 3 × 4 = 0 x'G5 . To;}n] of] Pp6f Psn d]l6«S; 

xf] . To:t} B = 






2 1

1 2
 eP B sf] l86/ldgfG6, |B| = 2 × 2 – 1 × 1 = 3 x'G5 . |B|  0 ePsfn] 

d]l6«S; B Pp6f :jfldTjxLg Psn d]l6«S; xf] . 

 gf]6M ‘||’ cyjf ||   || n] l86/ldgfG6sf] ;ª\s]tnfO{ hgfpF5g\ .  

 Pp6f dfq ;b:o ePsf] d]l6«S; (Singular Matrix) sf] l86/ldgfG6 lbOPs} ;b:o x'G5 . 

  A = [– 4] ePdf |A| = – 4 / B = [4] ePdf |B| = 4 x'G5 . 
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pbfx/0f  

 olb A = 






2 3

–1 4
 eP |A| kQf nufpg'xf];\ . 

;dfwfg 

 A = 






2 3

–1 4
 df |A| = 







2 3

–1 4
 x'G5 . 

 






2 3

–1 4
 = 2 × 4 – 3 × (– 1) = 8 + 3 = 11 

pbfx/0f  

 'a' sf] dfg kQf nufpg'xf];\ . 






4 3

8 a
 Pp6f Psn d]l6«S; 5 .  

;dfwfg 

 dfgf}F A = 






4 3

8 a
  

   |A| = 






4 3

8 a
 = 4a – 24 

 A Pp6f Psn d]l6«S; ePsfn] Psn d]l6«S;sf] kl/efiff cg';f/ |A| = 0 x'G5 . 

 To;}n], 4a – 24 = 0 

 cyjf, 4a = 24 

 cyjf, a = 
24

4
 = 6 

pbfx/0f  

 olb A = 






2 1

3 2
 eP A2 + 5A + 7I sf] l86/ldgfG6 kQf nufpg'xf];\, hxfF I n] 2 × 2 j|mdsf] 

PsfO d]l6«S;nfO{ hgfpF5 . 

;dfwfg 

 oxfF, A = 






2 1

3 2
, I = 







1 0

0 1
 

  A2 = A × A = 






2 1

3 2
 × 






2 1

3 2
 = 






2 × 2 + 1 × 3 2 × 1 + 1 × 2

3 × 2 + 2 × 3 3 × 1 + 2 × 2
 

   = 






4 + 3 2 + 2

6 + 6 3 + 4
 = 






7 4

12 7
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  5A = 5






2 1

3 2
 = 






10 5

15 10
 

  7I = 7






1 0

0 1
 = 






7 0

0 7
 

  A2 + 5A – 7I = 






7 4

12 7
 + 






10 5

15 10
 – 






7 0

0 7
 

   = 






7 + 10 4 + 5

12 + 15 7 + 10
 – 






7 0

0 7
 

   = 






17 9

27 17
 – 






7 0

0 7
 

   = 






17 – 7 9 – 0

27 – 0 17 – 7
 = 






10 9

27 10
 

 

cEof; 3.1 

1. dfg kQf nufpg'xf];\ . 

 -s_ olb A = 






2 0

0 2
 eP |A| [Ans: 4] 

 -v_ olb I = 






1 0

0 1
 eP | I | [Ans: 1] 

 -u_ olb B = 






– 2 3

4 5
 eP |B| [Ans: – 22] 

 -3_ olb M = 






3 – 5

1 2
 eP |M| [Ans: 11] 

2. k sf] dfg kQf nufpg'xf];\ . 

 -s_ 






2 4

k 6
 = 0 -v_ 







k 6

2 3
 = 0 -u_ 







k – 1 3

5 2
 = 0 

 -3_ 






2k 4

–3 8
 = 0 -ª_ 







– 6 k + 1

4 2
 = 0 -r_ 







3 + k 5

4 8
 = 0 

Answers 

2. -s_ 6 -v_ 4 -u_ 8.5 -3_ – 0.75 -ª_ – 0.5 
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3. tn lbOPsf d]l6«S;x¿sf] l86/ldgfG6 kQf nufpg'xf];\ . 

 -s_ A2 + 2A – 2I, hxf“  A = 






1 0

0 2
 / I = 







1 0

0 1
 [Ans: 







1 0

0 6
] 

 -v_ A2 – 3A – 4I, hxf“  A = 






1 3

2 4
 / I = 







1 0

0 1
 [Ans: 







0 6

4 6
] 

 -u_ A2 + 5B + 6I, hxf“  B = 






1 – 1

2 0
 / I = 







1 0

0 1
 [Ans: 







10 – 6

12 4
] 

 -3_ 2I + 7C – C2, hxf“ C = 






1 – 1

0 2
 / I 2 × 2 j|mdsf] PsfO{ d]l6«S; xf] . 

[Ans: 






8 – 10

16 20
] 

 -ª_ 4I – 4D + D2, hxf“ D = 






2 0

0 2
 / I2 × 2 PsfTds d]l6«S; xf] . 

[Ans: 






0 0

0 0
] 

3.2 ljk/Lt d]l6«S; (Inverse Matrix) 

 d]l6«S; A = 






2 1

3 4
 / d]l6«S; B = 









4

5
 – 

1

5

– 
3

5
 
2

5

 5g\ . AB / BA sf] u'0fg af6 k|fKt d]l6«S; 

slt xf]nf < 

 AB = 






2 1

3 4
 









4

5
 – 

1

5

– 
3

5
 
2

5

 

  = 







2 × 

4

5
 + 1 × 



– 

3

5
     2 × 



– 

1

5
 + 1 × 

2

5

3 × 
4

5
 + 4 × 



– 

3

5
     3 × 



– 

1

5
 + 4 × 

2

5

 

  = 









8

5
 – 

3

5
   – 

2

5
 + 

2

5

12

5
 – 

12

5
   – 

3

5
 + 

8

5
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  = 









8 – 3

5
 
– 2 + 2

5

12 – 12

5

– 3 + 8

5

  

  = 









5

5
 
0

5

0

5
 
5

5

 

  = 






1 0

0 1
 

 BA = 









4

5
 – 

1

5

– 
3

5
 
2

5

 






2 1

3 4
 

  = 









4

5
 × 2 + 



–

1

5
 × 3    

4

5
 × 1 + 



– 

1

5
 × 4





– 

3

5
 × 2 + 

2

5
 × 3    – 

3

5
 × 1 + 

2

5
 × 4

 

  = 









8

5
 – 

3

5
  

4

5
 – 

4

5

– 
6

5
 + 

6

5
  – 

3

5
 + 

8

5

 

  = 






1 0

0 1
 

 Since, AB = BA = I2 

 B sf] ljk/lt kmng A xf], cyjf A sf] ljk/Lt B kmng xf 

  (A is inverse of B or B is inverse of A) 

 olb A = 






a b

c d
 eP, A – 1 = 

1

ad – bc
 






d – b

– c a
 = 

1

|A|
  






d – b

– c a
 x'G5 . 

pbfx/0f  

 lbOPsf d]l6«S;x¿ u'0fg ug'{xf]; / ltlgx¿ Pscfk;df ljk/Lt d]l6«S; x'g, xf]Ogg\ < olsg 

ug'{xf];\ . 

 -s_ A = 






2 1

5 3
 / B = 







– 3 – 1

– 5 2
 

 -v_ P = 






3 3

5 0
 / Q = 







– 3 4

2 – 5
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;dfwfg 

 -s_ oxf“,  

  A = 






2 1

5 3
  B = 







– 3 – 1

– 5 2
 

  AB = 






2 1

5 3
 






– 3 – 1

– 5 2
 

   = 






2 × 3 + 1 × (– 5)   2 × (– 1) + 1 × 2

5 × 3 + 3 × (– 5)   5 × (– 1) + 3 × 2
 

   = 






6 – 5   – 2 + 2

15 – 15   – 5 + 6
 

   = 






1 0

0 1
 

  BA = 






– 3 – 1

– 5 2
 






2 1

5 3
 

   = 






3 × 2 + (– 1) × 5   3 × 1 + (– 1) × 3

(– 5) × 2 + 2 × 5   (– 5) × 1 + 2 × 3
 

   = 






6 – 5   3 – 3

– 10 + 10   – 5 + 6
 

   = 






1 0

0 1
 

  oxf“ AB = BA = I 

  To;}n] A / B Pscfk;df ljk/Lt d]l6«S;x¿ x'g\ . 

 -v_ oxf“, 

  P = 






3 3

5 0
 / Q = 







– 3 4

2 – 5
 

  PQ = 






3 3

5 0
 × 






– 3 4

2 – 5
 

   = 






3 × (– 3) + 3 × 2   3 × 4 + 3 × (– 5)

5 × (– 3) + 0 × 2   5 × 4 + 0 × (– 5)
 

   = 






– 9 + 6   12 – 15

– 15 + 0   20 + 0
 

   = 






– 13 – 3

– 15 20
  






1 0

0 1
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  PQ = I gePsfn] P / Q Pscfk;df ljk/Lt d]l6«S; xf]Ogg\ . 

pbfx/0f  

 -s_ tn lbOPsf d]l6«S;x¿sf] ljk/Lt d]l6«S; kQf nufpg'xf];\ . M = 






2 7

5 9
 

 -v_ olb d]l6«S; 






x  2x – 9

– y  3
 sf] ljk/Lt d]l6«S; 







3 5

y x
 eP x / y sf] dfgx¿ kQf 

nufpg'xf];\ . 

;dfwfg 

 -s_ oxf“,  M = 






2 7

5 9
 dfgf}F o;sf] ljk/Lt d]l6«S; N = 







a b

c d
 5 . 

  xfdLnfO{ yfxf 5, 

    MN = I 

  cyjf, 






2 7

5 9
 






a b

c d
 = 






1 0

0 1
 

  cyjf, 






2a + 7c   2b + 7d

5a + 9c   5b + 9d
 = 






1 0

0 1
 

  j|mdfut ;b:ox¿sf] ;DaGwnfO{ xn ubf{ 

   2a + 7c = 1 ...............  (i) 

   5a + 9c = 0 ................ (ii) 

   2b + 7d = 0 ............ (iii) 

   5b + 9d = 1............. (iv) 

  ;dLs/0f (i) nfO{ 5 n] / ;dLs/0f (ii) nfO{ 2 n] u'0fg u/L gof“ ;dLs/0f (i) af6 

;dLs/0f (ii) 36fp“bf M 

   10 a + 35 c = 5 

   10 a + 18 c = 0 

   (–)  (–)    (–) 

    17 c = 5 

     c = 
5

17
 

  ;dLs/0f (i) df c sf] dfg /fVbf, 

   2a + 7 × 
5

17
 = 1 
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  cyjf, 2a + 
35

17
 = 1 

  cyjf, 2a = 1 – 
35

17
 

  cyjf, 2a = 
17 – 35

17
 

  cyjf, a = – 
18

2 × 17
 = – 

9

17
  

  ;dLs/0f (iii) nfO{ 5 n] / ;dLs/0f (ii) nfO{ 2 n] u'0fg u/L gof“ ;dLs/0f (iii) af6 

;dLs/0f (iv) 36fp“bf M 

   10 b + 35 d = 0 

   10 b + 18 d = 2 

   (–)  (–)     (–) 

    17 d = – 2 

     d = – 
2

17
 

  ;dLs/0f (iii) df d sf] dfg /fVbf, 

   2b + 7 × 



– 

2

17
 = 0 

  cyjf, 2b – 
14

17
 = 0 

  cyjf, 2b = 
14

17
 

  cyjf, 2a = 
14

2 × 17
 

  cyjf, b = 
7

17
 

  To;}n], N = 






a b

c d
 = 







– 

9

17
 
7

17

5

17
 – 

2

17

 = 
1

17
 






– 9 7

5 2
 

 j}slNks ljlw M 

  |M|  = 






2 7

5 9
 

   = 2 × 9 – 7 × 5 

   = 18 – 35  

   = – 17 
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  M – 1 = 
1

|M|
 






– 9 7

5 2
 

 -v_ 






x  2x – 9

– y  3
 / 






3 5

y x
 Pscfk;df ljk/Lt d]l6«S; ePsfn] 







x  2x – 9

– y  3
 







3 5

y x
 = 






1 0

0 1
 x'G5 . 

  cyjf, 






x × 3 + (2x – 9) × y   x × 5 + (2x – 9) × x

(– y) × 3 + 3 × y   (– y) × 5 + 3 × x
 = 






1 0

0 1
 

  cyjf, 






3x + 2xy – 9y   5x + 2x2 – 9x

– 3y + 3y   – 5y + 3x
 = 






1 0

0 1
 

  cyjf, 






2xy + 3x – 9y   2x2 – 4x

0   3x – 5y
 = 






1 0

0 1
 

  cyjf, 2x2 – 4x = 0 

  cyjf, 2x (x – 2) = 0 

   x = 0, 2 

   When, x = 0, 

   3x – 5y = 1 

   3 × 0 – 5y =1 

  or, – 5y = 1 

  or, y = – 
1

5
 

  When, x = 2, 

   3x – 5y = 0 

   3 × 2 – 5y = 0 

  or, 6 = 5y 

  or, y = 
6

5
 

   x = 0, y = – 
1

5
 

  or, x = 2, y = 
6

5
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cEof; 3.2 

1. ljk/Lt d]l6«S;sf] kl/efiff n]Vg'xf];\ . 

2. tn lbOPsf d]l6«S;x¿ Pscfk;df ljk/Lt x'g xf]Ogg, u'0fg u/L olsg ug'{xf];\ . 

 -s_ A = 






3 2

7 5
 / B = 







5 – 2

– 7 3
  

 -v_ P = 






5 – 2

– 8 3
 / Q = 







– 3 – 2

–8 – 5
 

 -u_ M = 






2 1

3 2
 / N = 







7 0

2 6
  

 -3_ X = 






– 3 2

2 – 1
 / Y = 







1 2

3 2
 

 pQ/ M 2. -s_ x'g -v_ x'g -u_ xf]Og -3_ x'g  

3. tn lbOPsf d]l6«S;x¿sf] ljk/Lt d]l6«S; kQf nufpg'xf];\ . 

 -s_ 






3 5

2 3
  -v_ 









7

2
  

3

2

2   1

 -u_ 






1 – 2

3 7
 

4. -s_ olb 






2x 7

5 9
 sf] ljk/Lt d]l6«S; 







9 y

– 5 4
 eP x / y sf] dfg kQf nufpg'xf];\ . 

 -v_ olb 






2 3

3 5
 / 







9 y

– 5 4
 Pscfk;df ljk/Lt d]l6«S;eP x / y sf] dfg kQf 

nufpg'xf];\ . 

 -u_ olb 






4   x – 1

3 x
 / 






x   1 – x

– 3 4
 Pscfk;df ljk/Lt d]l6«S;eP x / y sf] dfg 

kQf nufpg'xf];\ . 

pQ/x¿ M 3. -s_ 






– 3 5

2 – 3
  -v_ 







2 – 3

– 4 7
  -u_ 









7

13
  

2

13

– 
3

13
 
1

13

 

  4. -s_ (2, – 7) = (x, y) -v_ 5  -u_ – 2 
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3.3 b'O{ rno'St o'ukt /]vLo ;dLs/0fsf] d]l6«S; ljlwaf6 xn (Solving 

simultaneous equation of two variables by matrix method) 

 dfgf}“ a1x + b1y = c1 / a2x + b2y = c2 b'O o'ukt/]vLo ;dLs/0fx¿ x'g\ . oL ;dLs/0fx¿nfO{ 

d]l6«S;sf] ¿kdf n]Vbf  






a1 b1

a2 b2

 






x

y
 = 






c1

c2

 x'G5 . 

 






a1 b1

a2 b2

 = A, 






x

y
 = X / 







c1

c2

 = B dfGbf dflysf] ;dLs/0fx¿nfO{ AX = B sf] 

:j¿kdf JoSt ug{ ;lsG5 . AX = B df |A| = 






a1 b1

a2 b2

= a1 b2 – b1 a2  0 ePdf A– 1 kQf 

nufpg ;lsG5 . |A|  0 ePdf lbOPsf ;dLs/0fx¿sf] Psn ;dfwfg (unique solution) 

x'G5 . AX = B nfO{ b'j} kIfdf A– 1 u'0fg ubf{  

  A– 1 AX = A– 1B 

 cyjf, IX = A– 1B 

 cyjf, X = A– 1 B x'G5 . 

pbfx/0f  

 olb 4x + 3y = 5 / y – 3x = – 7 eP x / y sf] dfg kQf nufpg'xf];\ . 

;dfwfg 

 lbOPsf ;dLs/0fnfO{ d]l6«S;sf] :j¿kdf n]Vbf, 

  






4 3

– 3 1
 







x

y
  =  







5

– 7
 

   A   X =  B dfgf}“ 

      X = A– 1 B .............. (i) 

  

 oxf“, 

  A  = 






4 3

– 3 1
 

  A– 1 = 
1

|A|
 






1 – 3

 3 4
 

   = 
1

4 + 9
 






1 – 3

 3 4
 

   = 
1

13
 






1 – 3

 3 4
 



P]lR5s ul0ft, sIff 10  79 

 ;dLs/0f (i) af6, 

  X  = 
1

13
 






1 – 3

 3 4
 






5

– 7
 

 cyjf, X  = 
1

13
 






1 × 5 + (– 3)× (– 7)

3 × 5 + 4 × (– 7)
 

   = 
1

13
 






5 + 21

15 – 28
 

   = 
1

13
 






26

– 13
 

   = 









1

13
 × 26

1

13
 × (– 13)

 

   = 






2

– 1
 

   x = 2, y = – 1 

pbfx/0f  

 xn ug'{xf];\ M 

  
5

y
 = 

1

x
 – 1, 

5

y
 = 

2

x
 – 4 

;dfwfg 

 dfgf}“  
1

x
 = a  / 

1

y
 = b 5 . 

  5b = a – 1, 5b = 2a – 4 

 cyjf, a – 5b = 1, 2a – 5b = 4  

 lbOPsf ;dLs/0fnfO{ d]l6«S;sf] :j¿kdf n]Vbf, 

  






1 – 5

2 – 5
 







a

b
  =  







1

4
 

   A  X  = B   dfgf}“ 

      X = A– 1 B .............. (i) 

  A– 1 = 
1

|A|
 






d – b

– c a
 olb A = 







a b

c d
 ePdf 
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 To;}n], A– 1  = 
1

1 × (– 5) – 2 × (– 5)
 






– 5 5

– 2 1
 

   = 
1

– 5 + 10
 






– 5 5

– 2 1
 = 

1

5
 






– 5 5

– 2 1
 

 ;dLs/0f (i) af6 : 

  X = 
1

5
 






– 5 5

– 2 1
 






1

4
 

   = 
1

5
 






– 5 × 1 + 5 × 4

– 2 × 1 + 1 × 4
 

   = 
1

5
 






– 5 + 20

– 2 + 4
 

   = 
1

5
 






15

12
 

   = 









1

5
 × 15

1

5
 × 2

  = 









3

2

5

 

   






a

b
  = 









3

2

5

 

  a = 3  cyjf, 
1

x
 = 3, x = 

1

3
 

  b = 
2

5
  cyjf, 

1

y
  = 

2

5
, y = 

5

2
 

   






x

y
 = 









1

3

5

2

 

cEof; 3.3 

1. tn lbOPsf d]l6«S;x¿sf] ljk/Ltd]l6«S; kQf nufpg'xf];\ . 

 -s_ x  + y = 5  -v_ x – 3y = 0   

  x – y = – 1   4x + y = 26 

 -u_ x + y = 6, 2x – y = 3 
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 -3_ 2y = 3 – 3x, y = 4x + 7 

 -ª_ 3x+ 2y = 1,  7x + 5y = 4 

2. d]l6«S; ljlwaf6 xn ug'{xf];\ M 

 -s_ 
1

x
 + 

1

2y
 = 8,  

1

2x
 – 

1

y
  = – 1 -v_ 

4

x
 + 

3

y
  = 1,  

3

x
 – 

2

y
 = 

1

24
  

 -u_ 
5

2
 x – y = 5,  

4

3
 – y = – 2 -3_ x + 

2y

3
 = 

3

5
 ,  

2x

3
 + 

5y

9
 = 

11

9
 

 -ª_ 
x + 2y

8
 = 1 = y – x   -r_ x + 

2

3
y = 1,  

2x

3
  + 

5y

9
 = 1 

pQ/x¿ M  

1. -s_ (x, y) = (2, 3) -v_ (x, y) = ( 6, 2) -u_ (x, y) = (3, 3)  

 -3_ (x, y) = (– 1, 3) -ª_ (x, y) = (– 3, 5) 

2. -s_ (x, y) = 



1

6
‚ 

1

4
 -v_ (x, y) = (8, 5) -u_ (x, y) = (5, 10) 

 -3_ (x, y) = (1, 1) -ª_ (x, y) = (2, 3) -r_  (x, y) = (– 1, 3) 

 

3.4 b'O{ rno'St o'ukt /]vLo ;dLs/0fsf] xn s|fd/sf] lgodaf6 (Solving 

simultaneous equation in two variables by Cramer's rule) 

 dfgf}“ a1x + b1y = c1 / a2x + b2y = c2  

 x / y df b'O{ rno'St /]vLo ;dLs/0fx¿ x'g\ . 

  a1x + b1y = c1 ............(i) 

  a2x + b2y = c2 ............(ii) 

 ;dLs/0f (i) nfO{ a2 / ;dLs/0f (ii) nfO{ a1 n] u'0fg ul/ cfPsf] ;dLs/0f (i) af6 ;dLs/0f 

(ii) nfO{ 36fp“bf M 

  a1a2x + a2b1y  = a2c1 

  a1a2x + a1b2y = a1c2 

  (–)   (–)   (–) 

  a2b1y – a1b2  = a2c1 – a1c2 

 cyjf, (a2b1 – a1b2)y = a2c1 – a1c2 

 cyjf,  y = 
a2c1 – a1c2

 a2b1 – a1b2
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 cyjf,  y = 
– (a1c2 – a2c1)

 – (a1b2 – a2b1)
 

    = 
a1c2 – a2c1

a1b2 – a2b1
  

    = 






a1 c1

a2 c2







a1 b1

a2 b2

 = 
D1

D
 dfgf}“ 

 ;dLs/0f (i) nfO{ b2 / ;dLs/0f (ii) nfO{ b1 n] u'0fg ul/ cfPsf] ;dLs/0f (i) af6 ;dLs/0f 

(ii) nfO{ 36fp“bf M 

  a1b2x + b1b2y  = c1b2 

  a2b1x + b1b2y = c2b1 

  (–)   (–)   (–) 

  a2b1x – a2b1x  = c1b2 – c2b1 

 cyjf,  (a1b2 – a2b1)x = b2c1 – b1c2 

 cyjf,  y = 
b2c1 – b1c2

 a1b2 – a2b1
 

    = 






c1 b1

c2 b2







a1 b1

a2 b2

 = 
D1

D
 dfgf}“ 

 a1x + b1y = c1 / a2x + b2y = c2 df D = 






a1 b1

a2 b2

, D1 =  






c1 b1

c2 b2

/ 






a1 c1

a2 c2

eP x = 
D1

D
 / 

y = 
D2

D
 x'G5 . o; lgodnfO{ s|fd/sf] lgod eGb5g\ .  of] lgod nfu' x'g  

D = 






a1 b1

a2 b2

= a1b2 – a2b1,  0 clgjfo{ ;t{ xf] . 

pbfx/0f  

 2(x – 1) = y / 3(x – 1) = – 4 y nfO{ j|mfd/sf] lgod k|of]u u/L ;dfwfg ug'{xf];\ . 

;dfwfg 

 lbOPsf ;dLs/0fx¿nfO{ :t/Lo :j¿kdf n]Vbf  

  2(x – 1) = y 

 cyjf, 2x – 2 = y 

  2x – y = 2 ................ (i) 

  3(x – 1) = – 4y 
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 cyjf, 3x – 3 = – 4y 

  3x + 4y = 4 ............... (ii) 

 ;dLs/0f (i) / (ii) af6 D, D1 / D2 kQf nufp“bf 

  D = 






a1 b1

a2 b2

= 






2 – 1

3 4
 

   = 2 × 4 – (– 1) × 3 

   = 8 + 3 = 5 ( 0) 

  D1 = 






c1 b1

c2 b2

= 






2 – 1

3 4
 

   = 2 × 4 – 3 × (– 1) 

   = 8 + 3  = 5 

  D2  = 






a1 c1

a2 c2

= 






2 2

3 3
 

   = 2 × 3 – 3 × 2 

   = 6 – 6 

   = 0 

 s|fd/sf] lgodcg';f/, 

  x = 
D1

D
  = 

5

5
  = 1 

  y = 
D2

D
  = 

0

5
  = 0 

 ;dLs/0f (i) df x / y sf] dfg /fVbf 2(1 – 1) = 0, cyjf 0 = 0 

   x = 1 , y = 0 

pbfx/0f  

 j|mfd/sf] lgod k|of]u u/L xn ug'{xf];\ . 

  
x + 1

8
 = 

y + 3

5
 = 

x – y

4
 

;dfwfg 

 oxf“, 
x + 1

8
 = 

x – y

4
 

  cyjf,  4(x + 1) = 8(x – y) 

  cyjf,  x + 1 = 2(x – y) 
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  cyjf,  x + 1 = 2x – 2y 

  cyjf,  2x – x – 2y – 1 = 0 

  cyjf,  x – 2y = 1................. (i) 

  km]l/,  
y + 3

5
 = 

x – y

4
 

  cyjf,  4(y + 3) = 5(x – y) 

  cyjf,  4y + 12 = 5x – 5y 

  cyjf,  5x – 5y – 4y = 12 

  cyjf,  5x – 9y = 12 ............... (ii) 

 ;dLs/0f (i) / (ii) af6 j|mfd/sf] lgod cg';f/ M 

  D = 






1 – 2

 5 – 9
 

   = 1 × (– 9) – (– 2) × 5 

   = – 9 + 10 = 1 ( 0) 

  D1 = 






1 – 2

12 – 9
 

   = 1 × (– 9) – 12 × (– 2) 

   = – 9 + 24  = 15 

  D2  = 






1 1

5 12
 

   = 1 × 12 – 5 × 1 

   = 12 – 5 = 7 

   x = 
D1

D
  = 

15

1
 = 15 

   y = 
D2

D
 = 

7

1
  = 7 

 x / y sf dfgx¿ ;'/msf] ;dLs/0fdf /fVbf M 

   cyjf, 
x + 1

8
 = 

y + 3

5
 = 

x – y

4
 

  cyjf,  
15 + 1

8
 = 

7 + 3

5
 = 

15 – 7

4
 

  cyjf,  
16

8
 = 

10

5
 = 

8

4
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  cyjf,  2 = 2 = 2 

   (x, y) = (15, 7) 

cEof; 3.4 

1. olb a1x + b1y = c1 / a2x + b2y = c2 eP j|mfd/sf] lgod cg';f/ x / y slt slt x'G5 

n]Vg'xf];\ . 

2. a1x + b1y = c1 / a2x + b2y = c2 df j|mfd/sf] lgod k|of]u ug{ ;lsg] clgjfo{ ;t{ s]  

xf] < n]Vg'xf];\ . 

3. j|mfd/sf] lgod k|of]u u/L xn ug'{xf];\ M 

 -s_ x + y =10;  x – y = 4  

 -v_ x + y = 6;  2x – y = 3  

 -u_ 3x + 5y = 21; 2x + 3y = 13 

 -3_ 4x + 3y = 5; y – 3x = – 7 

 -ª_ 3x + 20 = 4y + 19; 4(x + 2) = 3(y + 3) 

 -r_ 2x + 5y – 5 = 0;  3x – 2y – 1 = 0 

4. j|mfd/sf] lgod k|of]u u/L xn ug'{xf];\ M 

 -s_ 
4

x
 + 

3

 y
 = 1 / 

3

x
 – 

1

y
  = 

1

24
  [Hint: 

1

x
 = a / 

1

y
 = 4] 

 -v_ 
5

2
 x – y = 5 / x – y = – 2  -u_ x – y = 5 = 3x + 2y 

 -3_ 
x + 2y

8
 = 1 = y – x 

5. cfkm\gf] b}lgs hLjgdf k|of]u ul/g] s'g} b'O{cf]6f j:t'x¿sf] d"NonfO{ x / y dfgL d"No;“u 

;DalGwt o'ukt/]vLo ;dLs/0fx¿ agfpg'xf];\ . tL ;dLs/0fx¿nfO{ j|mfd/sf] lgod k|of]u 

u/L xn ug'{xf];\ . 

pQ/x¿ M 

1. -s_ (x, y) = (7, 3) -v_ (x, y) = (3, 3) -u_ (x, y) = (2, 3)  

 -3_ (x, y) = (2, – 1) -ª_ (x, y) = (1, 1) -r_  (x, y) = (1, 1) 

4. -s_ (x, y) = (8, 6) -v_ (x, y) = (6, 10) -u_ (x, y) = (3, – 2)  

-3_ (x, y) = (2, 3) 
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PsfO  

4 lgb]{zfª\s Hofldlt (Co-ordinate Geometry) 

4.0 k'g/fjnf]sg (Review) 

 tn lbOPsf] cj:yfx¿df l;wf /]vf AB sf] em'sfj kQf nufpg'xf];\ . k|fKt em'sfjsf af/]df 

;fyLx¿sf lardf 5nkmn ug'{xf];\ . 

-s_ 

O

60°

A

B

X

Y

Y'

X'

 

-v_ 

O

(4, 0)

A

B

X

Y

(0, 5)

Y'

X'

 

-u_ 

O

B

X

Y

(0, 3)
A

(– 4, 0)

Y'

X'

 

-3_ 

O

4x + 3y – 12 = 0

A

B

X

Y

X'

Y'  

 ;/n /]vfx¿sf] ;dLs/0fnfO{ y = mx + c, ax + by + c = 0, 
x

a
 + 

y

b
 = 1 /  

x cos  + y sin  = p sf] :j¿kdf JoSt ug{ ;lsG5 . 

4.1 b'O{ ;/n /]vfx¿larsf] sf]0f (Angle between two straight lines) 

 tn lbOPsf cj:yfx¿ cWoog u/L 5nkmn ug'{xf];\ . 

B

A D

C

180° – 



 

A

B

C D

90°

 

C D

A B

 

lrqdf, /]vfx¿ AB / CD 

larsf] Go"gsf]0f  / clws 

sf]0f 180° –  5 .  

lrqdf, /]vfx¿ AB / CD 

larsf] sf]0f 90° 5 . 

lrqdf, /]vfx¿ AB / CD 

larsf] sf]0f 0° cyjf 180° 5 . 
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 b'O{cf]6f /]vfx¿ larsf] sf]0f ‘’ Ps Go"gsf]0f eP tan  slt xf]nf < wgfTds 

cyjf C0ffTds < 

 b'O{cf]6f /]vfx¿ larsf] sf]0f ‘’ Ps clwssf]0f eP tan  slt xf]nf < wgfTds 

cyjf C0ffTds < 

  = 90° / 0° ePdf tan  slt xf]nf < 5nkmn ug'{xf];\ . 

 dfgf}F, y = m1x + c1 / y = m2 + c2 b'O{ ;Lwf /]vfx¿ 5g\, hxfF m1 = tan 1 / m2 = tan 2 5 . oL 

b'O{ /]vfx¿ larsf] sf]0f ‘’ 5 . 

 ABC df  + 2 = 1 [afÅo sf]0f = leqL cgf;Gg sf]0fxsf] of]ukmn ePsf]n]] 

 cyjf,  = 1 – 2 

 b'a}lt/ 'tan' lnFbf 

  tan  = tan (1 – 2) 

  tan  = 
tan Q1 – tan Q2

1 + tan Q1 . tan Q2
 

 cyjf, tan  = 
m1 – m2

1 + m1m2
 

  tan (180° – ) = – tan  

    = – 



m1 – m2

1 + m1m2
 

 b'O{cf]6f /]vfx¿ larsf] sf]0f  cyjf 180° –  x'g] ePsfn] tan  = ± 



m1 – m2

1 + m1m2
  

x'G5 .  

 b'O{cf]6f /]vfx¿ ;dfgfGt/ x'g] cj:yf 

  = 0° cyjf 180° ePdf, m1 – m2 = 0, m1 = m2 x'G5 . 

 b'O{cf]6f /]vfx¿ nDa x'g] cj:yf 

  = 90° ePdf 1 + m1m2 = 0 cyjf, m1m2 = – 1 x'G5 . 

 olb a1x + b1y + c1 = 0 / a2x + b2y + c2 = 0 

 b'O{ l;wf /]vfx¿ eP m1 = – 
a1

b1
 / m2 = – 

a2

b2
 x'G5 . 

  tan  = ± 



m1 – m2

1 + m1m2
 

Y 

Y' 

X X' 
O A B 

C 

P 

Q 

R 

S 

 

1 2 

y = m1x + c1 

y = m2x + c2 
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   = ± 







– 

a1

b1
 – 



– 

a2

b2

1 + 



– 

a1

b1
 



– 

a2

b2

 

   = ± 









a2

b2
 – 

a1

b1

1 + 
a1a2

b1b2

 

   = ± 









a2b1 – a1b2

b1b2

b1b2 + a1a2

b1b2

 

   = ± 



a2b1 – a1b2

b1b2
 × 

b1b2

b1b2 + a1a2
 

   = ± 



a2b1 – a1b2

a1a2 + b1b2
 

pbfx/0f 1 

 /]vfx¿ 3x – y + 6 = 0 / y + 3 = 0 larsf] sf]0f kQf nufpg'xf];\ . 

;dfwfg 

 oxfF, 3x – y + 6 = 0 /]vfsf] em'sfj (m1) = – 
(x-coefficient)

(y-coefficient)
  

    = – 



– 3

– 1
  

    = 3 

  y + 3 = 0 /]vfsf] em'sfj (m2) = – 



x-u'0ff+s (coefficient of x)

y-u'0ff+s (coefficient of y)
 

    = – 


0

1
 = 0 

 oxfF, m1 × m2 = 3 × 0 = 0 

  m1 + m2 = 3 + 0 = 3 

 xfdLnfO{ yfxf 5, 

  b'O{cf]6f /]vfx¿larsf] sf]0f () eP 

  tan  = ± 



m1 – m2

1 + m1m2
 

   = ± 






3 – 0

1 + 3 × 0
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   = ± 



3

1 + 0
 

   = ± ( 3) 

  tan  = 3 eP tan  = tan 60°,  = 60° 

 / tan  = – 3 eP tan  = – tan 60° 

    = tan (180° – 60°) 

    = tan 120°,  = 120° 

 To;}n], b'O{cf]6f /]vfx¿ larsf] Go"gsf]0f 60° / clwssf]0f 120° 5 . 

pbfx/0f 2 

 (a) /]vfx¿ 2x – 3y – 5 = 0 / 2x – 3y – 7 = 0 Pscfk;df ;dfgfGt/ x'G5g\ egL k|dfl0ft 

ug'{xf];\ . 

 (b) /]vfx¿ 7x + 8y – 63 = 0 / 8x – 7y – 1 = 0 Pscfk;df nDa x'G5g\ egL k|dfl0ft 

ug'{xf];\ . 

;dfwfg 

 (a) 2x – 3y – 5 = 0 sf] em'sfj (m1) = 



– x-u'0ffË

y-u'0ffË
 

    = 
– 2

(– 3)
 = 

2

3
 

  2x – 3y – 7 = 0 sf] em'sfj (m2) = 



– x-u'0ffË

y-u'0ffË
 

    = – 



2

– 3
 

    = 
2

3
 

  m1 = m2, To;}n] /]vfx¿ 2x – 3y – 5 = 0 / 2x – 3y – 7 = 0 Pscfk;df ;dfgfGt/ 5g\ 

. 

 (b) 7x + 8y – 63 = 0 sf] em'sfj (m1) = 



– x-u'0ffË

y-u'0ffË
 

    = 


7

8
 

  8x – 7y – 1 = 0 sf] em'sfj (m2)  = 



– x-u'0ffË

y-u'0ffË
 

    = – 



8

– 7
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    = 
8

7
 

  m1m2 = – 
7

8
 × 

8

7
 = – 1 

  To;}n], b'j} /]vfx¿ Pscfk;df nDajt 5g\ . 

pbfx/0f 3 

 tn lbOPsf] cj:yfdf 'a' sf] dfg kQf nufpg'xf];\ . 

 (a) 4x + 3y = 0 / 3x + ay = 5 Pscfk;df nDa 5g\ . 

 (b) 5x + ay – 6 = 0 / 5x – 3y – 8 = 0 Pscfk;df ;dfgfGt/ 5g\ . 

;dfwfg 

 (a) oxfF 4x + 3y = 0 sf] em'sfj (m1) =  0 sf] em'sfj (m1) 

    = 



– x-u'0ffÍ

y-u'0ffÍ
 = – 

4

3
 

  3x + ay = 5 sf] em'sfj (m2) = 



– x-u'0ffÍ

y-u'0ffÍ
 = – 

3

a
 

  b'j} /]vfx¿ Pscfk;df nDa ePsfn], 

   m1m2 = – 1 

  cyjf, 



– 

4

3
 × 



– 

3

a
 = – 1 

  cyjf, 
12

3a
 = – 1 

  cyjf, 12 = – 3a 

  cyjf, a = – 4 

 (b) 5x + ay – 620 sf] em'sfj (m2) = 



– x-u'0ffÍ

y-u'0ffÍ
 

    = – 


5

a
 

  5x – 3y – 8 = 0 sf] em'sfj (m2) = 



– x-u'0ffÍ

y-u'0ffÍ
 

    = – 



5

– 3
 = 

5

3
 

  b'j} /]vfx¿ Pscfk;df ;dfgfGt/ ePsfn], 

   m1 = m2 
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  cyjf, – 
5

a
 = 

5

3
 

  cyjf, a = – 3 

pbfx/0f 4 

 ljGb' (1, – 4) af6 hfg] / /]vf 2x + 3y = 5 ;Fu 45° sf] sf]0f agfpg] /]vfx¿sf] ;dLs/0f kQf 

nufpg'xf];\ . 

;dfwfg 

 ljGb' (1, – 4) eP/ hfg] /]vfsf] ;dLs/0f y – y1 = m(x – x1) 

 cyjf, y – (– 4) = m(x – 1) 

 cyjf, y + 4 = m(x – 1) ...(i) 5 . 

 km]l/, /]vf 2x + 3y = 1 sf] em'sfj (m2) = – 
2

3
 

 b'j} /]vfx¿ larsf] sf]0f 45° 5 . 

 To;}n], tan 45° = ± 



m1 – m2

1 + m1m2
 

  1 = ± 







m – 



– 2

3

1 + m



– 2

3

 

 cyjf, 1 = ± 







m + 

2

3

1 – 
2m

3

 

 cyjf, 1 = ± 



3m + 2

3
 × 

3

3 – 2m
 

 cyjf, 1 = ± 



3m + 2

3 – 2m
 

 (+ve) lrÅ\g lnFbf 

  1 = 
3m + 2

3 – 2m
 

 cyjf, 3 – 2m = 3m + 2 

 cyjf, 3 – 2 = 3m + 2m 

 cyjf, 1 = 5m 
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 cyjf, 
1

5
 = m 

 m sf] dfg ;dLs/0f (i) df /fVbf 

  y + 4 = 
1

5
 (x – 1) 

 cyjf, 5y + 20 = x – 1 

 cyjf, x – 5y – 21 = 0 

 (– ve) lrÅ\g lnFbf 

  1 = – 



3m + 2

3 – 2m
 

 cyjf, 3 – 2m = – 3m – 2 

 cyjf, 3m – 2m = – 2 – 3 

 cyjf, m = – 5 

 m sf] dfg ;dL (i) df /fVbf 

  y + 4 = – 5(x – 1) 

 cyjf, y + 4 = – 5x + 5 

 cyjf, 5x + y + 4 – 5 = 0 

 cyjf, 5x + y – 1 = 0 

  O:6 ;dLs/0f, x – 5y – 21 = 0 / 5x + y – 1 = 0 

pbfx/0f 5 

(a) ljGb'x¿ (– 7, 5) / (2, 2) hf]8\g] /]vf;Fu ;dfgfGt/ x'g] / (– 4, 1) eP/ hfg] /]vfsf] ;dLs/0f 

kQf nufpg'xf];\ . 

(b) ljGb' (2, – 3) eO{ hg] / ljGb'x¿ (5, 7) / (– 6, 3) hf]8\bf cfpg] /]vf;Fu nDa x'g] /]vfsf] 

;dLs/0f kQf nufpg'xf];\ . 

;dfwfg 

(a) ljGb'x¿ (– 7, 5) / (2, 2) hf]8\g] /]vfsf] em'sfj (m) = 
y2 – y1

x2 – x1
 = 

2 – 5

2 – (– 7)
  

   = – 
– 3

2 + 7
 = – 

3

9
 = – 

1

3
 

 pSt /]vf;Fu ;dfgfGt/ x'g] /]vfsf] em'sfj (m) = – 
1

3
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 (– 4, 1) eP/ hfg] / em'sfj – 
1

3
 ePsf] /]vfsf] ;dLs/0f, 

  y – y1 = m(x – x1) 

 cyjf, y – 1 = – 
1

3
 (x + 4) 

 cyjf, 3(y – 1) = – 1(x + 4) 

 cyfj, 3y – 3 = – x – 4 

 cyjf, x + 3y – 3 + 4 = 0 

 cyjf, x + 3y + 1 = 0 

  O:6 ;dLs/0f x + 3y + 1 = 0 

 j}sNkLs ljlwM 

  (– 7, 5) / (2, 2) eP/ hfg] /]vfsf] ;dLs/0f, 

  y – y1 = 
y2 – y1

x2 – x1
 (x – x1) 

 cyjf, y – 5 = 
2 – 5

2 – (– 7)
 (x – (– 7)) 

 cyjf, y – 5 = 
– 3

9
 (x + 7) 

 cyjf, y – 5 = – 
1

3
 (x + 7) 

 cyjf, 3y – 15 = – x – 7 

 cyjf, x + 3y – 15 + 7 = 0 

 cyjf, x + 3y – 8 = 0 

 x + 3y – 8 = 0 ;Fu ;dfgfGt/ x'g] /]vfsf] ;dLs/0f, x + 3y + k = 0...(i) 

 ;dLs/0f (i) ljGb' (– 4, 1) eP/ hfG5 . 

 To;}n], – 4 + 3 × 1 + k = 0 

 cyjf, – 4 + 3 + k = 0 

 cyjf, k = 1 

  O:6 ;dLs/0f, x + 3y + 1 = 0 
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(b) (5, 7) / (– 6, 3) hf]8\g] /]vfsf] em'sfj (m) = 
3 – 7

– 6 – 5
 = 

– 4

– 11
 = 

4

11
 

 pSt /]vf;Fu nDa x'g] /]vfsf] em'sfj = – 
11

4
 [m × 

4

11
 = – 1 = – 

11

4
] 

 ljGb' (2, – 3) eP/ hfg] / em'sfj – 
11

4
 ePsf] /]vfsf] ;dLs/0f, 

  y – y1 = m(x – x1) 

 cyjf, y + 3 = – 
11

4
(x – 2) 

 cyjf, 4(y + 3) = – 11(x – 2) 

 cyjf, 4y + 12 = – 11x + 22 

 cyjf, 11x + 4y + 12 – 22 = 0 

 cyjf, 11x + 4y – 10 = 0 

  O:6 ;dLs/0f 11x + 4y – 10 = 0 

 j}slNks ljlwM 

 (5, 7) / (– 6, 3) eP/ hfg] /]vfsf] ;dLs/0f, 

  y – y1 = 
y2 – y1

x2 – x1
 (x – x1) 

 cyjf, y – 7 = 
3 – 7

– 6 – 5
 (x – 5) 

 cyjf, y – 7 = 
– 4

– 11
 (x – 5) 

 cyjf, 11(y – 7) = 4(x – 5) 

 cyjf, 11y – 77 = 4x – 20 

 cyjf, 4x – 11y – 20 + 77 = 0 

 cyjf, 4x – 11y + 57 = 0 ...(i) 

 ;dLs/0f (i) ;Fu nDa /]vfsf] ;dLs/0f, 

  – 11x – 4y + k = 0 ...(ii) 

[ax + by + c = 0 ;Fu nDa x'g] /]vfx¿sf] ;dLs/0f, bx – ay + k = 0 x'g] ePsfn]] 

 ;dLs/0f (ii) ljGb' (2, – 3) eP/ hfG5 . 

 To;}n], – 11 × 2 – 4 (– 3) + k = 0 

 cyjf, – 22 + 12 + k = 0, k = 12 
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 ;dL (ii) af6, – 11x – 4y + 10 = 0 

 cyjf, – [11x + 4y – 10] = 0 

 cyjf, 11x + 4y – 10 = 0 O:6 ;dLs/0f x'G5 . 

pbfx/0f 6 

 ljGb'x¿ (– 2, 4) / (2, 0) hf]8\g] /]vfsf] nDafw{ssf] ;dLs/0f kQf nufpg'xf];\ . 

;dfwfg 

 oxf, ljGb'x¿ (– 2, 4) / (2, 0) hf]8\g] /]vfsf] v08sf] dWo ljGb' /]vfv08sf] dWoljGb' 

  = 



– 2 + 2

2
‚ 

4 + 0

2
 = 



0

2
‚ 

4

2
 = (0, 2)  

 pSt /]vfsf] em'sfj (m) = 
0 – 4

2 – (– 2)
 = 

– 4

4
 = – 1 

 pSt /]vfsf] nDafw{ssf] em'sfj (m1) = 1 [m × (– 1) = – 1, m1 = 1] 

 nDafw{s ljGb' (0, 2) eP/ hfG5, To;}n], nDafw{ssf] ;dLs/0f, 

  y – y1 = m(x – x1) 

 cyjf, y – 2 = 1(x – 0) 

 cyjf, y – 2 = x 

 cyjf, x – y + 2 = 0 x'G5 . 

cEof; 4.1 

1. (a) olb y = m1x + c1 / y = m2x + c2 b'O{ /]vfx¿ eP oL b'O{ /]vfx¿ larsf] sf]0f kQf 

nufpg'xf];\ . tL b'O /]vfx¿ ;dfgfGt/ x'g] / nDa x'g] cj:yf n]Vg'xf];\ . 

 (b) /]vfx¿ a1x + b1y + c1 = 0 / a2x + b2y + c2 = 0 Pscfk;df ;dfgfGt/ x'g] cj:yf 

n]Vg'xf];\ . 

2. tn lbOPsf l;wf /]vfx¿ larsf] sf]0f () kQf nufpg'xf];\ . 

 (a) x – 3y – 5 = 0 / 3x – y + 7 = 0 [30°, 150°] 

 (b) 4y + 8 = 0 / y – 3x + 1 = 0 [60°, 120°] 

 (c) 3x + y – 7 = 0 / x + 2 + 9 = 0 [45°, 135°] 

 (d) y = (2 – 3)x + 4 / y = (2 + 3)x – 7 [60°, 120°] 

 (e) 3x – 2y – 5 = 0 / 4x + y – 7 = 0 [47.73°, 132.27°] 

(0, 2)(– 2, 4) (2, 0)
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 (f) x – 5y + 3 = 0 / x – 3y – 4 = 0 [7.12°, 172.88°] 

 (g) x cos  + y sin  = p / x sin  – y cos  = q [90°] 

 (h) (1 – sin2 )x + cos2 y = a / sin2 x – (1 – cos2 )y = b [90°] 

pQ/x¿ M 

1. (a) [30°, 150°] (b) [60°, 120°] (c) [45°, 135°] 

 (d) [60°, 120°] (e) [47.73°, 132.27°] (f) [7.12°, 172.88°] 

 (g) [90°]  (h) [90°]  

3. tn lbOPsf /]vfx¿ Pscfk;df ;dfgfGt/ x'G5g\ egL k|dfl0ft ug'{xf];\ . 

 (a) x – 5y – 3 = 0 / 10y – 2x – 13 = 0 

 (b) 2x + 3y = 5 / 
x

3
 + 

y

2
 = 5 

 (c) 
x

a
 + 

y

b
 = 1 / bx + ay = ab 

4. tn lbOPsf /]vfx¿ Pscfk;df nDa x'G5g\ egL k|dfl0ft ug'{xf];\ . 

 (a) 7x + 8y – 63 = 0 / 8x – 7y – 1 = 0 

 (b) y = x / y = – x 

 (c) ( 3 + 1)x – ( 3 – 1)y = 0 / (2 – 3)x + y = 5 

 (d) x sin  + y cos  = p / x cos  – y tan  . cos  = 4 

tn lbOPsf] cj:yfdf 'k' sf] dfg kQf nufpg'xf];\ . 

5. kx + 3y – 8 = 0 / 2y – 3x – 11 = 0 Pscfk;df ;dfgfGt/ 5g\ . 

5. 
– 9

2
 

6. 2kx – y = 19 / (k – 1)x + 3y = 0 Pscfk;df ;dfgfGt/ 5g\ . 

6. 
1

7
 

7. 3y – 2x = 4 / 4y – km = 2 Pscfk;df nDa 5g\ .  

7. – 6 

8. (k + 2)x – 3y = 2 / 3x – (k – 4)y = – 1 Pscfk;df nDa 5g\ . 

8. 1 

9. (2 + 3)x + (2 – 3)y = 5 / (2 – 3x – ky = 1 Pscfk;df nDa 5g\ . 

9. 2 + 3 
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10. (a) ljGb' (2, 3) eP/ hfg] / /]vf 5x – 4y + 3 = 0 ;Fu ;dfgfGt/ x'g] /]vfsf] ;dLs/0f kQf 

nufpg'xf];\ . [Ans: 5x – 4y + 2 = 0] 

 (b) ljGb' (– 1, 2) eP/ hfg] / /]vf 2x + 3y – 7 = 0 ;Fu ;dfgfGt/ x'g] /]vfsf] ;dLs/0f 

kQf nufpg'xf];\ . [Ans: 2x + 3y – 4 = 0] 

11. (a) ;/n /]vf 4x – 3y – 10 = 0 ;Fu nDa eO{ ljGb' (2, 3) af6 hfg] /]vfsf] ;dLs/0f kQf 

nufpg'xf];\ . [Ans: 3x + 4y – 18 = 0] 

 (b) ljGb' (4, 6) af6 hfg] / /]vf x – 2y – 2 = 0 ;Fu nDa x'g] /]vfsf] ;dLs/0f kQf 

nufpg'xf];\ . [Ans: 2x – y – 14 = 0] 

12. (a) ljGb' (2, 3) eP/ hfg] / x – 3y – 2 = 0 ;Fu 45° sf] sf]0f agfpg] /]vfsf] ;dLs/0fx¿ 

kQf nufpg'xf];\ . [Ans: x + 2y – 8 = 0, 2x – y – 1 = 0] 

 (b) ;dLs/0f x – 3y – 4 = 0 ePsf] /]vf;Fu 30° sf] sf]0f agfpg] / ljGb' (1, 0) af6 hfg] 

/]vfx¿sf] ;dLs/0f kQf nufpg'xf];\ . [Ans: y = 0, 3x – y = 3] 

13. ljGb'x¿ (2, 3) / (10, 15) hf]8\g] /]vfv08sf] nDafw{ssf] ;dLs/0f kQf nufpg'xf];\ . 

[Ans: 2x + 3y – 39 = 0] 

14. A(2, 3), B(– 4, 1) / C(2, 0) zLif{ljGb'x¿ ePsf] lqe'h ABC sf] zLif{ljGb' (2, 3) af6 

lvlrPsf] prfOsf] ;dLs/0f kQf nufpg'xf];\ . [Ans: 6x – y – 9 = 0] 

15. ljGb'x¿ (3, – 7) / (– 5, 3) hf]8\g] /]vfv08;Fu nDafw{s eP/ hfg] /]vfsf] ;dLs/0f kQf 

nufpg'xf];\ .  [Ans: 4x – 5y – 6 = 0] 

16. Pp6f lqe'hsf tLgcf]6f zLif{ ljGb'x¿ n]Vg'xf];\ . pSt lqe'hsf nDafw{sx¿sf] ;dLs/0f 

kQf nufpg'xf];\ . s] tLgcf]6} nDafw{sx¿ s'g} ljGb'df e]6\5g\ < sf/0f n]Vg'xf];\ . 

17. b'O{cf]6f /]vfx¿ larsf] sf]0fsf af/]df pbfx/0f ;lxt JofVof ug'{xf];\ . 

 

4.2 hf]8f /]vfx¿sf] ;dLs/0f (Equation of pair of straight lines) 

 dfgf}F y = m1x / y = m2x pb\ud ljGb' eP/ hfg] /]vfx¿ 5g\ . b'j} /]vfx¿nfO{ hgfpg] Psn 

;dLs/0f s] xf]nf < 5nkmn u/f}F . 

  y – m1x = 0 / y – m2x = 0 nfO{ Ps–cfk;df u'0fg ubf{ 

  (y – m1x) (y – m2x) = 0 

 cyjf, y2 – m1xy – m2xy + m1m2x2 = 0 

 cyjf, y2 – (m1 + m2)xy + m1m2x2 = 0 ...(1) 
O A

X

Y

X'

Y'
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 ;dLs/0f (1), x / y sf] ;d3ftLo ju{ ;dLs/0f xf] . pSt ;dLs/0fnfO{  

ax2 + 2hxy + by2 = 0 sf] :t/Lo :j¿kdf JoSt ug{ ;lsG5 .  

  ax2 + 2hxy + by2 = 0 nfO{ 

  
a

b
x2 + 

2h

b
xy + y2 = 0 ...(2) [b  0] n]Vg ;lsG5 . 

 ;dLs/0f (1) / (2) nfO{ t'ngf ubf{ 

  m1 + m2 = – 
2h

b
 tyf m1m2 = 

a

b
 

  (m1 – m2)2 = (m1 + m2)2 – 4m1m2 

   = 



– 2h

b

2

 – 
4a

b
 

   = 
4h2

b2  – 
4a

b
 

   = 4



h2 – ab

b2  

 cyjf, m1 – m2 = 
2 h2 – ab

b
 

 xfdLnfO{ yfxf 5, 

  tan  = ± 



m1 – m2

1 + m1m2
 

   = ± 







2 h2 – ab

b

1 + 
a

b

 

   = ± 







2 x2 – ab

b

b + a

b

 

   = ± 



2 h2 – ab

b
 × 

b

a + b
 

   = ± 



2 h2 – ab

a + b
 

 olb b'j} /]vfx¿ Pscfk;df ;dfgfGt/ ePdf, 

  tan  = 0  

 cyjf, 
2 h2 – ab

a + b
 = 0 
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 cyjf, 2 h2 – ab = 0 

 cyjf, h2 – ab = 0 

 cyjf, h2 = ab x'G5 . 

  (1

2
 xy-u'0ffª\s)

2

 = (x2-u'0ffª\s) (y2-u'0ffª\s) 

 olb b'j} /]vfx¿ Pscfk;df nDa ePdf  

  cot  = 0  

 cyjf, 
a + b

2 h2 – ab
 = 0 

  a + b = 0 

 cyjf, x2-u'0ffª\s + y2-u'0ffª\s = 0 x'G5 . 

  ax2 + 2hxy + by2 = 0 df 

  b = 0 ePdf, ax2 + 2hxy = 0 

 cyjf, x[ax + 2hy] = 0 

 cyjf, x = 0, y = – 
a

2h
x 

 b'j} /]vfx¿ pb\ud ljGb' eP/ hfG5g\ . 

 b  0 ePdf klg dfly lbOPem}F y = m1x / y = m2x :j¿ksf /]vfx¿ pb\ud ljGb'af6 hfg] u/L 

k|fKt x'G5g\ . 

pbfx/0f 1 

 tnsf hf]8f ;dLs/0fx¿nfO{ k|ltlglwŒj ug]{ Pp6} ;dLs/0f n]Vg'xf]; \ . 

 (a) ax + by / bx + ay = 0 

 (b) x + y + 2 = 0 / x + 2y – 1 = 0 

;dfwfg 

 (a) ax = by 

  cyjf, by – ax = 0  

   bx + ay = 0 

  Psn ;dLs/0f (by – ax) (bx + ay) = 0 

  cyjf, by(bx + ay) – ax(bx + ay) = 0 
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  cyjf, b2xy + aby2 – abx2 – a2xy = 0 

  cyjf, aby2 + (b2 – a2)xy – abx2 = 0 

  cfjZos ;dLs/0f aby2 + (b2 – a2)xy – abx2 = 0 x'G5 . 

 (b) x + y + 2 = 0 / x + 2y – 1 = 0 

  (x + y + 2) (x + 2y – 1) = 0 

  cyjf, x(x + 2y – 1) + y(x + 2y – 1) + 2(x + 2y – 1) = 0 

  cyjf, x2 + 2xy – x + xy + 2y2 – y + 2x + 4y – 2 = 0 

  cyjf, x2 + 3xy + 2y2 + x + 3y – 2 = 0 cfjZos ;dLs/0f xf] . 

pbfx/0f 2 

 tnsf ;dLs/0fx¿n] hgfpg] b'O{ ;/n /]vfx¿sf] ;dLs/0f kQf nufpg'xf];\ . 

 (a) 33x2 – 44xy + 11y2 = 0 

 (b) x2 – 2 cot  xy – 6y2 = 0 

;dfwfg 

 (a) 33x2 – 44xy + 11y2 = 0 

  cyjf, 11(3x2 – 4xy + y2) = 0 

  cyjf, 3x2 – 4xy + y2 = 0 

  cyjf, 3x(x – y) – y(x – y) = 0 

  cyjf, (x – y) (3x – y) = 0 

  cyjf, x – y = 0 / 3x – y = 0 O:6 ;dLs/0fx¿ x'g\ . 

 (b) x2 – 2 cot  xy – 6y2 = 0 

  cyjf, – [y2 + 2 cot  xy – x2] = 0 

  cyjf, y2 + 2 cot  xy – x2 = 0 

  cyjf, 
y2

x2 + 2 cot  xy 
xy

x2  – 
x2

x2 = 0 

  cyjf, 


y

x

2

 + 2 cot  


y

x
 – 1 = 0 

  cyjf, 
y

x
 = 

– 2 cot a ± (2 cot a)2 – 4 × 1 × (– 1)

2 × 1
 

  cyjf, 
y

x
 = 

– 2 cot a ± 4 cot2 a + 4

2
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  cyjf, 
y

x
 = 

– 2 cot a ± 2 1 + cot2 a

2
 

  cyjf, 
y

x
 = 2 

[– cot a ± cosec h]

2
 [ 1 + cot2  = sec2 ] 

  cyjf, 
y

x
 = (– cot  ± cosec ) 

  cyjf, y = (– cot  + cosec ) x / y = (– cot  – cosec ) x 

cfjZos ;dLs/0fx¿ x'g\ . 

pbfx/0f 3 

 tnsf ;dLs/0fx¿n] lbg] ;/n /]vfx¿ larsf] sf]0f kQf nufpg'xf];\ . 

 (a) 3x2 – 4xy + y2 = 0 (b) x2 + 2 sec  xy + y2 = 0 

;dfwfg 

 (a) 3x2 – 4xy + y2 = 0 nfO{ ax2 + 2hxy + by2 = 0 ;Fu t'ngf ubf{ 

  a = 3, h = – 2 / b = 1 

  xfdLnfO{ yfxf 5, b'O{cf]6f ;/n /]vfx¿ larsf] sf]0fsf] nfuL () 

   tan  = ± 
2 h2 – ab

a + b
 

  cyjf, tan  = ± 
2 (– 2)2 – 3 × 1

3 + 1
 

  cyjf, tan  = ± 
2 4 – 3

4
 

  cyjf, tan  = ± 
1

2
 

  cyjf, tan  = 
1

2
 [+ ve klg lnFbf] 

  cyjf, tan  = tan 26.57° 

  cyjf,  = 26.57° cyjf, (180 – 26.57)° 

   cfjZos sf]0f = 26.57° / 153.43° 

 (b) x2 + 2 sec  xy + y2 = 0 nfO{ ax2 + 2hxy + by2 = 0 ;Fu t'ngf ubf{, 

  a = 1, h = sec  / b = 1 

  cfjZos sf]0f () sf nflu, 
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   tan  = ± 
2 h2 – ab

a + b
 

  cyjf, tan  = ± 
2 sec2 a + 1 × 1

1 + 1
 

  cyjf, tan  = ± 
2 sec2 a – 1

2
 

  cyjf, tan  = ± 
2 tan a

2
 

  cyjf, tan  = ± tan  

  (+ ve) lrx\g lnFbf,  

   tan  = tan  

   =   

  (– ve) lrÅ\g lnFbf, 

   tan = – tan  

  cyjf, tan  = tan (180° – ) 

  cyjf,  = 180° –  

  cfjZos sf]0f  / 180° –  x'g\ . 

pbfx/0f 4 

 tn lbOPsf] cj:yfdf k sf] dfg kQf nufpg'xf];\ . 

(a) kx2 – 8xy + 8y2 = 0 n] lbg] ;/n /]vfx¿ ;DkftL 5g\ .  

(b) (k2 – 1)x2 + 2xy – (3k – 3)y2 = 0 n] lvbg] ;/n /]vfx¿ Pscfk;df nDa 5g\ . 

;dfwfg 

(a) kx2 – 8xy + 8y2 = 0 nfO{ ax2 + 2hxy + by2 = 0 ;Fu t'ngf ubf{, 

  a = k, h = – 4 / b = 8 

 pSt ;dLs/0fn] lbg] /]vfx¿ Pscfk;df ;dfgfGt/ cyjf ;DkftL 5g\ . To;}n]  

h2 = ab x'G5 . 

 cyjf, (– 4)2 = 8k 

 cyjf, 16 = 8k 

 cyjf, k = 2 
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(b) (k2 – 1)x2 + 2xy – (3k – 3)y2 = 0 n] lbg] ;/n /]vfx¿ Pscfk;df nDa 5g\ . 

 To;}n], x2-u'0ffª\s + y2-u'0ffª\s = 0 x'G5 . 

 cyjf, (k2 – 1) + (3k – 3) = 0 

 cyjf, k2 + 3k – 4 = 0 

 cyjf, k2 + 4k – k – 4 = 0 

 cyjf, k(k + 4) – 1(k + 4) = 0 

 cyjf, (k + 4) (k – 1) = 0 

 cyjf, k = – 4 / 1 

pbfx/0f 5 

 3x2 + 8xy + 5y2 = 0 n] lbg] ;/n /]vf;Fu nDa x'g] / pb\ud ljGb'af6 hfg] hf]8f /]vfsf] 

;dLs/0f kQf nufpg'xf];\ . 

;dfwfg 

  3x2 + 9xy + 5y2 = 0 

 cyjf, 3x2 + 5xy + 3xy + 5y2 = 0 

 cyjf, x(3x + 5y) + y(3x + 5y) = 0 

 cyjf, (3sx + 5y) (x + y) = 0 

 cyjf, y = – x / y = – 
3

5
 x 

 pSt /]vfx¿sf] em'sfjM m1 = – 1 / m2 = – 
3

5
 

 nDa /]vfx¿sf] em'sfj = 1 / 
5

3
 

 nDa /]vfx¿ ;dLs/0f [y – y1 = m(x – x1) af6] 

  y – 0 = 1(x – 0) / y – 0 = 
5

3
 (x – 0) 

 cyjf, y – x = 0 / y – 
5

3
x = 0 

 cyjf, y – x = 0 / 3y – 5x = 0 

 b'j} ;dLs/0fx¿nfO{ u'0fg ubf{, 

  (y – x) (3y – 5x) = 0 

 cyjf, y(3y – 5x) – x(3y – 5x) = 0  
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 cyjf, 3y2 – 5xy – 3xy + 5y2 = 0 

 cyjf, 3y2 – 8xy + 5x2 = 0 cfjZos ;dLs/0f xf] . 

cEof; 4.2 

1. (a) ;dLs/0f ax2 + 2hxy + by2 = 0 n] k|ltlglwTj ug]{ ;/n /]vfx¿ cfk;df ;DktL / 

nDa x'g] cj:yf n]Vg'xf];\ . 

 (b) ;dLs/0f ax2 + 2hxy + by2 = 0 n] hgfpg] Ps hf]8L ;/n /]vfx¿ larsf] sf]7f kQf 

nufpg] ;"q n]Vg'xf];\ . 

2. tnsf hf]8f ;dLs/0fx¿nfO{ k|ltlglwTj ug]{ Pp6} ;dLs/0f n]Vg'xf];\ .  

 (a) x + 3y = 0 / 3x + y = 0  [Ans: 3x2 + 10xy + 3y2 = 0] 

 (b) y – x = 0 / y = 2x  [Ans: 2x2 – 3xy + y2 = 0] 

 (c) x cos  + y sin  = 0 / x sin  + y cos  = 0 

[Ans: sin  cos  (x2 + y2) + xy = 0] 

 (d) x + y + z = 0 / x + 2y + 1 = 0 [Ans: x2 + 2y2 + 3xy + 3x + 5y + 2 = 0] 

tnsf ;dLs/0fx¿n] hgfpg] b'O{ ;/n /]vfx¿sf] ;dLs/0f kQf nufpg'xf];\ . 

3. 3x2 + 7xy + 2y2 = 0 [Ans: (3x + y) = 0 / (x + 2y) = 0] 

4. x2 – 13xy + 42y2 = 0 [Ans: (x – 4y) = 0 / (x – 3y) = 0] 

5. 4x2 – 24xy + 11y2 = 0 [Ans: 2x – y = 0 / 2x – 11y = 0] 

6. x2 + 2xy sec  + y2 = 0 [Ans: x + y sec  + y tan  = 0, x + y sec  – tan  = 0] 

7. y2 sin2  + (1 + cos2 )x2 – 2xy = 0 [Ans: x – y = 0, x – y + cos2  (x + y) = 0] 

8. ax2 + 2hxy + by2 = 0  [Ans: y – h ± 
h2 – ab

b
]  

tn lbOPsf ;dLs/0fx¿n] lbg] ;/n /]vfx¿larsf] sf]0f kQf nufpg'xf];\ . 

9. 3x2 + 7xy + 2y2 = 0 [Ans: 45°, 135°] 

10. 4x2 – 5xy + y2 = 0 [Ans: tan–1 



± 

3

5
] 

11. 3x2 – 4xy + y2 = 0 [Ans: tan–1 



± 

1

2
] 

12. x2 + 2xy cosec  + y2 = 0 [Ans: ± (90° – )] 

13. x2 – y2 – 2xy tan  + y2 sec2  = 0  [Ans: 0°] 
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tn lbOPsf] cj:yfdf k sf] dfg kQf nufpg'xf];\ . 

14. ;dLs/0f kx2 + 5xy – 6y2 = 0 n] lbg] hf]8f /]vfx¿ ;DkftL 5g\ .  [Ans: 
– 25

24
] 

15. kx2 + 16y2 – 24xy = 0 n] lbg] hf]8f /]vfx¿ ;DkftL 5g\ .  

16. (k + 5)x2 – 5xy + (3k – 1)y2 = 0 n] lbg] hf]8f /]vfx¿ Pscfk;df nDa 5g\ .  [Ans: 3] 

17. (3k – 2)x2 – 48xy – k2y2 = 0 n] lbg] hf]8f /]vfx¿ Pscfk;df nDa 5g\ . [Ans: – 2, – 1] 

18. pb\ud ljGb'af6 hfg] / x2 + 3xy + 2y2 = 0 n] lbg] /]vfx¿;Fu nDa x'g] hf]8f /]vfx¿sf] 

;dLs/0f kQf nufpg'xf];\ . [Ans: 2x2 – 3xy + y2 = 0] 

19. ;dLs/0f x2 – y2 = 0 n] k|ltlglwTj ug]{ /]vfx¿;Fu nDa eO{ ljGb' (4, 5) eP/ hfg] /]vfx¿sf] 

Pp6} ;dLs/0f kQf nufpg'xf];\ . [Ans: 2x2 – xy – y2 – 11x + 14y – 13 = 0] 

20. x / y df ;d3ftLo Pp6f ;dLs/0f n]Vg'xf];\ . pSt /]vf;Fu nDa eP/ hfg] /]vfx¿sf] Pp6} 

;dLs/0f kQf nufpg'xf];\ . 

 

4.3 ;fª\lss (Conic Sections) 

 tn lbOPsf] ;dsf]0fL ;f]nL (Right Cone) sf af/]df 5nkmn u/f}F . 

/2-axis

Vertial angle  

 oL kbfjnLx¿nfO{ lrqdf kQf nufO{ n]vf}F 

  Generator  Axis  Vertical angle 

  Semi-vertical angle 

 o:tf cfs[ltx¿ xfdLn] xfd|f] b}lgs hLjgdf sxfFsxfF b]v]sf 5f}F < kQf nufcf}F . 

 lrqdf b'O{cf]6f ;dsf]0fL ;f]nLx¿ klg cjnf]sg ug{ ;lsG5 . b'j} k|sf/sf 

;f]nLx¿nfO{ rSs'n] sf6\bf xfdL km/skm/s If]q (Section) x¿ kfp5f}F . pSt 

sfo{nfO{ df6f]sf] ;f]nL, sfuhsf] 7f]; ;f]nL, / cGo ljlwaf6 klg k|of]ufTds 

¿kdf ug{ ;lsG5 .  

 ;f]nLsf] 7f8f] prfO{nfO{ cIf / 58\s] prfOnfO{ ‘h]g]/]6/’ elgG5 . cIf / h]g]/]6/ 

lar ag]sf] sf]0fnfO{ cw{lzif{sf]0f (Semi-vertical angle) elgG5 . ;dsf]0fL 
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;f]nLnfO{ ;dtnLo ;txn] sf6\bf aGg] ljleGg k|sf/sf ;flª\sssf af/]df tn lbOPem}F 

5nkmn ug{ ;lsG5 . 



j[Q 



bL3{j[Q  

;dtnLo ;txn] ;dsf]0fL ;f]nLnfO{ cIf;Fu 

nDa x'g] ul/ sf6\bf ag]sf] ;flª\ss ‘j[Q’ 

x'G5 . 

;dtnLo ;txn] ;dsf]0fL ;f]nLnfO{ cw{ 

zLif{sf]0f eGbf sd x'g] u/L sf6\bf ag]sf] 

sf]0f () () 5 eg] o;/L ag]sf] ;flª\ss 

bL3{j[Q (Ellipse) x'G5 . 



 





 

;dtnLo ;txn] ;dsf]0fL ;f]nLnfO{ 

h]g]/]6/;Fu ;dfgfGt/ x'g] u/L sf6]sf] 5 . 

o;/L ag]sf] ;flª\ssnfO{ kf/fjf]nf 

(Parabola) elgG5 . 

;dtnLo ;txn] b'O{cf]6f ;+o'St ;dsf]0fL 

;f]nL (Combined double cone) nfO{ cw{ 

lzif{sf]0f () eGbf a9L x'g] u/L sf]0f () 

agfpF5 . o;/L ag]sf] ;fª\sLsnfO{ 

xfOk/jf]nf (Hyperbola) elgG5 . 

cEof; 4.3 

1. tn lbOPsf zAbjfnLx¿nfO{ ;f]nLsf] lrqdf b]vfpg'xf];\ . 

 (a) cw{zLif{sf]0f (Semi-vertical angle) 

 (b) zLif{ljGb' (Vertex) 

 (c) h]g]/]6/ (Generator) 

 (d) cIf (Axis) 
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2. lrqåf/f kl/eflift ug'{xf];\ . 

 (a) j[Q (Circle) 

 (b) kf/fjf]nf (Parabola) 

 (c) bL3{j[Q (Ellipse) 

 (d) xfOk/af]nf (Hyperbola) 

3. tn lbOPsf cfs[tLx¿sf] ul0ftLo gfd n]Vg'xf];\ . 

(a) 

 

(b) 

 

(c) 

 

(d) 

 

(d) 

 

(e) 

 

(f) 

 

(g) 

 

  

4. cfn', ufFh/ cyjf d'nfnfO{ ;dsf]0fL cfsf/ x'g] u/L sf6\g'xf];\ . km]l/ pSt j:t'nfO{ rSs'sf] 

;xfotfn] sf6L (a) j[Q (b) kf/faf]nf (c) bL3{ j[Q aGg] u/L sf6\g'xf];\ . 

5. OG6/g]6af6 ;fª\sLs ;DalGw kQf nufO{ 5f]6f] k|ltj]bg tof/ kfg'{xf];\ . 
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4.4 j[Q (Circle) 

 Pp6f ;dsf]0fL ;f]nLnfO{ s'g} ;dtn ;txn] cfwf/;Fu ;dfgfgt/ cyjf 

cIf;Fu 90° sf] sf]0f agfpg] ul/ sf6\bf ag]sf] ;flª\ssnfO{ j[Q eGb5g\ .  

 pSt ;flª\ssnfO{ ljGb'kysf ¿kdf klg kl/eflift ug{ ;lsG5 . s'g} lglZrt 

ljGb' O af6 a/fa/ b'/Ldf 3'Dg] ljGb' P(x, y) sf] ljGb'kynfO{ j[Q eGb5g\ . 

o;nfO{ C(0, r) ;ª\s]tåf/f n]Vg ;lsG5 . j[Qsf] ;dLs/0f s]Gb| 

O(h, k) / cw{Jof; 'r' ePsf] cj:yfdf (x – h)2 + (y – k)2 = r2 åf/f 

klg hgfpg ;lsG5 . o;nfO{ lj:tfl/t :j¿k cyjf ;fdfGo ¿kdf 

x2 + y2 + 2gx + 2fy + c = 0 åf/f klg hgfpg ;lsG5 . h;nfO{ 

  (x2 + 2gx + g2) + (y2 + 2fy + f2) + (g2 + f2 – c) 

  (x + g)2 + (y + f)2 + (g2 + f2 – c) n]Vbf s]Gb| (– g, – f) / cw{Jof; g2 + f2 – c x'G5 .  

 To:t} Jof;sf clGtd ljGb'x¿ A(x1, y1) / B(x2, y2) lbOPsf] cj:yfdf APB n] Pp6f 

;dsf]0fL lqe'hnfO{ hgfpF5 . hxfF, 

  (AP sf] em'sfj) × (BP sf] em'sfj) = – 1 

 cyjf, 
y – y1

x – x1
 × 

y – y2

x – x2
 = – 1 

 cyjf, (y – y1) (y – y2) = – (x – x1) (x – x2) 

 cyjf, (y – y1) (y – y2) + (x – x1) (x – x2) = 0 åf/f j[Qsf] ;dLs/0fnfO{ b;f{pg ;lsG5 . 

t;y{ j[Qsf] ;dLs/0f lgDg ul0ftLo ;DaGwx¿ -;"qx¿_ åf/f kQf nufpg ;lsG5 .  

1. s]Gb| (h, k) / cw{Jof; 'r' PsfO{ lbOPsf] cj:yfdf (x – h)2 + (y – k)2 = r2 

2. s]Gb| (0, 0) / cw{Jof; 'r' lbOPsf] cj:yfdf x2 + y2 = r2 

3. Jof;sf 5]p5fpsf -clGtd_ ljGb'x¿ (x1, y1) / (x2, y2) lbOPsf] cj:yfdf  

(x – x1) (x – x2) + (y – y1) (y – y2) = 0 

4. ;dLs/0f x2 + y2 + 2gx + 2fy + c = 0 lbOPsf] cj:yfdf s]Gb| (– g, – f) / cw{Jof; 

g2 + f2 – c x'G5 . 

P(x, y)r

O

P(x, y)

O
B(x2, y2)A(x1, y1)
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pbfx/0f 1 

 tn lbOPsf] cjyfdf j[Qsf] ;dLs/0f Qf nufg'xf];\ . 

 (a) s]Gb| (0, 0), cw{Jof; '5' PsfO 

 (b) s]Gb| (– 2, 3), cw{Jof; '4' PsfO 

 (c) Jof;sf 5]p5fpsf ljGb'x¿ (3, 4) / (2, – 7) 

;dfwfg 

 (a) oxfF s]Gb| = (0, 0) / cw{Jof; (r) = 5 

  xfdLnfO{ yfxf 5, j[Qsf] ;dLs/0f 

   x2 + y2 = a2 

   x2 + y2 = 52 

   x2 + y2 = 25 

 (b) oxfF s]Gb| (h, k) = (– 2, 3), cw{Jof; (r) = 4 

  xfdLnfO{ yfxf 5, j[Qsf] ;dLs/0f 

   (x – h)2 + (y – k)2 = r2 

  cyjf, (x + 2)2 + (y – 3)2 = 42 

  cyjf, x2 + 4x + 4 + y2 – 6y + 9 = 16 

  cyjf, x2 + y2 + 4x – 6y – 3 = 0 

 (c) oxfF, j[Qsf Jof;sf 5]p5fpsf ljGb'x¿ 

  dfgf}F, (x1, y1) = (3, 4) / (x2, y2) = (2, – 7) 

  xfdLnfO{ yfxf 5, j[Qsf] ;dLs/0f 

   (x – x1) (x – x2 + (y – y1) (y – y2) = 0 

  cyjf, (x – 3) (x – 2) + (y – 4) (y + 7) = 0 

  cyjf, x2 – 3x – 2x + 6 + y2 – 4y + 7y – 28 = 0 

  cyjf, x2 + y2 – 5x + 3y – 22 = 0 

pbfx/0f 2 

tnsf j[Qsf] s]Gb| / cw{Jof; kQf nufpg'xf];\ . n]vflrqdf j[QnfO{ b]vfpg'xf];\ . 

(a) x2 + y2 = 100 

(b) (x + 2)2 + (y – 3)2 = 24 

(c) 2x2 + 2y2 + 10x + 6y + 7 = 0 
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;dfwfg 

 (a) x2 + y2 = 100 

 pSt ;dLs/0fnfO{ (x – 0)2 + (y – 0)2 = 102 sf] :j¿kdf n]Vbf s]Gb| = (0, 0) / 

cw{Jof; = 10 PsfO x'G5 . 

(b) (x + 2)2 + (y – 3)2 = 24 nfO{ (x – h)2 + (y – k)2 = r2 ;Fu t'ngf ubf{ s]Gb| (h, k) = (– 2, 

3) / cw{Jof; (r) = 24 = 2 6 x'G5 . 

(c) 2x2 + 2y2 + 10x + 6y + 7 = 0 

 cyjf, x2+ y2 + 5x + 3y + 
7

2
 = 0 [2 n] efu ubf{] 

  2g = 5, 2f = 3 / c = 
7

2
 x'G5 . 

 To;}n], s]Gb| (– g, – f) = 



– 

5

2
‚ – 

3

2
 /  

 cw{Jof; (r) = g2 + f2 – c 

  = 
25

4
 + 

9

4
 – 

7

2
 

  = 25 + 9 – 
7

4
 = 

3 3

4
 x'G5 . 

pbfx/0f 3 

 ljGb'x¿ (1, 0), (2, – 7), (8, 1) / (9, – 6) Pp6} j[Qdf k5{g egL k|dfl0ft ug'{xf];\ . 

;dfwfg 

 dfgf}F C(h, k) j[Qsf] s]Gb| A(9, – 6), B(1, 0), C(2, – 7) tyf M(8, 1) Pp6} j[Qdf  

k5{g\ . 

  CA2 = CB2  

 cyjf, (h – 1)2 + (k – 0)2 = (h – 9)2 + (k + 6)2 

 cyjf, h2 – 2h + 1 + k2 = h2 – 18h + 81 + k2 + 12k + 36 

 cyjf, – 2h + 18h – 12k + 1 – 81 – 36 = 0 

 cyjf, 16h – 12k – 116 = 0 

  4h – 3k – 29 = 0 ...(1) 

 km]l/, CD2 = CB2 

 cyjf, (h – 2)2 + (k + 7)2 = (h – 1)2 + (k – 0)2 

A(9, – 6)(h, k)

C

B(1, 0)

D(2, – 7)

M(8, 1)
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 cyjf, h2 – 4h + 4 + k2 + 14k + 49 = h2 – 2h + 1 + k2 

 cyjf, – 4h + 2h + 14k + 53 – 1 = 0 

 cyjf, – 2h + 14k + 52 = 0 

 cyjf, – 2[h – 7k – 26] = 0 

 cyjf, h – 7k – 26 = 0 ...(2) 

 ;dL= (2) nfO{ 4 n] u'0fg u/L ;dLs/0f (1) af6 36fpFbf 

   4h – 3k – 29 = 0 

   4h – 28k – 104 = 0 

(–)   (+)    (+)  

   25k + 75 = 0 

 cyjf, 25k = – 75, k = – 3 

 k sf] dfg ;dL= (1) df /fVbf 

  4h  – 3(– 3) – 29 = 0 

 cyjf, 4h + 9 – 29 = 0 

 cyjf, 4h – 20 = 0 

 cyjf, h = 5 

  s]Gb| (h, k) = (5, – 3) 

 cw{Jof; = CB = (h – 1)2 + k2 = (5 – 1)2 + (– 3)2 = 5 units 

 j[Qsf] ;dLs/0f 

  (x – h)2 + (y – k)2 = r2 

 cyjf, (x – 5)2 + (y + 3)2 = 52 

 cyjf, x2 – 10x + 25 + y2 + 6y + 9 = 25 

 cyjf, x2 + y2 – 10x + 6y + 9 = 0 

 pSt ;dLs/0fnfO{ M(8, 1) ;Gt'i6 u/]df lbOPsf ljGb'x¿ Pp6} j[Qdf kb{5g\ . 

 To;}n], (8)2 + (1)2 – 10 × 8 + 6 × 1 + 9 = 0 

 cyjf, 64 + 1 – 80 + 6 + 9 = 0 

 cyjf, 0 = 0 

  (1, 0), (2, – 7),(8, 1) / (9, – 6) Pp6} j[Qdf kb{5g\ . 
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pbfx/0f 4 

(a) ljGb' (4, 3) eP/ hfg] / Jof;sf ;dLs/0fx¿ 3x + 2y = 5 / 2x – y = 1 ePsf] j[Qsf] 

;dLs/0f kQf nufpg'xf];\ . 

(b) s]Gb| (2, 2) ePsf] / b'j} cIfnfO{ 5f]P/ hfg] j[Qsf] ;dLs/0f kQf nufpg'xf];\ .  

;dfwfg 

 (a) 3x + 2y = 5 / 2x – y = 1 nfO{ ;dfwfg ubf{ 

   3x + 2y – 5 = 0 ...(1) 

   4x – 2y – 2 = 0 ...(2) 

   7x – 7 = 0 

  cyjf, 7x = 7, x = 1 

  x = 1 ;dLs/0f (1) df /fVbf 

   3 × 1 + 2y + 5 = 0 

  cyjf, 2y = 5 – 3 

  cyjf, y = 
2

2
 = 1 

   s]Gb| (x, y) = (h, k) = (1, 1) 

  j[Qsf] ;dLs/0fM (x – h)2 + (y – k)2 = r2 

  cyjf, (x – 1)2 + (y – 1)2 = (4 – 1)2 + (3 – 1)2 

  cyjf, x2 – 2x + 1 + y2 – 2y + 1 = 9 + 4 

  cyjf, x2 + y2 – 2x – 2y – 11 = 0 

 (b) oxfF, (h, k) = (2, 2), r = 2 

   j[Qsf] ;dLs/0f 

   (x – h)2 + (y – k)2 = r2 

  cyjf, (x – 2)2 + (y – 2)2 = 22 

  cyjf, x2 – 4x + 4 + y2 – 4y + 4 = 4 

  cyjf, x2 + y2 – 4x – 4y + 4 = 0 

 

 

 

(2, 2)

O
X

Y
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cEof; 4.4 

1. tn lbOPsf k|To]s cj:yfdf j[Qsf] ;dLs/0f kQf nufpg'xf];\ . 

(a) s]Gb|M (0, 0), cw{Jof; = 3 PsfO  [Ans: x2 + y2 – 9 = 0] 

(b) s]Gb|M (0, 0), Jof; = 10 PsfO  [Ans: x2 + y2 – 25 = 0] 

(c) s]Gb|M (5, – 2), cw{Jof; = 5 PsfO  [Ans: x2 + y2 – 10x + 4y + 4 = 0] 

(d) s]Gb|M (a, b), cw{Jof; = a2 + b2 PsfO  [Ans: x2 + y2 – 2ax – 2by = 0] 

(e) Jof;sf 5]p5fpsf ljGb'x¿ (1, 2) / (7, 6) [Ans: x2 + y2 – 8x – 8y + 18 = 0] 

(f) Jof;sf 5]p5fpsf ljGb'x¿ (3, 4) / (2, – 7) [Ans: x2 + y2 – 5x + 3y – 22 = 0] 

(g) Jof;sf 5]p–5fpsf ljGb'x¿ (a, 0) / (0, b) [Ans: x2 + y2 – ax – by = 0] 

2. tn lbOP cg';f/ ;dLs/0fx¿ ePsf] j[Qsf] s]Gb| / cw{Jof; kQf nufpg'xf];\ . 

 (a) x2 + y2 = 36 [Ans: (0, 0), 6] 

 (b) x2 + y2 = 48 [Ans: (0, 0), 4 3] 

 (c) x2 + y2 = a2 [Ans: (0, 0), a] 

3. (a) (x – 3)2 + (y – 5)2 = 4 [Ans: (3, 5), 2] 

 (b) (x + 1)2 + (y + 3)2 = 25 [Ans: (– 1, – 3), 5] 

 (c) (x + 3)2 + (y – 4)2 = 36 [Ans: (– 3, 4), 6] 

4. (a) x2 + y2 – 4x + 2y – 4 = 0 [Ans: (2, – 1), 3] 

 (b) x2 + y2 – 12x + 4y – 9 = 0 [Ans: (6, – 2), 7] 

 (c) 3x2 + 3y2 – 5x – 6y + 4 = 0 [Ans: 



5

6
‚ 1 ‚ 

13

6
] 

 (d) 9x2 + 9y2 – 36x + 6y – 107 = 0 [Ans: 



2‚ 

– 1

3
‚ 4] 

5. (2, – 2), (6, 6) / (5, 7) eP/ hfg] j[Qsf] ;dLs/0f kQf nufpg'xf];\ . 

[Ans: x2 + y2 – 4x – 6y – 12 = 0] 

6. ljGb'x¿ (0, 0), (0, p) / (q, 0) eP/ hfg] j[Qsf] ;dLs/0f kQf nufpg'xf];\ . 

[Ans: x2 + y2 – 2x + 2y – 8 = 0] 

7. (3, 3) (6, 4), (7, 1) / (4, 6) Pp6} j[Qdf k5{g\ egL k|df0fLt ug'{xf];\ . 

8. ljGb'x¿ (– 2, 0) / (0, – 2) eP/ hfg] / s]Gb| ljGb' ;Lwf /]vf 2x – 3y + 1 = 0 df kg]{ j[Qsf] 

;dLs/0f kQf nufpg'xf];\ . [Ans: x2 + y2 – 2x – 2y – 8 = 0] 
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9. Jof;sf ;dLs/0fx¿ 3x – 2y – 1 = 0 / 4x + y – 27 = 0 ePsf] j[Q ljGb' (2, 3) eP/ hfG5 

eg] pSt j[Qsf] ;dLs/0f kQf nufpg'xf];\ . [Ans: x2 + y2 – 10x – 14y + 49 = 0] 

10. X-cIfsf] ljGb' (– 3, 0) df x'g] / Y-v08 8 agfpg] j[Qsf] ;dLs/0f kQf nufpg'xf];\ . 

[Ans: x2 + y2 + 6x – 10y + 9 = 0] 

11. s]Gb| (– 3, – 4) ePsf] j[Qn] X-cIfnfO{ 5'G5 eg] j[Qsf] ;dLs/0f kQf nufpg'xf];] . 

[Ans: x2 + y2 + 6x + 8y + 9 = 0] 

12. j[Qsf] kl/efiff ;flª\ss / ljGb'kysf ¿kdf lbg'xf];\ . pSt j[Qsf] ;dLs/0f s] slt 

tl/sfn] kQf nufpg ;lsG5, pbfx/0f;lxt k|i6 kfg'{xf];\ . 
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5.0 k'g/fjnf]sg (Review)

lqe'hsf] gfknfO{ lqsf]0fldtL (Trigonometry) elgG5 . lqe'hsf sf]0fx¿ A / B sf] of]u (A+B) 
jf cGt/ (A-B) nfO{ ldl>tsf]0f (Compound Angle) elgG5 . ldl>t sf]0fx¿ (A+B) / (A-B) sf 
lqsf]0fldtLo cg'kftx¿ (Trigonometric Ratios of Compound Angles) :
sin (A+B) = sinA.cosB + cosA.sinB

sin (A-B) = sinA.cosB - cosA.sinB

cos (A+B) = cosA.cosB - sinA.sinB

cos (A-B) = cosA.cosB + sinA.sinB

tan (A+B) = tanA + tanB
1 - tanA.tanB

tan (A-B) = tanA - tanB
1 + tanA.tanB

ldl>t sf]0fx¿ (A+B) / (A-B) sf lqsf]0fldtLo cg'kftx¿sf u'0ffgkmnx¿ (Products of 
Trigonometric Ratios of Compound Angles) :

sin(A+B).sin(A-B) = sin²A - sin²B

sin(A+B).sin(A-B) = cos²B - cos²A

cos(A+B).cos(A-B) = cos²A - sin²B

cos(A+B).cos(A-B) = cos²B - sin²A

5.1 ckjTo{sf]0fsf lqsf]0fldtLo cg'kftx¿ (Trigonometric Ratio of  Multiple Angles)

 olb lqe'hsf s'g} sf]0f A eP To;sf 2A, 3A, 4A, 5A cflbnfO{ sf]0f A sf ckjTo{sf]0fx¿  
 (Multiple Angles of Angle A) elgG5 .

-s_ sf]0f 2A sf lqsf]0fldtLo cg''kftx¿ (Trigonometric Ratios of Angle 2A)

 xfdLnfO{ yfxf 5 (we know that),

 sin(A+B) = sinA.cosB + cosA.sinB

 olb A = B eP dfly lbOPsf] ldl>t sf]0fsf] cg'kft,

 sin(A+A) = sinA.cosA + cosA.cosA

PsfO 

5 lqsf]0fldt (Trigonometry)
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 cyjf, sin2A = sinA.cosA + sinA. sinA

  sin2A = 2sinA.cosA ..........................(i)

oxfF cos2A a/fa/ s] x'G5 <

 cos2A = cos(A+A)

 = cosA.cosA - sinA.sinA

  cos2A = cos²A - sin²A ..........................(ii)

xfdLnfO{ yfxf 5,

 cos²A = 1 - sin²A

  cos²A = (1 - sin²A) - sin²A                           (ii) af6

 = 1 - sin²A - sin²A

  cos2A = 1 - 2sin²A ..........................(iii)

To;}u/L sin²A = 1 - cos²A

  cos2A = cos²A - (1 - cos²A)

 = cos²A - 1 + cos²A

 = 2cos²A - 1

  cos2A = 2cos²A - 1..........................(iv)

 tan2A = ?

oxfF,

 tan2A = tan(A+A)

 = tanA + tanA
1 - tanA.tanA

 = 2tanA
1 - tan²A

  tan2A = 2tanA
1 - tan²A ..........................(v)

 -s_ pbfx/0fx¿

k|dfl0ft ug'{xf];\ .

1. -s_ sin90° = 2sin45°.cos45° = 1 [sin45° = cos45° = 1/2]

 -v_ cos90° = cos²45° - sin²45° = 0
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 -u_ tan90° = 2tan45°
1 - tan²45°

 = ∞ -ckl/eflift_ [tan45° = 1]

-s_  oxfF,

 sin90° = sin(45°+ 45°)

 = sin²(45°)

 = 2sin45°.cos45°

 = 2 x 1
2

 x 1
2

 = 2 x ( 1
2

)²

 = 2 x 1
2

 = 1

  sin90° = 2sin45°.cos45° = 1 k|dfl0ft eof] .

-v_  oxfF,

 cos90° = cos 2 × (45°)

 = cos²45° - sin²45°

 = (cos45°)² - (sin45°)²    [  sin²  = (sin )²]

 = ( 1
2

)² - ( 1
2

)²

 = 
1
2 – 

1
2

 = 0

  cos90° = cos²45° - sin²45° = 0 k|dfl0ft eof] .

-u_  oxfF,

 tan90° = tan2(45°)

 = 2tan45°
1 - tan²45°

 = 2 × 1
1 - (tan²45°)²

 = 2
1 - (1)²

 = 2
1 - 1

 = 2
0

 = ∞ (  Something
0

 = Infinite)
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  tan90° = 2tan45°
1 - tan²45°

 = ∞ k|dfl0ft eof] .

2. -s_ olb sinA = 1
2
 eP sin2A, cos2A / tan2A sf dfgx¿ slt slt x''G5 < kQf nufpg'xf];\

 -v_ olb cosA = 1
3
 eP sin2A, cos2A / tan2A sf dfgx¿ kQf nufpg'xf];\

-s_  oxfF,

 sinA = 1
2
 eP cosA = ?

 cosA = 1 - sin²A

 = 1 - (sinA)²

 = 4
4
 - (1

2
)²            [  1 = 4

4
]

 = 4
4
 - 1

4
  = 3

4

 = ( 3
2

)
2
        [  3 = ( 3 )² / 4 = 2²]

 = 3
2

ctM sin 2A = 2sinA.cosA

 = 2 x 1
2
 x 3

2

 = 3
2

  olb sinA = 1
2
 eP sin2A = 3

2
 x'G5 .

To;}u/L,

 cos 2A = 2cos²A - 1

 = 2(cosA)² - 1

 = 2( 3
2

)² - 1

 = 2 x 3
4
 - 4

4
        [  1 = 4

4
]

 = 6 - 4
4
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 = 2
4

 = 1
2
         [  2

4
 = 2 x 1

2 x 2
 = 1

2
]

  olb sinA = 1
2
 eP cos²A = 1

2
 x'G5 .

 oxfF,

tan 2A = sin 2A
cos 2A

 = 3 /2
1/2

 = 3
2

 x 2
1
             [  a/b

c/d
 = a

b
 x d

c
]

 = 3

  olb sinA = 1
2
 eP tan 2A = 3  x'G5 .

-v_ oxfF,

 cosA = 1
3
 eP sinA = ?

 sinA = 1 - cos²A

 = 1 - (cosA)²

 = 1 - (1
3
)²

 = 9
9
 - 1

9
             [  1 = 9

9
]

 = 9 - 1
9

  = 8
9

 = (2 2
3

)²            [  8 = 2 x 2² = ( 2 )² x 2² = ( 2 )²]

 = 2 2
3

                  [  a ² = a / ( b )² = b ]

ca, sin2A = 2sinA.cosA

 = 2 x 2 2
3

 x 1
3
  = 4 2

9

  olb cosA = 1
3
 eP sin2A = 4 2

9
 x'G5 .
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cos2A = 2cos²A - 1

 = 2 x (1
3
)² - 1

 = 2 x 1
9
 - 9

9
             [  9

9
 = 1]

 = 2 - 9
9

  = - 7
9

 t;y{ olb cosA = 1
3
 eP cos2A = - 7

9
 x'G5 .

oxfF tan2A = sin 2A
cos 2A

 = 4 2 /9
-7/9

 = 4 2
9

 x 9
(-7)

            [  a/b
c/d

 = a
b
 x d

c
]

 = - 4 2
7

t;y{ olb cosA = 1
3
 eP tan2A = - 4 2

7
 x'G5 .

cEof; 5.1 -s_ 

1.  k|dfl0ft ug'{xf];\ (Prove that):

 -s_ sin2  = 2sin  cos   -v_ cos2  = 1 - 2sin²

 -u_ cos2  = 2cos²  - 1  -3_ tan2  = 2tan
1 - tan²

 -ª_ sin60° = 2sin30° cos30° = 3
2

 (sin30° = 1
2
 / cos30° = 3

2
)

 -r_ cos120° = cos²120° - sin²120° = - 1
2
 (sin60° = 3

2
 / cos30° = 1

2
)

 -5_ tan60° = 2tan30°
1 - tan²30°

 = 3  (tan30° = 1
3

)

 -h_ sin120° = 2sin60°cos60° = 3
2

 (sin60° = 3
2

 / cos60° = 1
2
)

 -em_ tan120° = 2tan60°
1 - tan²60°

 = - 3  (tan60° = 3 )

-`_ cos60° = 1 - 2sin²30° = 1
2
 (sin30° = 1

2
)

2. olb sinA = 3
4
 eP sin2A, cos2A / tan2A sf dfgx¿ kQf nufpg'xf];\ . -pQ/M 3 7

8
, 1
8
 / 3 7 )

3. olb cosA = 4
5
 eP sin2A, cos2A / tan2A sf dfgx¿ kQf nufpg'xf];\ . (pQ/M 24

25
, 7
25

 / 24
7

)
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-v_  sf]0f 3A sf lqsf]0fldtLo cg'kftx¿ (Trigonometric Ratios of Angle 3A)

oxfF sin(A+B), sin(A-B), cos(A+B), cos(A-B), tan(A+B) / tan(A-B) sf cg'kftx¿ 
Psk6s ;f]r]/ n]Vg'xf];\ t, ;Sg'x'G5, xf]Og t< s] tL cg'kftx¿sf] k|of]u u/L sin3A, cos3A 
/ tan3A sf cg'kftx¿ kQf nuffpg ;lsPnf< x]/f}+ .

 xfdLnfO{ yfxf 5,

 sin3A = sin(A+2A)

 = sinA.cos 2A + cosA.sin 2A

 = sinA(1 - 2sin²A) + cosA.2sinA cosA    [  cos²A = 1 - 2sin²A / sin²A = 2sinA cosA]

 = sinA - 2sin³A + 2sinA.cos²A

 = sinA - 2sin³A + 2sinA(1 - sin²A)

 = sinA - 2sin³A + 2sinA - 2sin³A

 = 3sinA - 4sin³A

  sin3A = 3sinA - 4sin³A ......................................(i)

 To;}u/L,

 cos3A = cos(A + 2A)

 = cosA.cos2A - sinA.sin2A

 = cosA(2cos²A - 1) - sinA(2sinA.cosA)          [  cos2A = 2cos²A / sin²A = 2sinA cosA]

 = 2cos³A - cosA - 2cosA(sin²A)

 = 2cos³A - cosA - 2cosA(1 - cos²A)              [  sin²A = 1 - cos²A]

 = 2cos³A - cosA - 2cosA + 2cos³A

 = 4cos³A - 3cosA

  cos3A = 4cos³A - 3cosA .................................(ii)

ca, tan3A = ?

oxfF, tan3A = tan(A + 2A)

 = tanA + tan2A
1 - tanA.tan2A
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 = tanA + 2tanA / 1 - tan²A
1 - tanA.2tanA / 1 - tan²A

              [  tan2A = 2tanA
1 - tan²A

]

 = tanA(1 - tan²A) / (1 - tan²A) + 2tanA/1 - tan²A
1 - tan²A / 1 - tan²A - 2tanA / 1 - tan²A

 = tanA - tan³A + 2tanA / (1 - tan²A)
1 - tan²A - 1tan²A / (1 - tan²A)

 = 3tanA - tan³A
1 - 3tan²A

  tan3A = 3tanA - tan³A
1 - 3tan²A

 ......................................(iii)

s] sin2A / cos2A nfO{ tanA sf] ?kdf JoSt ug{ ;lsPnf < k|of; ug{'xf];\ .

oxfF, xfdLnfO{ yfxf 5,

 sin2A = 2sinA.cosA
1

 x'G5 .

 = 2sinA.cosA
sin²A + cos²A

   ?                             [  sin²A + cos²A = 1]

 = 2sinA.cosA / cos²A
sin²A + cos²A / cos²A

   ?                 [  c+z / x/nfO{ cos2A n] efu ubf{]

 = 2sinA.cosA / cosA.cosA
sin²A / cos²A + cos²A / cos²A

         [  cos2A  = cosA.cosA / a + b
ab

 = a
ab

 + b
ab

]

 = 2tanA
tan²A + 1

  sin2A = 2tanA
1 + tan²A

 ..............................(i)

 To;}u/L,

 cos2A = cos²A - sin²A
1

                             [  l;+uf]nfO{ 1 n] efu ubf{ l;+uf] g} x'G5]

 = cos²A - sin²A
cos²A + sin²A

                                      [  1 = cos²A + sin²A]

 = cos²A - sin²A / cos²A
cos²A + sin²A / cos²A

                          [  c+z / x/nfO{ cos2A n] efu ubf{]

 = cos²A / cos²A - sin²A / cos²A
cos²A / cos²A + sin²A / cos²A

    ?        [  a + b
ab

 = a
ab

 + b
ab

]

 = 1 - tan²A
1 + tan²A

  cos2A = 1 - tan²A
1 + tan²A

 ............................(ii)
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  -v_ pbfx/0fx¿

1.  olb sinA = 3
5
 eP sin3A, cos3A / tan3A sf dfgx¿ kQf nufpg'xf];\ .

 xfdLnfO{ yfxf 5,

 sin3A = 3sinA - 4sin³A x'G5 .

 = 3 x 3
5
 - 4 x (3

5
)³                               [  sinA = 3

5
]

 = 9
5

 x 25
25

 - 4 x 27
125

                              [  25
25

 = 1 ePsf]n] x/ ;dfg agfpg]]

 = 225 - 108
125

 = 117
125

 t;y{ olb sinA = 3
5
 eP sin3A = 117

125
 x'G5 .

 oxfF sinA = 3
5
 eP cosA = ?

 xfdLnfO{ yfxf 5,

 cosA = 1 - sin²A

 = 1 - (3
5
)²

 = 25
25

 - 9
25                          [  1 = 25

25
 ePsf]n] ;dfg x/ agfpg]]

 = 25 - 5
25

 = 16
25

 = (4
5
)²  = 4

5

ca cos3A = 4cos³A - 3cosA

 = 4 x (4
5
)³ - 3 x 4

5

 = 4 x 64
125

 - 12 x 25
5 x 25

    ?               [  x/ ;dfg agfpFbf]

 = 256 - 300
125

  = - 44
125

 t;y{ olb sin = 3
5
 eP cos3A = - 44

125
 x'G5 .
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xfdLnfO{ yfxf 5,

 tanA = sinA
cosA

 = 3/5
4/5

 = 3
4

ca, tan3A = 3tanA - tan³A
1 - 3tan²A

 = 3 x 3/4 - (3/4)³
1 - 3 x (3/4)²

 = 9/4 x 16/16 - 27/64
16/16 - 3 x 9/16

 = 144/64 - 27/64
16 - 27/16

 = 144 - 27
64

 - 16
(-11)

                             [  a/b
c/d

 = a
b
 x d

c
]

 = - 117
64

 x 16
11

   = - 117
44

 t;y{ olb sinA = 3
5
 eP tan3A = - 117

44
 x'G5 .

cEof; 5.1 v

1.  olb tanA = 3
4
 eP sin2A, cos2A / tan2A sf dfgx¿ kQf nufpg'xf];\ . 

-pQ/M 24
25

, 7
25

 / 24
7

_

2.  olb sinA = 4
5
 eP sin3A, cos3A / tan3A sf dfgx¿ kQf nufpg'xf];\ . 

 -pQ/M 44
125

, 117
125

 / 44
117

_

3.  olb sinA = 1
2

 eP sin3A, cos3A / tan3A sf dfgx¿ kQf nufpg'xf];\ . 

-pQ/M 1
2

, - 1
2

 / - 1_

4.  olb sinA = 2
2

 eP sin3A, cos3A / tan3A sf dfgx¿ kQf nufpg'xf];\ . -pQ/M 0, -1 / 0_

5.  olb tan  = 1
2
 eP tan  sf] dfg kQf nufpg'xf];\ . -pQ/M 11

2
_
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-u_ pbfx/0fx¿

1. olb cos 2  = cos²  - sin²  eP cos²  = ± 1 + cos²
2

 x'G5 eg] k|dfl0ft ug'{xf];\ .

oxfF, cos 2  = cos²  - sin²

xfdLnfO{ yfxf 5,

 sin²  = 1 - cos²

  cos2  = cos²  - (1 - cos² )

cyjf, cos2  = cos²  - 1 + cos²

cyjf, cos2  + 1 = 2cos²

cyjf,  cos2  + 1
2

 = cos²

cyjf,  (
2

cos 2  + 1
2

)² = (cos )² 

cyjf,  ± cos 2  + 1
2

 = cos²                (  b'a} tkm{ ju{ x6fpFbf)

 t;y{ olb cos²A = cos²A - sin²A eP

 cos  = ± 1 + cos2
2

 x'G5 .

2. k|dfl0ft ug'{xf];

 tan  = 1 - cos²
sin²

oxfF,

 bfofF kIf = 1 - cos²
sin²

 = cos²  + sin²  - (cos²  - sin² )
sin²

                       [  cos²  + sin²  = 1]

 = cos²  + sin²  - cos²  - sin²
sin²

 =  2sin²
2sin² .cos

 = sin .sin
sin .cos
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 = sin
cos

 = tan

 = afofF kIf

 t;y{ afofF kIf = bfofF kIf k||dffl0ft eof] .

3.  k||dfl0ft ug'{xf];

 cos3  + sin3
cos  - sin

 = 1 + 2sin2

 afofF kIf =  cos3  + sin3
cos  - sin

 = 4cos³  - 3cos  + 3sin  - 4sin³
cos  - sin

 = 4cos³  - 4sin³  - 3cos  - 3sin
cos  - sin

 = 4(cos³  - sin³ ) - 3(cos  - sin )
cos  - sin

 xfdLnfO{ yfxf 5,

 cos³  - sin³  = (cos  - sin ) (cos²  + sin²  + sin .cos )

 = 4(cos  - sin ) (cos²  + sin²  + sin .cos ) - 3(cos  - sin )
(cos  - sin )

 = (cos  - sin ) {4(1 + sin .cos )} - 3
(cos  - sin )

 = (4 + 4sin .cos  - 3)

 = 1 + 2(2sin .cos )

 = 1 + 2sin2

 = bfofF kIf

 t;y{ afofF kIf = jfofF kIf k||dfl0ft eof] .
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4.  k||dfl0ft ug'{xf];\ M

 sin3
sin

 - cos3
cos

 = 2

oxfF, afofF kIf = sin3
sin

 - cos3
cos

 = 3sin  - 4sin³
sin

 - 4cos³  - 3cos
cos

 = sin (3 - 4sin² )
sin

 - cos (4cos²  - 3)
cos

 = 3 - 4sin²  - (4cos²  - 3)

 = 3 - 4sin²  - 4cos²  + 3

 = 3 + 3 - 4(sin²  + cos² )

 = 6 - 4(1)                                [  sin²  + cos²  = 1]

 = 6 - 4

 = 2

 = bfofF kIf

  afofF kIf = bfofF kIf k||dfl0ft eof] .

5.  k||dfl0ft ug'{xf];\ M

 cos³  - cos³
sin³  + sin³

 = tan

afofF kIf = cos³  - (4cos³  - 3cos )
3sin  - 4sin³  + sin³

 = cos³  - 4cos³  + 3cos
3sin  - 3sin³

 = 3cos  - 3cos³
3sin  - 3sin³

 = 3cos (1 - cos² )
3sin (1 - sin² )

 = cos .sin²
sin .cos²

 = cos .sin .sin
sin .cos .cos
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 = sin
cos

 = tan

 = bfofF kIf

  afofF kIf = bfofF kIf k||dfl0ft eof] .

6.  k||dfl0ft ug'{xf];\ .

 sin2  + 1 - cos2
sin2  + 1 + cos2

 = tan

afofF kIf = sin2  + 1 - cos2
sin2  + 1 + cos2

 = 2sin cos  + 2sin²
2sin cos  + 2cos²

 = 2sin (cos  + sin )
2cos (sin  + cos )

 = sin
cos

 = tan

 = bfofF kIf

  afofF kIf = bfofF kIf k||dfl0ft eof] .

7.  k||dfl0ft ug'{xf];\ M

  cot(  + 45°) - tan(  - 45°) = 2cos2
1 + sin2

 = cot(  + 45°) - tan(  - 45°)

 = cos(  + 45°)
sin(  + 45°)

 - sin(  - 45°)
cos(  - 45°)

 = cos(  + 45°).cos(  - 45°) - sin(  + 45°). sin(  - 45°)
sin(  + 45°). cos(  – 45°)

xfdLnfO{ yfxf 5,

 cosA.cosB - sinA.sinB = cos(A + B)

 = cos[(  + 45°) + (  - 45°)]
(sin .cos45° + cos .sin45°)(cos .cos45° + sin .sin45°)
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 = cos(  + 45° +  - 45°)
( 1

2
.sin  + 1

2
cos )( 1

2
cos  + 1

2
.sin )

 = cos2
1
2

(sin  + cos ). 1
2

(sin  + cos )

 = cos2
( 1

2
)²(sin  + cos )²

 = cos2
1
2
(sin²  + cos²  + 2sin .cos )

 = 2cos2
1 + sin2

 = bfofF kIf

  afofF kIf = bfofF kIf k||dfl0ft eof] .

8.  k||dfl0ft ug'{xf];\ M

 (2cos  + 1) (2cos  - 1) (2cos2  - 1) = 2cos4  + 1

afofF kIf = (2cos  + 1) (2cos  - 1) (2cos2  - 1)

 = {(2cos )² - (1)²} (2cos2  - 1)                               [  (a + b) (a - b) = a² - b²]

 = (4cos2  - 1) (2cos2  - 1)

 = {2(2cos2 ) - 1} (2cos2  - 1)

 = {2(1 + cos2 ) - 1} (2cos2  - 1)                            [  2cos²  = 1 + cos2 ]

 = (2 + 2cos2  - 1) (2cos2  - 1)

 = (2cos2  + 1) (2cos2  - 1)

 = (2cos2 )² - 1²                                  [  km]/L (a + b) (a - b) = a² - b²]
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 = (4cos²2  - 1)

 = 2(2cos²2 ) - 1

 = 2{cos²(2 ) + 1} - 1                         [  2cos²  = 1 + cos2  x'g] ePsf]n]]

 = 2cos4  + 2 - 1

 = 2cos4  + 1

 = bfofF kIf

  afofF kIf = bfofF kIf k||dfl0ft eof] .

9. k||dfl0ft ug'{xf];\ M

 4(cos6  - sin6 ) = 3cos2  + cos³2

 afofF kIf = 4(cos6  - sin6 )

 = 4[(cos² )³ - (sin² )³]

 = 4(cos²  - sin² ) [(cos² )² + (sin² )² + cos² .sin² ]       [  a³ + b³ = (a - b) (a² + b² + ab)]

 = 4cos² [(cos²  - sin² ) - 2sin² .cos²  + sin² .cos²     [  a4 + b4 = (a² + b²)² - 2a²b²]

 = 4cos² [1² - sin² .cos² ]                                            [  sin²  + cos²  = 1]

 = 4cos² [1 - 1
4
(2sin² .cos² ]

 = 4cos² [4 - (2sin² .cos² )²
4

]

 = cos² [4 - (sin² )²]                                [  2sin cos  = sin² ]

 = cos² [4 - 1 + cos²2 ]                          [  sin²  = 1 - cos² ]

 = cos² (3 + cos²2 ]

 = 3cos2  + cos32

  afofF kIf = bfofF kIf k||dfl0ft eof] .
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10. k||dfl0ft ug'{xf];\ M

 1
4
( 1
sin50°

 + 3
cos50°

) = 1

afofF kIf = 1
4
( 1
sin50°

 + 3
cos50°

)

 = 1
2
(1
2
. 1
sin50°

 + 3
2

. 3
cos50°

)

 = 1
2

(sin30°
sin50°

 + cos30°
cos50°

)                               [  1
2
 = sin30° / 3

2
 = cos30°]

 = 1
2
(sin30°.cos50° + cos30°.sin50°

sin50°.cos50°
)

 = sin(30° + 50°)
2sin50°.cos50°

 = sin80°
sin2(50°)

                                               [  2sin .cos  = sin2 ]

 = sin(180° - 100°)
sin100°

                                    [  sin(180° - ) = sin ]

 = sin100°
sin100°

 = 1

  afofF kIf = bfofF kIf k||dfl0ft eof] .

11.  k||dfl0ft ug'{xf];\ M

 cos8  + sin8  = 1 - sin²2  + 1
8
sin42

 afofF kIf = cos8  + sin8

 = (cos4 )² + (sin4 )²

 = (cos4 )² - 2cos4 .sin4  + (sin4 )² + 2sin4 .cos4

 = (cos4  - sin4 )² + 1
8
(16sin4 .cos4 )

 = [(cos² )² - (sin² )²]² + 1
8
(2sin .cos )4

 = [(cos²  + sin² )(cos²  - sin² )]² + 1
8
(sin2 )4

 = [1.cos2 ]² + 1
8
(sin42 )
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 = cos²2  + 1
8
sin42

 = 1 - sin²2  + 1
8
sin42

 = bfofF kIf

  afofF kIf = bfofF kIf k||dfl0ft eof] .

12.  k||dfl0ft ug'{xf];\ M

 4
3
 (sin320° + cos³10°) = sin20° + cos10°

afofF kIf = 4
3
 (sin320° + cos³10°

 = 1
3
 (4sin³20° + 4cos³10°)

 = 1
3
 [(3sin20° - sin3(20° + cos3(10°) + 3cos10°)

 = 1
3
 (3sin20° + 3cos10° - sin60° + cos30°)

 = 1
3
 × [3(sin20° + cos10°) - 3

2
 + 3

2
]

 = 1
3
 × 3(sin20° + cos10°)

 = sin20° + cos10°

 = bfofF kIf

  afofF kIf = bfofF kIf k||dfl0ft eof] .

13.  olb sin  = 1
2
(a + 1

a
) eP sin3  = - 1

2
(a³ + 1

a³
) x'G5 egL k||dfl0ft ug'{xf];\ .

 oxfF, sin  = 1
2
(a + 1

a
)

 sin3  = 3sin  - 4sin³

 = 3.1
2
(a + 1

a
) - 4{1

2
(a + 1

a
)}³

 = 3
2
(a + 1

a
) - 4 x 1

8
(a + 1

a
)³

 = 1
2
[3(a + 1

a
) - {a³ + 1

a³
 + 3.a.1

a
(a + 1

a
)}]                 [  (a + b)³ = a³ + b³ + 3ab(a + b)]



P]lR5s ul0ft, sIff !)133

 = 1
2
[3(a + 1

a
) - (a³ + 1

a³
 ) - 3(a + 1

a
)]

 = 1
2
[-(a³ + 1

a³
)

 = -1
2
(a³ + 1

a³
)

  sin3  = - 1
2
(a³ + 1

a³
) k||dfl0ft eof] .

14.  sin2  / cos3  sf] ;'q k||of]u u/L sin18° sf] dfg kQf nufpg'xf];\ .

 oxfF,   = 18° dfGbf

  5  = 5 x 18° x'G5 .

 cyjf 2  + 3  = 90°

 cyjf 2  = 90° - 3

 b'j} tkm{ sin cg'kft ln+bf

  sin2  = sin(90° - 3 )

 cyjf 2sin .cos  = 4cos³  - 3cos

 cyjf 2sin .cos  = 4cos³  - 3cos

 cyjf 2sin  = cos (4cos²  - 3)
cos

 cyjf 2sin  = 4cos²  - 3

 cyjf 2sin  = 4(1 - sin² ) - 3

 cyjf 2sin  = 4 - 4sin²  - 3

 cyjf 4sin²  + 2sin  - 1 = 0

 of] ;dLs/0fnfO{ ax² + bx + c = 0 ;Fu t'ngf ubf{ ju{ ;dLs/0fsf] ;'q cg';f/

 sin  = -2 ± 2² - 4  x (-1).4
2 x 4

 = -2 ± 4 + 16  
2 x 4

 = -2 ± 20 
2 x 4

 = -2 ± 2 5 
2 x 4

  = -1 ± 5 
4
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xfdLnfO{ yfxf 5 sin18° dfg 3gfTds x'G5 .

  sin18° = -1 ± 5 
4

 x'G5 .

cEof; 5.1 -u_

1.  k||dfl0ft ug'{xf];\ M

 -s_ cos  = ± 1 + cos2
2

  -v_ sin  = ± 1 - cos2
2

 -u_ tan  = ± 1 - cos2

1 + cos2
  -3_ cot  = ± 1 + cos2

1 - cos2

2.  k||dfl0ft ug'{xf];\ M

 -s_ sin2
1 - cos2

 = cot  -v_ sin2
1 + cos2

 = tan   -u_ 1 + cos2
sin2

 = cot  
 

 -3_ 1 - cos2
sin²

 = tan  -ª_ tan²  = 1 - cos2
1 + cos2

  -r_ cot²  = 1 + cos2
1 - cos2

 -5_ cos2
1 + sin2

 = 1 + cos
1 - cos

  -h_ 1 + sin2
cos2

 = 1 + tan
1 - tan

 -em_ sin²  - cos2  + 1
sin²  + cos2  + 1

 = tan  -`_ sin2 .cot  = 1 + cos2

 -6_ (1 - cos2 ) = sin2 .tan   -7_ 2 + 2 + 2cos4  = 2cos

 -8_ cos3  + cos  = 2cos .cos3

3.  k||dfl0ft ug'{xf];\ M

 -s_ cos3  - sin3
cos  + sin

 = 1 - 2sin2  -v_ sin3
sin

 + cos3
cos

 = 4cos2

 -u_ sin3
sin

 - cos3
cos

 = 2  -3_ sin³  + cos³
sin  + cos

 = 1 - 1
2
sin2

 -ª_ cos³  - sin³
cos  - sin

 = 1 + 1
2
sin²  -r_ cos3  - cos3

sin3  + sin3
 = tan

 -5_ sin3  + sin³
cos³  - cos3

 = cot   -h_ 
sin³  + sin3
cos3  - cos³

 = -cot

 -em_ 
cos3  - cos³
sin³  + sin3  = -tan   -`_ sin3  + sin3

sin
 - cos3  + cos³

cos
 = 3
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4. k||dfl0ft ug'{xf];\ M

 -s_ 1 - tan²(45° - )
1 + tan²(45° - )

 = sin2   -v_ 1 + cot²(45° - )
1  - cot²(45° - )

 = sec2

 -u_ cot(  - 45°) - tan(  - 45°) = 2cos2
1 + sin2

 -3_ 2sin²(45° - ) = 1 - sin2

 -ª_ cos²(45° - ) - sin²(45° - ) = sin2  -r_ sin(45° + )
cos(45° + )

 = cos2
1 - sin2

 -5_ sin2  = 1 - tan²(45° - )
1 + tan²(45° - )

  -h_ 2
cos2

 = tan(45° + ) + tan(45° - )

 -em_ 1 + tan²(45° - )
2tan(45° - )

 = sec2   -`_ 1 + cos2  = 2sin²(90° - )

 -6_ tan(45° - ) - tan(  - 45°) = 2sec²  -7_ 1
4
 ( 1

sin10° 
 - 3

cos10° 
) = 1

 -7_ 1
3

 [sin(45° + ) + cos(45° + ) = cos

5.  k||dfl0ft ug'{xf];\ M

 -s_ sin4  - cos4  = - cos2    -v_ 8(sin6  + cos6 ) = 5 + 3cos4

 -u_ 8(cos6  - sin6 ) = 7cos2  + cos2 .cos4  -3_ sin8  - cos8  = 1 - 1
2
 sin²2  - 1

8
 sin42

 -ª_ 8(sin8  + cos8 ) = 8 - 8sin²2  + sin42  -r_ 4(cos8  - sin8 ) = 3cos2  + cos2 .cos4

 -5_ tan8
tan2

 = 
sec8  - 1
sec8  -1

   -h_ 4(cos³20° + cos³10°)
cos20° + sin10°

 = sec8  - 1
sec4  - 1

 -em_ 8(sin4 ) = 3 - 4cos2  + cos4   -`_ 8(cos4 ) = 3 +  4cos2  + cos4

6.  olb cos  = 1
2
(a + 1

a
) eP k||dfl0ft ug'{xf];\ M

 -s_ cos2  = (a² + 1
a²

)   -v_ cos4  = (a4 + 1
a4

)

7.  olb cos  = 1
2
(a + 1

a
) eP k||dfl0ft ug'{xf];\ M cos3  = (a³ + 1

a³
)

8.  olb sin  = 1
2
(a + 1

a
) eP k||dfl0ft ug'{xf];\ M sin3  = (a³ + 1

a³
)

9.  olb cos2A = 3cos2A - 1
3 - cos2B  eP k||dfl0ft ug'{xf];\ M tanA =  ± 2 .tanB

10.  olb tan  = b
a
 eP k||dfl0ft ug'{xf];\ M  bsin2  + acos2  = a
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5.2  ckj{ts sf]0fsf] lqsf]0fldtLo cg'kftx¿ (Trigonometric Ratios of
 Sub-Multiple Angles)

 lqe'hsf s'g} sf]0f A nfO{ cfwf ubf{ 
A
2 / PsltxfO{ ubf{ 

A
3 x'G5 . oxfF, sf]0fx¿ 

A
2 , 

A
3 cflbnfO{ 

 sf]0f A sf ckj{ts sf]0fx¿ (Sub-multiple Angles) elgG5 .

-s_  sf]0f A sf] lqsf]0fldtLo cg'kftx¿nfO{ A
2 sf] ¿kdf JoQm ubf{ (sinA, cosA /   

 tanA sf] dfq)

 oxfF,

 xfdLnfO{ yfxf 5,

 sinA = sin(A
2

 + A
2

) x'G5 .

 = sinA
2

.cosA
2

 + cosA
2

.sinA
2

 = sinA
2

.cosA
2

 + sinA
2

.cosA
2

 = 2sinA
2

.cosA
2

  sinA = 2sinA
2

.cosA
2

 ................................(i)

 To;}u/L cosA a/fa/ s] xf]nf <

 oxfF, cosA = cosA(A
2

 + A
2

)

   = cosA
2

.cosA
2

 - sinA
2

.sinA
2

   = cos²A
2

 - sin²A
2

  cosA = cos²A
2

 - sin²A
2
 ................................(ii)

 xfdLnfO{ yfxf 5,

 sin²A
2

 = 1 - cos²A
2

 tyf cos²A
2

 = 1 - sin²A
2

 ctM cosA = cos²A
2

 - (1 - cos²A
2

)

   = cos²A
2

 - 1 + cos²A
2
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  cosA = cos²A
2

 - 1 ........................................(iii)

 / cosA = cos²A
2

 - sin²A
2

  = 1 - sin²A
2

 - sin²A
2

  cosA = 1 - 2sin²A
2

 ......................................(iv)

;dLs/0f (iii) / (iv) af6 j|mdzM

 2cos²A
2

 = 1 + cosA .......................................(v)

 2sin²A
2

 = 1 - cosA .........................................(vi)

 km]/L oxfF,

  tanA = tan(A
2

 + A
2

)

   = tan
A
2 + tan

A
2

1 - tanA
2

.tanA
2

  tanA = 2tan
A
2

1 - tan²A
2

 ..............................(vii)

 pbfx/0fx¿

1.  olb sinA
2

 = 3
5
 eP sinA,cosA / tanA sf dfgx¿ kQf nufpg'xf];\ .

 oxfF, sinA
2

 = 3
5
 x'Fbf cosA

2
 = 1 - sin²A

2
 = 1 - 9

25
 = 4

5

 sinA  = 2sinA
2

.cosA
2

  = 2 x 3
5
 x 4

2

  = 24
25

 cosA  = 2cos²A
2

 - 1

  = 2 x (4
5
)² - 1
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  = 2 x 16
25

 - 1

  = 32
25

 - 1

  = 32 - 25
25

  = 7
25

 / tanA = sinA
cosA

  = 
24
25
7
25

  = 24
7

2.  olb sinA
2

 = 1
2
 eP sinA, cosA / tanA sf dfgx¿ kQf nufpg'xf];\ .

 oxfF

 sinA = 1
2
 eP cosA

2
 = ?

 cosA
2

 = 1 - sin²A
2

 = 1 - 1
4

 = 4 - 1
4

 = 3
4

 = 3
2

  sinA = 2sinA
2

.cosA
2

 = 2 x 1
2
 x 3

2
 = 3

2
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To;}u/L

 cosA  = 2cos²A
2

 - 1

 = 2 x ( 3
2

)² - 1

 = 2 x 3
4
 - 1                          [  ( 3 )² = 3]

 = 6 - 4
4

 = 2
4
   = 1

2

  / tanA = sinA
cosA

 = 

3
2
1
2

 = 3

cEof; 5.2 -s_

1.  olb cosA
2

 = 3
2
 eP sinA, cosA / tanA sf dfgx¿ kQf nufpg'xf];\  -pQ/M 24

25, - 7
25 / -24

7 _

2.  olb cosA
2

 = 3
2

 eP sinA, cosA / tanA sf dfgx¿ kQf nufpg'xf];\ -pQ/M 3
2

, 1
2
 / 3 _

3.  olb cosA
2

 = 1
2

 eP sinA, cosA / tanA sf dfgx¿ kQf nufpg'xf];\ -pQ/M 1, 0, ∞_

4.  k|dfl0ft ug'{xf];\ M

 -s_ sin  = 2sin
2
.cos

2

 -v_ cos  = cos²
2
 - sin²

2
 = 2cos²

2
 - 1 = 1 - 2sin²

2

 -u_ tan  = 
tan2

1 - tan²
2

 -3_ sin90° = 2sin45°.cos45° = 1 (sin45° = cos45° = 1
2

)

 -ª_ cos90° = cos²30° - sin²30° = 1
2

 (cos30° = 3
2

 / sin30° = 1
2
)
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 -r_ tan60° = 2tan30°
1 - tan²30°

 = 3  (tan30° = 1
3

)

 -5_ cos90° = cos²45° - sin²45° = 0 (sin45° = cos45° = 1
2

)

 -h_ tan90° = 
2tan45°

1 - tan²45°
 = ∞ (tan45° = 1)

 -em_ olb sin30° = 1
2
 eP k|dfl0ft ug'{xf];\ sin15° = 3 -1

2 2

-v_ sf]0f A sf] lqsf]0fldtLo cg'kftx¿nfO{ A
3

 sf] ?kdf JoQm ubf{ (sinA, cosA 
 / tanA sf] dfq)

 oxfF sinA = sin3.A
3

                              [  A = 3 x A
3

]

  sinA = 3sinA
3

 - 4sin³A
3

 ..................................(i)

 To;}u/L, cosA = cos3A
3

                                [  A = 3 x A
3

]

  cosA = 4cos³A
3

 - 3cosA
3

 ..............................(ii)

 /  tanA = tan3A
3

                                  [  A = 3 x A
3

]

  cosA = 3tan
A
3 - tan³

A
3

1 - 3tan²A
3

 ................................(iii)

 pbfx/0fx¿

1.  olb sin3 = 12 eP sin , cos  / tan  sf dfgx¿ kQf nufpg'xf];\ .

 oxfF,

 sin3 = 12 eP cos3 = ?

 cos3 = 1 - 1
4

     ?                      [  cos3 = 1 - sin²
3

]

 = 4 - 1
4

 = 3
2

  sinA = 3sin3 - 4sin³3
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 = 3 x 12 - 4 x (12)³

 = 32 - 4 x 12

 = 3 - 1
2

 = 22

 = 1

  sin3 = 12 eP sin  = 1 x'G5 .

To;} u/L,

 cos  = 4cos3

3 - 3cos3

 = 4 x ( 3
2

)3 - 3 x 3
2

 = 4 x 3 3
8

 - 3 3
2

 = 3 3
2

 - 3 3
2

 = 0

 cyjf,

 12 3
8

 - 3 3
2

 = 12 3  - 12 3
8

 = 0
8

 = 0

 / tan  = sin
cos

 = 1
0

 = ∞
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2.  olb cos3 = 45 eP sin , cos  / tan  sf dfgx¿ kQf nufpg'xf];\ .

 oxfF,  cos3 = 45 eP sin3 = ?

 sin3 = 1 - cos²
3

                       [  sin  = 1 - cos² ]

 = 1 - (4
5
)²

 = 1 - 16
25

 = 25 - 16
25

 = 9
25

 = 35

  sin  = 3sin3 - 4sin³3

 = 3 x 35 - 4 x (35)³

 = 95 - 4 x 27
125

 = 225 - 108
125                             [  5 / 125 sf] n=;= 125 ePsf]n]]

  sin  = 117
125

 To;}u/L,

 cos   = 4cos²3 - 3cos3

 = 4 x (45)³ - 4 x 45

 = 4 x 64
125 - 12

5

 = 256 - 300
125                              [  5 / 125 sf] n=;= 125 ePsf]n]]

 = - 44
125

 / tan  = sin
cos

  = 117
125 ÷ - 44

125 = -117
44
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cEof; 5.2 -v_

1.  olb cos3 = 3
2

 eP sin , cos  / tan  sf dfgx¿ kQf nufpg'xf];\ . -pQ/M 1, 0, ∞_

2.  olb sin3 = 1
2

 eP sin , cos  / tan  sf dfgx¿ kQf nufpg'xf];\ .

3.  olb cos
3
 = 3

5
 eP sin , cos  / tan  sf dfgx¿ kQf nufpg'xf];\ . -pQ/M 44

125
, - 117

125
, 44
125

_

4.  k||dfl0ft ug'{xf];\ M

 -s_ sin  = 3sin3 - 4sin³3   -v_ cos  = 4cos3 - 3cos3

 -u_ tan  = 
4cos3 - tan³3

1 - 3tan
3

 -3_ sin90° = 3sin30° - 4sin³30° = 1      [sin30° = 12]

 -ª_ cos90° = 4cos³30° - 3cos30° = 0    [cos30° = 3
2

]

 -r_ tan 135° = 3tan45° - tan³45°
1 - 3tan²45°

 = -1      [tan45° = 1]

 -5_ sin180° = 3sin60° - 4sin³60° = 0        [sin60° = 3
2

]

 -h_ cos180° = 4cos³60° - 3cos60° = -1     [cos60° = 12]

 -em_ sin270° = 3sin90° - 4sin³90° = -1

 -`_ olb sin135° = 1
2

 eP sin45° = 1
2

 - cos45° x'G5 eg] k||dfl0ft ug'{xf];\ .

 pbfx/0fx¿

1.  olb cos30° = 3
2

 eP sin15°, cos15° / tan15° sf dfgx¿ kQf nufpg'xf];\ .

 oxfF,  cos30° = 3
2

 eP sin30° = ?

 sin30° = 1 - cos230°

  = 1 - ( 3
2

)²

  = 1 - 3
4

  = 4 - 3
4

 = 1
2
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xfdLnfO{ yfxf 5,

  2sin²2 = 1 - cos

 cyjf 2sin²30°
2  = 1 - cos30°

 cyjf 2sin²15° = 1 - 3
2

cyjf sin²15° = 2 - 3
2

 = 4 - 2 3
8

                         [  c+z / x/nfO{ 2 n] u'0ffg ubf{]

 = 1
8
(3 - 2 3  + 1)               [  4 = 3 + 1]

 = 1
8
{( 3 )² - 2 3  + 1²}       [  3 = ( 3 )²]

 = ( 1
2 2

)² ( 3  - 1)²             [  8 = (2 2 )²]

 = { 1
2 2

( 3  - 1)}²

  sin15° = 3  - 1
2 2

     [  sin15° klxnf] rt'yf{+zdf kb{5, To;sf] dfg 3gfTds x'G5 .]

 To;}u/L,

 2cos²30°
2

 = 1 + cos30°

 cyjf 2cos²15° = 1 + 3
2

 cyjf 2cos²15° = 2 + 3
4

    = 4 + 2 3
8

    = 3 + 2 3  + 1
8

    = ( 3 )² + 2 3  + 1²
(2 2 )²

    = ( 3  + 1)²
(2 2 )²

  cos15° = 3  + 1
2 2

     [  cos15° klxnf] rt'yf{+zdf kg]{ ePsf]n] To;}sf] dfg 3gfTds x'G5]
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 tan15° = sin15°
cos15°

 = 

3  - 1
2 2
3  + 1
2 2

 = 3  - 1
3  + 1

 = 3  - 1
3  + 1

 x 3  - 1
3  - 1

               [  c+z / x/nfO{ ( 3  - 1) n] u'0ffg ubf{]

 = ( 3  - 1)²
( 3 )² - 1²

                         [  (a + b) (a-b) = a² - b² tyf (a - b) (a - b) = (a - b)²]

 = ( 3 )² - 2 3  + 1
3 - 1

               [  (a - b)² = a² - 2ab + b²]

 = 3 - 2 3  + 1
2

                    [  ( 3 ) ² = 3]

 = 4 - 2 3
2

 = 2(2 - 2 3 )
2

  tan15° = 2 - 3

2.  k||dfl0ft ug'{xf];\ M

 -s_ 
sin

1 + cos
 = tan

2
  -v_ tan

2
 = 1 + sin  - cos

1 + sin  + cos
 -s_ oxfF,

 afofF kIf = sin
1 + cos

 = 2sin2.cos2
cos²

2
 + sin²

2
 + cos²

2
 - sin²

2

                [  1 = sin²2 + cos²2 / cos  = cos²2 - sin²2]
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 = 2sin2.cos2
2cos²

2

 = sin2
cos

2

                                       [  c+z / x/af6 2cos²2 x6fpFbf]

 = tan
2

  afofF kIf = bfofF kIf k||dfl0ft eof] .

-v_ bfofF kIf = 1 + sin  - cos
1 + sin  + cos

 = 1 + 2sin2.cos2 - (1 - 2sin²2)
1 + sin

2
.cos

2
 + 2cos²

2
 - 1

 = 1 + 2sin2.cos2 - 1 + 2sin²2
 2cos

2
[sin

2
 + cos

2
]

 = 2sin2[cos2 + sin2]
 2cos

2
[cos

2
 + sin

2
]

 = sin2
 cos

2

 = tan
2
 = afofF kIf

  afofF kIf = bfofF kIf k|dfl0ft eof] .

3.  k|dfl0ft ug'{xf];\ M

 sec  + tan   = tan(45° + 
2
)

 afofF kIf = sec  + tan
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 = 1
cos

 + sin
cos

  = 1 + sin
cos

 = cos²2 + sin²2 + 2cos2.sin2
 cos²

2
 - sin²

2

 = (cos2 + sin2)²
 (cos

2
 + sin

2
) (cos

2
 - sin

2
)

 = (cos2 + sin2) (cos2 + sin2)
 (cos

2
 + sin

2
) (cos

2
 - sin

2
)

 =  cos2 + sin2
  cos

2
 - sin

2

 = 

 cos2 + sin2
  cos

2
  
 cos2 - sin2

  cos
2

                       [  c+z / x/nfO{ cos
2
 n] efu ubf{]

 = 

 cos2
  cos

2 

+

 

 sin2
  cos

2
  

 cos2
  cos

2

 
-
 
 sin2
  cos

2

   = 1 + tan2
1 - tan

2

 = tan45° + tan2
1 - tan45°.tan

2

                                    [  1 = tan45° / tan
2
 = 1 x tan

2
]

 = tan(45°+ 
2
)

  afofF kIf = bfofF kIf k|dfl0ft eof] .  [k'gZrM of] ;d:ofnfO{ bfofF kIf klg xn ug{ ;lsG5, ug'{xf];\ .]
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4.  k|dfl0ft ug'{xf];\ M

 (sin
2
 + cos

2
)² = 1 + sin

 bfofF kIf  = (sin
2
 + cos

2
)²

   = sin²
2
 + cos²

2
 + 2.sin

2
.cos

2
   = 1 + sin2.

2
   = 1 + sin

   = bfofF kIf

  afofF kIf = bfofF kIf k|dfl0ft eof] .

5.  k|dfl0ft ug'{xf];\ M

  cos
1 + cos  x 

sin2
1 + cos2  = tan

2
 afofF kIf = cos

1 + cos  x sin2
1 + cos2

  = cos
1 + cos  x 2sin .cos

cos²  + sin²  + cos²  - sin²

  = cos
1 + cos  x 2sin .cos

2cos²

  = 2sin .cos²
2cos² (1 + cos )

  = sin
(1 + cos )

 = sin
cos²

2
 + sin²

2
 + cos²

2
 + sin²

2

 = 2sin2.cos2
2cos²

2

 = sin2
cos

2
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 = tan
2

  afofF kIf = bfofF kIf k|dfl0ft eof] .

6.  olb cos
2
 = 1

2
(a + 1

a
) eP k|dfl0ft ug'{xf];\ M

 cos
2
 = 1

2
(a + 1

a
)

 oxfF,

 cos
2
 = 1

2
(a + 1

a
)

  cos  = 2cos²
2
 - 1

 = 2{1
2
(a + 1

a
)}² - 1

 = 2 x 1
4
(a² + 2.a.1

a
 + 1

a²
) - 1

 = 1
2
(a² + 2 + 1

a²
 - 2)                            [  1

2
 sdg lnFbf]   [2 - 1 = 2 x 1

2
]

  cos  = 1
2
(a² + 1

a²
) k|dfl0ft eof] .

7.  k|dfl0ft ug'{xf];\ M

 sin6

2
 + cos6

2
 = 1

4
(4 - 3sin² )

 afofF kIf  = sin6

2
 + cos6

2

   = (cos²
2
)³ + (sin²

2
)³

   = (cos²
2
 + sin²

2
) (cos4

2
 + sin4

2
 - sin²

2
.cos²

2
)

   = 1{cos²
2
 + sin²

2
)² - 2sin²

2
.cos²

2
} - sin²

2
.cos²

2
   [  a4 + b4 = (a² + b²) - 2a²b²]

   = 1² - 2sin²
2
.cos²

2
 - sin²

2
.cos²

2

   = 1 - 3sin²
2
.cos²

2

   = 1 - 3 x 1
4
 (4sin²

2
.cos²

2
)

   = 1 - 3
4
(2sin

2
.cos

2
)²
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  = 4
4
 - 3

4
(sin2.

2
)²

  = 1
4
(4 - 3sin² )

  afofF kIf = bfofF kIf k|dfl0ft eof] .

8.  k|dfl0ft ug'{xf];

 cos³2 - sin³2
cos

2
 - sin

2

 = 1 + 1
2
sin

 afofF kIf = cos³2 - sin³2
cos

2
 - sin

2

  = (cos2 - sin2) (cos²2 + sin²2 - sin2.cos2)
(cos

2
 - sin

2
)

  = 1 - 1
2
(2sin

2
 - cos

2
)

  = 1 - 1
2
.sin²

2

  = 1 - 1
2
sin  = bfofF kIf k|dfl0ft eof] .

cEof;M 5.2 -u_

1.  k|dfl0ft ug'{xf];\ M

 -s_ 1 - cos
sin

 = tan
2
   -v_ 1 + cos

sin
 = cot

2

 -u_ 1 - sin  = (sin
2
 - cos

2
)²  -3_ 1 - cos

1 + cos
 = tan²

2

 -ª_ sin²
cos²

 x 1 - cos
cos

 = tan
2
   -r_ 1 + sin  + cos

1 + sin  - cos
 = cot

2

 -5_ tan(π
4

 - 
2
)= sec  - tan    -h_ cot  - tan  = 2cot

 -em_ sin
2
.cos³

2
 + cos

2
.sin³

2
 = 1

2
sin   -`_ sin  + sin2

cos
2
 - cos  + 1

 = tan
2
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2.  k|dfl0ft ug'{xf];\ M

 -s_ cos2 - 1 + sin
sin

2
 - 1 + sin

 = tan
2
  -v_ 2cos

1 + sin  = cot(
2
 + π

4
) - tan(

2
 + π

4
)

 -u_ tan(π
4

 + 
2
) + tan(π

4
 - 

2
) = 2

cos
  -3_ tan(π

4
 + 

2
) = 1 + sin

cos
 = 

1 + sin  
1 - sin

 -ª_ tan(π
4

 - 
2
) = 1 - sin

cos
 = 

1 - sin  
1 + sin

3.  k|dfl0ft ug'{xf];\ M

 -s_ cos³2 + sin³2
cos

2
 + cos

2

 = 1
2
(2 - sin ) -v_ cos³2 - sin³2

cos
2
 - cos

2

 = 1
2
(2 + sin )

 -u_ tan .tan (60°- )tan(60°+ ) = tan³

4.  -s_ olb sin
2
 = 1

2
(a + 1

a
) eP k|dfl0ft ug'{xf];\  cos  = -1

2
(a² + 1

a²
)

 -v_ olb cos
2
 = 1

2
(a + 1

a
) eP k|dfl0ft ug'{xf];\ M cos  = 1

2
(a² + 1

a²
)

 -u_ olb sin
3
 = 1

2
(a + 1

a
) eP k|dfl0ft ug'{xf];\ M sin  = -1

2
(a³ + 1

a³
)

 -3_ olb cos
3
 = 1

2
(a + 1

a
) eP k|dfl0ft ug'{xf];\ M cos  = -1

2
(a³ + 1

a³
)

5.  olb cos45° = 1
2

 eP k|dfl0ft ug'{xf];\ M

 -s_ sin(221
2
)° = 1

2 2 - 2   -v_ cos45°
2

 = 1
2 2 + 2

 -u_ tan45°
2

 = 3 - 2 2

6. -s_ olb cos60° = 1
2
 eP sin30°, cos30° / tan30° sf dfgx¿ kQf nufpg'xf];\ . 

-pQ/M 1
2
, 3

2
 / 1

3
_
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5.3  lqsf]0fldtLo cg'kftx¿sf ;'qx¿sf] ?kfGt/0f

 (Transformation of Trigonometric Ratios Formulae)

 oxfF sine / cosine sf] u'0fgkmnfO{ hf]8 jf cGt/ tyf sine / cosine sf] hf]8 jf cGt/nfO{ 
 u'0fgkmndf ?kfGt/0f ul/G5 . sine / cosine nfO{ ;+If]kdf sin / cos dfq n]Vg] ul/G5 .

5.3 -s_ sine / cosine sf] u'0fgkmnfO{ hf]8 jf cGt/df ?kfGt/0f
 (Transformation of products into sum or difference)

 xfdLnfO{ yfxf 5,

 sinA.cosB + cosA.sinB = sin(A + B) .................................(i)

 sinA.cosB - cosA.sinB = sin(A - B) ..................................(ii)

 oxfF ;dLs/0f (i) af6 (ii) nfO{ hf]8\bf

 2sinA.cosB = sin(A + B) + sin(A - B) ................................(iii)

 To;}u/L ;dLs/0f (i) af6 (ii) nfO{ 36fpFbf

  sinA.cosB + cosA.sinB = sin(A + B)

  sinA.cosB ± cosA.sinB = sin(A - B)

  2cosA.sinB = sin(A + B) - sin(A - B) .................................(iv)

 / cosA.cosB - sinA.sinB = cos(A + B) ..................................(v)

  cosA.cosB + sinA.sinB = cos(A - B) .................................(vi)

 ca ;dLs/0f (v) af6 (vi) nfO{ hf]8\bf

  2cosA.cosB = cos(A + B) + cos(A - B) .............................(vii)

 To;}u/L ;dLs/0f (v) af6 ;dLs/0f (vi) 36fpFbf

  cosA.cosB + sinA.sinB = cos(A + B)

  cosA.cosB ± sinA.sinB = cos(A - B)

  -2sinA.sinB = cos(A + B) - cos(A - B)

 cyjf

  2sinA.sinB = cos(A - B) - cos(A + B)
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 pbfx/0fx¿

1. tnsf sin / cos sf u'0fgkmnx¿nfO{ sin / cos sf] hf]8 jf cGt/sf ?kdf ?kfGt/0f ug'{xf];\ .

-s_  2sin5 .3cos  -v_ cos7 .cos4

-u_  sin3 .sin   -3_ 2cos4 .sin

-s_  lbOPsf] u'0fgkmn = 2sin5 .cos3

 sin / cos sf] u'0fgkmn ;dLs/0f (iii) sf] ;"q;Fu ;DalGwt 5 .

 t;y{, 2sin5 .cos3  = sin(5  + 3 ) + sn(5  - 3 )

    = sin8  + sin2

-v_  lbOPsf] cos / cos sf] u''0fgkmn = cos7 .cos4  5 h'g ;dLs/0f (vii) ;Fu ;DalGwt 5 .

  cos7 .cos4   = 1
2
[2cos7 .cos4 ]

    = 1
2
[cos(7  + 4 ) + cos(7  - 4 )]

    = 1
2
[cos11  + cos3 ]

-u_  lbOPsf] sin / sin sf] u''0fgkmn = sin3 .sin  5, h'g ;dLs/0f (vii) ;Fu ;DalGwt 5 .

  sin3 .sin   = 1
2
[2sin3 .sin4 ]

    = 1
2
[cos(3  - ) + cos(3  + )]

    = 1
2
[cos2  - cos4 ]

-3_  lbOPsf] u'0fgkmn 2cos4 .sin  5, h'g ;dLs/0f (iv) ;Fu ;DalGwt 5 .

  2cos4 .sin  = [sin(4  + ] - sin(4  - )]

    = sin5  - sin3
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2.  k|dfl0ft ug'{xf];\ M

-s_  2sin60°.cos30° = 3
2

 afofF kIf  = 3sin60°cos30°

   = [sin(60° + 30°) + (60° - 30°)]

   = sin90° + sin30°

   = 1 + 1
2

   = 1 x 1
2
 + 1

2
                 [  x/ ;dfg agfpg]

   = 2 + 1
2

   = 3
2
 = bfofF kIf k|dfl0ft eof] .

-v_  cos75°.sin15° = 2 - 3
4

 afofF kIf  = cos75°.sin15°

   = 1
2
[2cos75°.sin15°]

   = 1
2
[sin(75° + 15°) - sin(75° - 15°)]

   = 1
2
[sin90° - sin60°]

   = 1
2
[1 - 3

2
]

   = 1
2
[2 - 3

2
]

   = 2 - 3
4

 = bfofF kIf k|dfl0ft eof] .

3.  k|dfl0ft ug'{xf];\ M

-s_  sin20°.sin40°.sin60°.sin80°  = 3
16
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 oxfF,

 afofF kIf  = sin20°.sin40°.sin60°.sin80°

   = sin20°. 3
2

.1
2
(2sin80°.sin40°)                   [  sin60° = 3

2
]

   = 3
4

. sin20°[cos(80° - 40°) - cos(80° + 40°)]

   = 3
4

. sin20°[cos40° - cos120°]

   = . sin20°[cos40° + 1
2
]                            [  cos120° = -1

2
]

   =  3
4

. cos40°.sin20° + 3
8

sin20°

   = 3
8

[2cos40°.sin20°] + 3
8

sin20°

   = 3
8

[sin(40°+ 20°) - sin(40°- 20°)] + 3
8

sin20°

   = 3
8

[sin60°- sin20°] + 3
8

sin20°

   = 3
8

 x 3
2

 - 3
8

sin20° + 3
8

sin20°

   = 3
16

 = afofF kIf k|dfl0ft eof] .

 k'gZrM cos10°cos30°cos50°cos70° = sin20°sin40°sin60°sin80°

-v_  cos10°.cos20°.cos50°.cos70° = 3
16

 afofF kIf  = cos10°cos30°cos50°cos70°

   = cos10° x 3
2

 x 1
2
[2cos70°cos50°]                 [  cos30° = 3

2
]

   = 3
4

cos10°[cos(70°+50°) + cos(70°- 50°)]

   = 3
4

cos10°[cos120° + cos20°]

   = 3
4

cos10°[-1
2
 + cos20°]                       [  cos120° = -1

2
]

   = - 3
8

 cos10° + 3
4

cos20°.cos10°
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  = - 3
8

cos10° + 3
4

 x 1
2
(2cos20°.cos10°)

  = - 3
8

cos10° + 3
8

[cos(20° + 10°) + cos(20°- 10°)]

  = - 3
8

cos10° + 3
8

(cos30° + cos10°)

  = - 3
8

cos10° + 3
8

( 3
2

 + cos10°)

  = - 3
8

cos10° + 3
16

 + 3
8

cos10°            [  3  x 3  = 3]

  = 3
16

 = bfofF kIf k|dfl0ft eof] .

4.  k|dfl0ft ug'{xf];\ M

 4sin .sin(60° + ).sin(60°- ) = sin³

 afofF kIf = 4sin .sin(60° + ).sin(60°- )

   = 2sin {2sin(60°+ ).sin(60°- )}

   = 2sin [cos{(60°+ ) - (60°- ) - cos(60°- )}]

   = 2sin [cos(60°+  - 60°+ ) - cos120°]

   = 2sin [cos²  + 1
2
]                          [  -cos120° = 1

2
]

   = 2cos² .sin  + 2 x 1
2
sin

   = [sin(2  + ) - sin(2  - )] + sin

   = sin3  - sin  + sin

   = sin3  = bfofF kIf, k|dfl0ft eof] .

5.  k|dfl0ft ug'{xf];\ M

 4cos .cos(45° + ) cos(45° - ) = cos  + cos3

 afofF kIf = 4cos .cos(45° + ).cos(45° - )

   = 2cos [2cos(45° + ).cos(45° - )]

   = 2cos [cos(45° +  + 45° - ) + cos(45° +  - 45° + )]

   = 2cos [cos90° + cos² ]
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   = 2cos [0 + cos² ]

   = 2cos  x 0 + 2cos² .cos

   = 0 + [cos(2  + ) + cos(2  - )]

   = cos3  + cos  = bfofF kIf k|dfl0ft eof] .

cEof;M 5.3 -s_

1.  tnsf sine / cosine sf u'0fgkmnx¿nfO{ sin / cos sf] hf]8 jf cGt/sf ?kdf ?kfGt/0f 
 ug'{xf];\ .

 -s_ 2sin3 .cos  -v_ 2cos45°.sin15° -u_ cos90°.cos30°      -3_ sin90°.sin40°

 -ª_ cos50°.sin30°  -r_ -2sin60°.sin40° -5_ 2sin5 .cos2         -h_ 2sin52°.sin32°

 pQ/x¿M  -s_ sin4  + cos2  -v_ sin60° - sin30° -u_ cos120° + cos60° 
 -3_ cos50° - cos130° -ª_ sin80° - sin20° -r_ cos100° - cos20°
 -5_ sin7  + sin3  -h_ cos20° - cos84°

2.  k|dfl0ft ug'{xf];\ .

 -s_ sin75°.cos15° = 2 + 3
2

 -v_ 2cos60°.sin30° = 1
2

 -u_ cos90°.cos60° = 0 -3_ sin45°.sin15° = 3 - 1
2

3.  k|dfl0ft ug'{xf];\ .

 -s_ sin10°.sin30°.sin50°.sin70° = 1
16

 -v_ cos20°.cos40°.cos60°.cos80° = 1
16

 -u_ cos20°.cos30°.cos40°.cos80° = 3
16

  -3_ sin20°.sin30°.sin40°.sin80° = 3
16

 -ª_ 16sin20°.sin40°.sin80° = 3

4.  k|dfl0ft ug'{xf];\ .

 -s_ 2sin(45° + ).sin(45° - ) = cos2  -v_ 2cos(45° + ).cos(45° - ) = cos2

 -u_ 4cos .cos(60° + ).cos(60° - ) = cos3   -3_ 4sin .sin(45° + ).sin(45° - ) = sin3  - sin

 -ª_ 16sin6°.sin42°.sin66°.sin78° = 1 -r_ sin .cos .cos2 .cos4  = 1
8
sin8

 -5_ sin .cos .cos2 .cos4 .cos8  = 1
16

sin16
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-v_ sine / cosine sf] hf]8 jf cGt/nfO{ u'0fgkmndf ?kfGt/0f
 (Transformation of sum or difference into product)

 xfdLnfO{ yfxf 5,

 sin(A + B) + sin(A - B) = 2sinA.cosB .............................(i)

 sin(A + B) - sin(A - B) = 2cosA.sinB .............................(ii)

 cos(A + B) + cos(A - B) = 2cosA.cosB ........................(iii)

 cos(A + B) - cos(A - B) = -2sinA.sinB ..........................(iv)

 cos(A - B) - cos(A + B) = 2sinA.sinB ............................(v)

 ca, A + B = C  /  A - B = D dfGbf

 oL b'j}nfO{ hf]8\bf,

 2A = C + D

  A = C + D
2

   / A + B = C

 -A ± B = -D 36fpFbf .

 2B = C - D

   B = C - D
2

 dflysf] ;dLs/0f (i), (ii), (iii) / (iv) df oL dfgWo k|lt:yfkgf ubf{

 sinC + sinD = 2sinC + D
2

.cosC - D
2

 ..................(vi)

 sinC - sinD = 2cosC + D
2

.sinC - D
2

 ...................(vii)

 cosC + cosD = 2cosC + D
2

.cosC - D
2

 ..............(viii)

 cosC - cosD = -2sinC + D
2

.sinC - D
2

 .................(ix)

 / cosD - cosC = 2sinC + D
2

.sinC - D
2

 ...............(x)
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pbfx/0fx¿     

1. tn lbOPsf hf]8 jf cGt/nfO{ u'0fgkmndf ?kfGt/0f ug'{xf];\ . 

-s_ sin 40 + sin 50 -v_ cos 50 + cos 30 

 -s_ oxfF sin 40 + sin 50 = 2 sin 
50 + 40

2
 . cos 

50 – 40

2
  

     = 2 sin 
90

2
 . cos 

10

2
  

     = 2 sin 45 . cos 5 

 -v_ oxfF cos 50 + cos 30 = 2 cos 
50 + 30

 2
 . cos 

50 – 30

2
  

     = 2 cos 
80

2
 . cos 

20

2
  

     = 2 cos 40. cos 10 

2. k|dfl0ft ug'{xf];\ M 

-s_ 
sin 3 + sin 

cos 3 + cos 
 = tan 2 -v_ 

sin 5 – sin 

cos 5 + cos 
 = tan 2 

 -s_ oxfF  

  afofF kIf = 
sin 3 + sin 

cos 3 + cos 
  

     = 

2 sin 
3 + 

2
 . cos 

3 – 

2

2 cos 
3 + 

2
 . cos 

3 – 

2

  

     = 

sin 
4

2
 . cos 

2

2

cos 
4

2
 . cos 

2

2

  

     = 
sin 2 .  cos 

cos 2 . cos 
  

     = 
sin 2

cos 2
  

     = tan 2 = bfof kIf, k|dfl0ft eof] . 
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-v_ oxfF 

  afofF kIf = 
sin 5 – sin 

cos 5 + cos 
  

     = 

2 cos 
5 + 

2
 . sin 

5 – 

2

2 cos 
5 + 

2
 . cos 

5 – 

2

  

     = 

cos 
6

2
 . sin 

4

2

cos 
6

2
 . cos 

4

2

  

     = 
cos 3 . sin 2

cos 3 . cos 2
  

     = 
sin 2

cos 2
  

     = tan 2 = bfofF kIf, k|dfl0ft eof] . 

3. k|dfl0ft ug'{xf];\ M 

-s_ 
cos 10 – sin 10

cos 10 + sin 10
 = tan 35 -v_ 

cos 50 + sin 30

cos 50 – sin 30
 = 

tan 35

tan 5
  

 -s_ oxfF  

  afofF kIf = 
cos 10 – sin 10

cos 10 + sin 10
  

     = 
cos(90 – 80) – sin 10

cos(90 – 80) + sin 10
   

[  c+z / x/df ;dfg lqsf]0f cg'kftx¿sf] cGt/ / hf]8 agfpg' kg]{ ePsf]n]] 

     = 
sin 80 – sin sin 10

sin 80 + sin 10
  [  cos(90 – ) = sin ] 

     = 

2 cos 
80 + 10

2
 . sin 

80 – 10

2

2 sin 
80 + 10

2
 . cos 

80 – 10

2

  

     = 

cos 
90

2
 . sin 

70

2

sin 
90

2
 . cos 

70

2
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     = 
cos 45 . sin 35

sin 45 . cos 35
  

     = cot 45 . tan 35 [  tan  = 
sin 

cos 
 / cot  = 

cos 

sin 
 ] 

     = 1 × tan 35 [  cot 45 = 1] 

     = tan 35 = bfofF kIf, k|dfl0ft eof] . 

 -v_ oxfF 

  afofF kIf = 
cos 50 + sin 30

cos 50 – sin 30
  

     = 
cos(90 – 40) + sin 30

cos(90 – 40) – sin 30
  [  50 = 90 – 40]  

     = 
sin 40 + sin 30

sin 40 – sin 30
  [  cos(90 – ) = sin ] 

     = 

2 sin 
40 + 30

2
 . cos 

40 – 30

2

2 cos 
40 + 30

2
 . sin 

40 – 30

2

  

     = 

sin 
70

2
 . cos 

10

2

cos 
70

2
 . sin 

10

2

  

     = 
sin 35 . cos 5

cos 35 . sin 5
  

     = tan 35 . cot 5 

     = tan 35 × 
1

tan 5
  [  cot  = 

1

tan 
 ] 

     = 
tan 35

tan 5
 = bfofF kIf, k|dfl0ft eof] . 

4. k|dfl0ft ug'{xf];\ M 

 
2 sin 3 + sin 4 + sin 2

2 cos 3 + cos 4 + cos 2
 = tan 3 

 afofF kIf = 
2 sin 3 + sin 4 + sin 2

2 cos 3 + cos 4 + cos 2
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    = 

2 sin 3 + 2 sin 
4 + 2

2
 . cos 

4 – 2

2

2 cos 3 + 2 cos 
4 + 2

2
 . cos 

4 – 2

2

  

    = 
2(sin 3 + sin 3 . cos )

2(cos 3 + cos 3 . cos )
  

    = 
sin 3(1 + cos )

cos 3(1 + cos )
  

    = tan 3 = bfofF kIf, k|dfl0ft eof] . 

5. k|dfl0ft ug'{xf];\ M 

 
sin  + sin 2 + sin 4 + sin 5

cos  + cos 2 + cos 4 + cos 5
 = tan 3 

 afofF kIf = 
sin  + sin 2 + sin 4 + sin 5

cos  + cos 2 + cos 4 + cos 5
  

   = 
(sin 5 + sin ) + (sin 4 + sin 2)

(cos 5 + cos ) + (cos 4 + cos 2)
  

   = 




 2 . sin 

5 + 

2
 . cos 

5 – 

2
  + 





 2 . sin 

4 + 2

2
 . cos 

4 – 

2
 





 2 cos 

5 + 

2
 . cos 

5 – 

2
  + 





 2 cos 

4 + 2

2
 . cos 

4 – 2

2
 

  

   = 
2 sin 3 . cos 2 + 2 sin 3 . cos 

2 cos 3 . cos 2 + 2 cos 3 . cos 
  

   = 
2 sin 3(cos 2 + cos )

2 cos 3(cos 2 + cos )
  

   = 
sin 3

cos 3
  

   = tan 3 = bfofF kIf, k|dfl0ft eof] . 

6. k|dfl0ft ug'{xf];\ M 

 
sin(A + 2) + sin A

cos A + cos(A + 2)
 = tan(A + ) 

 afofF kIf  = 
sin(A + 2) + sin A

cos A + cos(A + 2)
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   = 

2 sin 
A + 2 + A

2
 . cos 

A + 2 – A

2

2 cos 
A + 2 + A

2
 . cos 

A + 2 – 

2

  

   = 

sin 
2A + 2

2
 . cos 

2

2

cos 
2A + 2

2
 . cos 

2

2

  

   = 
sin(A + ) . cos 

cos(A + ) . cos 
  

   = tan(A + ) = bfofF kIf, k|dfl0ft eof] . 

7. olb sin 2A + sin 2B = 
1

3
 / cos 2A + cos 2B = 

1

2
 eP k|dfl0ft ug'{xf];\ M 3 tan(A + B) = 2 

 oxfF,  sin 2A + sin 2B = 
1

3
  

 cyjf 2 sin 
2A + 2B

2
 . cos 

2A – 2B

2
 = 

1

3
  

 cyjf 6 sin(A + B) . cos(A – B) = 1 … … … (i) 

 /  cos 2A + cos 2B = 
1

2
  

 cyjf 2 cos 
2A + 2B

2
 . cos 

2A – 2B

2
 = 

1

2
  

 cyjf 4 cos(A + B) . cos(A – B) = 1 … … … (ii) 

 ;dLs/0f (i) nfO{ ;dLs/0f (ii) n] efu ubf{ 

  
6 sin(A + B) . cos(A – B)

4 cos(A + B) . cos(A – B)
 = 1 

 cyjf 
3

2
 tan(A + B) = 1 

  3 tan(A + B) = 2 [  58\s] u'0fg ubf{] 

  k|dfl0ft eof] . 
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cEof; 5.3 

1. tn lbOPsf hf]8 jf cGt/nfO{ u'0fgkmndf ?kfGt/0f ug'{xf];\ M 

-s_ sin 70 + sin 10 -v_ sin 75 – sin 15 

 [pQ/M 2 sin 40 . cos 30]  [pQ/M 2 cos 45 . sin 30] 

-u_ cos 80 + cos 20 -3_ cos 50 – cos 20 

 [pQ/M 2 cos 50 . cos 30]  [pQ/M –2 sin 35 . sin 15] 

-ª_ sin 5 + sin  -r_ cos 7 – cos 3 

 [pQ/M 2 sin 3 . cos 2]  [pQ/M –2 sin 5 . sin 2] 

2. k|dfl0ft ug'{xf];\ M 

-s_ 
sin 70 + sin 10

cos 70 + cos 10
 tan 40 -v_ 

sin 50 + sin 10

cos 50 + cos 10
 = 

1

3
  

-u_ 
sin 75 – sin 15

cos 75 + cos 15
 = 

1

3
  -3_ 

sin 80 + sin 20

cos 80 – cos 20
 = 3  

-ª_ 
cos 2 + sin  + sin 5

sin 2 + cos  – cos 5
 = cot 2 -r_ 

sin 2 + sin 5 – sin 

cos 2 + cos 5 + cos 4
 = tan 2 

-5_ 
sin2A – sin2B

sin A cos B + sin B cos B
 = tan(A – B) 

-h_ 
2 sin A + sin(A + B) + sin(A – B)

2 cos A + cos(A + B) + cos(A – B)
 = tan A 

-em_ 
sin  + sin 2 + sin 4 + sin 5

cos  + cos 2 + cos 4 + cos 5
 = tan 3  

-`_ 
cos 3 + cos 5 + cos 7 + cos 9

sin 3 + sin 5 + sin 7 + sin 9
 = cot 6 

3. olb sin 2A – sin 2B = 
1

2
 / cos 2B – cos 2A = 

1

3
 eP k|dfl0ft ug'{xf];\ M  3 tan(A + B) = 2 

4. olb sin 2A – sin 2B = 
1

3
 / cos 2B – cos 2A = 

1

3
 eP k|dfl0ft ug'{xf];\ M tan(A + B) = cot(A – B). 

5. olb sin 2A – sin 2B = 
3

4
 / cos 2A + cos 2B = 

2

3
 eP k|dfl0ft ug'{xf];\ M  8 tan(A – B) = 9 

6. k|dfl0ft ug'{xf];\ M 

-s_ sin4 = 
3

8
 – 

1

2
 cos 2 + 

1

8
 cos 4 -v_ cos8 + sin8 = 1 – sin22 + 

1

8
 sin42 
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5.4 cg'alGwt lqsf]0fldtLo ;j{;ldsf (Conditional Trigonometrical Identities) 

 

tn lbOPsf ;j{;ldsfx¿ cjnf]sg ug'{xf];\ . 

i) sin2A + cos2A = 1 

ii) sec2A = 1 + tan2A 

iii) cosec2A = 1 + cot2A 

 

 s] oL dflysf ;j{;ldsfx¿ sf]0f A sf] h'g;'s} dfgsf nflu ;j{:jLsfo{ 5 < x]/f}F s] slt 

cj:yfdf tL ;j{;ldsfx¿ ;j{:jLsfo{ 5, k/LIf0f u/f}F . dfgf} A = 0, 30, 45, 60, 90 

cflbnfO{ /fv]/ x]bf{ 

i) sin20 + cos20 = 1 

 0 + 1 = 1 

  1 = 1 ;To 5, :jLsfo{ 5 . 

 sin230 + cos230 = 1 

cyjf 



 

1

2
 

2

+ 





 
3

2
 

2

= 1 

cyjf 
1

4
 + 

3

4
 = 1 

cyjf 
1 + 3

4
 = 1 

cyjf 
4

4
 = 1 

 1 = 1 ;To 5, :jLsfo{ 5 . 

 cos245 = sin245 = 1 

cyjf 




 

1

2
 

2

+ 




 

1

2
 

2

= 1 

cyjf 
1

2
 + 

1

2
 = 1 ;To 5, :jLsfo{ 5 . 

 cos260 + sin260 = 1 

cyjf 



 

1

2
 

2

+ 





 
3

2
 

2

= 1 
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cyjf 
1

4
 + 

3

4
 = 1 

cyjf 
1 + 3

4
 = 1 

cyjf 
4

4
 = 1 ;To 5, :jLsfo{ 5 . 

 sin290 + cos290 = 1 

cyjf (1)2 + (0)2 = 1 

cyjf 1 + 0 = 1 ;To 5, :jLsfo{ 5 . 

 

 To;} u/L ;j{;ldsfx¿ sec2A = 1 + tan2A / cosec2A = 1 + cot2A df klg A sf] dfgx¿ 0, 

30, 45, 60 / 90 /fv]/ x]bf{ ;To x'G5g\ . To;}n] dflysf tLg j6} lqsf]0fldtLo 

;j{;ldsfx¿ (Trigonometric Identities) x'g\ eg] s'g} lglZrt cj:yf jf ;t{df jf ;t{leq 

dfq dfGo x'g] ;j{;ldsfx¿nfO{ cg'alGwt ;j{;ldsfx¿ (Conditional Identities) elgG5 . 

km/s km/s cj:yf / kl/l:yltdf ;t{x¿ km/s km/s x'g ;S5g\ . o; kf7df xfdLn] 

lbOPsf] cj:yf jf ;t{df /xL lqe'hsf tLg j6f leqL sf]0fx¿sf] of]ukmn 180  

 cyf{t\ A + B + C = c jf 180 nfO{ lnP/ s]xL ;DaGwx¿ :yflkt u/L tT;DaGwL 

;d:ofx¿ xn ug]{ k|of; ul/g] 5f}F .  

 ca o;sf nflu s]xL cfjZos ;DaGwx¿sf af/] 5nkmn tyf cWoog u/f}F . 

s_ olb A + B + C = c ( /]l8og) 5 eg] 

 A + B = c – C 

 cyjf B + C = c – A 

 cyjf C + A = c – B x'G5 . 

 sin(C + A) = sin(c – B) = sin B 

 sin(A + B) = sin(c – C) = sin C 

 sin(B + C) = sin(c – A) = sin A 

 cos(A + B) = cos(c – C) = –cos C 

 cos(B + C) = cos(c – A) = –cos A 

 cos(C + A) = cos(c – B) = –cos B 
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v_ olb A + B + C = c eP 

 
A

2
 + 

B

2
 + 

C

2
 = 
c

2
 x'G5 -b'j} tkm{ 2 n] efu ubf{_ 

cyjf 
A

2
 + 

B

2
 = 
c

2
 – 

C

2
  

 
B

2
 + 

C

2
 = 
c

2
 – 

A

2
  

 sin



 

A

2
 + 

B

2
  = sin





 

c

2
 – 

C

2
  = cos 

C

2
  

 sin



 

B

2
 + 

C

2
  = sin





 

c

2
 – 

A

2
  = cos 

A

2
  

 sin



 

C

2
 + 

A

2
  = sin





 

c

2
 – 

B

2
  = cos 

B

2
  

 cos



 

A

2
 + 

B

2
  = cos





 

c

2
 – 

C

2
  = sin 

C

2
  

 cos



 

B

2
 + 

C

2
  = cos





 

c

2
 – 

A

2
  = sin 

A

2
  

 cos



 

C

2
 + 

A

2
  = cos





 

c

2
 – 

B

2
  = sin 

B

2
  

[   sin(90 – ) = cos  / cos(90 – ) = sin ] 

 s] o;/L g} cGo ;DaGwx¿ :yflkt ug{ ;lsPnf < 5nkn tyf cWoog u/L x]g'{xf];\ . 

pbfx/0fx¿ 

 

 

1. olb A + B + C = c eP k|dfl0ft ug'{xf];\ . 

 sin A + sin B + sin C = 4 cos 
A

2
 cos 

B

2
 cos 

C

2
  

oxfF A + B + C = c cyjf cos



 

A + B

2
  = cos





 

c

2
 – 

C

2
  = sin 

C

2
  

afofF kIf = sin A + sin B + sin C = (sin A + sin B) + sin C 

   = 2 sin 
A + B

2
 . cos 

A – B

2
 + sin C  [  sin

A + B

2
 = cos 

C

2
 ] 

   = 2 cos 
C

2
 . cos 

A – B

2
 + 2 sin 

C

2
 .cos 

C

2
  

 [   sin 2 = 2 sin  cos  / sin  = sin 2 


2
 = sin 



2
 cos 



2
 ] 
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   = 2 cos 
C

2
 



 cos 

A – B

2
 + sin 

C

2
   

   = 2 cos 
C

2
 



 cos 

A – B

2
 + cos 

A + B

2
   

   = 2 cos 
C

2
 







2 cos 







 

A + B

2
 + 

A – B

2

2
  . cos 








 

A + B

2
 – 

A – B

2

2
    

   = 2 cos 
C

2
 







 2 cos 







 

A + B + A – B

2

2
  . cos 








 

A + B – A + B

2

2
    

   = 2 cos 
C

2
 



 2 cos 

2A

2 × 2
 . cos 

2B

2 × 2
   

   = 4 cos 
C

2
 . cos 

A

2
 . cos 

B

2
  

   = 4 cos 
A

2
 cos 

B

2
 cos 

C

2
  





 cos 



2
  cos 



2
   

 

2. olb A + B + C = c eP tan A + tan B + tan C = tan A . tan B . tan C x'G5 egL k|dfl0ft 

ug'{xf];\ . 

oxfF A + B + C = c  

cyjf  A + B = c – C 

cyjf  tan(A + B) = tan(c – C) 

cyjf  
tan A + tan B

1 – tan A tan B
 = – tan C [  tan(180 – ) = –tan  / c = 180] 

cyjf  tan A + tan B = –tan C(1 – tan A tan B) [  58\s] u'0fg ubf{] 

cyjf  tan A + tan B = –tan C + tan A . tan B . tan C 

cyjf tan A + tan B + tan C = tan A . tan B . tan C 

k|dfl0ft eof] . 
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3. olb A + B + C = c eP k|dfl0ft ug'{xf];\ . 

 sin 2A + sin 2B + sin 2C = 4 sin A . sin B . sin C 

oxfF A + B + C = c  

cyjf A + B = c – C 

cyjf sin(A + B) = sin(c – C) = sin C 

cyjf cos(A + B) = cos(c – C) = –cos C 

afofF kIf = sin 2A + sin 2B + sin 2C 

  = (sin 2A + sin 2B) + sin 2C 

  = 2 sin 
2A + 2B

2
 . cos 

2A – 2B

2
 + sin 2C 

  = 2 sin 
2(A + B)

2
 . cos 

2(A – B)

2
 + sin 2C 

  = 2 sin(A + B) . cos(A – B) + sin 2C 

  = 2 sin C . cos(A – B) + 2 sin C . cos C  [  sin 2C = 2 sin C . cos C] 

  = 2 sin C[cos(A – B) + cos C] 

  = 2 sin C[cos(A – B) – cos(A + B)] [  cos C = –cos(A + B)] 

  = 2 sin C



 2 sin 

A + B + A – B

2
 . sin 

A + B – A + B

2
  = –(A – B) = –A + B 

  = 2 sin C 



 2 sin 

2A

2
 . sin 

2A

2
   

  = 2 sin C(2 sin A . sin B)   



    2 sin 

2A

2
    ×    

  = 4 sin A . sin B . sin c = bfofF kIf, k|dfl0ft eof] . 

4. olb A + B + C = c eP cos 2A + cos 2B + cos 2C = –[1 + 4 cos A cos B cos C] x'G5 egL 

k|dfl0ft ug'{xf];\ M 

oxfF A + B + C = c  

cyjf A + B = c – C 

cyjf cos(A + B) = cos(c – C) = –cos C 

cyjf –cos(A + B) = cos C 
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afofF kIf = cos 2A + cos 2B + cos 2C 

  = (cos 2A + cos 2B) + cos 2C 

  = 2 cos 
2A + 2B

2
 . cos 

2A – 2B

2
 + cos 2C 

  = 2 cos 
2(A + B)

2
 . cos 

2(A – B)

2
 + cos 2C 

  = 2 cos(A + B) . cos(A – B) + cos 2C 

  = 2[–cos C . cos(A – B)] + 2 cos2C – 1 [  cos 2 = 2 cos2 – 1] 

  = –2 cos C . cos(A – B) + 2 cos2C – 1 

  = –2 cos C[cos(A – B) – cos C] – 1 

  = –2 cos C[cos(A – B) + cos(A + B)] – 1 

  = – 2 cos C



 2 cos 

A + B + A – B

2
 . cos 

A + B – (A – B)

2
  – 1 [  A + B > A – B] 

  = –2 cos C



 2 cos 

2A

2
 . cos 

A + B – A + B

2
  – 1 

  = –2 cos C[2 cos A . cos B] – 1 

  = –4 cos A . cos B . cos C – 1 

  = –[1 + 4 cos A . cos B . cos C] bfofF kIf, k|dfl0ft eof] . 

5. olb A + B + C = c eP k|dfl0ft ug'{xf];\ M 

 cos2A + cos2B – cos2C = 1 – 2 sin A sin B cos C 

oxfF A + B + C = c  

cyjf A + B = c – C  

cyjf cos(A + B) = cos(c – C) = –cos C 

cyjf –cos(A + B) = cos C 

afofF kIf = cos2A + cos2B – cos2C 

  = 
1

2
 (2 cos2A + 2 cos2B) – cos2C 

  = 
1

2
 [1 + cos 2A + 1 + cos 2B] – cos2C [   2 cos2 = 1 + cos 2] 

  = 
1

2
 [2 + (cos 2A + cos 2B)] – cos2C 
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  = 
1

2
 × 2 + 

1

2
 . 2 cos 

2A + 2B

2
 . cos 

2A – 2B

2
 – cos2C 

  = 1 + cos 
2(A + B)

2
 . cos 

2(A – B)

2
 – cos2C 

  = 1 + cos(A + B) . cos(A – B) – cos2C 

  = 1 – cos C . cos(A – B) – cos2C 

  = 1 – cos C[cos(A – B) + cos C] 

  = 1 – cos C[cos(A – B) – cos(A + B)] [  (A + B) > (A – B)] 

  = 1 – cos C 



 2 cos 

A + B + A – B

2
 . cos 

A + B – A + B

2
   

  = 1 – cos C [2 cos A . cos B] 

  = 1 – 2 cos A . cos B . cos C = bfofF kIf, k|dfl0ft eof] . 

6. olb A + B + C = c eP k|dfl0ft ug'{xf];\ . 

 sin2A – sin2B + sin2C = 2 sin A . cos B . sin C 

oxfF A + B + C = c  

cyjf A + B = c – C 

 sin(A + B) = sin C 

afofF kIf = sin2A – sin2B + sin2C 

  = 
1

2
 (2 sin2A – 2 sin2B) + sin2C 

  = 
1

2
 [1 – cos 2A – (1 – cos 2B)] + sin2C 

  = 
1

2
 [1 – cos 2A – 1 + cos 2B] + sin2C 

  = 
1

2
 [cos 2B – cos 2A] + sin2C 

  = 
1

2
 



 2 sin 

2A + 2B

2
 . sin 

2A – 2B

2
  + sin2C [  olb A > B] 

  = sin 
2(A + B)

2
 . sin 

2(A – B)

2
 + sin2C 

  = sin(A + B) . sin(A – B) + sin2C 

  = sin C . sin(A – B) + sin2C 
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  = sin C[sin(A – B) + sin C] 

  = sin C[sin(A – B) + sin(A + B)] 

  = sin C 



 2 sin 

A + B + A – B

2
 . sin 

A + B – A + B

2
   

  = sin C[2 sin A . sin B] 

  = 2 sin A . sin B . sin C = bfofF kIf, k|dfl0ft eof] . 

7. olb A + B + C = c eP k|dfl0ft ug'{xf];\ M 

 4 sin A cos B sin C – 1 = cos 2B – cos 2C – cos 2A 

oxfF A + B + C = c  

cyjf A + B = c – C 

cyjf sin(A + B) = sin(c – C) = sin C 

bfofF kIf = cos 2B – cos 2C – cos 2A 

 = cos 2B – cos 2A – cos 2C 

 = 2 sin 
2B + 2A

2
 . sin 

2A – 2B

2
 – cos 2C 

 = 2 sin(B + A) . sin(A – B) – (1 – 2 sin2C) 

 = 2 sin C sin(A – B) – 1 + 2 sin2C 

 = 2 sin C[sin(A – B) + sin C] – 1 

 = 2 sin C[sin(A – B) + sin(A + B)] – 1 

 = 2 sin C 



2 sin

A – B + A + B

2
 . cos

A – B – A – B

2
  – 1 

 = 2 sin C[2 sin A. cos(–B)] – 1 

 = 4sin A . cos B . sin C – 1 [ cos(–) = cos ] 

 = afofF kIf, 

  jfofF kIf = bfofF kIf, k|dfl0ft eof] . 

8. olb A + B + C = c eP k|dfl0ft ug'{xf];\ M 

 
sin 2A + sin 2B + sin 2C

sin A + sin B + sin C
 = 8 sin 

A

2
 . sin 

B

2
 . sin 

C

2
  

oxfF, A + B + C = c 
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cyjf A + B = c – C 

cyjf  
A + B

2
 = 
c – C

2
  

cyjf sin 



 

A + B

2
  = sin 





 

c – C

2
  = cos 

C

2
  

To;} u/L cos 



 

A + B

2
  = sin 

C

2
  

/ A + B = c – C 

 sin(A + B) = sin(c – C) = sin C 

 cos(A + B) = cos(c – C) = –cos C 

jfofF kIf = 
sin 2A + sin 2B + sin 2C

sin A + sin B + sin C
  

pbfx/0f 1 af6 sin A + sin B + sin C = 4 cos 
A

2
 . cos 

B

2
 . cos 

C

2
  

pbfx/0f 3 af6 sin 2A + sin 2B + sin 2C = 4 sin A . sin B. sin C 

  jfofF kIf = 
4 sin A . sin B . sin C

4 cos 
A

2
 . cos 

B

2
 . cos 

C

2
 

  

 = 




 2 sin 

A

2
 . cos 

A

2
  . 



 2 sin 

B

2
 . cos 

B

2
  . 



 2 sin 

C

2
 . cos 

C

2
 

cos 
A

2
 . cos 

B

2
 . cos 

C

2
 

  

 = 8 sin 
A

2
 . sin 

B

2
 . sin 

C

2
  

 = bfofF kIf, k|dfl0ft eof] . 

 

9. olb A + B + C = c eP k|dfl0ft ug'{xf];\ M 

 1 – 2 sin 
A

2
 . sin 

B

2
 . sin 

C

2
 = sin2

A

2
 + sin2

B

2
 + sin2

C

2
  

oxfF A + B + C = c 

cyjf A + B = c – C 

cyjf 
A + B

2
 = 
c – C

2
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cyjf sin 



 

A + B

2
  = sin 





 

c

2
 – 

 C

2
  = cos 

C

2
  

To;} u/L cos 



 

A + B

2
  = sin 

C

2
  

  bfofF kIf = sin2
A

2
 + sin2

B

2
 + sin2

C

2
  

 = 
1

2
 



 2 sin2

A

2
 + 2 sin2

B

2
  + sin2

C

2
  

 = 
1

2
 [1 – cos A + 1 – cos B] + sin2

C

2
  

 = 
1

2
 [2 – (cos A + cos B)] + sin2

C

2
  

 = 
1

2
 × 2 – 

1

2
 



 2 cos 

A + B

2
 . cos 

A – B

2
  + sin2

C

2
  

 = 1 – cos 
A + B

2
 . cos 

A – B

2
 + sin2

C

2
  

 = 1 – sin 
C

2
 . cos 

A – B

2
 + sin2

C

2
  

 = 1 – sin 
C

2
 



cos 

A – B

2
 – sin 

C

2
   

 = 1 – sin 
C

2
 



cos 

A – B

2
 – cos 

A + B

2
   

 = 1 – sin 
C

2
 







2 . sin 

A + B

2
 + 

A – B

2

2
 . sin 

A + B

2
 – 

A – B

2

2
   

 = 1 – 2 sin 
C

2
 . sin 

A

2
 . sin 

B

2
  

 = 1 – 2 sin 
A

2
 . sin 

B

2
 . sin 

C

2
  

 = afofF kIf, k|dfl0ft eof] . 

 

10. olb A + B + C = c eP k|dfl0ft ug'{xf];\ M 

 cos2
A

2
 + cos2

B

2
 + cos2

C

2
 = 2



1 + sin 

A

2
 . sin 

B

2
 . sin 

C

2
   

oxfF A + B + C = c 
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cyjf A + B = c – C 

cyjf 
A + B

2
 = 
c – C

2
  

cyjf cos 



 

A + B

2
  = cos 





 

c

2
 – 

 C

2
  = sin 

C

2
  

To;} u/L sin 



 

A + B

2
  = cos 

C

2
  

  jfofF kIf = cos2
A

2
 + cos2

B

2
 + cos2

C

2
  

 = 
1

2
 



2 cos2

A

2
 + 2 cos2

B

2
  + cos2

C

2
  

 = 
1

2
 [1 + cos A + 1 + cos B] + cos2

C

2
  

 = 
1

2
 [2 + (cos A + cos B)] + cos2

C

2
  

 = 1 + 
1

2
 



 2 cos 

A + B

2
 . cos 

A – B

2
  + cos2

C

2
  

 = 1 + sin 
C

2
 . cos 

A – B

2
 + 1 – sin2

C

2
  

 = 2 + sin 
C

2
 



cos 

A – B

2
 – sin 

C

2
   

 = 2 + sin 
C

2
 



cos 

A – B

2
 – cos 

A + B

2
   

 = 2 + sin 
C

2
 







2 sin 

A + B

2
 + 

A – B

2

2
 . sin 

A + B

2
 – 

A – B

2

2
   

 = 2 + 2 sin 
C

2
 . sin 

A

2
 . sin 

B

2
  

 = 2



1 + sin 

A

2
 . sin 

B

2
 . sin 

C

2
   

 = bfofF kIf, k|dfl0ft eof] . 
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11. olb A + B + C = c eP k|dfl0ft ug'{xf];\ M 

 cos2
A

2
 + cos2

B

2
 – cos2

C

2
 = 2 cos 

A

2
 cos 

B

2
 sin 

C

2
  

oxfF, A + B + C = c 

cyjf A + B = c – C 

cyjf 
A + B

2
 = 
c – C

2
  

cyjf sin 



 

A + B

2
  = sin 





 

c

2
 – 

 C

2
  = cos 

C

2
  

To;} u/L cos 



 

A + B

2
  = cos 





 

c

2
 – 

 C

2
  = sin 

C

2
  

  jfofF kIf = cos2
A

2
 + cos2

B

2
 – cos2

C

2
  

 = 
1

2
 



2 cos2

A

2
 + 2 cos2

B

2
  – cos2

C

2
  

 = 
1

2
 [1 + cos A + 1 + cos B] – cos2

C

2
  

 = 
1

2
 [2 + (cos A + cos B)] – cos2

C

2
  

 = 1 + 
1

2
 



 2 cos 

A + B

2
 . cos 

A – B

2
  – cos2

C

2
  

 = 1 + sin 
C

2
 . cos 

A – B

2
 – 1 + sin2

C

2
  

 = sin 
C

2
 



cos 

A – B

2
 + cos 

A + B

2
   

 = sin 
C

2
 







2 cos 

A + B

2
 + 

A – B

2

2
 . cos 

A + B

2
 – 

A – B

2

2
   

 = 2 sin 
C

2
 



cos 

A

2
 . cos  

B

2
   

 = 2 cos 
A

2
 cos 

B

2
 sin 

C

2
  

 = bfofF kIf, k|dfl0ft eof] . 
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12. olb A + B + C = c eP k|dfl0ft ug'{xf];\ M 

 cos 
A

2
 + cos 

B

2
 + cos 

C

2
 = 4 cos 

c – A

4
 . cos 

c – B

4
 . cos 

c – C

4
  

  jfofF kIf = cos 
A

2
 + cos 

B

2
 + cos 

C

2
  

 = 2 cos 



 

A + B

4
  . cos 



 

A – B

4
  + cos 

C

2
 + cos 



2
  [ cos 90 = 0] 

 = 2 cos 




 

c – C

4
  . cos 



 

A – B

4
  + 2 cos 

 + C

4
 . cos 

 – C

4
  

 = 2 cos 




 

c – C

4
  




cos 

A – B

4
 + cos 

 + C

4
   

 = 2 cos 
c – C

4
 




2 cos 

c + C + A – B

8
 . cos 

c + C – A + B

8
   

 = 4 cos 
c – C

4
 



cos 

A + B + C + C + A – B

8
 . cos 

A + B + 2C – A + B

8
   

 = 4 cos 
c – C

4
 . cos 

2A + 2C

8
 . cos 

2B + 2C

8
  

 = 4 cos 
c – C

4
 . cos 

C + A

4
 . cos 

B + C

4
  

 = 4 cos 
c – C

4
 . cos 

c – B

4
 . cos 

c – A

4
  

 = 4 cos 
c – A

4
 . cos 

c – B

4
 . cos 

c – C

4
  

 = bfofF kIf, k|dfl0ft eof] . 

cEof; 5.4 

 

1. olb A + B + C = c eP k|dfl0ft ug'{xf];\ M 

-s_ sin A + sin B – sin C = 4 sin 
A

2
 . sin 

B

2
 . cos 

C

2
  

-v_ sin A – sin B + sin C = 4 sin 
A

2
 . cos 

B

2
 . sin 

C

2
  

-u_ cos A + cos B + cos C = 1 + 4 sin 
A

2
 . sin 

B

2
 . sin 

C

2
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-3_ cos A + cos B – cos C = 4 cos 
A

2
 . cos 

B

2
 . sin 

C

2
 – 1 

-ª_ cos A – cos B + cos C = 4 cos 
A

2
 . sin 

B

2
 . cos 

C

2
 – 1 

2. olb A + B + C = c eP k|dfl0ft ug'{xf];\ M 

-s_ tan A + tan B + tan C = tan A . tan B . tan C 

-v_ tan 
A

2
 . tan 

B

2
 + tan 

B

2
 . tan 

C

2
 + tan 

C

2
 . tan 

A

2
 = 1 

-u_ tan 2A + tan 2B + tan 2C = tan 2A . tan 2B . tan 2C 

3. olb A + B + C = c eP k|dfl0ft ug'{xf];\ M 

-s_ sin 2A + sin 2B – sin 2C = 4 cos A cos B sin C 

-v_ sin 2A – sin 2B + sin 2C = 4 cos A sin B cos C 

-u_ cos 2A – cos 2B + cos 2C = 1 – 4 sin A cos B sin C 

-3_ cos 2A + cos 2B – cos 2C = 1 – 4 sin A sin B cos C 

-ª_ sin 2A + sin 2B + sin 2C = 4 sin A sin B sin C 

4. olb A + B + C = c eP k|dfl0ft ug'{xf];\ M 

-s_ sin2A + sin2B + sin2C = 2(1 + cos A cos B cos C) 

-v_ sin2A + sin2B – sin2C = 2 sin A sin B cos C 

-u_ sin2A – sin2B + sin2C = 2 sin A cos B sin C 

-3_ cos2A + cos2B + cos2C = 1 – 2 cos A cos B cos C 

-ª_ cos2A – cos2B + cos2C = 1 – 2 sin A cos B sin C 

-r_ sin22A + sin22B + sin22C = 2(1 – cos 2A cos 2B cos 2C) 

-5_ cos22A + cos22B + cos22C = 2(1 + cos 2A cos 2B cos 2C) 

5. olb A + B + C = c eP k|dfl0ft ug'{xf];\ M 

-s_ sin2
A

2
 + sin2

B

2
 – sin2

C

2
  = 1 – 2 cos 

A

2
 cos 

B

2
 sin 

C

2
  

-v_ sin2
A

2
 – sin2

B

2
 + sin2

C

2
  = 1 – 2 cos 

A

2
 sin 

B

2
 cos 

C

2
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-u_ cos2
A

2
 – cos2

B

2
 + cos2

C

2
  = 2 cos 

A

2
 sin 

B

2
 cos 

C

2
  

-3_ cos2
A

2
 + cos2

B

2
 + cos2

C

2
  = 2 + 2 sin 

A

2
 sin 

B

2
 sin 

C

2
  

-ª_ sin2
A

2
 + sin2

B

2
 + sin2

C

2
  = 1 – 2 sin 

A

2
 sin 

B

2
 sin 

C

2
  

-r_ cos2
A

2
 + cos2

B

2
 – cos2

C

2
  = 1 – 2 cos 

A

2
 cos 

B

2
 sin 

C

2
  

6. olb A + B + C = c eP k|dfl0ft ug'{xf];\ M 

-s_ sin 
A

2
 + sin 

B

2
 + sin 

C

2
  = 1 + 4 sin 

c – A

4
 sin 

c – B

4
  sin 

c – C

4
  

-v_ cos 
A

2
 + cos 

B

2
 + cos 

C

2
  = 4 cos 

c – A

4
 cos 

c – B

4
  cos 

c – C

4
  

-u_ sin 
A

2
 + sin 

B

2
 + sin 

C

2
  = 1 + 4 sin 

B + C

4
 sin 

C + A

4
  sin 

A + B

4
  

-3_ cos 
A

2
 + cos 

B

2
 + cos 

C

2
  = 4 cos 

B + C

4
 cos 

C + A

4
  cos 

A + B

4
  

 

5.5 lqsf]0fldtLo ;dLs/0fsf] xn (Solution of Trigonometric Equations) 

 

oxfF tn lbOPsf lqsf]0fldtLo cg'kftx¿sf] ;DaGwaf/] cWoog u/L lgisif{ lgsfnf}F . 

 i)  sin2 + cos2  /      ii) cos  = 
1

2
  

oxfF klxnf] lqsf]0fldtLo cg'kftsf] ;DaGwdf  sf] dfgx¿ -h:t} 0, 30, 45, 60 / 90_ h'g;'s} 

x'Fbf klg pSt ;DaGw (Relation) ;To x'G5 . To;}n] o; k|sf/sf] lqsf]0fldtLo cg'kftsf] 

;DaGwnfO{ lqsf]0fldtLo ;j{;ldsf (Trigonometrical Identity) elgG5 . 

t/ cos  = 
1

2
 df  sf] dfg lglZrt Pp6fsf] nflu dfq ;To x'G5 .  sf] h'g;'s} dfgsf nflu cos  

= 
1

2
 ;To x'g ;Sb}gg\ . o:tf] s]xL lglZrt dfgsf nflu dfq ;To x'g] jf dfGo x'g] lqsf]0fldtLo 

;DaGwnfO{ lqsf]0fldtLo ;dLs/0f (Trigonometric Equation) elgG5 . 

o; kf7df lqsf]0fldtLo ;dLs/0fsf] xn;DaGwL dfq cWoog tyf 5nkmn ul/g]5 . ctM 

lqsf]0fldtLo cg'kftx¿ k|of]u u/L agfPsf ;dLs/0fx¿sf] dfq xn ul/g]5 . 
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-s_   lqsf]0fldtLo ;dLs/0fsf] xn (Solution of Trigonometric Equations) 

  tn lbOPsf] lrq tyf lqsf]0fldtLo ;dLs/0fx¿sf] xn ug]{ k|lqmofx¿sf] cWoog u/f}F . 

 

 -s_ olb sin  = sin  eP  =  x'G5 . 

 -v_ olb cos  = cos  eP  =  x'G5 . 

 -u_ olb tan  = tan  eP  =  x'G5 . 

 0 30 45 60 90 

sin 0 
1

2
  

1

2
  

3

2
  1 

cos 1 
3

2
  

1

2
  

1

2
  0 

tan 0 
1

3
  1 3   

 -3_ olb sin A = 0 eP  = 0, 180, 360 cflb x'G5 . 

 -ª_ olb cos A = 0 eP  = 90, 270 cflb x'G5 . 

 -r_ olb tan A = 0 eP  = 0, 180, 360 cflb x'G5 . 

 -5_ olb sin A = 1 eP A = 90 x'G5 . 

 -h_ olb cos A = 1 eP A = 0, 360 cflb x'G5 . 

 -em_ olb tan  = 1 eP  = 45 x'G5 . 

Y 

Y' 

X X' 
0 

90 

270 

180 

360 O 

klxnf] rt'yf{+z 

360 +  

90 –  

;a} wgfTds (A +ve) 

bf];|f] rt'yf{+z 

90 +  

180 –  

sin/cosec +ve (S +ve) 

tan/cot +ve (T +ve) 

270 –  

180 +  

t]>f] rt'yf{+z 

cos/sec +ve (C +ve) 

360 –  

270 +  

rf}>f] rt'yf{+z 
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 -`_ olb sin  = –1 eP  = 270 x'G5 . 

 -6_ olb cos  = –1 eP  = 180 x'G5 . 

 -7_ olb tan  = –1 eP  = 135 x'G5 . 

 -8_ olb sin  = 
1

2
  eP  = 30, 150 cflb x'G5 . 

 -9_ olb cos  = 
1

2
  eP  = 60, 300 cflb x'G5 . 

 -0f_ olb sin  = 
1

2
  eP  = 45, 135 cflb x'G5 . 

 -t_ olb cos  = 
1

2
  eP  = 45 x'G5 . 

 -y_ olb tan  = 
1

3
  eP  = 30 x'G5 . 

 -b_ olb sin  = 
3

2
  eP  = 60, 120 cflb x'G5 . 

 -w_ olb cos  = 
3

2
  eP  = 30 x'G5 . 

 -g_ olb tan  = 
1

3
  eP  = 30, 210 cflb x'G5 . 

o;/L g} cGo lqsf]0fldtLo cg'kftsf ljz]ifx¿ eP vf]hL kQf nufpg'xf];\ / tflnsfdf b]vfpg'xf];\ . 

pbfx/0fx¿ 

1. xn ug'{xf];\ M 2 sin  – 1 = 0   (0    180) 

 oxfF 2 sin  – 1 = 0    

 cyjf 2 sin  = 1 

 cyjf sin  = 
1

2
  

 cyjf sin  = sin 30 / sin 150 

   = 30 / 150 x'G5 . 
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2. xn ug'{xf];\ M 2 sin  – 3 = 0   (0    180) 

 oxfF 2 sin  – 3 = 0    

 cyjf 2 sin  = 3  

 cyjf sin  = 
3

2
  

 cyjf sin  = sin 60 / sin 120 

   = 60 / 120 x'G5 . 

 

3. xn ug'{xf];\ M 2 cos  + 3 = 0   (0    180) 

 oxfF 2 cos  + 3 = 0    

 cyjf 2 cos  = – 3  

 cyjf cos  = –
3

2
  

 cyjf cos  = cos 150 

   = 150 x'G5 . 

4. xn ug'{xf];\ M tan  – 3 = 0   (0    90) 

 oxfF tan  – 3 = 0    

 cyjf tan  = 3  

 cyjf tan  = tan 60 

   = 60 x'G5 . 

5. 0    180 leq xn ug'{xf];\ . 

 s_ tan  – sin  = 0 v_ 6 cos2 + cos  = 1 

-s_  oxfF tan  – sin  = 0 

 cyjf 
sin 

cos 
 – sin  = 0 

 cyjf 
sin  – sin  cos 

cos 
 = 0 
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 cyjf sin  – sin  cos  = 0 (58\s] u'0f ubf{) 

 cyjf sin  (1 – cos ) = 0 

 oxfF sin  = 0 … … … (i) jf 1 – cos  = 0 … … … (ii) 

 ;dLs/0f (i) af6 

  sin  = 0 

 cyjf sin  = sin 0 / sin 180 

   = 0 / 180 x'G5 . 

 ;dLs/0f (ii) af6 

  1 – cos  = 0 

 cyjf 1 = cos  

 cyjf cos 0 = cos  

   = 0 x'G5 . 

 t;y{,  = 0 / 180 g} x'G5 . 

-v_  oxfF 6 cos2 + cos  = 1 

 cyjf 6 cos2 + cos  – 1 = 0 

 cyjf 6 cos2 + 3 cos  – 2 cos  – 1 = 0   [ cos  = 3 cos  – 2 cos ] 

 cyjf 3 cos (2 cos  + 1) – 1(2 cos  + 1) = 0 

 cyjf (2 cos  + 1) (3 cos  – 1) = 0 

 oxfF 2 cos  + 1 = 0 … … … (i) jf 3 cos  – 1 = 0 … … … (ii) 

 ;dLs/0f (i) af6 

  2 cos  + 1 = 0 

 cyjf 2 cos  = –1 

 cyjf cos  = –
1

2
  

 cyjf cos  = cos 120 

   = 120 x'G5 . 
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 ;dLs/0f (ii) af6 

  3 cos  – 1 = 0 

 cyjf 3 cos  = 1 

 cyjf cos  = 
1

3
  

   = cos–1





 

1

3
   x'G5 . = cos 70.53 

 t;y{,  = 70.53 / 120 x'G5 . 

6. xn ug'{xf];\ M 4 sec2 = 7 tan2 + 3 = 0   (0    180) 

 oxfF 4 sec2 = 7 tan2 + 3 = 0    

 cyjf 4(1 + tan2) = 7 tan2 + 3 

 cyjf 4 + 4 tan2 – 7 tan2 – 3 = 0 

 cyjf 1 – 4 tan2 = 0 

 cyjf –3 tan2 = –1 

 cyjf tan2 = 
–1

–3
  

 cyjf tan  =  
1

3
  

 cyjf tan  = tan 30 / tan 150 

   = 30 / 150 x'G5 . 

7. xn ug'{xf];\ M cot2 = 3 – cosec2   (0    180) 

 oxfF cot2 = 3 – cosec2    

 cyjf cot2 – 3 + cosec2 = 0 

 cyjf cot2 – 3 + 1 + cot2 = 0 

 cyjf 2 cot2 – 2 = 0 

 cyjf 2(cot2 – 1) = 0 

 cyjf cot2 – 1 = 0    [  2  0] 

 cyjf (cot  + 1) (cot  – 1) = 0   [  a2 – b2 = (a + b) (a – b)] 
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 cyjf cot  =  1 

 cyjf cot  = cot 45 / cot 135 

  = 45 / 135 x'G5 . 

8. xn ug'{xf];\ M cos  – 1 = 3 sin    (0    360) 

 oxfF cos  – 1 = 3 sin     

 cyjf (cos  – 1)2 = ( 3 sin )2    [  b'j}tkm{ ju{ ubf{] 

 cyjf cos2 – 2 cos  + 1 = 3 sin2   [  (cos  – 1)2 = cos2 – 2 cos  + 1] 

 cyjf cos2 – 2 cos  + 1 – 3 sin2 = 0 

 cyjf cos2 – 2 cos  + 1 – 3(1 – cos2) = 0 

 cyjf cos2 – 2 cos  + 1 – 3 + 3 cos2 = 0 

 cyjf 4 cos2 – 2 cos  – 2 = 0 

 cyjf 2(2 cos2 – cos  – 1) = 0 

 cyjf 2 cos2 – 2 cos  + cos  – 1 = 
0

2
  

 cyjf 2 cos (cos  – 1) + 1(cos  – 1) = 0 

 cyjf (cos  – 1) (2 cos  + 1) = 0 

 cyjf cos  – 1 = 0 … … … (i) jf 2 cos  + 1 = 0 … … … (ii) 

 ;dLs/0f (i) af6  

 cos  = 1 = cos 0 / cos 360 

   = 0 / 360 

 ;dLs/0f (ii) af6 

 2 cos  = –1 

 cyjf cos  = –
1

2
 = cos 120 / cos 240 

   = 120 / 240 

 t;y{  = 0, 120, 240 / 360 x'G5 . 
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9. xn ug'{xf];\ M sin  + cos  = 
1

2
    (0    180) 

 oxfF sin  + cos  = 
1

2
 nfO{ 12 + 12 = 2 n] efu ubf{  

   
1

2
 . sin  + 

1

2
 cos  = 

1

2
  

 cyjf sin 45 . sin  + cos 45 . cos  = 
1

2
  

 cyjf cos( – 45) = cos 60   [  cos A cos B + sin A sin B = cos(A – B)] 

 cyjf  – 45 = 60 

 cyjf  = 60 + 45 = 105 

   = 105 x'G5 . 

cEof; 5.5 -s_ 

1. xn ug'{xf];\ M (0    90) 

-s_ sin  = 
1

2
   ( = 30) -v_ cos  = 

1

2
  ( = 60) 

-u_ sin  = 
3

2
   ( = 60) -3_ cos  = 

3

2
  ( = 30) 

-ª_ tan  = 1   ( = 45) -r_ tan  = 3   ( = 60) 

-5_ 2 sin  – 1 = 0  ( = 60) -h_ 2 cos  – 3   ( = 30) 

-em_ 3 tan  – 1 = 0  ( = 30) -`_ sin  – 1 = 0  ( = 90) 

-6_ 2 cos  – 1 = 0  ( = 45) -7_ 3 tan  = 0  ( = 0) 

2. xn ug'{xf];\ M (0    180) 

-s_ cos  + sin  = 
1

2
  ( = 105)  

-v_ cosec2 + cot2 – 3 = 0 ( = 45, 135) 

-u_ 2 sin2 + 3 sin  = 2 ( = 30, 150)  

-3_ 2 . cos2 = sin  ( = 45, 135) 

-ª_ cos2 + sin  = 1  ( = 0, 180)  

-r_ 2 . sin2 + cos  = 2  ( = 45, 90) 
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-5_ 3 sin2 + 5 cos2 = 4  ( = 45, 135)  

-h_ 4 sec2 – 7 tan2 – 3 = 0  ( = 30, 150) 

-em_ 4 tan2 – 7 sec2 + 8 = 0  ( = 30, 150)  

-`_ tan2 – 3 sec  + 3 = 0  ( = 0, 60) 

3. xn ug'{xf];\ M (0    360) 

-s_ tan2 – 3 sec  + 3 = 0 ( = 0, 60, 360)  

-v_ 3 cos  + sin  = 3  ( = 0, 60, 360) 

-u_ 3 sin  = cos  – 1 ( = 0, 120, 240, 360)  

-3_ 1 – cos  – 3 sin  = 0 ( = 0, 120, 240, 360) 

-ª_ tan2 – sec  – 1 = 0 ( = 60, 180, 300) 

-r_ tan  + cot  – 2 cosec  = 0 ( = 0, 60, 180, 300)  

-5_ sin  + 3 cos  = 3  ( = 0, 60, 360) 

-h_ 
1

3
 sin  + cos  = 1 ( = 0, 60, 360) 

-em_ 3 sin  – cos  = 2  ( = 75, 165) 

-`_ 3 sin  + cos  = 2 ( = 60)  

4. xn ug'{xf];\ M (0    360) 

-s_ sin 3 + sin 2 = sin  ( = 0, 60, 180, 360)  

-v_ sin 3 – sin 2 + sin  = 0 ( = 0, 60, 90, 180) 

-u_ sin 3 + sin 2 + sin  = 0 ( = 0, 90, 120, 240)  

-3_ cos 3 + cos 2 + cos  = 0 ( = 45, 135, 60, 120) 

-ª_ cos 3 – cos 2 + cos  = 0 ( = 45, 135) 

-r_ cos 3 – sin 2 – cos  = 0 ( = 0, 90, 30, 150)  

-5_ sin 4 – sin 2 = 0 ( = 0, 30, 90, 180, 360) 

-h_ sin 4 + sin 2 = 0 ( = 0, 60, 90, 120, 180, 360) 

-em_ cos 3 + cos  = 0 ( = 45, 90, 135, 270) 

-`_ cos 3 – cos  = 0 ( = 0, 90, 180, 360) 
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5.6 prfO / b'/L (Height and Distance) 

 

o; kf7df lqsf]0fldtLo cg'kftx¿sf] k|o]fuaf6 prfO tyf b'/L ;DaGwL zflAbs ;d:ofx¿ 

;dfwfg ul/G5 . prfO tyf b'/L ;DaGwL zflAbs ;d:ofx¿nfO{ ;dsf]0f lqe'h agfO{ To;sf] Pp6f 

e'hf / sf]0f dfq dfkg u/L afFsL e'hfx¿sf] dfkgnfO{ Jofjxfl/s agfO xn ul/G5 . prfO tyf 

b'/L;DaGwL zflAbs ;d:ofx¿ ;dfwfgdf ljz]if u/L tangent (tan) sf] cg'kft k|of]u ul/G5 .  

-s_  pGgtf+z sf]0f (Angle of Elevation): 

bfofFsf] lrqdf Pp6f cjnf]sg stf{n] 

?vsf] 6'Kkf] x]bf{ b[li6 /]vf (line of 

sight) n] lIflth /]vf (horizontal line) 

;Fu 60 sf] sf]0f agfPsf] 5 . o;/L 

b[li6 /]vfn] lIflth /]vf;Fu agfPsf] 

sf]0fnfO{ pGgtf+z sf]0f (Angle of 

Elevation) elgG5 .  

ctM cjnf]sg stf{n] xf]rf] :yfgdf a;L 

cUnf] :yfgdf /x]sf] j:t'sf] cjnf]sg 

ubf{ b[li6 /]vfn] lIflth jf hldg;Fu 

;dfgfGt/ /]vf;Fu agfOPsf] sf]0fnfO{ 

pGgtf+z sf]0f elgG5 .  

lrqdf ABC = pGgtf+z sf]0f xf] . 

h;sf] dfg 60 5 . lrqdf cjnf]sg 

stf{ / ?vsf] km]blarsf] b'/L yfxf ePdf 

?vsf] prfO kQf nufpg ;lsG5 .  

 oxfF tan 60 = 
?vsf] prfO (AC)

lIflth /]vfsf] nDafO (BC)
  

 cyjf AC = 3 BC PsfO x'G5 . 

 

 

 

 

60 

A 

C B 
lIflth /]vf 

b[li6 /]vf 
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-v_  cjglt sf]0f (Angle of Depression): 

bfofFsf] lrqdf hldgdf dfG5]nfO{ x]bf{ 

b[li6 /]vfn] hldg;Fu ;dfgfGt/ x'g] 

/]vf;Fu 30 sf] sf]0f agfPsf] 5 . o;/L 

b[li6 /]vfn] hldg jf lIflth;Fu 

;dfgfGt/ x'g] /]vf;Fu agfPsf] sf]0fnfO{ 

cjglt sf]0f (Angle of Depression) 

elgG5 .  

ctM s'g} cUnf] :yfgaf6 xf]rf] :yfglt/ 

s'g} j:t'nfO{ x]bf{ b[li6 /]vfn] lIflth;Fu 

;dfgfGt/ x'g] sfNklgs /]vf;Fu 

agfPsf] sf]0fnfO{ cjglt sf]0f (Angle 

of Depression) elgG5 . 

 lrqdf IAB = 30 = cjglt sf]0f xf] = ABC . lrqdf cjnf]sg ljGb' B / w/x/fsf] km]b 

C larsf] b'/L yfxf ePdf w/x/fsf] afb{fnL;Ddsf] prfO kQf nufpg ;lsG5 . 

oxfF tan 30 = 
w/x/fsf] afbf{nL;Ddsf] prfO (AC)

cjnf]sg ljGb' / w/x/fsf] km]b larsf] b"/L (BC)
  

cyjf 
1

3
 = 

AC

BC
   cyjf AC = 

1

3
 BC PsfO 

pbfx/0fx¿ 

1. s'g} Pshgf ko{6sn] s'g} Pp6f dlGb/sf] 6'Kkfsf] pGgtf+z sf]0f 30 kfP5 / dlGb/lt/ c? 

20m lx8]kl5 ;f]xL dlGb/sf] 6'Kkfsf] pGgtf+z sf]0f 45 kfP5 . dlGb/sf] prfO / dlGb/af6 

klxnf] b[li6 ljGb'sf] b'/L lgsfNg'xf];\ . 

oxfF 

 AB = dlGb/sf] prfO 

 CD = ko{6s plePsf] b'O{ ljGb'larsf] b'/L = 20m 

 BC = ko{6s plePsf] bf];|f] ljGb'  

  / dlGb/larsf] b'/L = x dfGbf 

 

 

I 

30 

A 

C B 
lIflth /]vf 

b[li6 /]vf 

30 

A 

C B 

klxnf] b[li6 /]vf 

30 

D 

45 

bf]>f] b[li6 /]vf 

x 20m 
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 ca ;dsf]0f ABC af6 

 tan 45 = 
dlGb/sf] prfO (AB)

ko{6s plePsf] bf]>f] ljGb' / dlGb/ larsf] b"/L (BC)
  

 1 = 
AB

x
 [  tan 45 = 1] 

 AB = x = BC … … … (i) 

km]l/ ;dsf]0f ABD af6 

 tan 30 = 
AB

BD
  

 
1

3
 = 

x

CD + BC
  

cyjf CD + BC = 3 x 

cyjf 20 + x = 3 x 

cyjf 20 = 3 x – x 

cyjf 20 = x( 3 – 1) 

cyjf 20 = x (1.732 – 1) 

cyjf 20 = x (0.732)  

cyjf x = 
20

0.732
  

 x = 27.32m 

dlGb/af6 klxnf] b[li6 ljGb';Ddsf] b'/L (BD)  = BC + CD   

       = 27.32 + 20  

       = 47.32m 

t;y{ dlGb/sf] prfO (AB) = 27.32m / dlGb/af6 klxnf] b[li6 ljGb';Ddsf] b'/L (BD) = 47.32m 
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2. Pp6f 100m cUnf] w/x/fsf] 6'KkfnfO{ ;Dd'v kf/]/ w/x/fsf] b'j}lt/ /x]sf Ps} ;dtnsf b'O{ 

ljGb'x¿ qmdzM A / B af6 x]bf{ pGgtf+z sf]0fx¿ j|mdzM 60 / 22 kfP5g\ . tL b'O{ 

ljGb'x¿larsf] b'/L lgsfNg'xf];\ . 

oxfF, lrqdf 

 PQ = 100m w/x/fsf] prfO 

 P = w/x/fsf] 6'Kkf] 

 w/x/fsf] b'j}lt/ /x]sf Pp6} ;dtn ;txdf /x]sf  

 b'O{ ljGb'x¿ j|mdzM A / B 5g\ . 

  PAQ = 60 

    = klxnf] ljGb' A af6 w/x/fsf] 6'Kkf] P nfO{ x]bf{ ag]sf] pGgtf+z sf]0f 

 PBQ  = 22 

    = bf];|f] ljGb' B af6 w/x/fsf] 6'Kkf] P nfO{ x]bf{ ag]sf] bf];|f] pGgtf+z sf]0f 

 ca ;dsf]0f PQA af6 

 tan 60 = 
PQ

AQ
  

 3 = 
100m

AQ
  

 cyjf AQ = 
100m

3
 = 

100m

1.732
 = 57.736m 

 km]/L ;dsf]0f PQB af6 

   tan 22 = 
PQ

QB
  

 cyjf 0.404 = 
100m

QB
  

 cyjf QB = 
100m

0.404
  = 247.524m 

 t;y{ b'O{ ljGb'x¿ A / B aLrsf] b'/L (AB) = (57.736 + 247.524)m 

       = 305.26m 

 

A 
60 22 

10
0m

 

B 

P 

Q 
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3. s'g} ¿vsf] 5fofsf] nDafO ;"o{sf] prfO 45 ePsf] a]nf ;"o{sf] prfO 60 ePsf] eGbf 25m 

nfdf] 5 . ?vsf] prfO lgsfNg'xf];\ . 

oxfF, lrqdf 

 AB = ?vsf] prfO = x dfGbf 

 ACB = 60 

 ADB = 45 ;"o{sf prfOx¿ BC  

  / BD ?vsf] 5fofsf nDafOx¿ 

 ca k|Zgcg';f/ 

 BD = BC + CD 

 = BC + 25m 

 ;dsf]0f ABC af6  

 tan 60 = 
AB

BC
  

 cyjf 3 = 
x

BC
  

 cyjf BC = 
x

3
 … … … (i) 

 km]l/ ;dsf]0f ABD af6 

 tan 45 = 
AB

BD
  

 cyjf 1 = 
x

BC + CD
        [   tan 45 = 1] 

 cyjf BC + 25m = x … … … (ii) 

 ;dLs/0f (i) / (ii) af6 

 
x

3
 + 25m = x 

 cyjf 25m = x – 
x

3
  

 cyjf 25m = x




1 – 

1

3
  

60 

B C 
D 

A 

45 

25m 
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 cyjf 25m = x






3 – 1

3
  

 cyjf x( 3 – 1) = 3 × 25m 

 cyjf x = 
3 × 25m

3 – 1
  

     = 
3 × 25m( 3 + 1)

( 3 – 1) ( 3 + 1)
   [  c+z / x/nfO{ ( 3 + 1) n] u'0fg ubf{] 

    = 
25(3 + 3)

3 – 1
 m 

    = 
25(3 + 1.732)

2
 m  = (12.5 × 4.732)m = 59.15m 

 ctM ?vsf] prfO (AB) = 59.15m 

4. Pp6f 20m cUnf] 3/sf] 5taf6 b"/ ;~rf/sf] 6fj/sf] 6'Kkfsf] cGgtf+z sf]0f 45 / km]bsf] 

cjglt sf]0f 30 kfOP5 . pSt 6fj/sf] prfO lgsfNg'xf];\ . 

 oxfF lrqdf, 

 AB = 20m = 3/sf] prfO 

 CD = b"/ ;~rf/sf] 6fj/sf] prfO = x dfgf}F 

 DAE = 45 = 3/sf] 5t A af6 6fj/sf] 6'Kkf] D nfO{ x]bf{ ag]sf] pGgtf+z sf]0f 

 CAE = 30 = 3/sf] 5t A af6 6fj/sf] km]b C nfO{ x]bf{ ag]sf] cjglt sf]0f 

 ca ;dsf]0f AED af6 tan 45 = 
DE

AE
  

 

 cyjf 1 = 
DE

AE
  

 DE = AE … … … (i) 

 km]l/ ;dsf]0f AEC af6 

 tan 30 = 
EC

AE
  

 cyjf 
1

3
  = 

EC

AE
  

45 
A 

20
 m

 

E 

B C 

D 

30 

30 
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 cyjf AE = 3 . EC 

     = 3 . AB   [  AB = EC] 

  DE   = 3 × 20m … … … ;dLs/0f (i) af6 

t;y{ b"/ ;~rf/ 6fj/sf] prfO (CD) = DE + EC 

     = (20 3 + 20)m 

     = 20( 3 + 1)m 

     = 20(1.732 + 1)m 

     = 20(2.732)m   = 54.64m 

5. Pp6f 3/sf] 5taf6 klZrdlt/sf b'O{ ljGb'x¿nfO{ s'g} dflg;n] cjnf]sg ubf{ b[li6 /]vfn] 

agfPsf cjglt sf]0fx¿ qmdzM 60 / 45 kfP5g\ . olb b'O{ ljGb'x¿larsf] b'/L 20m eP 

pSt 3/sf] prfO slt x'G5 < lgsfNg'xf];\ . 

 oxfF lrqdf, 

 AB = 3/sf] prfO = x dfgf}F 

 C / D 3/sf] klZrdlt/sf b'O{ ljGb'x¿ x'g\ . 

 CD = 20m 

 ACB = 60 /  ADB = 45 

 BC = y dfGbf 

 ca ;dsf]0f ABC af6 

 tan 60 = 
AB

BC
  

 cyjf 3 = 
x

y
  

  x = 3 y … … … (i) 

 km]l/ ;dsf]0f ABD af6 

  tan 45 = 
AB

BD
  

 cyjf 1= 
x

y + 20
  

  x = y + 20 … … … (ii) 

45 

A 

60 

W 

D 
C B 

60 
45 

20m 
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 ;dLs/0f (i) / (ii) af6 

   y + 20 = 3 y 

 cyjf 20 = 3 y – y 

 cyjf 20 = y( 3 – 1) 

 cyjf 20 = y(1.732 – 1) 

 cyjf 20 = y(0.732) 

 cyjf y = 
20

0.732
  

   y = 27.32m 

 y sf] dfg ;dLs/0f (ii) df /fVbf 

  3/sf] prfO, x = (27.32 + 20)m = 47.32m 

6. s'g} 3/sf] 5fgfaf6 3/sf] cufl8 /x]sf] Pp6f vDafnfO{ s'g} cjnf]sg stf{n] x]bf{ vDafsf] 

6'Kkf / km]bsf] cjglt sf]0f j|mdzM 30 / 60 kfP5g\ . olb 3/sf] prfO 30m eP vDafsf] 

prfO lgsfNg'xf];\ . 

 oxfF lrqdf 

 AB = 30m 3/sf] prfO /  CD = x vDafsf] prfO x'g\ . 

  CD = x = BE x'G5 . 

 ADE = 30 / ACB = 60 b'O{ j6f cjglt sf]0fx¿ x'g\ . 

 ca ;dsf]0f ABC af6 

 tan 60 = 
AB

BC
  

cyjf AB = tan 60 × BC 

cyjf 30 = 3 . BC 

 BC = 
30

3
 = 

30

3
 × 

3

3
 = 

30 3

3
 = 10 3  

t/ BC = DE = 10 3 m 

km]l/ ;dsf]0f AED af6 

A 

60 

W 

D E 

C B 

60 
30 

30 
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 tan 30 = 
AE

DE
  

cyjf 
1

3
 = 

AE

10 3
  

cyjf 3 AE = 10 3  

 AE = 10m 

vDafsf] prfO CD = BE 

   = AB – AE  = (30 – 10)m 

   = 20m. 

7. s'g} Pp6f ejgsf] klZrdk6\l6sf] Pp6f lglZrt ljGb'af6 ejgsf] 5t / ejgdfly 78\ofOPsf] 

Wjhb08sf] 6'Kkfdf x]bf{ pGgtf+z sf]0fx¿ j|mdzM 45 / 60 kfP5g\ . olb Wjhb08sf] prfO 

6m eP pQm ejgsf] prfO / ejg tyf b[li6 ljGb'larsf] b'/L lgsfNg'xf];\ . 

oxfF lrqdf 

 AB = 6m Wjhb08sf] prfO  

 BC = ejgsf] prfO 

 CD = b[li6 ljGb' / ejglarsf] b'/L 

 BDC = 45 / ADC = 60  

 ca ;dsf]0f BCD af6 

 tan 45 = 
BC

CD
  

 cyjf 1 = 
BC

CD
  

 BC = CD … … … (i) 

 To:t} u/L ;dsf]0f ACD af6 

 tan 60 = 
AC

CD
  

cyjf 3 = 
AB + BC

BC
    [  BC = CD ;dLs/0f (i) af6] 

cyjf 3 BC = 6m + BC [ AB = 6m] 

cyjf BC – BC = 6m 

C 
60 

D 

B 

A 

45 

? 

? 

6m 
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cyjf BC( 3  – 1) = 6m 

cyjf BC(1.732 – 1) = 6m 

cyjf BC(0.732) = 6m 

cyjf BC = 
6

0.732
  

cyjf BC = 8.196 

t;y{ ejgsf] prfO BC = 8.2m, b[li6 ljGb' / ejg larsf] b'/L (CD) = 8.2m /x]5 . 

8. s'g} Pp6f 1.5m prfO ePsf] s'g} Ps hgf dflg; lah'nLsf] vDafsf] 6m k/ pleP5 . olb 

pSt dflg;sf] 5fofsf] nDafO klg 1.5m eP lah'nLsf] vDafsf] prfO lgsfNg'xf];\ . 

oxfF lrqdf 

 AB = 1.5m dflg;sf] prfO  

 BC = 1.5 dflg;sf] 5fofFsf] nDafO 

 DE = lah'nLsf] vDafsf] prfO 

 ACB =  dfGbf DCE =  g} x'G5 .  

ca ;dsf]0f ABC af6 

 tan  = 
AB

BC
  

cyjf tan  = 
1.5m

1.5m
  

cyjf tan  = 1 

 tan  = tan 45 [ 1 = tan 45] 

 ACB = DCE =  = 45 x'G5 . 

To:t} u/L ;dsf]0f DEC af6 

 tan 45 = 
DE

CE
  

cyjf 1= 
DE

(1.5 + 6)m
  

 DE = 7.5m 

t;y{ lah'nLsf] vDafsf] prfO DE = 7.5m /x]5 . 

D 

 

1.5m 

E 
B 

C 

A 

1.5m 6m 
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9. cg'kft 1:2 ePsf b'O{cf]6f vDafx¿ aLrsf] b'/L 60m 5 . olb vDafx¿sf] l7slardf kg]{ 

s'g} lglZrt ljGb'af6 vDafx¿sf] 6'Kkf]sf] pGgtf+z sf]0fx¿ ;dk"/s kfOof] eg] tL 

vDafx¿sf] prfO lgsfNg'xf];\ . 

oxfF lrqdf 

 AB : CD = 1:2 b'O{ vDafx¿sf] cg'kft xf] . t;y{ AB = x eP CD = 2x x'G5 . 

To;} u/L AEB =  eP CED = 90 –  x'G5 . 

k|Zgcg';f/ BE = DE = 30m x'G5 . 

cyf{t\ BD sf] dWoljGb' E 5 .  

ca ;dsf]0f ABE af6 

 tan  = 
AB

BE
 = 

x

30
 … … … (i) 

To:t} u/L ;dsf]0f CDE af6 

 tan (90 – ) = 
CD

DE
  

cyjf cot  = 
2x

30
 = 

x

15
 … … … (ii) 

;dLs/0f (i) / (ii) u'0fg ubf{ 

 tan  × cot  = 
x

30
 × 

x

15
  

cyjf 1 = 
x2

450
 [  tan  cot  = 1] 

cyjf x2 = 450 

 x = 450 = 15 2 m 

t;y{ vDaf (AB) sf] prfO (x) = 15 2 m / vDaf (CD) sf] prfO (2x) = 30 2 m 

 

 

 

 

C 

30m 

A 

B 
D 

E 30m 

90° –  

x 

2x 
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10. kl/Zrdlt/sf] s'g} lglZrt ljGb'af6 30m cUnf] vDafnfO{ x]bf{ pGgtf+z sf]0f tan–1





 

3

4
    

 kfP5 . z'?sf] ljGb'af6 30m pQ/lt/ nDa ¿kdf uO{ k'g pSt vDafnfO{ x]bf{ pGgtf+z sf]0f  

 slt kfOPnf < kQf nufpg'xf];\ . 

oxfF lrqdf 

 AB = 30m vDafsf] prfO 

 C = klxnf] b[li6 ljGb' 

 CA = klxnf] b[li6 /]vf 

 ACB = tan–1





 

3

4
   

  = tan–1





 

3

4
   

 tan  = 
3

4
  

 D = bf];|f]] b[li6 ljGb' 

 CD = 30m klxnf] b[li6 ljGb'af6 bf];|f] b[li6 ljGb';Ddsf] b'/L 

 DA = bf];|f]] b[li6 /]vf 

bf]>f] b[li6 ljGb' / vDafsf] km]b B larsf] b'/L 

 BD = BC2 + DC2 x'G5 . 

ca ;dsf]0f ABC af6 

 tan  = 
AB

BC
  

cyjf 
3

4
 = 

30m

BC
  

cyjf BC = 40m 

  BD = BC2 + DC2  

   = (40)2 + (30)2  

   = 1600 + 900  

   = 2500  

 BD = 50m 

30m 

 

40m 

A 

30m 

D 

B C 

50m 

? 

tan–1( )
3

4
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km]l/ ;dsf]0f ABD af6 

 tan  = 
AB

BD
 = 

30

50
  

  = tan–1





 

3

5
   

  = 31 (nueu) 

cEof; 5.6 -s_ 

 

1. -s_ pGgtf+z sf]0f eg]sf] s] xf] < lrq;lxt k|:6 kfg'{xf];\ . 

 -v_ cjglt sf]0f eg]sf] s] xf] < lrq;lxt k|:6 kfg'{xf];\ . 

2. tn lbOPsf lrqaf6 x / y sf dfgx¿ lgsfNg'xf];\ . 

s_  v_  

 [pQ/M x = 21.39m / y = 51.39m]  [pQ/M x = 27.32m / y = 47.32m] 

u_  3_  

 [pQ/M x = 30m / y = 17.32m]  [pQ/M x = 20 3 m / y = 20 3 m] 

A 

30m 

B 
30° 45° 

C 
D 

x 
y 

y 

B 

45° 60° 

C 
D 

A 

20m x 

45 

D 

20
m

 

E 

B 

A 

C 

30 

30 

x 

y 

A 

y 
45° 60° 

30m 

x 

B C D 
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ª_  r_  

 [pQ/M x = 14.196m / y = 8.196m]  [pQ/M y = 30m / x = 31] 

3. -s_ s'g} lglZrt :yfgaf6 Pp6f ejgsf] 6'Kkf]df x]bf{ pGgtf+z sf]0f 60 kfOof] . ;f]xL  

 7fpFaf6 20m k/ uP/ pxL ejgsf] 6'Kkfdf x]bf{ pGgtf+z sf]0f 45 kfP5 eg] ejgsf] prfO /  

 klxnf] ljGb' ejglarsf] b'/L lgsfNg'xf];\ . 

[pQ/M ejgsf] prfO = 47.32m / ejg klxnf] ljGb' larsf] b'/L = 27.32m] 

 -v_ 36m cUnf] ejgsf] cufl8 /x]sf b'O{ ljGb'x¿nfO{ x]bf{ cjglt sf]0fx¿ 60 / 30   

 kfOP5 eg] tL b'O{ ljGb'x¿larsf] b'/L slt 5 < lgsfNg'xf];\ .  

[pQ/M 24 3 m] 

 -u_ 30m k/af6 Pp6f ejgsf] 6'Kkfdf x]bf{ pGgtf+z sf]0f 60 kfOof] . olb s]xL lglZrt  

b'/Ldf uP/ k'gM pSt ejgsf] 6'Kkfdf x]bf{ pGgtf+z sf]0f 30 kfP5 eGg] tL b'O{ 

ljGb'larsf] b'/L lgsfNg'xf];\ .  

 [pQ/M 60m] 

 -3_ Pp6f 60m cUnf] ejgsf] 5taf6 ejg cufl8sf b'O{ ljGb'x¿nfO{ x]bf{ cjglt  

 sf]0fx¿ 45 / 30 kfP5g\ eg] tL b'O{ ljGb'x¿larsf] b'/L lgsfNg'xf];\ .  

 [pQ/M 43.92m] 

4. -s_ Pp6f 30m cUnf] vDafsf] 6'KkfnfO{ b'O{ ljk/Lt :yfgaf6 Pp6} ;dtn ;txdf /x]/  

 x]bf{ pGgtf+z sf]0fx¿ 30 / 45 kfOP5 eg] tL b'O{ ljGb'x¿larsf] b'/L lgsfNg'xf];\ . 

 [pQ/M 81.96m] 

 -v_ Pp6f 60m cUnf] :tDesf] 6'Kkf]nfO{ Pp6} ;dtn ;txdf /x]sf / ljk/Lt lbzfdf kg]{  

 ljGb'x¿af6 x]bf{ pGgtf+z sf]0fx¿ 60 / 30 kfOP5 . tL b'O{ :yfgx¿larsf] b'/L  

 slt xf]nf < lgsfNg'xf];\ . [pQ/M 86.6m] 

A 

C 
30 

D 

B 

45 

y 

x 

6m 

y 

D 

30m 

A 

C B 

50m 

x 
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 -u_ Pp6f 90m cUnf] lrlDgsf] 6'Kkfaf6 Pp6} ;dtn ;txdf /x]sf b'O{ ljk/Lt :yfgnfO{  

 x]bf{ cjglt sf]0fx¿ 45 / 30 kfOof] eg] tL b'O{ :yfglarsf] b'/L slt xf]nf < kQf  

 nufpg'xf];\ . 

 [pQ/M 245.88m] 

 -3_ 40m cUnf] ejgsf] 5taf6 klZrd / k"j{lt/ Pp6} ;dtn ;txdf /x]sf b'O{  

 :yfgx¿nfO{ x]bf{ cjglt sf]0fx¿ 60 / 30 kfOof] eg] tL b'O{ :yfglarsf] b'/L kQf  

 nufpg'xf];\ . [pQ/M 92.38m] 

5. -s_ 15m cUnf] r§fgsf] 6'Kkfaf6 s'g} 6fj/sf] km]b / 6'KkfnfO{ cjglt sf]0f / pGgtf+z  

 sf]0fx¿ j|mdzM 45 / 60 kfOof] . pSt 6fj/sf] prfO slt xf]nf < kQf  

 nufpg'xf];\ . [pQ/M 40.98m] 

 -v_ Pp6f 15m cUnf] 3/sf] 5taf6 OF6f e6\6fsf] lrDgLsf] km]b / 6'Kkf]nfO{ x]bf{ 30 / 60  

 cjglt sf]0f / pGgtf+z sf]0f kfOof] eg] pQm lrDgLsf] prfO slt xf]nf < kQf  

 nufpg'xf];\ . [pQ/M 70.98m] 

 -u_ 1.75m cUnf] dflg;n] Pp6f ejgsf] 5t / km]bnfO{ qmdzM 60 pGgtf+z sf]0f /  

 15 cjglt sf]0f kfOof] eg] pSt ejgsf] prfO slt xf]nf < lgsfNg'xf];\ . 

 [pQ/M ejgsf] prfO = 11.30m] 

 -3_ 1.7m cUnf] dflg;n] Pp6f ?vsf] 6'Kkf] / km]bsf] pGgtf+z sf]0f / cjglt sf]0f  

 qmdzM 75 / 30 kfOof] eg] pSt ?vsf] prfO kQf nufpg'xf];\ . 

 [pQ/M 10.97m] 

6. -s_ 27m cUnf] 3/sf] 5taf6 vDafsf] 6'Kkf] / km]bsf] cjglt sf]0fx¿ qmdzM 30 /  

 60 kfOof] eg] pSt vDafsf] prfO / 3/ larsf] b'/L kQf nufpg'xf];\ . 

 [pQ/M 18m / 15.58m] 

 -v_ s'g} 3/sf] prfO 18m 5 . pQm 3/sf] 5taf6 lah'nL aQLsf] vDafsf] 6'Kkf] / km]bsf]  

 cjglt sf]0fx¿ j|mdzM 30 / 45 kfOof] eg] vDafsf] prfO tyf 3/ / vDaflarsf]  

 b'/L kQf nufpg'xf];\ . 

 [pQ/M 10.39m / 18m] 

 -u_ 20m cUnf] 3/sf] 5taf6 Pp6f :tDesf] 6'Kkf] / km]bdf x]bf{ cjglt sf]0fx¿ j|mdzM  

 45 / 60 kfOof] eg] :tDesf] prfO tyf :tDe / 3/larsf] b'/L kQf nufpg'xf];\ . 

 [pQ/M 8.46m / 11.54m] 
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 -3_ Pp6f 6fj/sf] prfO 60m 5 . olb pSt 6fj/sf] 6'Kkfaf6 Pp6f ejgsf] 5t / km]bnfO{  

 x]bf{ cjglt sf]0fx¿ qmdzM 30 / 60 kfOof] eg] ejgsf] prfO / ejgaf6  

 6fj/;Ddsf] b'/L kQf nufpg'xf];\ .  [pQ/M 40m / 34.64m] 

7. Pp6f w/x/fsf] prfO / o;dfly /x]sf] Wjhb08sf] prfOsf] cg'kft 2:1 5 . olb w/x/fsf] 

6'Kkfsf] pGgtf+z sf]0f 45 5 eg] Wjhb08sf] 6'Kkfsf] pGgtf+z sf]0f slt x'G5 < kQf 

nufpg'xf];\ .   [pQ/M  = 56.30] 

8. Pp6f km/flsnf] ;8ssf] rf}8fO 40m 5 . pQm ;8sdf kg]{ s'g} lglZrt ljGb'af6 ;8ssf] 

b'j} lsgf/fdf /x]sf b'O{ a/fa/ vDafx¿sf] pGgtf+z sf]0fx¿ 30 / 60 5g\ eg] tL b'O{ 

vDafx¿sf] prfO kQf nufpg'xf];\ .  [pQ/M 10 3 m] 

9. vDafsf] km]baf6 7.25 3 m k/af6 pleP/ 1.75m cUnf] dflg;n] vDafsf] 6'Kkf] x]bf{ pSt 

dflg;sf] 5fofsf] nDafO 1.75 3 m x'G5 eg] vDafsf] prfO kQf nufpg'xf];\ .  [pQ/M 9m] 

10. s'g} Pp6f ?vsf] l7s k"j{k6\l6sf] Pp6f ljGb' A af6 ?vsf] 6'Kkf]nfO{ x]bf{ pGgtf+z sf]0f 45 

kfP5 . ljGb' A af6 6m nDa ?vn] blIf0flt/ uP/ B ljGb'af6 k'gM ?vsf] 6'Kkf]nfO{ x]bf{ 

pGgtf+z sf]0f tan–1





 

4

5
  kfOof] eg] ?vsf] prfO kQf nufpg'xf];\ . [pQ/M 8m] 

11. Pp6f :tDesf] prfO x PsfO 5 . olb pSt :tDesf] l7s k"j{kl§ y PsfO b'/L A af6 

:tDesf] 6'KkfnfO{ x]bf{ pGgtf+z sf]0f 60 kfOof] eg] A af6 2 y PsfO blIf0f uO{ B ljGb'af6 

:tDesf] 6'Kkf x]bf{ b[li6 /]vfn] lIflth;Fu agfPsf] pGgtf+z sf]0f kQf nufpg'xf];\ . 

 [pQ/M  (cfjZos pGgtf+z sf]0f) = 45] 

 Hints: 

 

 

 

 

 

 

 

 

12. Pp6f :tDenfO{ km]baf6 1:9 sf] cg'kftdf s'g} ljGb'n] ljefhg ul/Psf] 5 . olb :tDesf]  

 l7s 20m cufl8sf] ljGb'af6 ljefhg ljGb' / :tDesf] 6'Kkf] x]bf{ a/fa/ pGgtf+z sf]0f  

 agfpF5 eg] :tDesf] k"/f prfO kQf nufpg'xf];\ . [pQ/M 80 5 m] 

A 

B 

 

 

y 

x 

2y 

C 

D 
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PsfO  

^ 
e]S6/ (Vector) 

1.0 k'g/fjnf]sg (Review) 

 

 gfKg ldNg] /flznfO{ ef}lts /fzL (Physical Quantity) elgG5 . h:t}M tf}n, an, b'/L, lk08, 

If]qkmn, cfotg cflb . oL b'O{ k|sf/sf 5g\ . 

  -s_ :s]n/ (Scalar) /  

  -v_ e]S6/ (Vector) 

 If]qkmn, lk08, cfotg cflb :s]n/ /fzLsf pbfx/0fx¿ x'g\ . ctM dfg / PsfOn] k"0f{ ?kdf 

JoSt ug{ ;lsg] ef}lts /flznfO{ :s]n/ elgG5 .  

 ult, k|j]u, an cflb e]S6/ /fzLsf pbfx/0fx¿ x'g\ . ctM dfg (Magnitude) ;Fu;Fu} lbzf 

(Direction) af6 JoQm ug{ ;lsg] ef}lts /fzLnfO{ e]S6/ elgG5 . 

1.1 e]S6/sf] kl/df0f (Magnitude of Vector) 

 

s'g} nDafOnfO{ hgfpg] lgb]{lzt /]vf 

v08 (Line Segment) sf] nDafOnfO{ 

e]S6/sf] kl/df0f elgG5 . h:t}M 

lrqdf OP


 e]S6/sf] kl/df0f  

|OP


| = (x – 0)2 + (y – 0)2 = 

x2 + y2 x'G5 .  

|OP


| nfO{ lg/k]If dg (Modulus 

OP


) elgG5 . 

X 

Y 

 

Q 

P(x, y) 

O(0, 0) 
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e]S6/sf] lbzf (Direction of a Vector): 

dfly lbOPsf] lrqdf /]vf v08 OP n] wgfTds X-cIf;Fu agfPsf] sf]0f  ePsfn] OP


 sf] lbzf  

 = tan–1





 

y

x
  = tan–1





 

PQ

OQ
  x'G5 . 

oxfF tan  = 
y – 0

x – 0
 = 

y2 – y1

x2 – x1
 x'G5 . 

e]S6/sf k|sf/ (Types of Vector): 

-s_ nx/ e]S6/ (Column Vector) : 

s'g} e]S6/ a


 = 



 

2

3
  df a



 sf x- / y- v08x¿ nx/df n]lvPsf 5g\ eg] To:tf] e]S6/nfO{ 

nx/ e]S6/ (Column Vector) elgG5 . oxfF b'O{ ljGb'x¿ A(3, 2) / B(5, 3) 5g\ eg] e]S6/  

AB


 = 



 

x2 – x1

y2 – y1
  = 



 

 5 – 3

3 – 2
  = 



 

2

1
  nfO{ AB


 sf] nx/ e]S6/ (Column Vector) elgG5 . 

-v_ kª\lSt e]S6/ (Row Vector) : 

oxfF e]S6/ AB


 = (2, 1) klg x'G5 . oxfF x- / y- v08x¿ kª\ltdf n]v]/ cNklj/fd (Comma) 

n] 5'6\ofP/ ;fgf] sf]i7n] 3]l/Psf 5g\ . o;/L hgfOPsf] e]S6/nfO{ kª\lt e]S6/ (Yow 

Vector) elgG5 .  

-u_ l:ylt e]S6/ (Position Vector) : 

olb s'g} ljGb' O(0, 0) nfO{ csf]{ ljGb' P(x, y) df lj:yfkg ul/G5 eg] OP


 nfO{ P(x, y) sf] 

l:ylt e]S6/ (Position Vector) elgG5 . l:ylt e]S6/sf] k|f/lDes ljGb' (Initial Point) hlxn] 

klg pb\ud ljGb' O(0, 0) x'G5 . 

e]S6/ hf]8sf] lqe'h lgod (Triangle Law of Vector Addition): 

olb AB


 n] ljGb' A nfO{ B df BC


 n] ljGb' B nfO{ C df lj:yfkg ub{5g\ eg] ltgLx¿sf] ;du| 

lj:yfkg AC


 (ljGb' A af6 C ;Ddsf] lj:yfkg) n] lbG5 . cyf{t AB


 / BC


 sf] of]ukmn AC


 x'G5 . 

cyf{t AB


 + BC


 = AC


 

e]S6/sf] of] hf]8 lgodnfO{ e]S6/ hf]8sf] lqe'h lgod (Triangle Law of Vector Addition) elgG5 . 
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6.1.1 b'O{cf]6f e]S6/x¿sf] :s]n/ u'0fgkmn (Scalar or Dot Product of Two Vectors) 

olb a


 = 



 

x1

y1
   / b



 = 



 

x2

y2
   b'O{cf]6f e]S6/x¿ eP ltgLx¿sf] :s]n/ u'0fgkmnnfO{ a



 . b


 (e]S6/ a 

86 e]S6/ b) n] hgfOG5 . o;nfO{ a


 . b


 = x1x2 + y1y2 sf] ?kdf kl/eflift ul/G5 . b'O{ e]S6/x¿ a


 / 

b


 sf] lardf 86n] hgfpg] ePsfn] b'O{ e]S6/x¿sf] :s]n/ u'0fgkmnnfO{ dot product klg elgG5 .  

b'O{ e]S6/x¿sf] :s]n/ u'0fgkmnnfO{ o;/L klg kl/eflift ug{ ;lsG5 .  

 a


 . b


 = ab . cos  

hxfF  a = |a


|, e]S6/ a sf] df]8'n;  

 b = |b


|, e]S6/ b sf] df]8'n; 

/  = b'O{ e]S6/x¿ larsf] sf]0f  

b'O{ e]S6/x¿ a


 / b


 sf :s]n/ u'0fg kmnsf b'O{cf]6f cj:yfx¿ 5g\ M 

-s_ olb b'O{ e]S6/x¿ a


 / b


 sf larsf] sf]0f  = 0 eP cos 0 = 1 x'G5 .  

 t;y{ a


 . b


 = ab . cos 0 = ab . 1 = ab x'G5 . 

 cyf{t b'O{cf]6f e]S6/x¿ a


 / b


 Ps cf;kdf ;dfgfGt/ (parallel) x'Fbf  = 0 x'G5  

 / a


 . b


 = ab x'G5 .  

-v_ olb b'O{cf]6f e]S6/x¿ Pscfk;df nDa x'G5g\ eg] ltgLx¿ larsf] sf]0f  = 90 x'G5 . 

 cos 90 = 0 x'g] ePsfn] a


 . b


 = ab . cos 90 = ab . 0 = 0 x'G5 . 

 cyf{t\ a


 . b


 = 0 x'G5 . 

 t;y{ a


 . b


 = ab . cos  (i) ;dfgfGt/ / nDaafx]s cGo cj:yfdf 

  a


 . b


 = ab (ii) ;dfgfGt/ cj:yfdf 

  a


 . b


 = 0 (iii) nDa cj:yfdf 

oxfF ab . cos , ab / 0 ;a} :s]n/ (Scalar) /flz ePsfn] b'O{ e]S6/x¿sf] u'0fg kmnnfO{ 

:s]n/ u'0fgkmn (Scalar Product) elgPsf] xf] . 

   

 

B 

A O 
 

b


 

a
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6.1.2 b'O{cf]6f e]S6/x¿sf] larsf] sf]0f (Angle Between two Vectors) 

lrqdf O pb\ud ljGb' (Origin Point) 5 . t;y{ A sf] l:ylt e]S6/ (Position Vector of A) = OA


 = 

a


 / B sf] l:ylt e]S6/ (Position Vector of B) = OB


 = b


 5 .  

 

e]S6/ OA


 n] X- cIf;Fu agfPsf] sf]0f, AOP =  / e]S6/ OB


 n] X- cIf;Fu agfPsf] sf]0f, 

BOQ =  5 . t;y{ e]S6/ a


 / e]S6/ b


 larsf] sf]0f BOA =  –  =  x'G5 . APOX / 

BQOX lvlrPsf 5g\ . 

ca ;dsf]0f OPA af6 

 cos  = 
OP

OA
  

  = 
x1

|OA


|

    [  |OA


| = OA] 

  = 
x1

|a


|
  

 x1 = a cos  ... ... ... (i)   [  |a


| = a] 

ca ;dsf]0f OQB af6 

 cos  = 
OQ

OB
  

  = 
x2

|OB


|

    [  |OB


| = OB] 

  = 
x2

|b


|
  

 x2 = b cos     [  |b


| = b] 

To;} u/L ;dsf]0f OPA / OQB af6 j|mdzM 

 sin  = 
AP

OA
 = 

AP

|a


|
 = 

y1

a
  

 y1 = a sin  

O 

 

b


 

a


 

 
X 

Y 

Q P 

B(x2, y2) 

A(x1, y1) 
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 sin  = 
BQ

OB
 = 

y2

|b


|
 = 

y2

b
  

 y2 = b sin  

xfdLnfO{ yfxf 5,  

 a


 . b


 = x1x2 + y1y2 

  = a cos  . b cos  + a sin  . b sin  

  = ab(cos  cos  + sin  sin ) 

  = ab cos( – )    [ cos(–) = cos ] 

  = ab cos    [ –  = ] 

t;y{ cos  = 
x1x2 + y1y2

ab
  

cyjf cos  = 
a


 . b


|a


| |b


|
  

cyjf    = cos–1









   
a


 . b


|a


| |b


| 
      

6.1.3 b'O{cf]6f e]S6/x¿sf] :s]n/ u'0fgkmn (Scalar Product of Unit Vectors) 

lrqdf X- cIfsf] PsfO e]S6/ OA


 = i


 / Y- cIfsf] PsfO e]S6/ OB


 = j


 5 .  

hxfF  

 i


 = 



 

1

0
  /  j



 = 



 

0

1
     

xfdLnfO{ yfxf 5, 



 

x1

y1
  . 



 

x2

y2
  = x1x2 + y1y2 x'G5 . 

-s_ i


. j


 = 



 

1

0
  . 



 

0

1
   = 1.0 + 0.1 = 0 

-v_ j


. i


 = 



 

0

1
  . 



 

1

0
   = 0 + 0 = 0 

-u_ i


. i


 = 



 

1

0
  . 



 

1

0
   = 1 + 0 = 1 

-3_ j


. j


 = 



 

0

1
  . 



 

0

1
   = 0 + 1 = 1 

O 

j


 

i


 
X 

Y 

(1, 1) 

A(1, 0) 

B(0, 1) 
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-t;y{ i


. j


 = j


. i


 = 0 / 

 i


. i


 = j


. j


 = 1 x'G5 . 

cyjf 

-s_ i


. j


 = j


. i


 = | i


| . | j


| cos 90 = 1.1.0 = 0 

-v_ i


. i


 = j


. j


 = | i


| . | i


| cos 0 = | j


| . | j


| cos 0 = 1.1.1 = 1 

pbfx/0fx¿ 

1. olb a


 = 



 

2

3
  / b



 = 



 

0

3
  eP a



 . b


 sf] dfg lgsfNg'xf];\ M 

 oxfF a


 = 



 

2

3
  / b



 = 



 

0

3
   

  a


 . b


 = 



 

2

3
  . 



 

0

3
   = 2.0 + 3.3 = 0 + 9 = 9 PsfO 

 cyf{t a


 . b


 = 9 

2. olb a


 = 2 i


 + 3 j


 / b


 = –3 i


 + 2 j


 eP a


 . b


 sf] dfg lgsfNg'xf];\ M 

 oxfF a


 = 2 i


 + 3 j


  = 



 

2

3
  /  

  b


 = –3 i


 + 2 j


 = 



 

–3

2
   

  a


 . b


 = 



 

2

3
  . 



 

–3

2
   

  = 2(–3) + 3.2  = –6 + 6  = 0 

  a


 . b


 = 0 

3. olb |a


| = 2 3, |b


| = 9 / tL b'O{ j6f e]S6/x¿ larsf] sf]0f  = 60 eP a


 . b


 sf] dfg 

 lgsfNg'xf];\ M 

 oxfF, 

 |a


| = a = 2 3  / |b


| = b = 9 tyf  = 60 

 xfdLnfO{ yfxf 5, 

 a


 . b


 = ab cos  

  = 2 3 . 9 cos 60 
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  = 2 3 . 9 . 
1

2
  

  = 9 3 

4. olb |a


| = 2 i


 + 3 j


 / |b


| = –3 i


 + 2 j


 eP tL b'O{ e]S6/x¿ larsf] sf]0f  kQf 

 nufpg'xf];\ M 

 oxfF a


 = 2 i


 + 3 j


  = 



 

2

3
  /  

  b


 = –3 i


 + 2 j


 = 



 

–3

2
   

   = ? 

 xfdLnfO{ yfxf 5, 

  cos  = 
a


 . b


|a


| |b


|
  

 t/ |a


| = 22 + 32  

   = 4 + 9 = 13  

  |b


| = (–3)2 + 22  

   = 9 + 4 = 13  

  a


. b


 = 



 

2

3
  . 



 

–3

2
   = 2(–3) + 3.2 = –6 + 6 = 0 

  cos  = 
a


 . b


|a


| |b


|
  

    = 
0

13 . 13
  

    = 0    



      

zero

something
  =  0     

    = cos 90 

   = 90 

 

 

 



P]lR5s ul0ft, sIff 10  211 

5. olb a


 = –3 i


 + 6 j


 / b


 = 6 i


 + 3 j


 eP e]S6/ a


 / e]S6/ b


 Ps cfk;df nDa x'G5  egL 

 k|dfl0ft ug'{xf];\ M 

 oxfF a


 = –3 i


 + 6 j


 = 



 

–3

6
   = 



 

x1

y1
   

  b


 = 6 i


 + 3 j


 = 



 

6

3
   = 



 

x2

y2
   

 k|dfl0ft ug'{kg]{ M a


. b


 = 0 

 xfdLnfO{ yfxf 5, 

  a


. b


 = x1x2 + y1y2 

    = (–3).(6) + (6).(3) 

    = –18 + 18  = 0 

 t;y{ b'O{cf]6f e]S6/x¿ a


 / b


 Ps cfk;df nDa x'G5g\ egL k|dfl0ft eof] . 

6. olb a


 = 3 i


 – 4 j


 / b


 = k i


 + 3 j


 b'O{ e]S6/x¿ Pscfk;df nDa eP k sf] dfg kQf 

 nufpg'xf];\ M 

 oxfF a


 = 3 i


 – 4 j


  = 



 

3

–4
   /  

  b


 = k i


 + 3 j


 = 



 

k

3
   

 xfdLnfO{ yfxf 5, e]S6/x¿ Pscfk;df nDa x'Fbf 

  a


. b


 = 0 x'G5 . 

 cyjf 



 

3

–4
  . 



 

k

3
   = 0 

 cyjf 3k – 12 = 0 

 cyjf 3k = 12 

  k = 4 

7. olb |a


 + b


| = |a


 – b


| eP k|dfl0ft ug'{xf];\ M a


b


 

 oxfF |a


 + b


| = |a


 – b


| 

  |a


 + b


|2 = |a


 – b


|2   [   b'j}tkm{ ju{ ubf{] 

 cyjf (a


 + b


)2 = (a


 – b


)2    [  |a


|2 = a2] 
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 cyjf |a


|2 + 2a


. b


 + |b


|2  = |a


|2 – 2a


. b


 + |b


|2 

 cyjf a2 + 2a


. b


 + b2 = a2 – 2a


. b


 + b2 

 cyjf 2a


. b


 + 2a


. b


 = a2 + b2 – a2 – b2 

 cyjf 4a


. b


 = 0 

 cyjf a


. b


 = 0    



     

0

4
 = 0       

 t;y{ a


b


 x'G5, k|dfl0ft eof] . 

8. ;dafx' rt'e'{hsf ljs0f{x¿ Pscfk;df nDa x'G5 egL k|dfl0ft ug'{xf];\ . 

oxfF lrqdf, B nfO{ pb\ud ljGb' dfGbf 

 BC


 = c


= AD


 

 BA


 = a


= CD


 x'G5 . 

 k|dfl0ft ug'{ kg]{ AC


 . BD


 = 0 

 ABCD Pp6f ;dafx' rt'e'{h xf] . 

  AB = BC = DC = AD x'G5 . 

 ABC af6 

 AC


 = AB


 + BC


 = –BA


 + c


 = –a


 + c


 

 BCD af6 

  BD


 = BC


 + CD


 = c


 + a


 

  AC


 . BD


 = (c


 – a


) . (c


 + a


) 

  = |c


|2 – |a


|2 

  = c2 – a2 

  = BC2 – AB2    [  AB2 = (–BA)2 = BA2] 

  = 0   [  AB = BC] 

t;y{ ;dafx' rt'e'{hsf ljs0f{x¿ Pscfk;df nDa x'G5 eGg] k|dfl0ft eof] .   

 

a


 

c


 

A D 

B C 
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cEof; 6.1 

1. tnsf k|To]s ljGb'x¿ hf]8\g] e]S6/nfO{ x i


 + y j


 sf] ?kdf JoSt ug'{xf];\ M 

 -s_ A(2, 3) / B(3, j)  -v_ P(0, 3) / Q(4, 2) 

  [pQ/M i


 + 2 j


]   [pQ/M 4 i


 – j


] 

 -u_ C(2, 4) / D(5, 6)  -3_ R(3, 7) / S(5, 8) 

  [pQ/M 3 i


 + 2 j


]   [pQ/M 2 i


 + j


] 

2. tnsf cj:yfx¿df a


. b


 sf dfgx¿ kQf nufpg'xf];\ M 

 -s_ a


 = 



 

3

4
   / b



 = 



 

–4

3
    -v_ a



 = 



 

1

2
   / b



 = 






 
3

– 3
   

  [pQ/M a


. b


 = 0]    [pQ/M a


. b


 = – 3] 

 -u_ a


 = 



 

3

4
   / b



 = 



 

3

4
   -3_ a



 = 



 

0

3
   / b



 = 



 

4

0
   

  [pQ/M a


. b


 = 25]   [pQ/M a


. b


 = 0] 

3. tnsf cj:yfx¿df a


. b


 sf dfgx¿ lgsfNg'xf];\ M 

 -s_ a


 = 



 

3

2
  , b



 = 



 

1

3
   /  = 30 -v_ |a



| = 2 3 , |b


| = 9 /  = 90 

  [pQ/M 
210

2
 ]    [pQ/M 27] 

 -u_ a


 = 3 i


 – 4 j


 / b


 = 8 i


 + j


   -3_ a


 = 



 

1

3
   / b



 = 



 

1/ 2

1
  /  = 90 

  [pQ/M 24]    [pQ/M  0] 

4. tnsf cj:yfdf b'O{ e]S6/x¿ larsf] sf]0f kQf nufpg'xf];\ M 

 -s_ |a


| = 6, |b


| = 7 / a


.b


 = 21 -v_ |a


| = 



 

4

3
   / b



 = 



 

–3

4
   

  [pQ/M  = 60]    [pQ/M  = 90] 

 -u_ (a


 + 2b


) . (5a


 – 4b


) = 0  -v_ a


 = 



 

–4

5
   / b



 = 



 

8

–10
   

  [pQ/M  = 60]    [pQ/M   = 80] 

 

 

5. tnsf cj:yfdf b'O{cf]6f e]S6/x¿ Pscfk;df nDa x'G5g\ egL k|dfl0ft ug'{xf];\ M 

 -s_ a


 = 3 i


 + 5 j


 / b


 = 5 i


 – 3 j
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 -v_ |a


| = 6 i


 + 3 j


 / b


 = –3 i


 + 6 j


 

 -u_ a


 = 3 i


 + 2 j


 / b


 = 2 3 i


 – 3 2 j


  

 -v_ a


 = 
3

2
i


 – 
1

2
j


 / b


 = 
1

2
i


 + 
3

2
j


 

6. b'O{cf]6f e]S6/x¿ Pscfk;df nDa ePsf cj:yfdf k sf] dfg kQf nufpg'xf];\ M 

 -s_ a


 = 



 

2k

–5
   / b



 = 



 

2

k – 1
     [pQ/M k = 5]  

 -v_ a


 = (k + 1) i


 + 3 j


 / b


 = 6 i


 – 3k j


  [pQ/M k = 2 

 -u_ a


 = k i


 + 3 j


 / b


 = 2 i


 – 3 j


   [pQ/M k = 4.5] 

 -v_ a


 = 2 i


 – 5 j


 / b


 = 5 i


 + k j


   [pQ/M  k = 2] 

7. olb s'g} lqe'hsf zLif{ljGb'x¿ A(0, 0), B(4, 0) / C(0, 3) eP pSt lqe'h ;dsf]0f 

 lqe'h xf] egL k|dfl0ft ug'{xf];\ . 

8. olb P(–1, 3), Q(3, 1) / R(1, 7) eP k|dfl0ft ug'{xf];\ M RPQ = 2PRQ
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6.2 e]S6/ Hofldlt (Vector Geometry) 

Hofldltsf s]xL dxTjk"0f{ ;DaGwx¿ jf ;fWox¿ e]S6/sf] k|of]uaf6 ;/n tyf ;lhnf] tl/sfn] 

:yflkt / k|dfl0ft ug{ ;lsG5 . To;sf/0f e]S6/ Hofldltsf] 1fg tyf ;Lkx¿sf] cfjZostf  

kb{5 . tL 1fg tyf ;Lkx¿sf] cfjZostf af]w ug{ tyf u/fpg oxfF Hofldltsf s]xL dxTjk"0f{ 

;DaGwx¿ :yflkt ug{ e]S6/sf] k|of]u ul/Psf] 5 ,. 

6.2.1 dWoljGb' ;fWo (Mid Point Theorem) 

e]S6/ hf]8sf] lqe'h lgod (Triangle Law of Vector Addition) k|of]u u/L s'g} /]vf v08sf] 

dWoljGb'sf] l:ylt e]S6/ kQf nufpg'xf];\ . (Find the position vector of mid point of a line segment 

by using triangle law of vector addition) : 

syg -Statement_ s'g} /]vf v08sf] dWoljGb'sf] l:ylt e]S6/,  m


    = 
a


 + b


2
   x'G5 . 

oxfF /]vf v08 AB sf] dWoljGb' M 5 . 

A, M / B af6 pb\ud ljGb' O ;Dd lvlrPsf /]vf v08x¿ OA, OM / OB 5g\ . 

A, M / B sf l:ylt e]S6/x¿ 

 OA


 = a


, OM


 = m


  / OB


 = b


 5g\ . 

AB /]vf v08sf] dWoljGb' M ePsf]n] AM


 = MB


 x'G5 .  

ca e]S6/ hf]8sf] lqe'h lgod cg';f/, 

 OM


 = OA


 + AM


 

cyjf m


 = a


 + 
1

2
 AB


     [  AM = MB / AB = MB] 

  = a


 + 
1

2
 ( ) AO


 + OB


  

  = a


 + 
1

2
 ( ) –AO


 + OB


     [  AO


 = –OA


] 

  = a


 + 
1

2
 (–a



 + b


) 

  = a


 – 
1

2
 a


 + 
1

2
 b


 

a


 

m


 

A 

b


 
M 

B 

O 
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  = 
1

2
 a


 + 
1

2
 b


      



    1 – 

1

2
 = 

1

2
    

   m


    = 
a


 + b


2
   

t;y{ s'g} /]vf v08sf] dWoljGb'sf] l:ylt e]S6/ pSt /]vf v08sf b'O{ ljGb'x¿sf] l:ylt e]S6/sf] 

of]usf] cfwf x'G5 . 

s] of] ;fWosf] k|ls|ofnfO{ lqe'hsf] k|To]s e'hfsf dWoljGb'sf l:ylt e]S6/ kQf nufpg 

k|of]u ug{ ;lsG5 < x]/fF} . 

 oxfF ABC sf e'hfx¿ AB, BC / AC sf dWoljGb'x¿ j|mdzM D, E / F 5g\ . 

e]S6/ hf]8sf] lqe'h lgodcg';f/, 

 AE


  = AB


 + BE


 ... ... ... (i) 

 AE


  = AC


 + CE


 

  = AC


 – EC


 ... ... ... (ii)     [  CE


 = EC


] 

;dLs/0f (i) / (ii) hf]8\bf 

 2AE


 = AB


 + AC


 + BE


 – EC


 

cyjf 2AE


 = AB


 + AC


 + 0   [  BE = EC] 

 AE


 = 
1

2
 (AB


 + AC


) 

oxfF AE


 eg]sf] e'hf BC sf] dWoljGb' E sf] l:ylt e]S6/ xf] eg] AB


 / AC


 e'hf AB sf ljGb'x¿ B 

/ C sf l:ylt e]S6/x¿ x'g\ . To;} u/L 

 CD


 = 
1

2
 (CA


 + CB


) 

 BF


 = 
1

2
 (BA


 + BC


) 

 

 

 

C 

B 

A D 

E F 
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6.2.2 v08 ;"q (Section Formula) 

 

i. leqL ljeflht ;DaGwL ;fWo (Internal Division Theorem) 

 syg (Statement)  

olb ljGb'x¿ A / B sf l:ylt e]S6/ a


 / b


 tyf /]vf v08 AB nfO{ s'g} ljGb' P n] m:n sf] 

cg'kftdf ljefhg ub{5 eg] pSt ljGb' P sf] l:ylt e]S6/ p


 = 
na


 + mb


m + n
 x'G5 . 

 k|df0f (Proof) : 

 oxfF lrqdf OA


 = a


, OB


 = b


 

 AP : PB = m : n 5 eg] 

 OP


 = p


 = ? 

 ca 
AP

PB
 = 

m

n
  

 cyjf nAP


 = mPB


 

 cyjf n(AO


 + OP


) = m(PO


 + OB


) 

 cyjf n(–OA


 + OP


) = m(–OP


 + OB


) 

 cyjf –na


 + np


 = –mp


 + mb


 

 cyjf mp


 + np


 = na


 + mb


 

 cyjf p


(m + n) = na


 + mb


 

    p


    =  
na


 + mb


m + n
   k|dfl0ft eof] . 

ii. aflx/L ljeflht ;DaGwL ;fWo (External Division Theorem) 

syg (Statement) : 

 olb ljGb' P n] /]vf v08 AB nfO{ aflx/Laf6 m:n df ljefhg u5{ eg] ljefhg ug]{ ljGb' 

 P sf] l:ylt e]S6/ OP


 = p


 = 
mb



 – na


m – n
 x'G5 . 

a


 

p


 

A 

b


 
P 

B 

O 
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 k|df0f (Proof) : 

 oxfF lrqdf A, B / P sf l:ylt e]S6/x¿ 

 OA


 = a


, OB


 = b


 / OP


 = p


 5g\ . 

 AP : PB = m : n  

  
PA


 PB


 = 
m

n
  

 cyjf nPA


 = mPB


 

 cyjf n(PO


 + OA


) = m(PO


 + OB


) 

 cyjf n(–OP


 + a


) = m(–OP


 + b


) 

 cyjf –np


 + na


 = –mp


 + mb


 

 cyjf mp


 – np


 = mb


 – na


  

 cyjf p


(m – n) = mb


 – na


 

    p


    =  
ma



 – na


m – n
   k|dfl0ft eof] .  

pbfx/0fx¿ 

1. olb A / B sf l:ylt e]S6/x¿ j|mdzM 3 i


 + 4 j


 / –4 i


 + 2 j


 / /]vf v08 AB sf]  dWoljGb' 

 M eP M sf] l:ylt e]S6/ kQf nufpg'xf];\ . 

 oxfF OA


 = a


 = 3 i


 + 4 j


 

 OB


 = b


 = –4 i


 + 2 j


 

 OM


 = m


 = ? 

 dWoljGb'sf] ;fWo cg';f/ 

 m


 = 
a


 + b


2
  = 

3 i


 + 4 j


 + (–4 i


 + 2 j


)

2
 

  = 
3 i


 + 4 j


 – 4 i


 + 2 j


2
 = 

– i


 + 6 j


2
  = –

1

2
 i


 + 3 j


 

a


 

p


 

A 

b


 

P 

B 

O 

m 
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2. olb A / B sf l:ylt e]S6/x¿ j|mdzM 4 i


 + 3 j


 / 4 i


 + 3 j


, /]vf v08 AB nfO{ M  ljGb'n] 

 2:1 sf] cg'kftdf ljefhg u5{ eg] M sf] l:ylt e]S6/ kQf nufpg'xf];\ . 

 oxfF A sf] l:ylt e]S6/ OA


 = a


 = 4 i


 + 3 j


 

  B sf] l:ylt e]S6/ OB


 = b


 = 4 i


 + 3 j


 

  M sf] l:ylt e]S6/ OM


 = m


 = ? 

  AM : MB = m:n = 2:1 

 M sf] l:ylt e]S6/ OM


 = 
nOA


 + mOB


m + n
 

    = 
1(4 i



 + 3 j


) + 2(4 i


 + 3 j


)

2 + 1
 

    = 
4 i


 + 3 j


 + 8 i


 + 6 j


3
  = 

12 i


 + 6 j


3
 

    = 4 i


 + 2 j


   = 2(2 i


 + j


). 

3. olb /]vf v08x¿ AB sf] dWoljGb' M / ljGb' A sf l:ylt e]S6/x¿ j|mdzM 11 i


 + 15 j


 

 / 5 i


 + 3 j


 tyf AM:MB = 2:3 eP B sf] l:ylt e]S6/ kQf nufpg'xf];\ . 

oxfF A sf] l:ylt e]S6/ OA


 = a


 = 5 i


 + 3 j


 

 M sf] l:ylt e]S6/ OM


 = 11 i


 + 15 j


 

 B sf] l:ylt e]S6/ OB


 = b


 = ? 

  AM : MB = m:n = 2:3 

 xfdLnfO{ yfxf 5, OM


 = 
na


 + mb


m + n
 

 11 i


 + 15 j


 = 
3(5 i



 + 3 j


) + 2. b


2 + 3
 

 cyjf 2b


 + 15 i


 + 9 j


 = 5(11 i


 + 15 j


) 

 cyjf 2b


 = 55 i


 + 75 j


 – 15 i


 – 9 j


 

 cyjf 2b


 = 40 i


 + 66 j


 

a


 = 5 i


 + 3 j


 

b


 = ? 

A 

11 i


 + 15 j


 

B 

M 

O 

3 

2 
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 cyjf b


 = 
40 i



 + 66 j


2
 

  B sf] l:ylt e]S6/ = 20 i


 + 33 j


 x'G5 . 

4. olb s'g} /]vf v08 AB sf ljGb'x¿ A / B sf l:ylt e]S6/x¿ qmdzM 2 i


 – 3 j


 / 5 i


 + 

 4 j


 5g\ / /]vf v08 AB nfO{ afx\o ljGb' M n] 3:2 sf] cg'kftdf ljefhg u5{ eg] M 

 ljGb'sf] l:ylt e]S6/ slt xf]nf < kQf nufpg'xf];\ . 

 oxfF A sf] l:ylt e]S6/ OA


 = a


 = 2 i


 – 3 j


 

  B sf] l:ylt e]S6/ OB


 = b


 = 5 i


 + 4 j


 

  M sf] l:ylt e]S6/ OM


 = m


 = ? 

  AM : BM = 3:2 = m:n 

 oxfF OM


 = 
mOB


 – nOA


m – n
 

   = 
3(5 i



 + 4 j


) – 3(2 i


 – 3 j


)

3 – 2
 

   = 
15 i



 + 12 j


 – 4 i


 + 6 j


1
 

   = 11 i


 + 18 j


 
 

6.2.3 lqe'hsf] ef/ s]Gb| (Centroid of Triangle) 

 

s'g} klg lqe'hsf e'hfsf] dWoljGb' / To;sf] ljkl/t 

zLif{ljGb' hf]8]/ ag]sf] /]vf v08nfO{ pSt lqe'hsf] 

dlWosf (Medium) elgG5 . lqe'hsf tLg cf]6f 

dlWosfx¿ Pscfk;df sfl6g] ;femf ljGb'nfO{ 

lqe'hsf] ef/ s]Gb| (Centroid of Triangle) elgG5 . 

o;nfO{ G n] hgfOG5 . lqe'hsf] ef/ s]Gb|n] 

dlWosfnfO{ 2:1 sf] cg'kftdf sfl6G5 . lqe'hsf] ef/ 

s]Gb| G sf] l:ylt e]S6/ OG


 = g


 = 
1

3
 (a


 + b


 + c


)  

x'G5 .  

A 

m = 3 

n = 2 

B 

O 

M 

C 

A 

B 

D 

O 

E 
F 

G 

b


 
a


 

c


 

d


 

g
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hxfF  a


 = OA


 = A sf] l:ylt e]S6/ 

  b


 = OB


 = B sf] l:ylt e]S6/ 

 c


 = OC


 = C sf] l:ylt e]S6/ 

 g


 = OG


 = G sf] l:ylt e]S6/x¿ x'g\ .  

lrqdf D, E / F ljGb'x¿ ABC sf e'hfx¿ j|mdzM AB, AC / BC sf dWoljGb'x¿ tyf 

CD, BE / AF dlWosfx¿ x'g\ . oL dlWosfx¿ ljGb' G eP/ uPsf 5g\ . 

 oxfF CG:GD = 2:1 x'G5 . 

  OG


 = 
2.OD


 + 1. OC


2 + 1
 

  = 

2
OA


 + OB


2
 + OC


3
    [  Ad = DB] 

  = 
OA


 + OB


 + OC


3
 

 ctM ABC sf] ef/ s]Gb| G sf] l:ylt e]S6/ 

   g


   = 
1

3
( ) a



 + b


 + c


  

5. olb ABC sf] zLif{ljGb'x¿ A(2, 1), B(3, 6) / C(7, 2) 5g eg] pSt lqe'hsf] ef/  s]Gb| 

 (Centroid) kQf nufpg'xf];\ . 

 oxfF, A sf] l:ylt e]S6/ = 2 i


 + j


 

  B sf] l:ylt e]S6/ = 7 i


 + 2 j


 

  C sf] l:ylt e]S6/ = 3 i


 + 6 j


 

  G sf] l:ylt e]S6/ = ? 

 

 ;"qcg';f/, OG


 = 
1

3
 ( ) OA


 + OB


 + OC


  

C(3, 6) 

B(7, 2) 

A(2, 1) 

O 

D 

G 
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    = 
1

3
 (2 i



 + j


 + 7 i


 + 2 j


 + 3 i


 + 6 j


) 

    = 
1

3
 (12 i



 + 9 j


) 

    = 
3

3
 (4 i



 + 3 j


) 

  G sf] l:ylt e]S6/ = 4 i


 + 3 j


 

6. lbOPsf] PQR df PA, RB / QC dlWosf x'g] eg] k|dfl0ft ug'{xf];\ M 

 PA


 + RB


 + QC


 = 0. 

 oxfF, PQR df A, BC e'hfx¿ QR. PQ / PR sf dWofljGb'x¿ x'g\ .  

 t;y{ PA


 + RB


 + QC


  

  =  (PQ


 + PR


) + (RQ


 + RP


) + (QR


 + QP


) 

  =  PQ


 + PR


 – QR


 – PR


+ QR


 – PQ


 

  PA


 + RB


 + QC


 = 0 k|dfl0ft eof] . 

 

cEof; 6.2 

1. ABC sf zLif{ljGb'x¿ A(2, 1), B(–4, –1) / C(0, –4) eP e'hfx¿ AB, BC / CA sf 

dWoljGb'x¿sf] l:ylt e]S6/x¿ kQf nufpg'xf];\ . 

[pQ/M (–2, 0), (–4, –5) / (2, –3)] 

2. olb /]vf v08 AB sf ljGb'x¿ A / B sf l:ylt e]S6/x¿ 3 i


 – 2 j


 / 5 i


 – 6 j


 eP AB sf] 

dWo]ljGb'sf] l:ylt e]S6/ kQf nufpg'xf];\ . 

[pQ/M (4, –4)] 

3. olb A / B sf l:ylt e]S6/x¿ 3 i


 + 4 j


 / 5 i


 – 2 j


 eP /]vf v08 AB sf] dWoljGb' M sf] 

l:ylt e]S6/ kQf nufpg'xf];\ . 

[pQ/M 2 i


 + j


 jf (2, 1)] 

P 

Q R 
A 

B C 
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4. /]vf v08 AB nfO{ ljGb' P n] ;dlåefhg u5{ eg] P sf] l:ylt e]S6/ 
OA


 + OB


2
 x'G5 egL 

k|dfl0ft ug'{xf];\ . 

5. ljGb'x¿ A(5, 7) / B(2, 1) hf]8]/ ag]sf] /]vf v08 AB nfO{ 3:4 sf] cg'kftdf ljefhg ug]{ 

ljGb'sf] l:ylt e]S6/ kQf nufpg'xf];\ .   [pQ/M 
26 i


 + 31 j



7
] 

6. /]vf v08 AB sf] ljGb'x¿ A / B sf l:ylt e]S6/x¿ j|mdzM 5 i


 + 2 j


 / 3 i


 + 6 j


 5g\ eg] 

 -s_ AB nfO{ leqaf6 2:3 df ljefhg ug]{ ljGb' P sf] l:ylt e]S6/ kQf nufpg'xf];\ . 

[pQ/M 
1

5
 (21 i


 + 18 j


)] 

 -v_ AB nfO{ aflx/af6 5:2 df ljefhg ug]{ ljGb' Q sf] l:ylt e]S6/ kQf nufpg'xf];\ . 

[pQ/M 
1

3
 (5 i


 + 26 j


)] 

7. /]vf v08 PQ nfO{ -s_ leqaf6 1:2 df -v_ aflx/af6 4:3 df ljefhg ug]{ ljGb'sf] l:ylt 

e]S6/ kQf nufpg'xf];\ . hxfF P / Q sf lgb]{zfª\sx¿ qmdzM (–4, 8) / (3, 7) 5g\ .  

[pQ/M -s_ 
1

3
 (–5 i


 + 23 j


)   -v_ 4(6 i


 + j


)] 

8. lbOPsf] lrqdf PR


= 
1

4
 PQ


 eP k|dfl0ft ug'{xf];\ M r


 = 
1

4
 (3p



 + q


) 

 

 

 

 

 

 

 

 

9. PQR sf e'hfx¿ PQ / PR sf dWoljGb'x¿ M / N eP k|dfl0ft ug'{xf];\ M 2QN


 + 2MR


 = 3QR


 

10. ;dfgfGt/ rt'e'{h PQRS sf e'hfx¿ PQ / QR sf dWoljGb'x¿ qmdzM M / N 5g\ eg] 

k|dfl0ft ug'{xf];\ M  

 MN


 = 
1

2
 (PQ


 + 3QR


) = 
1

2
 ( PS


 + 3SR


) 

O 

P Q R 

p


 q


 

r
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6.3 e]S6/ HofldtL ;DaGwL ;fWox¿ (Theorems Related to Vector Geometry) 

 

xfdLn] Hofldltdf lqe'h, rt'e'{h / j[Qsf y'k|} ;fWox¿ tyf tL ;fWox¿;Fu;DaGwL HofldtLo 

;d:ofx¿ xn ul/;s]sf 5f}F . oxfF Hofldltsf -tL ;fWox¿ tyf ;d:ofx¿dWo]_ s]xL dxTjk"0f{ 

;fWox¿ / ltgLx¿;Fu ;DalGwt ;d:ofx¿ e]S6/sf] :s]n/ u'0fg / e]S6/ hf]8sf] lqe'hsf] lgod 

k|of]u u/L xn ug]{ k|of; ul/g] 5f}F . 

;fWo 1: 

syg (Statement) : lqe'hsf b'O{cf]6f e'hfsf] dWoljGb' hf]8\g] /]vf t];|f] e'hf;Fu ;dfgfGt/ eO{ 

To;sf] cfwf x'G5 . 

-s_ oxfF ABC df e'hfx¿ AB / AC sf dWoljGb'x¿ E / F 5g\ . 

-v_ EF /]vf e'hf BC ;Fu ;dfgfGt/ /  

 To;sf] cfwf x'G5 egL k|dfl0ft ug'{kg]{ 5 . 

 cyf{t EF


= 
1

2
 BC


 / EF


//BC


 

-u_ k|df0f (Proof) : 

 e]S6/ hf]8sf] lqe'h lgod cg';f/, 

   EF


 = BA


 + AF


 

 cyjf EF


 = 
1

2
 BA


 + 
1

2
 AC


    [  AB / AC sf dWoljGb\'x¿ qmdzM E / F ePsf]n]] 

 cyjf EF


 = 
1

2
 (BA


 + AC


) 

 cyjf EF


= 
1

2
 BC


    [  e]S6/ hf]8sf] lqe'h lgodcg';f/] 

  EF//BC / EF = 
1

2
 BC [  

1

2
  = k :s]n/ ePsfn]] 

 kl/of]hgf sfo{M u|fkm k]k/ jf lhof] af]8{df lglZrt gfksf e'hfx¿ ePsf] lqe'h lvr]/ /a/ 

 AofG8sf] dbtaf6 dflysf sygnfO{ k|dfl0ft u/L x]g'{xf]nf . 

 

 

B C 

A 

E F 
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;fWo 2: 

syg (Statement) : ;dlåafx' lqe'hsf] zLif{ljGb' / cfwf/sf] e'hfsf] dWoljGb' hf]8\g] /]vf cfwf/df 

nDa x'G5 . 

-s_ oxfF lrqdf ABC Pp6f ;dlåafx' lqe'hsf] xf] .  

 h;df cfwf/ e'hf BC sf] dWoljGb' D / zLif{ljGb' A ;Fu hf]8]sf] 5 .  

 cyjf AB = AC 5g\ . 

-v_ k|dfl0ft ug'{kg]{ M ADBC 

-u_ k|df0f (Proof) : 

 1. AD


  = 
1

2
 (AB


 + AC


) [  dWoljGb'sf] ;fWosf] lgodcg';f/] 

 2. BC


  = BA


 + AC


 [  e]S6/ hf]8sf] lqe'h lgodcg';f/] 

   = AC


 – AB


 [  BA


 = –AB


] 

 3. AD


. BC


 = 
1

2
 (AC


 + AB).( AC


 – AB


) [  (1) / (2) sf] e]S6/ u'0fg ubf{] 

   = 
1

2
 (AC


2 – AB


2) 

   = 
1

2
 (AC2 – AB


2) [  (a



)2 = a2] =  
1

2
 . 0 [  AB = AC] 

  AD


. BC


 = 0 

  ADBC, e]S6/ AD


 / BC


 sf] e]S6/ u'0fg kmn z"Go ePsfn] . 

;fWo 3: 

syg (Statement) : rt'e'{hsf] cf;Gg e'hfx¿sf dWoljGb'x¿ qmdzM hf]8\b} hfFbf aGg] rt'e'{h 

;dfgfGt/ rt'e'{h x'G5 . 

-s_ oxfF  

 1. ABCD Pp6f rt'e'{h xf] . h;df P, Q, R /  

 S e'hfx¿ AB, BC, CD  / DA sf  

 dWoljGb'x¿ hf]8]/ PQRS rt'e'{h ag]sf] 5 .  

 2. B / D zLif{ljGb'x¿ hf]8]/ ag]sf] ljs0f{ BD 5 . 

B C 

A 

D 

A 

D 

S 

B C 

P 

R 

Q 
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-v_ k|dfl0ft ug'{kg]{ M PQRS Pp6f ;dfgfGt/ rt'e'{h xf] . 

-u_ k|df0f (Proof) : 

 1. BD


  = BC


 + CD


 [  e]S6/ hf]8sf] lqe'h lgodcg';f/] 

    = 2QC


 + 2CR


 [  Q / R e'hf BC / CD sf dWoljGb' ePsf]n]] 

    = 2(QC


 + CR


) 

   =  2QR


 [  e]S6/ hf]8sf] lqe'h lgodcg';f/] 

 2. To;} u/L BD


 = 2 PS


 

 3. PS


 = QR


 [  (1) / (2) af6] 

 4.  PS


//QR


 / PS = QR [  a/fa/ e]S6/x¿ ;dfgfGt/ / a/fa/ x'g] ePsf]n]] 

 5.  PQRS Pp6f ;dfgfGt/ rt'e'{h xf] egL k|dfl0ft eof] . 

;fWo 4: 

syg (Statement) : ;dfgfGt/ rt'e'{hsf ljs0f{x¿ k/:k/ ;dlåefhg x'G5g\ . 

-s_ oxfF PQRS ;dfgfGt/ rt'e'{hsf ljs0f{x¿  

 PR / QS ljGb' O df sfl6Psf 5g\ . 

-v_ k|dfl0ft ug'{kg]{ M PO = OR tyf QO = OS 

-u_ h'lSt M ljs0f{ PR / QS sf dWoljGb'x¿  

 M / N 5g\ . 

 

-3_ k|df0f (Proof) : 

 1. QM


  = 
1

2
 (QP


 + QR


) [  PQR df dWoljGb'sf] ;fWocg';f/] 

 2. QN


 = 
1

2
 QS


   [  QS sf] dWoljGb' N ePsf]n]] 

   = 
1

2
  (QP


 + PS


)  [  e]S6/ hf]8sf] lqe'h lgodcg';f/] 

P 

Q R 

S 

M 

N 
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   = 
1

2
 (QP


 + QR


) [  ;dfgfGt/ rt'e'{hsf ljk/Lt e'hfx¿ a/fa/ x'g] ePsfn]] 

 3. QM


 = QN


 [1 / 2 af6] 

 4. M / N Pp6} ljGb' O df kb{5  [  QM


 = QN


] 

 5. t;y{ ljs0f{x¿ PR / QS Pp6} ljGb'af6 ;dlåefhg x'G5 . 

;fWo 5: 

syg (Statement) : cfotsf ljs0f{x¿ a/fa/ x'G5g\ . 

-s_ oxfF cfot PQRS sf ljs0f{x¿ PR / SQ 5g\ . 

-v_ k|dfl0ft ug'{kg]{ M PR = SQ 

-u_ k|df0f (Proof) : 

 1. PQS df 

  SQ


  = ( SP


 + PQ


) [  e]S6/ hf]8sf] lqe'h lgodcg';f/] 

  (SQ


)2  = ( SP


 + PQ


)2 [  b'j}tkm{ ju{ ubf{] 

  SQ2 = ( SP


)2 + (PQ


)2 + 2. SP


.PQ


 

   = SP2 + PQ2 [  SP


 + PQ


 = 0 x'g] ePsfn]] 

 2. PQR df To;} u/L 

  PR2 = PQ2 + QR2 

   = PQ2 + SP2 [  QR = SP] 

 3. PR2 = SQ2  [(1) / (2) af6] 

 cyjf PR = SQ k|dfl0ft eof] . 

 

 

 

 

 

P Q 

S R 
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;fWo 6: 

 

syg (Statement) : ;dafx' rt'e'{h (Rhombus) sf ljs0f{x¿ ;dsf]0f x'g] u/L ;dlåefhg  

x'G5g\ . 

-s_ oxfF ;dafx' rt'e'{h ABCD df  

 ljs0f{x¿ AC / BD 5g\ . 

-v_ k|dfl0ft ug'{kg]{ M ACBD,  AO=OC, BO=OD  

-u_ k|df0f (Proof) : 

 1. AC


  = (AB


 + BC


) [  e]S6/ hf]8sf] lqe'h lgodcg';f/] 

 2. BD


  = (BC


 + CD


)2 [  e]S6/ hf]8sf] lqe'h lgodcg';f/] 

   = BC


 – DC


 [  CD


 = –DC


] 

   = BC


 – AB


 [  AB


 = DC


 ;=r=sf ljk/Lt e'hfx¿sf] e]S6/] 

 3. AC


. BD


  = (BC


 – AB


) . (BC


 – AB


) [  (1) / (2) af6] 

   = (BC


)2 – (AB


)2 

   = (BC)2 – (AB)2 

   = 0 [  ;dafx' rt'e'{sf cf;Gg e'hfx¿ a/fa/ x'g] ePsfn]] 

 4. AC


BD


 [  AC


. BD


 = 0] k|dfl0ft eof] . 

;fWo 7: 

syg (Statement) : j[Qfw{ -cw{j[Q_ sf] sf0f Ps ;dsf]0f x'G5 . 

-s_ oxfF cw{j[Q ABC sf] s]Gb|ljGb' O 5 . 

-v_ h'lSt M C / O hf]8f}F . 

-u_ k|dfl0ft ug'{kg]{ M ACB = 90 

 

 

 

D C 

A B 

O 
A B 

C 
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-3_ k|df0f (Proof) : 

 1. AO


  = OB


 [  Pp6} j[Qsf cw{Jof;x¿ a/fa/ x'g] ePsfn]] 

 2. AC


  = AO


 + OC


 [  e]S6/ hf]8sf] lqe'h lgodcg';f/] 

 3. BC


 = BO


 + OC


 [  e]S6/ hf]8sf] lqe'h lgodcg';f/] 

   = –OB


 + OC


 [  BO


 = –OB


] 

   = OC


 – OB


 

 4. AC


. BC


 = (OC


 + AO


) . (OC


 – OB


) [  e]S6/sf] u'0fgkmn] 

    = (OC


)2 – (OB


)2 

    = (OC)2 – (OB)2 [  OC


2 = OC2] 

    = 0  [  OC = OB, Pp6} j[Qsf cw{Jof;x¿] 

 4. AC


BC


 [  AC


. BC


 = 0] k|dfl0ft eof] . 

\ 

;fWo 8: 

syg (Statement) : ;dsf]0fL lqe'hsf] s0f{sf] dWoljGb' zLif{ljGb'af6 ;db'/L -;dfg b'/L_ df k5{ . 

-s_ oxfF ;dsf]0f ABC df BDAC 5 . / 

 s0f{ AC sf] dWoljGb' D 5 . 

-v_ k|dfl0ft ug'{kg]{ M BD = AD = DC 

-u_ k|df0f (Proof) : 

 1. BC


. BA


 = 0 [  ABC = 90 ePsf]n]] 

 2. (BD


 + DC


) . (BD


 + DA


) = 0 [  e]S6/ hf]8sf] lqe'h lgodcg';f/] 

  cyjf  (BD


 – CD


) . (BD


 + CD


) = 0 [  AC sf] dWoljGb' D ePsf]n] 

  cyjf (BD


)2 – (CD


)2 = 0 

C B 

A 

D 
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  cyjf (BD)2 = (CD)2 

  cyjf BD = CD ... ... ... (i) 

 3.  BD = AD = CD [  AD = CD ePsf]n]]  k|dfl0ft eof] . 

pbfx/0fx¿ 
 

1. olb PQR df PM = 2MQ / PN = 2NR eP k|dfl0ft ug'{xf];\ M  

 MN


//QR


/ MN = 
2

3
 QR 

-s_ oxfF PQR df PM = 2MQ / PN = 2NR 

-v_ k|dfl0ft ug'{kg]{ M MN


//QR


/ MN = 
2

3
 QR 

-u_ k|df0f (Proof) : 

 1. PQ


  = PM


 + MQ


 [  e]S6/ hf]8sf] lqe'h lgodcg';f/] 

    = 2MQ


 + MQ


 

    = 3MQ


 

  MQ


 = 
1

3
 PQ


 ... ... ... (i) cyjf QM


 = 
1

3
 QP


 

 2. To;} u/L NR


 = 
1

3
 PR


 ... ... ... (ii) 

 3. MN


  = MP


 + PN


  [  e]S6/ hf]8sf] lqe'h lgodcg';f/] 

    = 2QM


 + 2NR


  [  PM = 2MQ / PN = 2NR] 

    = 2. 
1

3
 QP


 + 2. 
1

3
 PR


 [  (1) / (2) af6] 

    = 
2

3
 (QP


 + PR


) 

  MN


 = 
2

3
 QR


 [  e]S6/ hf]8sf] lqe'h lgodcg';f/] k|dfl0ft eof] .  

 

P 

Q 

R 

N 
M 
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2. olb PQR df dlWosf SR / TQ a/fa/ eP k|dfl0ft ug'{xf];\ M PQR Pp6f ;dlåafx' 

 lqe'h xf] . 

-s_ oxfF PQR df dlWosf SR / TQ a/fa/ 5g\ . cyf{t RS = QT 

-v_ k|dfl0ft ug'{kg]{ M PQR Pp6f ;dlåafx' lqe'h xf] .  

 cyf{t\ PQR df PQ = PR x'G5 . 

-u_ k|df0f (Proof) : 

 1. RS


  = RP


 + PS


 [  e]S6/ hf]8sf] lqe'h lgodcg';f/] 

   = RP


 + 
1

2
 PQ


 [  PS = SQ] 

 2. QT


 = QP


 + PT


 [  e]S6/ hf]8sf] lqe'h lgodcg';f/] 

   = QP


 + 
1

2
 PR


 [  PT = TR] 

 3. RS = QT 

 cyjf | RS


| = |QT


| 

 4. |RS


|2 = |QT


|2 [  b'j}tkm{ ju{ ubf{] 

 5. (RP


 + 
1

2
 PQ


)2 = (QP


 + 
1

2
 PR


)2 [  (1), (2) / (4) af6] 

 cyjf (RP


)2 + 2 . RP


. 
1

2
 PQ


 + 
1

4
 (PQ


)2 = (QP


)2 + 2 . QP


. 
1

2
 PR


 + 
1

4
 ( PR


)2 

 cyjf RP2 + RP


. PQ


 + 
1

4
 PQ2 = QP2 + QP


. PR


 + 
1

4
 PR2 

 cyjf RP2 + RP


. PQ


 – 
1

4
 PR2 = QP2 + QP


. PR


 – 
1

4
 PQ2 

 cyjf (RP2 – 
1

4
 PR2) = PQ2 – 

1

4
 PQ2 

 cyjf 
3

4
 RP2 = 

3

4
 PQ2 

 cyjf RP2 = PQ2 

  PR = PQ [  b'j}tkm{ ju{ x6fpFbf] k|dfl0ft eof] .  

P 

Q R 

S T 
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3. ;dfgfGt/ rt'e'{h PQRS sf ljs0f{x¿ G ljGb'df Ps cfk;df ;dlåefhg x'G5g\ eg] 

 k|dfl0ft ug'{xf];\ M  

 OP


 + OQ


 + OR


 + OS


 = 4OG hxfF O Pp6f s'g} ljGb' xf] . 

-s_ oxfF PQRS ;dfgfGt/ rt'e'{hsf ljs0f{x¿  

 SQ / PR ljGb' G df ;ldåefhg ePsf 5g\ /  

 s'g} O ljGb'af6 P, Q, R, S / G ;Fu hf]l8Psf 5g\ . 

-v_ k|dfl0ft ug'{kg]{ M OP


 + OQ


 + OR


 + OS


 = 4OG


 

 

-u_ k|df0f (Proof) : 

 1. OG


 = 
OP


 + OR


2
 [  PR sf] dWoljGb' G ePsfn]] 

  OP


 + OR


 = 2OG


 [  58\s] u'0fg ubf{] 

 2. OG


 = 
OS


 + OQ


2
 [  SQ sf] dWoljGb' G ePsfn]] 

  OS


 + OQ


 = 2OG


 [  58\s] u'0fg ubf{] 

 3. OP


 + OR


+ OQ


  + OS


 = 4OG


 [  1 / 2 hf]8\bf] k|dfl0ft eof] .  

 

4. ;dfgfGt/ rt'e'{hsf ljs0f{x¿ ;dsf]0f x'g] u/L ;dlåefhg x'G5 eg] pSt ;=r= ;dafx' 

(Rhombus) rt'e'{h xf] egL k|dfl0ft ug'{xf];\ . 

-s_ oxfF lrqdf PQRS Pp6f rt'e'{h xf] . 

 h;sf ljs0f{x¿ PR / QS ljGb'  

 T df ;dsf]0f x'g] u/L ;ldåefhg ePsf 5g\ . 

-v_ k|dfl0ft ug'{kg]{ M PQRS Pp6f ;dafx' rt'e'{h xf] . 

-u_ k|df0f (Proof) : 

 1. PR


 = PQ


 + QR


  [  e]S6/ hf]8sf] lqe'h lgodcg';f/] 

O 

Q P 

R S 

G 

P S 

Q R 

T 
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 2. QS


= QR


 + RS


 [  e]S6/ hf]8sf] lqe'h lgodcg';f/] 

 3. PR


. QS


 [  PRQS] 

 4 (PQ


 + QR


) . (QR


 – PQ


) = 0 [  PQ


 = SR


= – SR


] 

 cyjf (|QR


|)2 – |PQ


|2 = 0 [  1, 2 / 3 af6]  

 cyjf |QR


|2 = |PQ


|2  

 cyjf QR


 = PQ


  

  QR = PQ [;dfgfGt/ rt'e'{hsf cf;Gg e'hfx¿] 

t;y{ PQRS Pp6f ;dafx' rt'e'{h xf] eGg] k|dfl0ft eof] . 

cEof; 6.3 

1. -s_ s'g} lqe'hsf b'O{cf]6f e'hfx¿sf] dWoljGb' hf]8\g] /]vf v08 / afFsL e'hfsf] ;DaGw  

  b]vfpg'xf];\ . 

 -v_ ;dlåafx' lqe'h ABC df AB = AC eP zLif{ljGb' A af6 cfwf/ e'hf;Dd lvlrPsf]  

  nDa / cfwf/ e'hfsf] e]S6/ u'0fgsf] u'0fg kmn slt x'G5 < n]Vg'xf];\ . 

2. -s_ s'g} PQR df PQ = PR / PQQR eP QR sf] dWoljGb' A xf] egL k|dfl0ft ug'{xf];\ . 

 -v_ s'g} ABC df AP


 = PB


 / AC


 = 2PQ


 eP BQ


 = QC


 x'G5 egL k|dfl0ft ug'{xf];\ . 

3. -s_ s'g} PQR df e'hfx¿ PR / PQ sf dWoljGb'x¿  

  M / M eP k|dfl0ft ug'{xf];\ M  

  QM


 + NR


 = 
3

2
 QR


 

 

 

 -v_ lbOPsf] PQR sf e'hfx¿ PQ / PR nfO{ M / N n] 1:2 sf] cg'kftdf sf6\bf  

  MN//QR / MN


 = 
1

3
 QR


 x'G5 egL k|dfl0ft ug'{xf];\ . 

 

P 

Q R 

N M 

P 

Q R 

N M 
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4. -s_ ABC df AB = AC tyf BC sf] dWoljGb' D eP k|dfl0ft ug'{xf];\ M ADBC 

 -v_ ;dsf]0f ABC df AC sf] dWoljGb' M eP k|dfl0ft ug'{xf];\ M BM = AM = MC 

5. -s_ ABC df dlWosfx¿ BQ / CP a/fa/ 5g\ eg] k|dfl0ft ug'{xf];\ M ABC Pp6f  

  ;dlåafx' lqe'h xf] . 

 -v_ ABC df ABC = 90 eP AC2 = AB2 + BC2 x'G5 egL k|dfl0ft ug'{xf];\ . 

6. -s_ lbOPsf] lrqdf CD = 
1

4
 CA eP k|dfl0ft ug'{xf];\ M  

  d


 = 
1

4
 (3c



 + a


) 

 

 

 

 -v_ lbOPsf] lrqdf BA


 = a


, BC


 = c


 / AC


 = 4AD


 eP k|dfl0ft ug'{xf];\ M AD


 = 
1

4
 (c


 – a


) 

 

 

 

 

 

7. s'g} klg rt'e'{hdf dWoljGb'x¿ hf]8]/ aGg] rt'e'{h ;dfgfGt/ rt'e'{h x'G5 egL k|dfl0ft  

 ug'{xf];\ . 

8. ;dfgfGt/ rt'e'{hsf ljs/0fx¿ cfk;df ;dlåefhg x'G5 egL e]S6/ ljlwåf/f k|dfl0ft 

 ug'{xf];\ . 

9. cfotsf ljs/0fx¿ a/fa/ x'G5g\ egL e]S6/ ljlwåf/f k|dfl0ft ug'{xf];\ . 

10. ;dafx' rt'e'{hsf ljs0f{x¿ cfk;df ;dsf]0fL ;dlåefhg x'G5 egL e]S6/ ljlwåf/f 

 k|dfl0ft ug'{xf];\ . 

11. cw{j[Qdf ag]sf] lqe'h ;dsf]0f lqe'h x'G5 egL e]S6/ ljlwåf/f k|dfl0ft ug'{xf];\ . 

 

A 

B C 

d


 

a


 

c


 

C 
c


 
B 

A 

a


 

D 
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12. ju{sf ljs0f{x¿ a/fa/ x'G5g\ egL e]S6/ ljlwåf/f k|dfl0ft ug'{xf];\ . 

13. lbOPsf] lrqdf ;dfgfGt/ rt'e'{h PQRS sf e'hfx¿  

 PS / RS sf dWoljGb'x¿ M / N eP  k|dfl0ft ug'{xf];\ M  

 3QS


 = 2QN


 + 2QM


 

 

14. lrqdf PQRS Pp6f ;dnDa rt'e'{h xf] .  

 hxfF PS / QR sf dWoljGb'x¿  

 qmdzM M / N 5g\ eg] k|dfl0ft ug'{xf];\ M  

 MN


 = 
1

2
 (PQ


 + SR


) 

 

15. lbOPsf] lrqdf ABCD Pp6f ;dnDa rt'e'{h xf] .  

 hxfF ljs0f{x¿ AC / BD ljGb' M df ;dlåefhg  

 ePsf 5g\ . olb P Pp6f s'g} ljGb' eP k|dfl0ft  

 ug'{xf];\ M  

 4PM


 = PB


 + PC


 + PA


 + PD


 

R S 

M N 

P Q 

A D 

B C 

M 

P 

P S 

Q R 

N 

M 
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PsfO  

7 :yfgfGt/0f (Transformation) 

7.0 k'g/fjnf]sg (Review) 

:yfgfGt/0fn] s'g} lglZrt u'0fsf cfwf/df s'g} HofldtLo cfs[ltsf] l:ylt jf gfkdf kl/jt{g 

NofpF5 . :yfgfGt/0fsf rf/ cf]6f cfwf/e"t :yfgfGt/0fx¿ 5g\ . tL k/fjt{g (Reflection), kl/j|md0f 

(Rotation), lj:yfkg (Translation) / lj:tf/Ls0f (Enlargemetn) x'g\ . 

-s_ k/fjt{g (Refleciton) 

 X- cIfdf k/fjt{g :  

X- cIfdf x'g] k/fjt{gnfO{ Rx n] hgfOG5 . s'g} ljGb' P(x, y) X- cIfdf k/fjt{g x'Fbf Y- lgb]{zfª\sdf 

kl/jt{g x'G5 . 

  P(x, y) ––––––
Rx

 P'(x, –y) 

 

 

 

 

 

O 

X' X 

Y 

Y' 

P(x, y) 

P'(x, –y) 
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 Y- cIfdf k/fjt{g :  

Y- cIfdf x'g] k/fjt{gnfO{ Ry n] hgfOG5 . s'g} ljGb' P(x, y) y- cIfdf k/fjt{g x'Fbf X- lgb]{zfª\sdf 

kl/jt{g x'G5 . 

  P(x, y) ––––––
Ry

 P'(–x, y) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 y = x /]vfdf k/fjt{g :  

y = x /]vfdf x'g] k/fjt{gnfO{ Rx = y n] hgfOG5 . h:t} M 

  P(x, y) ––––––
Rx = y

 P"(y, x) 

 oxfF x lgb]{zfÍ / y lgb]{zfª\s Pscfk;df  

 ;f6f;f6 dfq x'G5 . 

  P(x, y) ––––––
Rx = y

 P'(y, x) 

 

 

 

 

 

 

O 
X' X 

Y 

Y' 

P(x, y) 

P'(–x, y) 

O 
X' X 

Y 

Y' 

(x, y) 

(y, x) 
(y, x) 
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 y = –x sf] /]vfdf k/fjt{g :  

y = –x sf] /]vfdf x'g] k/fjt{gnfO{ Ry = –x n] hgfOG5 . 

  P(x, y) ––––––
Ry = –x

 P'(–y, –x) 

 

 

 

 

 

 x = h /]vfdf k/fjt{g :  

x = h /]vfdf x'g] k/fjt{gnfO{ Rx = h n] hgfOG5 . h nfO{ 2 n] u'0fg u/L cfpg] u'0fg kmndf 

X- lgb]{zfÍ 36fpFbf cfs[ltsf] lgb]{zfª\skQf nfU5 . 

  P(x, y) ––––––
Rx = h

 P'(2h – x, y) 

 

 

 

 

 

X' X 

Y 

Y' 

P(x, y) 

P'(–y, –x) 

y = –x) 

O 
X' X 

Y 

Y' 

P(x, y) P'(2h–x, y) 

h 
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y = k /]vfdf x'g] k/fjt{g :  

y = k /]vfdf x'g] k/fjt{gnfO{ Ry = k n] hgfOG5 . oxfF k nfO{ 2 n] u'0fg u/L cfPsf] u'0fg kmnaf6 

Y- lgb]{zfÍ 36fpFbf gofF aGg] cfs[ltsf] lgb]{zfª\s kQf nfU5 . 

  P(x, y) ––––––
Ry = k

 P'(x, 2k – y) 

 

 

 

 

 

 

 

 

-v_ kl/j|md0f (Rotation) 

 

 wgfTds Ps rf}yfO kl/j|md0f (Positive Quarter Turn) :  

pb\ud ljGb' O(0, 0) af6 s'g} lglZrt b'/Ldf /xL 38Lsf] ;'O{ 3'Dg] lbzfsf] pN6f] lbzfdf 90 sf] 

kl/j|md0fnfO{ +90 sf] kl/j|md0f elgG5 . o;nfO{ Q+ n] hgfOG5 . +90 / –270 sf] kl/j|md0fn] 

Pp6}÷pxL cfs[lt hgfpF5 . h:t} M 

 P(x, y) 
Q  +90

––––––––
Q –270

 P'(–y, x) 

ctM ljGb' P(2, 1) nfO{ wgfTds Ps  

rf}yfO kl/j|md0f u/fpFbf To;sf]  

cfs[ltsf] lgb]{zfÍ P'(–1, 2) x'G5 .  

To;} u/L ljGb' P(2, 1) nfO{  

C0ffTds tLg rf}yfO kl/j|md0f  

u/fpFbf To;sf] cfs[ltsf]  

lgb]{zfª\s P'(–1, 2) g} x'G5 . 

 

 

 

Y 

Y' 

X' X 
O 

P'(–y, x) 

P(x, y) 

–270 

X' X 

Y 

Y' 

k 

P(x, y) 

P'(x, 2k–y) 
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 C0ffTds Ps rf}yfO kl/j|md0f (Negative Quarter Turn) :  

pb\ud ljGb' O(0, 0) af6 s'g} lglZrt b'/Ldf /xL 38Lsf] ;'O{ 3'Dg] lbzfdf 90 sf] kl/j|md0fnfO{ 

C0ffTds Ps rf}yfO kl/j|md0f elgG5 . o;nfO{ Q– n] hgfOG5 . +270 / –90 sf] kl/j|md0fn] pxL 

cfs[lt hgfpF5 . h:t} M 

P(x, y) 
Q  –90

––––––––
Q +270

 P'(y, –x) 

ctM ljGb' P(3, 2) nfO{ C0ffTds  

Ps rf}yfO kl/j|md0f u/fpFbf To;sf]  

cfs[lt laGb' P'(2, –3) df aG5 .  

 

 

 

 

 

 

 

 cw{ kl/j|md0f (Half Turn) :  

pb\ud ljGb' P(0, 0) af6 lglZrt  

b'/Ldf /xL 38Lsf] ;'O{ 3'Dg] lbzfsf]  

pN6f] lbzfdf 180 sf] kl/j|md0fnfO{  

wgfTds cw{ kl/j|md0f elgG5 .  

oxfF wgfTds / C0ffTds b'j}  

k|sf/sf] kl/j|md0fdf cfs[lt  

Ps} 7fpFdf b]vf k5{ . h:t} M 

P(x, y) 
H +  180

––––––––
H – 180

 P'(–x, –y) 

 

 

 

Y 

Y' 

X' X 
O 

–90 

+270 

P(x, y) 

P'(+y, –x) 

Y 

Y' 

X' X 
O 

P'(–x, –y) 

P(x, y) 

–180 

+180 

–ve half turn 

+ve half turn 
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-u_  lj:yfkg (Translation) 

s'g} klg ljGb' jf j:t'nfO{ lbOPsf]  

lbzfdf lglZrt b'/Ldf :yfgfGt/0f  

ug]{ k|lqmofnfO{ lj:yfkg elgG5 . 

 s'g} klg ljGb' jf j:t'nfO{ lj:yfkg  

ug{ lj:yfkg e]S6/ cfjZos x'G5 .  

lj:yfkg e]S6/ T 



 

a

b
  n] hgfpg]  

ul/G5 . t;y{ 

P(x, y)  P'



 

x + a

y + b
  

 

 

dfly lbOPsf] lrqdf lj:yfkg  

e]S6/ T 



 

a

b
  kQf nufpg'xf];\ . 

 

-3_ lj:tf/Ls0f (Enlargement) 

HofldtLo cfs[ltsf] cfsf/ lglZrt lj:tf/Ls/0fsf] s]Gb| / lj:tf/sf] gfkf]sf cfwf/df x'g] 

kl/jt{gnfO{ lj:tf/Ls0f elgG5 . lj:tf/Ls0fsf] s]Gb| O(0, 0) x'Fbf gfkf] k ePsf] cj:yfdf  

P(x, y) 
E[(a‚ b)‚ k]

––––––––––––– P'(kx, ky) x'G5 .  

 

 

lj:tf/Ls0fsf] s]Gb| C(a, b) / gfkf]  

(Scale Factor) k x'Fbf 

 

 

 

 

P(x, y) 
E[(a‚ b)‚ k]

–––––––––––––  P'[k(x – a) + a, k(y – b) + b] x'G5 .  

ctM P(4, 2) 
E[(2‚ 1)‚ 2]

–––––––––––––  P'[2(4 – 2) + 2, 2(2 – 2) + 2] = P'(6, 2) 

T ( ) 
a

b
  

Y 

Y' 

X' X 
O 

A 

A' 

B 

B' 
C 

C' 

Y 

Y' 

X' X 

O 

A 

A' 

B B' 

C 

C' 
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7.1 ;+o'St :yfgfGt/0f (Combination of Transformations) 

 

Pp6f :yfgfGt/0fkl5 km]/L csf]{ :yfgfGt/0f x'g] :yfgfGt/0fnfO{ ;+o'St :yfgfGt/0f elgG5 . oxfF 

k/fjt{g, kl/j|md0f, lj:yfkg / lj:tf/Ls/0f dWo] s'g} b'O{cf]6f :yfgfGt/0fx¿sf] ;+o'St :yfgfGt/0f 

af/] 5nkmn tyf cEof; ul/g]5 . 

7.1.1 ;+o'St k/fjt{g (Combination of Reflection) 

s'g} ljGb' jf j:t'nfO{ Pp6f k/fjt{gkl5 csf]{ k/fjt{g x'g] :yfgfGt/0fnfO{ ;+o'Qm k/fjt{g elgG5 .  

pbfx/0fx¿ 

1. /]vf x = 4 df s'g} ljGb' A(3, 2) nfO{ k/fjt{gkl5 Y-cIfdf k/fjt{g ul/G5 eg] clGtd 

 cj:yfsf] cfs[ltsf] lgb]{zfÍ kQf nufpg'xf];\ .  

 oxfF  P(x, y) ––––––––––
x = h

 P'(2h – x, y) 

  A(3, 2) ––––––––––
x = 4

 A'(2 × 4 – 3, 2)  = A'(5, 2) 

  A'(5, 2) ––––––––––––––––
Y- cIfdf k/fjt{g

 A"(–5, +2) x'G5 .  

2. zLif{ljGb'x¿ A(1, 2) B(4, –1) / C(2, J) ePsf] lqe'hnfO{ /]vfx¿ x = –1 / y = 2 df nuftf/ 

 k/fjt{g ubf{ k|fKt x'g] k|ltljDasf] lgb]{zfª\s n]v]/ n]vf lrqdf b]vfpg'xf];\ . 

oxfF  P(x, y) ––––––––––
x = h

  P'(2h – x, y) 

 A1, 2) ––––––––––
x = –1

  A'(–2 – 1, 2)   

   = A'(–3, 2) 

 B(4, –1) ––––––––––
x = –1

 B'(–2 – 4, –1) 

   = B'(–6, –1) 

 C(2, 5) ––––––––––
x = –1

  C'(–2 – 2, 5) 

   = C'(–4, 5) 

 P(x, y) ––––––––––
y = k

 P'(x, 2k – y) 
 

 A'(–3, 2) ––––––––––
y = 2

 A"(–3, 2×2 – 2)  = A"(–3, 2) 

 B'(–6, –1) ––––––––––
y = 2

 B"(–6, 2×2 + 1)  = B"(–6, 5) 

 C'(–4, 5) ––––––––––
y = 2

  C"(–4, 2×2 – 5)  = C"(–4, –1) 

Y 

Y' 

X' X 

A 

B 

C C' 

C

" 

B' 

B

" 

A' 

O 
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7.1.2 ;+o'St kl/j|md0f (Combination of Rotation) 

 

Pskl5 csf]{ x'g] kl/j|md0fnfO{ ;+o'Qm kl/j|md0f elgG5 . h:t} M 

 

3. pb\ud ljGb' O(0, 0) sf] jl/kl/ +90 / –270 nuftf/ kl/j|md0f u/L zLif{ljGb'x¿ P(–4, 0), 

Q(–6, 2), R(–4, 3) / S(2, 5) ePsf] rt'e'{hnfO{ :yfgfGt/0f ug'{xf];\ . k|fKt k|ltljDa / j:t'nfO{ 

Pp6} n]vf lrqdf k|:t't ug'{xf];\ . 

oxfF R1 = [(0, 0) + 90] / R2 = [(0, 0) – 270] dfGbf 

 R2oR1 = [(0, 0) + 90 – 270] = [(0, 0) – 180] 

 ctM ;+o'St kl/j|md0fn] pb\ud (0, 0)  

 af6 38Lsf] ;'O{ 3'Dg] lbzfsf] ;'N6f]  

 lbzfdf x'g] cw{ kl/j|md0f hgfpF5 .  

 P(x, y) ––––––––––––––
R2oR1 – 180

 P'(–x, –y) 

 P(–4, 0) ––––––––––––––
– 180

 P'(4, 0) 

 Q(–6, 2) ––––––––––––––
– 180

 Q'(6, –2) 

 R(–4, 3) ––––––––––––––
– 180

 R'(4, –3) 

 S(2, 5) ––––––––––––––
– 180

 S'(–2, –5) 

 

7.1.3 ;+o'St lj:yfg (Combination of Translation) 

Pskl5 csf]{ nuftf/ lj:yfkg x'g] :yfgfGt/0fnfO{ ;+o'Qm lj:yfkg elgG5 . T1



 

a

b
  / T2 



 

c

d
  b'O{ 

j6f lj:yfkg e]S6/ eP T1 + T2 = 



 

a

b
  + 



 

c

d
  = 



 

a + c

b + d
  x'G5 .  

4. olb T1 = 



 

1

3
  / T2 = 



 

2

1
  b'O{cf]6f lj:yfkg e]S6/x¿ eP ljGb' A(7, 3) sf] ;+o'Qm 

lj:yfkg kl5sf] k|ltljDa kQf nufpg'xf];\ .  

oxfF T1 = 



 

1

3
  / T2 = 



 

2

1
  

 T2oT1 = 



 

1

3
  + 



 

2

1
    

   = 



 

1 + 2

3 + 1
    

X' X 

Y 

Y' 

O P 

Q 
R 

S 

S' 

R' 

Q' 

P' 
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   = 



 

3

4
   

 A



 

7

 3
     A'



 

7 + 3

3 + 5
    = A'



 

10

8
   

 

7.1.4 k/fj{tg / lj:yfkgsf] ;+o'St :yfgfGt/0f (Transformation of Combined Reflection and 

Translation) 

 

Pp6f k/fjt{gkl5 csf]{ lj:yfkg x'g] :yfgfGt/0fnfO{ k/fjt{g / lj:yfkgsf] ;+o'St :yfgfGt/0f 

elgG5 . h:t} 

 

5. zLif{ljGb'x¿ P(3, 2), Q(0, 1) / R(2, 4) ePsf] lqe'hnfO{ X- cIfdf k/fjt{g u/L lj:yfkg 

e]S6/ T = 



 

–2

–1
  n] lj:yfkg ug'{xf];\ . ;fy} tLgcf]6} lqe'hx¿nfO{ Pp6}n] /]vflrqdf b]vfpg'xf];\ . 

oxfF P(x, y) ––––––––––––––
X- cIf

 P'(x, –y) 

 P(3, 2) –––––––––––––– P'(–, –2) 

 Q(0, 1) –––––––––––––– Q'(0, –1) 

 R(2, 4) –––––––––––––– R'(2, –4) 

 

km]l/ P(x, y)   P'



 

x + a

y + b
  

 P'(3, –2)   P"



 

1

–3
   

 Q'(0, –1)   Q"



 

–2

–2
   

 R'(2, –4)   R"



 

0

–5
   

 

 

 

 

 

 

T2oT1 = ( ) 
1

3
  

T = ( ) 
a

b
  

T = ( ) 
–2

–1
  

T = ( ) 
–2

–1
  

T = ( ) 
–2

–1
  

R 

R' 

P' 

Q 

Q' 

Q" 

P" 

P 

R" 

Y 

Y' 

X' X 
O 
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7.1.5 ljk/Lt / k/fjt{gsf] ;+o'St :yfgfGt/0f (Combined of Enlargement and Reflection) 

 

lj:tf/Ls0f nut} k/fjt{g ul/g] :yfgfGt/0fnfO{ lj:tf/Ls0f / k/fjt{gsf] ;+o'St :yfgfGt/0f  

elgG5 . h:t} 

6. zLif{ljGb'x¿ A(1, 1), B(3, 3) / C(4, 2) ePsf] lqe'hnfO{ E[0, 2] åf/f lj:tf/Ls/0f ug'{xf];\ . 

 k|fKt k|ltljDanfO{ k'gM X- cIfdf k/fjt{g ug'{xf];\ . k|To]s :yfgfGt/0fsf] lgb]{zfª\s kQf 

 nufO Pp6}n] /]vflrqdf b]vfpg'xf];\ . 

oxfF P(x, y) ––––––––––––––
E[0‚ k]

 P'(kx, ky) 

 A(1, 1) ––––––––––––––
E[0‚ 2]

 A'(2, 2) 

 B(3, 3) ––––––––––––––
E[0‚ 2]

 B'(6, 6) 

 C(4, 1) ––––––––––––––
E[0‚ 2]

 C'(8, 2) 

/ P(x, y) 
x- cIfdf

–––––––––––
k/fjt{g

 P'(x, –y) 

 A'(2, 2) –––––––––––
Rx

 A"(2, –2) 

 B'(6, 6) –––––––––––
Rx

 B"(6, –6) 

 C'(8, 2) –––––––––––
Rx

 C"(8, –2) 

 

 

cEof; 7.1 

 

1. -s_ s'g} ljGb' P(x, y) nfO{ nuftf/ X-cIf / Y-cIfdf k/fjt{g ubf{ x'g] ;+o'St  

  :yfgfGt/0fn] s'g :yfgfGt/0fnfO{ hgfpF5 <  [pQ/M R  180 sf] kl/j|md0f] 

 -v_ /]vfx¿ x = 3 / x = 5 df k/fjt{gsf] ;+o'St :yfgfGt/0fn] s'g :yfgfGt/0f lbG5 < 

[pQ/M lj:yfkg e]S6/ 



 

4

 0
  åf/f x'g] :yfgfGt/0fnfO{ hgfpF5] 

 -u_ kl/j|md0f R1[(0, 0) 90] / R2[(0, 0) –180] n] lbg] ;+o'St :yfgfGt/0f R2oR1 n] s'g  

  Psn :yfgfGt/0fnfO{ hgfpF5 <  [pQ/M kl/j|md0f R[(0, 0) –90] jf R[(0, 0) 270]] 

Y 

Y' 

X' X 
O 

A 

B 

C 

C" 

C' 

B' 

B" 

A" 

A' 
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 -3_ s'g} ljGb' P(3, 2) nfO{ E[0, 3] / E(0, 2) åf/f nuftf/ lj:tf/Ls/0f ubf{ x'g] ;+o'St  

  :yfgfGt/0fsf] k|ltljDa slt x'G5 < kQf nufpg'xf];\ .  [pQ/M P"(18, 12)] 

 -ª_ s'g} ljGb' P(4, –3) nfO{ j|mdzM x = 0 / y = k /]vfdf k/fjt{g ubf{ ;+o'St  

  :yfgfGt/0fkl5 k|fKt k|ltljDa P"(–4, 9) x'G5 eg] k sf] dfg kQf nufpg'xf];\ . 

  [pQ/M k = 3] 

2. -s_ olb r1 / r2 n] qmdzM X- cIf / Y- cIfnfO{ hgfpF5 eg] ljGb' P(4, –5) nfO{ tn  

  lbOPsf cj:yfdf k/fjt{g ug'{xf];\ M 

   i. r1or2  ii. r2or1 

[pQ/M (i) (–4, 5) / (ii) (–4, 5)] 

 -v_ olb T1 = 



 

2

5
  / T2= 



 

4

3
  b'O{cf]6f lj:yfkg e]S6/x¿ x'g\ eg] ljGb' P(3, 4) /  

  Q(–2, 3) hf]8]/ aGg] /]vf v08nfO{ T2oT1 sf] ;+o'St lj:yfkg ug'{xf];\ . k|ltljDasf]  

  lgb]{zfª\s klg pNn]v ug'{xf];\ . 

[pQ/M P"(9, 12) / Q"(4, 11)] 

 -u_ ljGb'x¿ P(4, 2) / Q(2, 4) hf]8]/ aGg] /]vf v08nfO{ pb\ud ljGb'sf] jl/kl/ +180 df  

  kl/j|md0fkl5 aGg] k|ltljDanfO{ k'gM pb\ud ljGb'sf] jl/kl/ 90 kl/j|md0f ug'{xf];\ .  

  ;+o'St :yfgfGt/0fåf/f k|fKt k|ltljDa / ;'?sf] /]vf v08nfO{ Pp6} n]vf lrqdf k|:t't 

  ug'{xf];\ . 

 -3_ ljGb'x¿ P(3, 1) / Q(5, 2) nfO{ E1[(0, 0), 2] / E2[(0, 0), 3] åf/f ;+o'St :yfgfGt/0f  

  ug'{xf];\ . j:t' / k|ltljDanfO{ Pp6} n]vf lrqdf k|:t't ug'{xf];\ . 

[pQ/M P'(6, 2), P"(28, 6) / Q'(10, 4), Q"(30, 12)] 

3. -s_ zLif{ljGb'x¿ P(3, 1), Q(5, 2) / R(6, 7) af6 ag]sf] Pp6f lqe'h PQR 5 . pQm PQR  

  nfO{ E1 = [(0, 0), 2] / E2 = [(0, 0), 2] åf/f Pskl5 csf]{ u/L lj:tf/Ls/0f ubf{ k|fKt  

  x'g] k|ltljDa / j:t'nfO{ Pp6} n]vf lrqdf k|:t't ug'{xf];\ .  

[pQ/M P'(6, 2), P"(12, 4), Q'(10, 4), Q"(20, 8) / R'(12, 14), R"(24, 28)] 

 -v_ zLif{ljGb'x¿ P(1, 4), Q(5, 1) / R(6, 3) ePsf] PQR nfO{ lj:yfkg e]S6/ T1 = 



 

2

1
   

  åf/f lj:yfkg u/L k'gM pSt k|ltljDjnfO{ x = –1 /]vfdf k/fjt{g ug'{xf];\ .  

  k|ltljDasf lgb]{zfª\sx¿ kQf nufO ;a}nfO{ Pp6} n]vf lrqdf k|:t't ug'{xf];\ . 

 [pQ/M P'(3, 5), Q'(7, 2), R'(8, 4), P"(–5, 5), Q"(–9, 2) / R"(–10, 4)] 
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 -u_ Pp6f lq'ehsf zLif{ljGb'x¿ P(–7, 6), Q(–10, 7) / R(–9, 5) 5g\ . PQR nfO{ 

lj:yfkg e]S6/ T = 



 

–2

3
  åf/f lj:yfkgkl5 k'gM pSt k|ltljDanfO{ X- cIfdf 

k/fjt{g ug'{xf];\ . ;+o'St :yfgfGt/0fåf/f aGg] k|ltljDasf] lgb]{zfª\s kQf  

nufpg'xf];\ . PQR, P'Q'R' / P"Q"R" nfO{ Pp6} n]vf lrqdf k|:t't ug'{xf];\ . 

 -3_ zLif{ljGb'x¿ A(1, 1), B(3, 1) / C(2, 3) sf] k|ltljDa pb\ud ljGb' O(0, 0) sf] jl/kl/ 

+90 df kl/j|md0f ug'{xf];\ . k|fKt k|ltljDanfO{ k'gM (–1, 2) s]Gb| / gfkf] 2 ePsf] 

cj:yfdf lj:tf/Ls/0f ug'{xf];\ . k|ltljDa P'Q'R' / P"Q"R" tyf PQR ;a}nfO{ 

Pp6} n]vf lrqdf k|:t't ug'{xf];\ . 

 -ª_ zLif{ljGb'x¿ A(–1, 1), B(1, 4) / C(3, 2) ePsf] ABC nfO{ /]vf y = –2 df k/fjt{g 

ubf{ k|fKt x'g] k|ltljDanfO{ k'gM lj:yfkg e]S6/ T = 



 

–1

–3
  n] lj:yfkg ubf{ k|fKt x'g] 

k|ltljDasf] zLif{ljGb'x¿sf] lgb]{zfª\s kQf nufpg'xf];\ . ABC / k|ltljDa 

A"B"C" nfO{ Pp6} n]vflrqdf k|:t't ug'{xf];\ . [pQ/M A"(–2, –8), B"(0, –11) / 

C"(2, –9)] 

4. A(3, 1), B(4, 3) / C(5, –2) zLif{ljGb'x¿af6 ag]sf] ABC nfO{ ljGb' O(1, 1) sf] jl/kl/  

 180 df kl/j|md0f u/L k|fKt k|ltljDanfO{ k'gM s]Gb|ljGb' O(1, 1) sf] jl/kl/ –90 df 

 kl/j|md0f ul/Psf] 5 . j:t' / clGtd k|ltljDanfO{ Pp6} n]vflrqdf k|:t't ug'{xf];\ . 

 [pQ/M A"(1, 3), B"(–1, 4) / C"(4, 5)] 
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7.2 ljk/Lt :yfgfGt/0f / ljk/Lt j[Q (Inversion Transformation and Inversion Circle) 

 

:yfgfGt/0f Hofldltn] Pp6f ;dtn ;txdf /x]sf HofldtLo cfs[ltdf k|To]s ljGb'nfO{ ;f] 

cfs[ltsf] k|ltljDjdf /x]sf ljGb'x¿df Ps Ps ;ª\uLtf (One to one correspondence) sf cfwf/df 

dfkg ub{5 . To:t} u/L pTj|md (Inversion) n] j[Qsf] cawf/0ffsf cfwf/df j:t' 'P' nfO{ k|ltljDj P' 

df :yfgfGt/0f u5{ . O s]Gb|ljGb' ePsf j[Qsf cw{Jof; r 5g\ eg] tnsf j[Qx¿sf] cj:yfdf OP 

× OP' = r2 zt{ dfGo x'G5 .  

 

 

 

 

 

 

 oxfF P  P' jf P'  P df P / P' nfO{ j[Qsf ;fk]If pTj|md (Inversion) ljGb'x¿ elgG5 . olb 

 ljk/Lt j[Qsf cw{Jof; PsfO (unity) eP 

 OP . OP' = 1 

 cyjf   OP  =  
1

OP'
   cyjf   OP'  =  

1

OP
    

ctM j[Q ABC df s]Gb|ljGb' O(0, 0) / cw{Jof; 'r' PsfO ePsf] cj:yfdf ljGb' P -s]Gb| 

afx]s_ sf nflu Ps ;dfg ljGb' P' j[Qsf] s]Gb|ljGb' hf]8\g] /]vfdf kb{5 .  

 oxfF O, P / P' n]  

   OP × OP' = r2    

 cyjf OP = 
r2

OP'
  

 cyjf OP' = 
r2

OP
  

 cw{Aof; r = 1 PsfO ePsf] cj:yfdf 

  OP × OP' = 1 

O P 
P' 

r 

Fig. 3 

O P 

P' 

r 

r 

Fig. 1 

O 
P 

P' 

r 

Fig. 2 

C B 

O 

P' P 

r 

Fig. 4 
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 cyjf OP = 
1

OP'
  

cyjf OP' = 
1

OP
 x'G5 . ljGb' P' nfO{ j[Qsf ;fk]If ljGb' P sf] pTqmd (Inversion) ljGb' 

eGb5g\ . olb P j[Qsf] leq k5{ eg] P' j[Qsf] aflx/ x'G5 . olb ljGb' P' j[Qsf] leq k5{ eg] 

P j[Qsf] aflx/ x'G5 .  

bfoFfsf] lrqdf AP' / BP' b'j} :kz{ /]vfx¿ :kz{ljGb'x¿  

A / B af6 uPsf 5g\ . ABOP 

 
OA

OP'
 = 

OP

OA
  

cyjf OP × OP' = (OA)2 

cyjf OP × OP' = r2 

 

 

 

lrq g+= 6 df P' / Q' b'j} ljGb'x¿ P / Q sf ljk/Lt ljGb'x¿ x'g\ . s]Gb| O / cw{Jof; r PsfO ePsf] 

j[Q ABC 5 . PQ hf]l8Psf] 5 . OPQ / OP'Q af6 

 
OP

OQ'
 = 

OQ

OP'
  

 OP × OP' = OQ × OQ'  

  = r2 

 

 

Fig. 5 

 A 

B 

O P' 
P 

r 

Fig. 6 

P 

C 

O Q' 
Q 

P' 

B 
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lbOPsf] ljGb'sf] pTj|md ljGb' kQf nufpg] tl/sf 

oxfF j[Qsf] s]Gb| C(h, k) / cw{Jof; r PsfO 5 . s]Gb| C(h, k) afx]s s'g} ljGb' P sf] pTqmd ljGb' 

(Inversion Point) P' 5 . P / P' sf lgb]{zfª\sx¿ qmdzM (x, y) / (x', y') 5g\ . C, P / P' ;d/]vLo 

ljGb'x¿ x'g\ . PMOX / P'NOX lvlrPsf] 5 . To;} u/L CRPM / CTP'N lvlrPsf] 5 .  

 CRP / CTP' ;d?k lqe'hx¿ x'g\ . 

oxfF,  CRP df CR = x – h, PR = y – k 

 CP = (x – h)2 + (y – k)2  x'G5g\ . 

To;} u/L CTP' df CT = x' – h / P'T = y' – k x'G5 .  

;d¿k lqe'hx¿ ;ª\ult e'hfx¿sf] cg'kft a/fa/  

x'G5g\ . 

 
CT

CR
 = 

P'T

PR
 = 

CP'

CP
  

cyjf 
CT

CR
 = 

P'T

PR
 = 

CP'

CP
 × 

CP

CP
  

cyjf 
CT

CR
 = 

P'T

PR
 = 

CP' × CP

CP2    [  CP' × CP = r2] 

cyjf 
x' – h

x – h
 = 

y' – k

y – k
 = 

r2

(x – h)2 + (y – k)2  

cyjf 
x' – h

x – h
 = 

r2

(x – h)2 + (y – k)2  / 
y' – k

y – k
 = 

r2

(x – h)2 + (y – k)2  

[klxnf] / bf];|f] cg'kftnfO{ qmdzM t];|f] cg'kft;Fu a/fa/ ubf{] 

 x' – h = 
r2(x – h)

(x – h)2 + (y – k)2  / 

cyjf y' – k = 
r2(y – k)

(x – h)2 + (y – k)2  

   x'  =  
r2(x – h)

(x – h)2 + (y – k)2 + h    /  

   y'  =  
r2(x – k)

(x – h)2 + (y – k)2 + k     

olb j[Qsf] s]Gb| pb\ud ljGb'df k5{ eg] (h, k) = (0, 0) x'G5 .  

 x' =     
r2(x)

x2 + y2     / y' =     
r2y

x2 + y2      

X' X 

Y 

Y' 

M 

C(h, k) 

N 

T 
R 

h P 

P' 
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pbfx/0fx¿ M 

1. lrqdf ljk/Lt j[Qsf] s]Gb| O / cw{Jof; r = 4 PsfO 5 . olb OP = 2 2 PsfO 5  

 eg] OP' = ? 

 oxfF ljk/Lt j[Qsf] cw{Jof;, OA = r = 4 PsfO 

 xfdLnfO{ yfxf 5, 

 OP × OP' = r2 

 2 2 × OP' = 42 

 cyjf OP' = 
16

2 2
  

 cyjf OP' = 4 2 PsfO x'G5 . 

2. lbOPsf] lrqdf OQ = 2 PsfO, OP = 6 PsfO / cw{Jof; r = 3 PsfO 5g\ eg] OP' / OQ' 

 sf] dfg kQf nufpg'xf];\ . 

 oxfF OP = 5, OP' = ? 

  r = 3 

 OQ = 2 OQ' = ? 

 xfdLnfO{ yfxf 5, 

 OP × OP' = r2 

 6 × OP' = 32   [  OP' = 
9

6
 = 1.5] 

 t;y{ P ljk/Lt j[Qsf] aflx/ / P' leq kb{5 . To;}u/L 

  OQ × OQ' = r2 

 cyjf 2 × OQ' = 32 

 cyjf OQ' = 
9

2
  = 4.5 

 o;df OQ' > OQ,    Q ljk/Lt j[Qsf] aflx/ k5{ . 

3. olb ljk/Lt j[Qsf] s]Gb| C(h, k) = (2, 1), (x, y) = (2, 2) / cw{Jof; r = 3 PsfO 5 eg] 

 ljk/Lt ljGb'sf] dfg kQf nufpg'xf];\ . 

 oxfF C(h, k) = C(2, 1)  h = 2 / k = 1 

 P(x, y) = P(2, 2)   x = 2, y = 2 

 cw{Jof; r = 3 

A 

O P' 
P 

r 

Q 

O P 
P 

3 
2 

6 
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 olb (x', y') ljk/Lt j[Qsf pTqmd ljGb' eP xfdLnfO{ yfxf 5, 

 x' = h + 
r2(x – h)

(x – h)2 + (y – k)2   

  = 2 + 
32(2 – 2)

(2 – 2)2 + (2 – 1)2  = 2 

 y'  = k + 
r2(y – k)

(x – h)2 + (y – k)2   

  = 1 + 
(2 – 1) 32

(2 – 2)2 + (2 – 1)2  = 1 + 9  = 10 

  (x', y') = (2, 10) pTqmd ljGb'sf] lgb]{zfª\s x'g\ . 

4. pTj|md ljGb' kQf nufpg'xf];\ . hxfF j[Qsf] ;fk]If ljGb' (–1, –3) / j[Qsf] ;dLs/0f  

 (x – 1)2 + (y + 1)2 = 9 5g\ . 

 oxfF, j[Qsf] ;dLs/0f M (x – 1)2 + (y + 1)2 = 9 

  j[Qsf] s]Gb| C(h, k) = (1, –1) 

  j[Qsf] cw{Jof; r = 3 PsfO 

  j[Qsf] ;fk]If ljGb' (x, y) = (–1, –3) 

  dfgf}F pTqmd ljGb' = (x', y') = ? 

 xfdLnfO{ yfxf 5, 

 x' = h + 
r2(x – h)

(x – h)2 + (y – k)2  

  = 1 + 
9(–1 – 1)

(–1 – 1)2 + (–3 + 1)2  

  = 1 + 
9(–2)

4 + 4
  

  = 1 – 
18

8
  

  = 
8 – 18

8
  

  = 
–10

8
   = –

5

4
  

 y' = k + 
r2(y – k)

(x – h)2 + (y – k)2  

  = –1 + 
9(–3 + 1)

(–1 – 1)2 + (–3 + 1)2  

  = –1 – 
18

4 + 4
  

  = 
–16 – 18

8
  

  = –
34

8
    

  = –
17

4
  

  (x', y') = 



  –

5

4
‚  –

17

4
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cEof; 7.2 

1. lbOPsf] lrqdf j[Qsf] s]Gb| O(0, 0) /  

 cw{Jof; 5 PsfO 5 eg] ;fk]If ljGb'x¿  

 P, Q, R / S sf b'/Lx¿ 2.5, 5, 10 / 4 PsfO  

 ePsf] cj:yfdf ltgLx¿sf] pTj|md  

 ljGb'x¿ kQf nufpg'xf];\ . 

 

[pQ/M OP' = 10, OQ = 5, OR' = 2.5 / OS' = 6.25] 

2. j[Q x2 + y2 = 4 sf ;fk]If ljGb'x¿ lbOPsf] cj:yfdf pTj|md ljGb' (Inversion Point) kQf 

 nufpg'xf];\ . 

 a. (2, 0) b. (0, 2)  c.   (1, 2) 

 d. (2, 1) e. 4, 2) 

[pQ/M a. (2, 0)  b. (0, 2)  c. (0.8, 1.6)  d. (1.6, 0.8)  e. 



 

4

5
‚  

2

5
  ] 

3. s]Gb|ljGb' (0, 0) ePsf] cj:yfdf tnsf hfgsf/Lsf] cfwf/df pTj|md ljGb' (Inversion Point) 

 kQf nufpg'xf];\ M 

;fk]If ljGb' cw{Jof; pTj|md ljGb' pQ/ 

A(2, 1) 5 ? A'(10, 5) 

B(1, 2) 5 ? B'(5, 10) 

C(4, 2) 10 ? C'(20, 10) 

D(2, 4) 10 ? D'(10, 20) 

E(3, 6) 3 ? E' 



 

3

5
‚  

6

5
   

F(5, 10) 5 ? F'(1, 2) 

G(6, 3) 6 ? G' 



 

24

5
‚  

12

5
   

H(5, 0) 4 ? H' 



 

16

5
‚  0   

O 

Q 

P' 

P 

R' 

S' 

S 

R 
Q' 
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4. tn lbOPsf] cj:yfdf k|To]s ljGb'sf] pTj|md ljGb' kQf nufpg'xf];\ M 

ljGb' (Point) pTj|md j[Q (Inversion Circle) pTj|md ljGb' pQ/ 

P(4, 0) x2 + y2 = 16 ? P'(4, 0) 

Q(0, 4) x2 + y2 = 16 ? Q'(0, 4) 

R(4, 3) x2 + y2 = 25 ? R'(4, 3) 

S(3, 4) x2 + y2 = 25 ? S'(3, 4) 

T(1, 2) (x – 2)2 + (y – 4)2 = 5 ? T'(–2, –2) 

U(3, 4) (x + 2)2 + (y – 5)2 = 13  ? U' 



 

1

2
‚  

9

2
   

V(2, 3) (x – 1)2 + (9 – 2)2 = 2  ? V'(2, 3) 

 

5. tn lbOPsf] cj:yfdf k|To]s pTj|md j[Q (Inversion Circle) sf] cw{Jof; kQf nufpg'xf];\ M 

ljGb'  

(Point) 

pTj|md j[Q  

(Inversion Circle) 

pTj|md j[Qsf] s]Gb|  

(Centre of Inversion Circle) 

cw{Jof; 

(Radius) 

pQ/  

(r) 

A(2, 3) A'(6, 3) C(h, k) = C(2, 3) ? 2 

B(4, 3) B'(4, 3) C(0, 0) ? 5 

C(4, 5) C'(6, 7) C(2, 3) ? 4 

D(1, 5) D'(1, 5) C(1, 2) ? 0 

E(3, 2) E'(4, 1) C(2, 3) ? 2 

F(–1, 2) F'(–8, –5) C(0, 3) ? 4 

G(–3, –1) G'(–3, –1) C(1, 2) ? 5 
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7.3 d]l6«S;sf] k|of]uåf/f :yfgfGt/0f (Transformation by using Matrix) 

 

:yfgfGt/0fsf af/]df cl3Nnf] kf7df 5nkmn ul/;s]sf 5f}F . oxfF :yfgfGt/0fnfO{ 2×1 / 2×2 

d]l6«S;sf] k|of]uaf6 s;/L 5f]6f] / ;lhnf] tl/sfn] xn ug{ ;lsG5 eg] To;af/] 5nkmn ul/g]5 . 

Pp6f 2×1 sf] d]l6«S; k|of]u s'g} ljGb' P(x, y) nfO{ d]l6«S;sf] ¿kdf n]Vbf 



 

x

y
  x'G5 . h'g 2×1 

j|mddf 5 . ljGb' P(x, y) nfO{ lj:yfkg e]S6/ T 



 

a

b
  n] :yfgfGt/0f ubf{ To;sf] k|ltljDa  

(x + a, y + b) x'G5 . o;nfO{ d]l6«S;sf] hf]8sf] ¿kdf k|:t't ubf{ 



 

x

y
  + 



 

a

b
  = 



 

x + a

y + b
  x'G5 . o; 

k|sf/sf] :yfgfGt/0fnfO{ 2×1 j|mdsf] d]l6«S; k|of]u u/L :yfgfGt/0f u/]sf] elgG5 . 

 

2×2 j|mdsf] d]l6«S;sf] k|of]uåf/f :yfgfGt/0f 

s'g} ljGb' P(x, y) nfO{ nx/ d]l6«S; (Column Matrix) sf] ?kdf k|:t't ubf{ 



 

x

y
  x'G5 . oxfF ljGb' 

P(x, y) nfO{ x- cIfdf k/fjt{g ubf{ To;sf] k|ltljDj P'(x, –y) x'G5 . ctM 

 x' = x = 1.x + 0.x ... ... ... (i) 

/  y' = –y = 0.y – 1.y ... ... ... (ii) 

;dLs/0f (i) / (ii) nfO{ d]l6«S;sf] ¿kdf k|:t't ubf{ 

  



 

x'

y'
  = 



1  0

0  –1
 



 

x

y
  x'G5 . 

 oxfF, 



 

x'

y'
  nfO{ k|ltljDa d]l6«S; (Image Matrix) elgG5 eg] 



1  0

0  –1
 nfO{ :yfgfGt/0f 

d]l6«S; (Transformation Matrix) elgG5 .  

To;} u/L 



 

x

y
  nfO{ j:t' d]l6«S; (Object Matrix) elgG5 .  

t;y{,   k|ltljDj d]l6«S; = :yfgfGt/0f d]l6«S; × j:t' d]l6«S;     

 cyjf   (I)2×n = (M)2×2 × (O)2×n    

 

oxfF n n] j:t' / k|ltljDadf ePsf zLif{ljGb'x¿sf] ;ª\VofnfO{ hgfpF5 . n sf] dfg /]vf v08, 

lqe'h / rt'e'{hsf nflu j|mdzM 2, 3 / 4 xG5 . km/s km/s :yfgfGt/0fdf k|of]u ul/g] 2×2 qmdsf] 

d]l6«S;x¿sf] ljj/0f km/s km/s x'g] ePsf]n] ;lDemg ;lhnf] xf];\ egL tn tflnsfdf lbOPsf] 5 . 
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j|m=;+= :yfgfGt/0f j:t' ljGb' k|ltljDj ljGb' 2×2 :yfgfGt/0f d]l6«S; 

1 x- cIfdf x'g] k/fjt{g P(x, y) P'(x, –y) 



1  0

0  –1
 

2 y- cIfdf x'g] k/fjt{g P(x, y) P'(–x, y) 



–1  0

0  1
 

3 x = y /]vfdf x'g] k/fjt{g P(x, y) P'(y, x) 



0  1

1  0
 

4 y = –x /]vfdf x'g] k/fjt{g P(x, y) P'(–y, –x) 



0  –1

–1  0
 

5 [(0, 0) + 90 / (0, 0) – 270] P(x, y) P'(–y, x) 



0  –1

1  0
 

6 [(0, 0) – 90 / (0, 0) + 270] P(x, y) P'(y, –x) 



0  1

–1  0
 

7 [(0, 0)  180] P(x, y) P'(–x, –y) 



–1  0

0  –1
 

8 [(0, 0), k] åf/f lj:tf/ P(x, y) P'(kx, ky) 



k  0

0  k
 

9 Psn :yfgfGt/0f P(x, y) P'(x, y) 



1  0

0  1
 

:yfgfGt/0fsf] ;'¿df o;af/] lj:t[t ?kdf 5nkmn eO;s]sf] x'Fbf oxfF tflnsfdf dfq lbOPsf] 5 . 

 

pbfx/0fx¿ 

 

1. s'g} ljGb' P(x, y) nfO{ :yfgfGt/0f d]l6«S; M = 



a  b

c  d
 åf/f :yfgfGt/0f ubf{ k|fKt x'g] 

 k|ltlaDjsf] d]l6«S; kQf nufpg'xf];\ . 

 oxfF M = 



a  b

c  d 2×2
   O = 



 

x

y
 

2×1
   /   I2×1 = 



 

x'

y'
  = ? 

  I2×1 = M2×2 × O2×1 

  



 

x'

y'
  = 



a  b

c  d
 



 

x

y
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 cyjf 



 

x'

y'
  = 



 

ax + by

cx + dy
  

 

2. s'g} ljGb' P(x, y) nfO{ d]l6«S; 



0  1

1  0
 af6 :yfgfGt/0f ubf{ x'g] :yfgfGt/0fn] s'g 

 :yfgfGt/0fnfO{ hgfpF5 < 

 oxfF 



0  1

1  0
 



 

x

y
  = 



 

0.x + 1.y

1.x + 0.y
   = 



 

y

x
    = P'(y,x) 

 t;y{ 



0  1

1  0
 af6 x'g] :yfgfGt/0fn] y = x /]vfdf x'g] k/fjt{gnfO{ hgfpF5 . 

3. s'g} ljGb' P(3, 4) nfO{ lj:yfkg e]S6/ T 



 

5

2
  n] :yfgfGt/0f ubf{ x'g] k|ltljDa kQf 

 nufpg'xf];\ M 

 oxfF, j:t' ljGb' = O 



 

3

4
  , lj:yfkg e]S6/ = T 



 

5

2
  / k|ltljDj ljGb' = I 



 

x'

y'
  = ? 

 xfdLnfO{ yfxf 5, 

 k|ltljDj d]l6«S; = j:t' d]l6«S; + lj:yfkg e]S6/ 

  



 

x'

y'
  = 



 

3

4
   + 



 

5

2
   

    = 



 

3 + 5

4 + 2
   

  k|ltljDj d]l6«S; = 



 

8

6
   

4. zLif{ljGb'x¿ P(1, 3), Q(4, 3) / R(3, 0) ePsf PQR nfO{ :yfgfGt/0f d]l6«S; 



2  0

0  1
 n] 

 :yfgfGt/0f ubf{ k|fKt x'g] k|ltljDj P'Q'R' sf lgb]{zfª\sx¿ kQf nufpg'xf];\ . 

 oxfF, j:t' d]l6«S; = 






P  Q  R

1  4  3

3  3  0
, :yfgfGt/0f d]l6«S; = 



2  0

0  1
 / k|ltljDa d]l6«S; = ? 

 xfdLnfO{ yfxf 5, 

 -k|ltljDj d]l6«S;_ = -:yfgfGt/0f d]l6«S;_ × -j:t' d]l6«S;_ 

 (I)2×3 = (M)2×2 × (O)2×3 

  = 



2  0

0  1
 × 



1  4  3

3  3  0
 

  = 



2×1 + 0×3  2×4 + 0×3  2×3 + 0×0

0×1 + 1×3  0×4 + 1×3  0×3 + 1×0
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  = 



2 + 0  8 + 0  6 + 0

0 + 3  0 + 3  0 + 0
   = 



2  8  6

3  3  0
 

t;y{ P'(2, 3), Q'(8, 3) / R'(6, 0) k|ltljDa P'Q'R' sf zLif{ljGb'x¿sf] lgb]{zfª\sx¿ x'g\ . 

 

5. zLif{ljGb'x¿ A(2, 0), B(–1, 3) / C(2, 4) ePsf lqe'h PQR 5 . PQR nfO{ pb\ud ljGb'sf] 

 jl/kl/ +90 df kl/j|md0f ubf{ k|fKt x'g] k|ltljDasf lgb]{zfª\sx¿ kQf nufpg'xf];\ . 

 oxfF, j:t' d]l6«S; = 






A  B  C

2  –1  2

0  3  4
 

 s'g} ljGb'nfO{ 38Lsf] 3'Dg] ;'Osf] pN6f] lbzfdf Ps rf}yfO kl/j|md0f ubf{ x'g] d]l6«S; = 

 



0  –1

1  0
 

 cyf{t\, :yfgfGt/0f d]l6«S; = 



0  –1

1  0
 / k|ltljDa d]l6«S; = ? 

 xfdLnfO{ yfxf 5, 

 -k|ltljDa d]l6«S;_ = -:yfgfGt/0f d]l6«S;_ × -j:t' d]l6«S;_ 

 (I)2×3 = 



0  –1

1  0
 × 



2  –1  2

0  3  4
 

  = 



0×2 + (–1)×0  0×(–1) + (–1)×3  0×2 + (–1)×4

1×2 + 0×0  1×(–1) + 0×3  1×2 + 0×4
 

  = 



0  –3  –4

2  –1  2 2×3
 

 t;y{ k|ltljDasf lgb]{zfª\sx¿ P'(0, 2), Q'(–3, –1) / R'(–4, 2) x'g\ . 

 

6. ;dfgfGt/ rt'e'{hsf PsfO ju{ d]l6«S;nfO{ s'g} :yfgfGt/0f d]l6«S;åf/f :yfgfGt/0f ubf{ 

 k|ltljDasf lgb]{zfª\sx¿ A'(0, 0), B'(3, 1), C'(4, 3) / D'(1, 2) k|fKt x'G5g\ eg] :yfgfGt/0f 

 d]l6«S; kQf nufpg'xf];\ . 

 oxfF, ;dfgfGt/ rt'e'{hsf PsfO ju{ d]l6«S; = 



0  1  1  0

0  0  1  1
 x'G5 . 

 j:t' d]l6«S; = 



0  1  1  0

0  0  1  1
, k|ltljDa d]l6«S; = 



0  3  4  1

0  1  3  2
  / :yfgfGt/0f  

 d]l6«S; = 



a  b

c  d
 dfgf}F 

 xfdLnfO{ yfxf 5, 

 -k|ltljDa d]l6«S;_ = -:yfgfGt/0f d]l6«S;_ × -j:t' d]l6«S;_ 
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0  3  4  1

0  1  3  2
 = 



a  b

c  d
 



0  1  1  0

0  0  1  1
 

 cyjf 



0  3  4  1

0  1  3  2
 = 



a×0 + b×0  a×1 + b×0  a×1 + b×1  a×0 + b×1

c×0 + d×0  c×1 + d×0  c×1 + d×1  c×0 + d×1
 

 cyjf 



0  3  4  1

0  1  3  2
 = 



0  a  a+b  b

0  c  c+d  d
 

  a = 3, c = 1, b = 1, d = 2 

  :yfgfGt/0f d]l6«S; = 



a  b

c  d
 = 



3  1

1  2
 x'G5 . 

 

7. Pp6f ju{sf lgb]{zfª\sx¿ P(0, 3), Q(1, 1), R(3, 2) / S(2, 4) 5g\ . olb ju{ PQRS nfO{ 2×2 

 d]l6«S;åf/f :yfgfGt/0f ubf{ k|ltljDa ju{ P'Q'R'S' sf lgb]{zfª\sx¿ qmdzM (6, –6), 3, –1), 

 (7, –1) / (10, –6) k|fKt x'G5g\ eg] 2×2 sf] :yfgfGt/0f d]l6S; kQf nufpg'xf];\ . 

 oxfF, j:t' d]l6«S; = 






P  Q  R  S

0  1  3  2

3  1  2  4
, k|ltljDa d]l6«S; = 



6  3  7  10

–6  –1  –1  –6
  / :yfgfGt/0f 

 d]l6«S; = 



a  b

c  d
 = ? dfgf}F 

 ca, 



6  3  7  10

–6  –1  –1  –6
 = 



a  b

c  d
 



0  1  3  2

3  1  2  4
 

     = 



a×0 + 3×b  a×1 + b×1  a×3 + b×2  a×2 + b×4

3×0 + 3×d  c×1 + d×1  c×3 + d×2  c×2 + d×4
 

     = 



3b  a+b  3a+2b  2a+4b

3d  c+d  3c+2d  2c+4d
 

  3b = 6 3d = –6 a + b = 3 c + d = –1 

   b = 2  d = –2  a = 3 – 2 = 1  c = –1 + 2 = 1 

  :yfgfGt/0f d]l6«S; = 



a  b

c  d
  = 



1  2

1  –2
 

cEof; 7.3 

1. -s_ s'g} j:t'nfO{ X- cIfdf k/fjt{g ug]{ 2×2 d]l6«S; n]Vg'xf];\ . 

 -v_ s'g} j:t'nfO{ Y- cIfdf k/fjt{g ug]{ 2×2 d]l6«S; n]Vg'xf];\ . 

 -u_ s'g} j:t'nfO{ 38Lsf] 3'Dg] ;'Osf] ;'N6f] lbzfdf pb\ud ljGb' jl/kl/ Ps rf}yfO  

  kl/j|md0f ubf{ x'g] 2×2 d]l6«S; n]Vg'xf];\ . 

 -3_ s'g} j:t'nfO{ y = –x /]vfdf k/fjt{g ug]{ 2×2 d]l6«S; n]Vg'xf];\ . 
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 -ª_ 



k  0

0  k
 n] s'g :yfgfGt/0fnfO{ hgfpF5 <  [pQ/sf] nflu kf7sf] tflnsfdf x]g'{xf];\ .] 

2. tn lbOPsf 2×2 sf] :yfgfGt/0f d]l6«S;n] s'g s'g :yfgfGt/0fnfO{ hgfpF5 < n]Vg'xf];\ . 

 -s_ 



1  0

0  –1
  -v_ 



0  1

1  0
  -u_ 



0  –1

1  0
 

 -3_ 



–1  0

0  –1
  -ª_ 



1  0

0  1
  -r_ 



–1  0

0  1
 

3. tnsf ljGb'x¿nfO{ lj:yfkg e]S6/ T 



 

3

4
  n] :yfgfGt/0f ubf{ k|fKt x'g] k|ltljDax¿sf 

 lgb]{zfª\sx¿ kQf nufpg'xf];\ M 

 -s_ A(3, 5)  -v_ B(–2, 3)  -u_ C(5, –2) 

 -3_ D(3, 0)  -ª_ E(0, –1) 

[pQ/ : (s) A'(6, 8)  (v) B'(1, 7)   (u) C'(8, 2)   (3) D'(6, 0)  (ª) E'(3, 3)] 

4. ABC sf zLif{ljGb'x¿ A(2, 1), B(3, 4) / C(–1, 3) 5g\ . ABC nfO{ pb\ud ljGb'sf] jl/kl/ 

 38Lsf] ;'O{ 3'Dg] lbzfsf] pN6f] lbzfdf 90 sf] kl/j|md0f ubf{ k|fKt x'g] k|ltljDjsf 

 lgb]{zfª\sx¿ kQf nufpg'xf];\ . 

[pQ/ : A'(–1, 2), B'(–4, 3) / C'(–3, –1)] 

5. ABC nfO{ :yfgfGt/ d]l6«S; 



0  –1

1  0
 n] :yfgfGt/ ubf{ k|ltljDasf lgb]{zfª\sx¿  

 A'(–6, 3), B'(–2, 4) / C'(–2, 2) x'G5g\ eg] ABC sf lgb]{zfÍx¿ kQf nufpg'xf];\ .  

[pQ/ : A(3, 6), B(4, 2) / C(2, 2)] 

6. ABC sf lgb]{zfª\sx¿ A(3, 6), B(4, 2), C(2, 2) 5g\ . olb ABC nfO{ 2×2 d]l6«S;åf/f 

:yfgfGt/0f ubf{ k|ltljDasf lgb]{zfª\sx¿ A'(–6, 3), B'(–2, 4) / C'(–2, 2) x'G5g\ eg] 

:yfgfGt/0f d]l6«S; kQf nufpg'xf];\ . pSt :yfgfGt/0f d]l6«S;n] s'g :yfgfGt/0fnfO{  

hgfpF5 < n]Vg'xf];\ . 

[pQ/: 



0  –1

1  0
 :yfgfGt/0f d]l6«S;n] pb\ud ljGb'sf] jl/kl/ +90 sf] kl/j|md0fnfO{ hgfpF5] 

7. PQR sf k|ltljDasf] lgb]{zfª\sx¿ P'(11, 7), Q'(7, –1) / R'(9, 8) 5g\ . olb PQR nfO{ 

:yfgfGt/0f d]l6«S; 



1  3

2  1
 n] :yfgfGt/0f u/]sf] xf] eg] j:t' d]l6«S; kQf nufpg'xf];\ . ;fy} 

PQR / P'Q'R' nfO{ Pp6} n]vflrqdf k|:t't ug'{xf];\ . 

[pQ/ : P(2, 3), Q(–5, 4) / R(3, 2)] 
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8. PsfO ju{nfO{ 2×2 d]l6«S;n] :yfgfGt/0f ubf{ k|ltljDasf lgb]{zfª\sx¿ P'(0, 0), Q'(2, 3), 

R'(5, 5) / S'(3, 2) x'G5g\ eg] pQm 2×2 sf] :yfgfGt/0f d]l6«S; kQf nufpg'xf];\ . ;fy} b'j}nfO{ 

Pp6} n]vflrqdf k|:t't ug'{xf];\ . 

[pQ/ : 



2  3

3  2
] 

9. PsfO ju{nfO{ ;dfgfGt/ rt'e'{h A'(0, 0), B'(3, 0), C'(4, 1) / D'(1, 1) df :yfgfGt/0f ug]{ 

 Pp6f 2×2 :yfgfGt/0f d]l6«S; ug'{xf];\ . j:t' d]l6«S; / k|ltljDa d]l6«S; b'j}nfO{ Pp6} 

 n]vflrqdf k|:t't ug'{xf];\ .      [pQ/ : 



3  1

0  1
] 

10. PsfO ju{nfO{ Pp6f 2×2 d]l6«S;åf/f :yfgfGt/0f ubf{ ;dfgfGt/ rt'e'{h 



0  2  5  3

0  3  4  1
 

 k|ltljDasf] ¿kdf k|fKt x'G5 eg] :yfgfGt/0f d]l6«S; kQf nufpg'xf];\ . 

[pQ/ : 



2  3

3  1
] 

11. PsfO ju{ 



0  1  1  0

0  0  1  1
 nfO{ ;dfgfGt/ rt'e'{h 



0  3  5  2

0  1  2  1
 df :yfgfGt/0f ug]{ Pp6f 2×2 

 :yfgfGt/0f d]l6«S; kQf nufpg'xf];\ .     [pQ/ : 



3  2

1  1
] 

12. PsfO ju{ 



0  1  1  0

0  0  1  1
 nfO{ ;dfgfGt/ rt'e'{h A'B'C'D' df :yfgfGt/0f ug]{ Pp6f 2×2 

 d]l6«S; 



6  2

2  4
 xf] eg] k|ltljDa d]l6«S; kQf nufpg'xf];\ .  [pQ/ : 



0  4  6  2

0  1  3  2
] 

13. Pp6f PsfO ju{ 



0  1  1  0

0  0  1  1
 nfO{ Pp6f 2×2 :yfgfGt/0f d]l6«S; 



4  2

1  2
 n] ;dfgfGt/ 

 rt'e'{hdf :yfgfGt/0f u5{ eg] k|ltljDa d]l6«S; kQf nufpg'xf];\ .   

[pQ/ : 



0  4  6  2

0  1  3  2
] 

14. zLif{ljGb'x¿ P(0, 0), Q(1, 0), R(1, 1) / S(0, 1) Pp6f ju{ ag]sf] 5 eg] pSt ju{nfO{ Pp6f 

 2×2 d]l6«S; 



3  1

–1  1
 n] :yfgfGt/0f u/L ;dfgfGt/ rt'e'{h P'Q'R'S' agfpF5 eg] pQm 

 ;dfgfGt/ rt'e'{hsf lgb]{zfª\sx¿ kQf nufpg'xf];\ . ;fy} j:t' d]l6«S; / k|ltljDa 

 d]l6«S;nfO{ Pp6} n]vflrqdf k|:t't ug'{xf];\ . 

15. /]vf y = x df k/fjt{g u/L y- cIfdf k/fjt{g ubf{ x'g] ;+o'St :yfgfGt/0fnfO{ pb\ud ljGb'df 

 90 sf] kl/j|md0fåf/f b]vfpg ;lsG5 egL d]l6«S; ljlwaf6 k'li6 ug'{xf];\ . 
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PsfO  

8 tYofª\szf:q (Statistics) 

8.0 k'g/fjnf]sg (Review) 

  

tYofª\s ljZn]if0fsf nflu s]Gb|Lo k|j[lQsf] gfk jf dfkgn] >]0fLsf] cf};t dfg dfq atfpF5 . 

s]Gb|Lo k|j[lQsf] dfk k|f/lDes r/0f dfq xf] . To; dfkn] >]0fLdf ePsf kbx¿sf] jf:tljs 

hfgsf/L lbg ;Sb}g . >]0fLsf ljleGg kbx¿larsf] leGgtfnfO{ cf};t dfgn] k|:6 kfg{ ;Sb}g . 

pbfx/0fsf nflu tn Pp6f tYofª\s k|:t't ul/Psf] 5 . h;sf] cWoog u/L tflnsf d'lg lbOPsf 

k|Zgx¿sf] 5nkmn Pjd\ cfTdlrGtg ug'{xf];\ . 

I 75 75 75 75 75 75 75 75 600 75 

II 75 76 78 73 70 77 76 75 600 75 

III 50 85 95 80 75 80 55 80 600 75 

 

 

 

 

 

 

 

 

 

 

 

 

 

-s_ s'g >]0fLsf] k|fKtfª\ssf] ljt/0f a9L 5l/Psf] 5 < 

-v_ s'g >]0fLsf] cf};t dfgn] ;a}eGbf a9L k|fKtfª\ssf] ljt/0fnfO{ k|efj kf/]sf] 5 < 

Y 

Y' 

X' X 
O 

 10 20 30 40 50 60 70 80 90 100 
k|fKtfª\s 

(I) 

(II) 

(III) 

>
]0
fL
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-u_ s] Pp6} cf};t dfgn] tLg} >]0fLsf] k|fKtfª\ssf] ljt/0fnfO{ /fd|f] dfGg ;lsG5 < 

-3_ s:tf] k|fKtfª\ssf] ljt/0f ;a}eGbf /fd|f] x'G5 < 

-ª_ s] cf};t dfg Pp6} ePsf ;a} k|fKtfª\ssf] ljt/0fnfO{ x]g]{ csf]{ s'g} ljlw jf k|ls|of 5}gg\ < 

 

ctM ljleGg tYofª\ssf] u'0fsf] JofVof tyf ljZn]if0f ug{ s]Gb|Lo k|j[lQsf] dfkg k|ofKt 5}gg\ . 

s]Gb|Lo k|j[lQsf] dfkgn] tYofª\sx¿ dWoljGb'af6 s;/L ljrlnt ePsf 5g\ eGg] s'/fsf] 

hfgsf/L lbg ;Sb}g . s'g} tYofª\ssf] dWoljGb'sf] ;fk]Ifdf km}nfj6 jf ljrngsf] dfkgnfO{ 

ljr/0fzLntf (Dispersion) elgG5 . s'g} klg r/ jf tYofª\s cf};t jf dWoljGb'af6 slt 

kl/df0fdf 5l/Psf], km}lnPsf] jf ljrlnt ePsf] jf tfn dfly 5 eGg] s'/fsf] dfkg g} 

ljr/0fzLntfsf] dfkg xf] . ljr/0fzLntf dfkgsf] d'Vo p2]Zo g} s'g} tYofª\sx¿larsf] 

;hftLotf (Homogenity) cyjf ljljwtf (Heterogenity) kQf nufpg' xf] .  

;fdfGotof ljr/0fzLntfsf] dfkg ug{ lj:tf/ (Ranges), rt'yf{zLo ljrng (Quartile Deviation), 

dWos leGgtf (Mean Deviation), :t/Lo leGgtf (Standard Deviation) cflb / logsf u'0ffª\sx¿ 

(Coefficients) sf] u0fgf ug{ ;lsG5 . 

j}olSts / vl08t >]0fL (Individual and Discreate Series) sf] rt'yf{zLo ljrng, dWos ljrng 

/ :t/Lo ljrng lgsfNg] ljlwx¿ sIff ( df cWoog ul/;s]sf 5f}F . o;}n] o; kf7df lg/Gt/ jf 

cljlR5g (Continuous Series) >]0fLsf] rt'yf{zLo ljrng, dWos ljrng / :t/Lo ljrng 

lgsfNg] ljlwsf af/]df 5nkmn / cWoog ul/g] 5 . 

 

8.1 rt'yf{+zLo ljrng (Quartile Deviation) 

rt'yf{+zLo ljrng kQf nufpg ;j{k|yd rt'yf{+zLo dfgx¿af/] hfGg cfjZos 5 . rt'yf{+zLo 

dfgx¿ eg]sf] klxnf] rt'yf{+z (Q1), bf]>f] rt'yf{+z (Q2) / t]>f] rt'yf{+z (Q3) x'g\ . o;nfO{ ;ª\Vof 

/]vfdf klg b]vfpg ;lsG5 . 

 

 

 

0 25% 50% 75% 100% 

Q2 Q1 Q3 
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klxnf] rt'yf{+z (Q1) nfO{ tNnf] rt'yf{+z (Lower Quartile) klg elgG5 eg] t];|f] rt'yf{+z (Q3) nfO{ 

dflyNnf] rt'yf{+z (Upper Quartile) klg elgG5 . dflyNnf] rt'yf{+z (Q3) / tNnf] rt'yf{+z (Q1) 

larsf] km/snfO{ 2 n] efu u/L cfpg] ljrngnfO{ rt'yf{+zLo ljrng (Quartile Deviation)  

elgG5 .  

cyf{t\ rt'yf{+zLo ljrng, Q.D. = 
Q3 – Q1

2
 x'G5 .  

Q1, Q2 / Q3 sf] ;DaGwnfO{ n]vflrqsf] dfWodaf6 klg b]vfpg ;lsG5 . X- cIfdf rt'yf{+zx¿ / 

Y- cIfdf ;l~rt af/Daf/tf (Cumulative Frequency) n]lvG5 . 

lbOPsf] n]vf lrqsf cfwf/df lgDg lnlvt hfgsf/L k|fKt ug{ ;lsG5 . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

-s_ Q1 eg]sf] tYofª\ssf] hDdf af/Daf/tfdf 25% kbsf] dfq dfg xf] . cyf{t 
N

4
 cf}F dfg xf] . 

 o;nfO{ tNnf] rt'yf{+z (Lower Quartile) klg elgG5 . 

O 

Y 

X 

Q1 Q2 Q3 

rt'yf{+zx¿ 

;
l~
r
t
 
a
f/
D
a
f/
t
f 

100% 

75% 

25% 

50% 
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-v_ Q2 eg]sf] s'n af/Daf/tfsf] 50% kbsf] dfg xf] . cyf{t 
2N

4
 = 

N

2
  cf}F dfg xf] . o;/L cfpg] 

 dfg g} dlWosf xf] . cyf{t\ dlWosf bf];|f] rt'yf{+z (Second Quartile) sf] dfg xf] . 

-u_ Q3 eg]sf] s'n af/Daf/tfsf] 75% kbsf] dfg xf] . cyf{t 
3N

4
 cf}F dfg xf] . o;nfO{ dflyNnf] 

 rt'yf{+z (Upper Quartile) klg elgG5 . 

-3_ tYofª\ssf] t];|f] rt'yf{+z (Q3) / klxnf] rt'yf{+z (Q1) larsf] km/ssf] cfwfnfO{ rt'yf{+z 

 ljrng (Quartile Deviation) elgG5 . rt'yf{+zLo ljrngnfO{ ;fª\s]lts ¿kdf lgDgfg';f/ 

 n]Vg ;lsG5 . 

  Q.D. = 
Q3 – Q1

2
   / rt'yf{+zLo ljrngsf] u'0ffª\s = 

Q3 – Q1

 Q3 + Q1
  

   cyjf C.Q.D. = 
Q3 – Q1

 Q3 + Q1
  

pbfx/0fx¿ 

1. tn lbOPsf] tYofª\saf6 rt'yf{+zLo leGgtf / o;sf] u'0ffª\s lgsfNg'xf];\ . 

k|fKtfª\s (X) 0 – 10 10 – 20 20 – 30 30 – 40 40 – 50 50 – 60 

ljBfyL{ ;ª\Vof (f) 8 12 15 9 6 10 

 oxfF, rt'yf{+zLo leGgtf lgsfNgsf] lgDgfg';f/sf] ;l~rt af/Daf/tf tflnsf agfpg' 

 cfjZos 5 M 

k|fKtfª\s (X) ljBfyL{ ;ª\Vof (f) ;l~rt af/Daf/tf (c.f.) 

0 – 10 8 8 

10 – 20 12 8 + 12 = 20 

20 – 30 15 20 + 15 = 35 

30 – 40 9 35 + 9 = 44 

40 – 50 6 44 + 6 = 50 

50 – 60 10 50 + 10 = 60 

   f = N = 60  

 oxfF, hDdf ljBfyL{ ;ª\Vof (N) = 60 
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 ca Q1 kg]{ :yfg = 



 

N

4
  cf}F kb    = 



 

60

4
  cf}F kb    = 15 cf}F kb 

oxfF ;l~rt af/Daf/tf tflnsfdf 15 cf}F kb jf ;f]eGbf dflyNnf] ;l~rt af/Daf/tf ;ª\Vof 

20 xf] . ;l~rt af/Daf/tf 20 ;Fu ;DalGwt k|fKtfª\s >]0fL (10 – 20) xf] . t;y{ cljlR5Gg 

>]0fLdf Q1 sf] jf:tljs dfg kQf  nufpg lgDglnlvt ;"qsf] k|of]u ug'{k5{ . 

 Q1 = L + 



 

N

4
 – c.f.  × 

i

f
  

 oxfF L = Q1 df kg]{ >]0fLsf] tNnf] ;Ldf (Lower Limit) xf] . 

  c.f. = Q1 kg]{ >]0fL eGbf dflyNnf] >]0fLcGt/sf] ;l~rt af/Daf/tf xf] . 

  i = >]0fL cGt/ 

  f = Q1 kg]{ >]0fLcGtu{tsf] af/Daf/tf xf] . 

 t;y{ dflysf] tflnsfaf6 

  L = 10, c.f. = 8, i = 10, f = 12 

  Q1 = 10 + (15 – 8) × 
10

12
  

  = 10 + 7 × 
10

12
    = 10 + 5.83  = 15.83 

 To;} u/L Q3 kg]{ :yfg = 
3N

4
 cf}F kb 

     = 
3×60

4
  cf}F kb    = 45 cf}F kb 

oxfF ;l~rt af/|Daf/tf dxndf 45 cf}F kb jf ;f]eGbf dflyNnf] ;l~rt af/Daf/tf ;+Vof 50 

xf] . ;l~rt af/Daf/tf 50 ;Fu ;DalGwt >]0fL (40 – 50) xf] . cljlR5Gg >]0fLdf Q3 sf] 

jf:tljs dfg lgsfNg lgDgfg';f/sf] ;"q k|of]u ug'{k5{ . 

  Q3 = L + 



 

3N

4
 – c.f.  × 

i

f
  

 oxfF L = Q3 df kg]{ >]0fLsf] tNnf] ;Ldf 

  c.f. = Q3 kg]{ >]0fLsf] ;l~rt af/Daf/tfeGbf dflyNnf] >]0fLsf] af/Daf/tf 

  i = Q3 kg]{ >]0fLsf] cGt/ 

  f = Q3 kg]{ >]0fLsf] af/Daf/tf 

 t;y{ dflysf] tflnsfaf6 
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  L = 40, c.f. = 44, i = 10, f = 6 

  Q3 = 40 + (45 – 44) × 
10

6
  

  = 40 + 1 × 1.67   = 41.67 

 ctM  Q.D. = 
Q3 – Q1

2
  

    = 
41.67 – 15.83

2
    = 

25.84

2
  = 12.92 

  C.Q.D. = 
Q3 – Q1

 Q3 + Q1
  

    = 
25.84

57.5
  = 0.45 

 t;y{ rt'yf{+zLo leGgtf (Q.D.) = 12.92 

  rt'yf{+zLo leGgtfsf] u'0ffª\s (C.Q.D.) = 0.45 

 

2. tn lbOPsf] tYofª\saf6 rt'yf{+zLo ljrng / o;sf] u'0ffª\s lgsfNg'xf];\ M 

k|fKtfÍ (X) 0 – 20 20 – 40 40 – 60 60 – 80 80 – 100 

ljBfyL{ ;+Vof (f) 12 32 57 75 80 

oxfF, ljBfyL{ ;ª\Vof ;l~rt af/Daf/tfdf lbOPsf] 5 . To;}n] k|To]s >]0fLsf] ljBfyL{ 

;ª\Vof lgsfnL ;l~rt af/Daf/tf tflnsf agfpg'k5{ . 

k|fKtfª\s (X) ljBfyL{ ;ª\Vof (f) ;l~rt af/Daf/tf (c.f.) 

0 – 20 12 – 0 = 12 12 

20 – 40 32 – 12 = 20 32 

40 – 60 57 – 32 = 25 57 

60 – 80 75 – 57 = 18 75 

80 – 100 80 – 75 = 5 80 

   f = N = 80  
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 oxfF, s'n ljBfyL{ ;ª\Vof f = N = 80 

  Q1 -klxnf] rt'yf{+z_ = 



 

N

4
  cf}F kb    = 



 

80

4
  cf}F kb    = 20 cf}F kb 

  Q1 kg]{ >]0fL = 20 – 40   [  20 eGbf dflyNnf] 32 ePsf]n]] 

  tNnf] ;Ldf L = 20 

 Q1 kg]{ >]0fLsf] af/Daf/tf f = 20 

 Q1 kg]{ >]0fLeGbf dflyNnf] ;l~rt af/Daf/tf c.f. = 12 

 Q1 kg]{ >]0fLsf] cGt/ i = 20 

 Q1 sf] jf:tljs dfg lgsfNg] ;"qcg';f/ 

  Q1  = L + 



 

N

4
 – c.f.  × 

i

f
  

   = 20 + (20 – 12) × 
20

20
   = 20 + 8 × 1   = 20 + 8  = 28 

 To;} u/L Q3 -t]>f] rt'yf{+z_ = 
3N

4
 cf}F kb  = 60 cf}F kb 

 Q3 kg]{ >]0fL = 60 – 80   [  60 eGbf dflyNnf] ;l~rt af/Daf/tf 75 ePsfn]] 

  L = 60,   i = 20,   f = 18,   c.f. = 57 

 Q3 = L + 



 

3N

4
 – c.f.  × 

i

f
  

  = 60 + (60 – 57) × 
20

18
  

  = 60 + 3 × 
20

18
     

  = 60 + 3.33    = 63.33 

  rt'yf{+zLo leGgtf (Q.D.) = 
Q3 – Q1

2
  

      = 
63.33 – 28

2
     

      = 
35.33

2
  = 17.67 

 rt'yf{+zLo leGgtfsf] u'0ffª\s (C.Q.D.) = 
Q3 – Q1

 Q3 + Q1
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      = 
63.33 – 28

63.33 + 28
    

      = 
35.33

91.33
      = 0.39 

t;y{ lbOPsf] tYofª\ssf] rt'yf{+zLo leGgtf (Q.D.) = 17.67 

 rt'yf{+zLo leGgtfsf] u'0ffª\s (C.Q.D.) = 0.39 x'G5 . 

cEof; 8.1 

 

1. -s_ ljr/0fzLntf (Dispersion) eg]sf] s] xf] < n]Vg'xf];\ . 

 -v_ ljr/0fzLntf dfkgsf ljlwx¿sf] ;"rL agfpg'xf];\ . 

 -u_ ljr/0fzLntf dfkgsf] cfjZostfaf/] n]Vg'xf];\ . 

 -3_ rt'yf{+zLo dfgx¿ s] s] x'g\ < n]Vg'xf];\ . 

 -ª_ rt'yf{+zLo leGgtf (Quartile Deviation) sf] kl/ro lbg'xf];\ . 

 -r_ tNnf] rt'yf{+z / dflyNnf] rt'yf{+zsf] km/s n]Vg'xf];\ . 

 -5_ rt'yf{+zLo leGgtf -ljrng_ sf] u'0ffª\ssf] kl/ro lbg'xf];\ . 

 -h_ rt'yf{+zLo ljrngsf u'0f / bf]ifx¿ s] s] 5g\ < n]Vg'xf];\ . 

 -em_ rt'yf{+zLo ljrng / rt'yf{+zLo ljrngsf] u'0ffª\s lar km/s n]Vg'xf];\ . 

2. -s_ olb s'g} lbOPsf] tYofª\ssf] klxnf] rt'yf{+z (Q1) / t]>f] rt'yf{+z (Q3) sf dfgx¿  

  j|mdzM 55 / 75 eP To;sf] rt'yf{+zLo ljrng / u'0ffª\s lgsfNg'xf];\ . 

[pQ/ M Q.D. = 10 / C.Q.D. = 0.15] 

 -v_ sIff !) sf ljBfyL{x¿sf] ul0ft ljifosf] k|fKtfÍsf] rt'yf{+zLo dfgx¿ lgsfNbf  

  Q1 = 49 / Q3 = 68 cfof] eg] rt'yf{+zLo ljrng / To;sf] u'0ffª\s slt slt x'G5 <  

  lgsfNg'xf];\ . 

[pQ/ M Q.D. = 9.5 / C.Q.D. = 0.16] 
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3. -s_ Pp6f ul0ftLo k]k/ lSjhdf ljBfyL{x¿n] k|fKt u/]sf] k|fKtfÍ lgDgfg';f/ 5 M 

k|fKtfª\s (X) 0 – 10 10 – 20 20 – 30 30 – 40 40 – 50 50 – 60 60 – 70 70 – 80 

ljBfyL{ ;ª\Vof 

(f) 
12 18 35 42 50 45 20 8 

  pSt tYofª\ssf] rt'yf{+zLo ljrng / u'0ffª\s lgsfNg'xf];\ . 

[pQ/ M Q.D. = 12.79 / C.Q.D. = 0.31] 

 -v_ tn lbOPsf tYofª\ssf] dflyNnf] rt'yf{+zsf] dfg 65 5 . p sf] dfg lgsfnL  

  rt'yf{+zLo ljrng / u'0ffª\s lgsfNg'xf];\ . 

k|fKtfª\s (X) 0 – 10 10 – 20 20 – 30 30 – 40 40 – 50 50 – 60 60 – 70 70 – 80 80 – 90 

ljBfyL{ ;ª\Vof 

(f) 
3 4 6 8 4 7 p 3 5 

[pQ/ M Q.D. = 18.34 / C.Q.D. = 0.36] 

  

 

 -u_ tnsf tYofª\ssf] rt'yf{+zLo ljrng / u'0ffª\ssf] dfg lgsfNg'xf];\ . 

X 0 – 50 50 – 100 100 – 150 150 – 200 200 – 250 

c.f. 7 27 42 52 60 

[pQ/ M Q.D. = 27.5 / C.Q.D. = 0.40] 
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8.2 dWos leGgtf (Mean Deviation) 

 

tYofª\szf:qsf] cWoogdf ljrngsf] dxTj ljz]if 5 . s]Gb|Lo k|j[lQsf] dfkgeGbf rt'yf{+zLo 

ljrng a9L e/kbf]{ / ljZj;gLo x'G5 eg] rt'yf{+zLo ljrng eGbf dWos leGgtf jf ljrng cem 

a9L j}1flgs x'G5 . o;df tYofª\sdf ;dfj]z ul/Psf ;a} dfgx¿sf] dWos jf dlWosfaf6 

ljrng lgsflnG5 . tL lgsflnPsf ;a} ljrngx¿sf] cf};t dfg g} dWos leGgtf jf ljrng 

(Mean Deviation) xf] . ctM ;a} ljrngx¿sf] cf};t dfg g} dWos ljrng jf leGgtf xf] . To;}n] 

dWos ljrngnfO{ cf};t ljrng klg elgG5 . of] ljrngsf] lg/k]If dfkg (Absolute Measure) 

klg xf] .  

;}4flGts ¿kdf dlWosfaf6 lgsflnPsf] ljrngn] /fd|f] kl/0ffd lbG5 t/ Jofjxfl/s ¿kdf 

cª\sul0ftLo dWosaf6 cf};t ljrng lgsfNg] rng 5 . To;}n] o;nfO{ dWos ljrng elgG5 . 

o; kf7df cª\sul0ftLo ljrng / dlWosf ljrng b'j}sf] 5nkmn / cWoog ul/g]5 . 

dWos leGgtf lgsfNg] ;"qx¿, 

-s_ dWos leGgtf (M.D.) = 
f |m – x̄|

N
 ... ... ... M.D. from A.M. 

 hxfF m = cljlR5Gg >]0fLsf dWo dfg (Mid value) 

  f = N = hDdf kb ;+Vof 

  f = cfj[lQ jf af/Daf/tf (frequency) 

  x̄ = cÍ ul0ftLo dWos 

-v_ dWos leGgtf (M.D.) = 
f |m – Md|

N
 ... ... ... M.D. from median 

 hxfF m = cljlR5Gg >]0fLsf dlWosf 

  f = N = kbx¿sf] s'n ;ª\Vof 

  f = cfj[lQ jf af/Daf/tf (frequency) 

  Md = cljlR5Gg >]0fLsf dlWosf 
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dWos leGgtfsf] u'0ffª\s (Coefficient of Mean Deviation) 

dWos leGgtf ljrngzLntf dfkgsf] lg/k]If dfg xf] . km/s PsfOsf b'O{ jf b'O{eGbf a9L 

>]0fLx¿sf] t'ngf ubf{ dWos leGgtfsf] u'0ffª\s (Coefficient of Mean Deviation) lgsflnG5 . 

dWos leGgtfdf cfwfl/t ljr/0fzLntfsf] t'ngfTds dfkg g} dWo leGgtfsf] u'0ffª\s xf] . 

-s_ dWosaf6 dWos leGgtfsf] u'0ffª\s = 
dWosaf6 dWos leGgtf

dWos
  

  cyjf Coefficient of M.D. = 
M.D. from mean

Mean
  

-v_ dlWosfaf6 dWos leGgtfsf] u'0ffª\s  = 
dlWosfaf6 dWos leGgtf

dlWosf
  

  cyjf Coefficient of M.D. = 
M.D. from median

Median
  

 

dWos leGgtf u0fgf ug]{ r/0fx¿ 

-s_ lbOPsf] >]0fLsf] dWos jf dlWosf u0fgf ug]{, 

-v_ >]0fLsf] dWos jf dlWosfaf6 k|To]s kbsf] leGgtf jf km/s lgsfNg], 

-u_ dWos leGgtfsf] dfkgdf k|fKt x'g] C0ffTds jf wgfTds lrx\gsf] Vofn ul/b}g . To;}n] of] 

 lg/k]If (Absolute) dfg xf] . 

 cyf{t |m – x̄| x'G5 . 

-3_ k|To]s kbaf6 lgsflnPsf] dWos leGgtfnfO{ ;DalGwt cfj[lQ jf af/Daf/tfn] u0fgf ug]{ ,  

  f|m – x̄| 

-ª_ o;/L lgsflnPsf] f|m – x̄| jf f|m – Md| sf] of]ukmn u0fgf ug]{, 

  f|m – x̄| jf f|m – Md| 

-r_ f|m – x̄| jf f|m – Md| sf] of]ukmnnfO{ N n] efu ug]{, 

 cyf{t\ jf 
f|m – x̄|

N
 jf 

f|m – Md|

N
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pbfx/0fx¿ 

3. tn lbOPsf] tYofª\saf6 -s_ dWosaf6 -v_ dlWosfaf6 dWos leGgtf (M.D.) / dWos 

 leGgtfsf] u'0ffª\s lgsfNg'xf];\ M 

X 0 – 10 10 – 20 20 – 30 30 – 40 40 – 50 50 – 60 60 – 70 

f 4 6 10 20 10 6 4 

 oxfF,  

-s_ dWosaf6 dWos leGgtf lgsfNbf 

X f dWo dfg (m) fm |m – x̄| f|m – x̄| 

0 – 10 4 5 20 |5 – 35| = 30 120 

10 – 20 6 15 90 20 120 

20 – 30 10 25 250 10 100 

30 – 40 20 35 700 0 0 

40 – 50 10 45 450 10 100 

50 – 60 6 55 330 20 120 

60 – 70 4 65 260 30 120 

 N = 60  fm = 2100  f|m – x̄| = 680 

  dWos (x̄) = 
fm

N
 = 

2100

60
 = 35 

  dWos leGgtf (M.D.)  = 
f|m – x̄|

N
   

   = 
680

60
  = 11.33 

  dWos leGgtfsf] u'0ffª\s = 
M.D.

x̄
   

   = 
11.33

35
 = 0.324 
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-v_ dlWosfaf6 dWos leGgtf lgsfNbf 

X f c.f. dWo dfg (m) |m – Md| f|m – Md| 

0 – 10 4 4 5 |5 – 35| = 30 120 

10 – 20 6 10 15 20 120 

20 – 30 10 20 25 10 100 

30 – 40 20 40 35 0 0 

40 – 50 10 50 45 10 100 

50 – 60 6 56 55 20 120 

60 – 70 4 60 65 30 120 

 N = 60    f|m – Md| = 680 

 Q2 kg]{ :yfg = 
N

2
 cf}F kb  = 

60

2
  cf}F kb   = 30 cf}F kb 

 30 eGbf dflyNnf] ;l~rt af/Daf/tf 40 5 . 

  Q2 kg]{ >]0fL = 30 – 40 

  L = 30,   i = 10,   f = 20  /  c.f. = 20,   
N

2
 = 30 

 dlWosf (Q2) = L + 



 

N

2
 – c.f.  × 

i

f
  

  = 30 + (30 – 20) × 
10

20
       

  = 30 + 10 × 
10

20
      = 30 + 5     = 35 

 dWos leGgtf = 
f|m – Md|

N
   = 

680

60
   = 11.33 

 dWos leGgtfsf] u'0ffª\s = 
M.D.

Md
  

  = 
11.33

35
     = 0.324 
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4. tn lbOPsf tYofª\sx¿sf] cfwf/df dlWosfaf6 dWos leGgtf lgsfNg'xf];\ M 

X 30 – 40 40 – 50 50 – 60 60 – 70 70 – 80 80 – 90 

c.f. 2 20 44 64 72 75 

 oxfF,  

X c.f. f m |m – Md| f|m – Md| 

30 – 40 2 2 – 0 = 2 35 22.29 44.58 

40 – 50 20 20 – 2 = 18 45 12.29 221.22 

50 – 60 44 44 – 20 = 24 55 2.29 54.96 

60 – 70 64 64 – 44 = 20 65 7.71 154.2 

70 – 80 72 72 – 64 = 8 75 17.71 141.68 

80 – 90 75 75 – 72 = 3 85 27.71 81.13 

  f = N = 75   f|m – Md| = 697.77 

 dfly tflnsfaf6 

 dlWosf kg]{ :yfg = 
N

2
 cf}F kb  = 

75

2
  cf}F kb   = 37.5 cf}F kb 

   dlWosf kg]{ >]0fL = 50 – 60 

   L = 50,   i = 10,   f = 24  /  c.f. = 20,   Md = ? 

 dlWosf (Q2) = L + 



 

N

2
 – c.f.  × 

i

f
  

    = 50 + (37.5 – 20) × 
10

24
       

    = 50 + 17.5 × 
10

24
       

    = 50 + 7.29     = 57.29 

  dWos leGgtf = 
f|m – Md|

N
    

    = 
697.77

75
    

    = 9.30 
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 dWos leGgtfsf] u'0ffª\s  = 
M.D.

Md
  

     = 
9.30

57.29
      

     = 0.162 

 

cEof; 8.2 

 

1. -s_ dWos leGgtf (M.D.) sf] kl/ro lbg'xf];\ . 

 -v_ dWos leGgtfsf] u'0ffª\ssf] kl/ro lbg'xf];\ . 

 -u_ dWos leGgtf u0fgf ug]{ r/0fx¿ n]Vg'xf];\ . 

 -3_ rt'yf{+zLo ljrng eGbf dWos ljrngeGbf a9L /fd|f] dflgG5, lsg < :ki6 kfg'{xf];\ . 

 -ª_ dWos leGgtfsf u'0f / bf]ifx¿ s]nfpg'xf];\ . 

2. -s_ s'g} juL{s[t tYofª\ssf] dlWosf 24 / dlWosfaf6 dWos 7.74 5 eg] To;sf]  

  u'0ffª\s slt x'G5 < lgsfNg'xf];\ .    [pQ/ : 0.323] 

 -v_ sIffsf 50 hgf ljBfyL{x¿sf] ul0ft ljifosf] k|fKtfª\ssf] dWos 39 / To;sf]  

  dWos leGgtf 12 eP dWos leGgtfsf] u'0ffª\s lgsfNg'xf];\ . [pQ/ : 0.306] 

 -u_ sIff 10 sf 50 hgf ljBfyL{x¿sf] lj1fg ljifosf] k|fKtfÍsf] dlWosf lgsfNbf  

  36.67 cfP5 . olb To; k|fKtfª\ssf] dlWosfaf6 dWos leGgtf 11.53 5 eg] pSt  

  dWos leGgtfsf] u'0ffª\s lgsfNg'xf];\ .   [pQ/ : 0.3144] 

 -3_ s'g} ljBfnosf ljBfyL{x¿sf] ul0ft ljifosf] k|fKtfª\ssf] f = 68, f|m – x̄| = 824  

  / x̄ = 32 5g\ eg] dWos leGgtf / u'0ffª\s lgsfNg'xf];\ . 

[pQ/ : 0.12.118 / 0.379] 

3. tnsf tYofª\sx¿sf] cfwf/df dWosaf6 dWos leGgtf / To;sf u'0fª\sx¿ lgsfNg'xf];\ M 

-s_  k|fKtfª\s (X) 0 – 10 10 – 20 20 – 30 30 – 40 40 – 50 

  ljBfyL{ ;ª\Vof (f) 3 5 4 5 3 

[pQ/ : 11 / 0.44] 
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-v_  k|fKtfª\s (X) 0 – 20 20 – 40 40 – 60 60 – 80 80 – 100 

  ljBfyL{ ;ª\Vof (f) 3 7 5 6 4 

[pQ/ : 21.76 / 0.428] 

-u_ X 0 – 10 10 – 20 20 – 30 30 – 40 40 – 50 

 f 2 3 6 5 4 

[pQ/ : 9.85 / 0.352] 

-3_ X 10 – 20 20 – 30 30 – 40 40 – 50 50 – 60 60 – 70 

 f 6 8 11 14 8 3 

[pQ/ : 11.8 / 0.304] 

-ª_ X 0 – 10 10 – 20 20 – 30 30 – 40 40 – 50 

 c.f. 5 15 35 43 46 

[pQ/ : 7.84 / 0.339] 

4. tn lbOPsf ljj/0faf6 dWos leGgtf -dlWosfaf6_ / To;sf] u'0ffª\s lgsfNg'xf];\ M 

-s_  >]0fL : X 0 – 10 10 – 20 20 – 30 30 – 40 40 – 50 50 – 60 

            f  8 10 12 20 12 6 

[pQ/ : 12.12 / 0.38] 

-v_  k|fKtfª\s (X) 0 – 10 10 – 20 20 – 30 30 – 40 40 – 50 50 – 60 

  ljBfyL{ ;ª\Vof (f) 6 8 11 18 5 2 

[pQ/ : 10.8 / 0.36] 

-u_ X 20 – 25 25 – 30 30 – 35 35 – 40 40 – 45 

 f 2 10 25 16 7 

[pQ/ : 3.923 / 0.1167] 
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-3_ X 0 – 10 10 – 20 20 – 30 30 – 40 40 – 50 

 f 5 8 15 16 6 

[pQ/ : 9.56 / 0.34] 

-ª_ X 40 – 44 44 – 48 48 – 52 52 – 56 56 – 60 

 f 10 8 7 3 2 

[pQ/ : 3.3 / 0.071] 

 

 

8.3 :t/Lo leGgtf (Standard Deviation) 

 

 

tYofª\szf:qdf ;ª\slnt tYofª\sx¿sf] ljZn]if0fdf ljrng ljlw Jofks dfqfdf k|of]u x'G5 . 

To;df klg ljrng dfkgsf ljleGg ljlwx¿ dWo] :t/Lo leGgtfaf6 ljrng dfkg k|rlnt Pjd\ 

;j{>]i7 ljlw dflgG5 . ljrng dfkgsf cGo ljlwx¿df ePsf bf]ifx¿af6 d'St x'g] ePsf]n] of] 

ljlw a9L k|rlnt ePsf] xf] .  

s'g} >]0fLsf ljleGg kbx¿sf] ;dfgfGt/ dWosaf6 lnOPsf ljrngx¿sf] ju{sf] ;dfgfGt/ 

dWossf] ju{ d"nnfO{ :t/Lo ljrng jf dfgs ljrng (Standard Deviation) elgG5 . cyf{t\ s'g} 

klg lbOPsf] >]0fLsf] cÍul0ftLo dWosaf6 ljleGg kb dfgsf ljrngsf ju{x¿sf] cf};tsf] ju{ 

d"n g} pSt >]0fLsf] :t/Lo ljrng xf] . :t/Lo ljrng dWosaf6 u0fgf ul/G5 . o;n] lbOPsf] 

>]0fLsf kbdfg jf kbd"Nox¿ cf};taf6 slt 5l/P/ /x]sf 5g\ eGg] s'/fsf] u0fgf ub{5 . o;nfO{ 

;fª\s]lts ¿kdf Greek efiffsf] l;Udf () (Sigma) cIf/n] hgfOG5 . o;nfO{ ;ª\If]kdf S.D. klg 

n]lvG5 . 

:t/Lo leGgtfsf] cawf/0ff sfN; lkk;{g, (1823) n] NofPsf x'g\ . ljr/0fzLntfsf] leGgtfn] 

tYofª\ssf] ljt/0fsf] Ps¿ktf (Consistency) sf] dfqf lgwf{/0f ub{5 . :t/Lo leGgtf hlt ;fgf] 

x'G5 . Tolt g} Ps¿ktfsf] dfqf clws x'G5 . To;}n] :t/Lo leGgtfn] s'g} klg tYofª\ssf] 

ljt/0fdf dWosn] slt /fd|f];Fu tYofª\ssf] k|ltlglwTj ug{ ;S5 eGg] atfpF5 . 

j}olSts / vl08t >]0fLsf] :t/Lo leGgtfsf] u0fgf sIff ( df cWoog cWofkg ul/;lsPsf] x'Fbf 

oxfF cljlR5Gg >]0fLsf :t/Lo leGgtfsf] dfq u0fgf ul/g] 5 . 
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8.3.1 lg/Gt/ jf cljlR5Gg >]0fLsf] :t/Lo leGgtf (Continuous Series of Standard Deviation) 

 

cljlR5Gg >]0fLdf :t/Lo leGgtfsf] dfkgsf tLgcf]6f k|rlnt ljlwx¿ 5g\M 

-s_ jf:tljs dWos ljlw (Actual Mean Method) 

-v_ cg'dflgt dWos ljlw (Assumed Mean Method) 

-u_ kb ljrng ljlw (Step Deviation Method) 

-s_ jf:tljs dWos ljlw (Actual Mean Method) 

:t/Lo leGgtf dfkgsf] o; ljlwnfO{ k|ToIf ljlw (Direct Method) klg elgG5 . 

cª\sul0ftLo dWossf] dfg k"0ff{ª\s (Whole Number) ePsf] cj:yfdf of] ljlwaf6 

:t/Lo ljrng dfkg jf u0fgf ug{ ;xh / ;lhnf] x'G5 . of] ljlwaf6 :t/Lo ljrng (S.D.) 

u0fgf ug{ lgDg lnlvt r/0fx¿ ckgfOG5 M 

i. ;j{k|yd cª\sul0ftLo dWos kQf nufpg] . 

ii. cª\sul0ftLo dWos lgsfNg x̄ = 
fm

N
 ;"q k|of]u ug]{, 

 hxfF, f = N = s'n kbx¿sf] ;ª\Vof 

   fm = cfj[lQ÷af/Daf/tf / dWodfgsf] u'0fg kmnsf] of]u÷hf]8 

   m = >]0fLsf] dWodfg 

   x̄ = cª\s ul0ftLo dWossf] ;ª\s]t, PS; af/ 

iii. k|To]s dWodfg (m) / dWos (x̄) larsf] km/s÷cGt/ lgsfNg] cyf{t |m – x̄| sf] dfg 

 lgsfNg], 

iv. ;a} ljrng (d) nfO{ ju{ (d2) u/]/ ltgLx¿sf] of]u d2 = x2 lgsfNg], 

v. af/Daf/tf (f) / d2 u'0fg ug]{ cyf{t fd2 lgsfNg], 

vi. fd2 sf] of]u÷hf]8 fd2 lgsfNg], 

vii. :t/Lo leGgtf lgsfNg, S.D. = 
fd2

N
 ;"q k|of]u ug]{ 

 cyjf  (Sigma) = 
f(m – x̄)2

N
 = 

fd2

N
  

o;nfO{ :t/Lo leGgtf dfkg jf u0fgf ug]{ k|ToIf ljlw (Direct Method) elgG5 . 
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8.3.2 :t/Lo leGgtfsf] u'0ffª\s (Coefficient Standard Deviation) 

 

:t/Lo leGgtf (S.D.) ljr/0fzLntfsf] lg/k]If dfg xf] eg] :t/Lo leGgtfdf cfwfl/t t'ngfTds 

dfkg :t/Lo leGgtfsf] u'0ffª\s xf] . b'O{ jf b'O{ eGbf a9L tYofª\sx¿sf] ljljwtf jf Ps¿ktf 

t'ngf ug{ :t/Lo leGgtfsf] u'0ffª\s k|of]u ul/G5 . :t/Lo leGgtfsf] u'0ffª\s kQf nufpg tn 

lbOPsf] ;"q k|of]u ul/G5 . 

 :t/Lo leGgtfsf] u'0ffÍ = 
:t/Lo leGgtf

dWos
  cyjf S.D. sf] u'0ffÍ = 



x̄
 x'G5 . 

:t/Lo leGgtfsf] u'0ffª\ssf] dfg hlt ;fgf] x'G5 . Tolt g} a9L tYofª\sdf Ps¿ktf jf l:y/tf jf 

sd ljlwtf ePsf] dflgG5 . To;sf] ljkl/t :t/Lo leGgtfsf] u'0ffª\s 7'nf] ePdf tYofª\sdf 

Ps¿ktf gePsf] jf a9L ljljwtf o'St ePsf] hgfpF5 . To;}n] ljleGg tYofª\sx¿sf] t'ngfTds 

cWoog tyf ljZn]if0f ubf{ :t/Lo leGgtfsf] u'0ffª\s ;fgf] ePsf] /fd|f] dflgG5 . 

pbfx/0fx¿ 

5. tn lbOPsf] tYofª\saf6 jf:tljs dWosaf6 :t/Lo leGgtf / To;sf] u'0ffª\s 

 lgsfNg'xf];\ . 

 juf{Gt/ (X) 0 – 4 4 – 8 8 – 12 12 – 16 16 – 20 20 – 24 

 af/Daf/tf (f) 7 7 10 15 7 6 

oxfF, jf:tljs dWosaf6 :t/Lo leGgtf / To;sf] u'0ffª\s lgsfNbf, ;j{k|yd lbOPsf] 

tYofª\saf6 jf:tljs dWos lgsfNg] 

X dWo dfg (m) af/Daf/tf (f) fm 

0 – 4 2 7 14 

4 – 8 6 7 42 

8 – 12 10 10 100 

12 – 16 14 15 210 

16 – 20 18 7 126 

20 – 24 22 6 132 

  f = N = 52 fm = 624 
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  dWos (x̄) = 
fm

N
     

    = 
624

52
    = 12 

X dWo dfg (m) d = m – x̄ d2 f fd2 

0 – 4 2 2 – 12 = –10 100 7 700 

4 – 8 6 –6 036 7 252 

8 – 12 10 –2 004 10 040 

12 – 16 14 2 004 15 060 

16 – 20 18 6 036 7 252 

20 – 24 22 10 100 6 600 

    52 fd2 = 1904 

 :t/Lo leGgtf (S.D.)  = 
fd2

N
  

     = 
1904

52
     

     = 6.05 

 :t/Lo leGgtfsf] u'0ffª\s = 


x̄
  

     = 
6.05

12
      

     = 0.504 

  ljr/0fzLntfsf] u'0ffª\s = 




 



x̄
 × 100  % 

      = 



 

6.04

12
 × 100  %    

      = 50.40% 
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v= cg'dflgt dWos ljlw (Assumed Mean Method) 

o; ljlwaf6 :t/Lo leGgtf lgsfNg] ljlwnfO{ 5f]6s/L ljlw (Short - Cut Method) klg 

elgG5 . cyjf o;nfO{ slNkt jf sfNklgs dWos klg elgG5 . jf:tljs dWosaf6 

:t/Lo leGgtf u0fgf ug{ sl7g / a9L ;do nfUg] x'G5 . To;}n] u0fgf k|ls|of ;/n agfpg 

sfNklgs dWos ljlwaf6 g} :t/Lo leGgtf dfkg ug]{ k|rng a9\bf] 5 . dWossf] glhs kg]{ 

s'g} Pp6f cª\snfO{ dWos dfg]/ :t/Lo leGgtf lgsfNbf ;lhnf] x'G5 . o; ljlwaf6 :t/Lo 

leGgtf lgsfNg lgDglnlvt r/0fx¿ ckgfOg5 . 

i. ;j{k|yd sfNklgs jf cg'dflgt dWos kQf nufpg] h;nfO{ A n] ;ª\s]t ul/G5 . 

ii. k|To]s >]0fLsf juf{Gt/sf] dWodfg (m) lgsfNg], 

iii. k|To]s dWodfg (m) af6 cg'dflgt dWos (A) 36fO cyf{t d = (m – A) sf] dfg 

lgsfNg], 

iv. dfg d sf] ju{ (d2) kQf nufpg], 

v. k|To]s >]0fLdf af/Daf/tf f / d sf] u'0fg kmn lgsfNg], 

vi. k|To]s >]0fLdf af/Daf/tf f / d2 sf] u'0fg kmn lgsfNg], 

vii. :t/Lo leGgtf (S.D.) = 
fd2

N
 – 




 

fd

N
 

2

  ;"q k|of]u ug]{, 

 cyjf  = 
fd2

N
 – 




 

fd

N
 

2

  

 hxfF f = N = af/Daf/tfsf] of]ukmn 

 

6. cg'dflgt dWos ljlwåf/f :t/Lo leGgtf / o;sf] u'0ffª\s lgsfNg'xf];\ . 

 k|fKtfª\s (X) 10 – 20 20 – 30 30 – 40 40 – 50 50 – 60 60 – 70 

 ljBfyL{ ;ª\Vof (f) 2 4 8 10 12 4 

oxfF, cg'dflgt jf slNkt dWos ljlwåf/f :t/Lo leGgtf / o;sf] u'0ffª\s lgsfNg 

lgDgfg';f/sf] tflnsf agfpg'kb{5 . 

 cg'dflgt dWos (A) = 45 dfGbf  

X f m d = m – A fd d2 fd2 

10 – 20 2 15 –30 –60 900 1800 
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20 – 30 4 25 –20 –80 400 1600 

30 – 40 8 35 –10 –80 100 800 

40 – 50 10 45 0 0 0 0 

50 – 60 12 55 10 120 100 1200 

60 – 70 4 65 20 80 400 1600 

 40   –20  7000 

 tflnsfaf6 

  f = N = 40,   fd = –20,   fd2 = 7000,   A = 45 

  dWos (x̄) = A + 
fd

N
  

    = 45 – 
20

40
    = 44.5 

 :t/Lo leGgtf () = 
fd2

N
 – 




 

fd

N
 

2

  

    = 
7000

40
 – 



 

–20

40
 

2

    

     = 175 – 0.25     

    = 13.2193 

 :t/Lo leGgtfsf] u'0ffª\s (C.S.D.)  = 


x̄
  

      = 
13.2193

44.5
      

      = 0.2971 

 

u= kb ljrng ljlw (Step Deviation Method) 

 kb ljrng ljlwåf/f :t/Lo leGgtf ljrng dfkgdf lgDgfg';f/sf] r/0fx¿ ckgfOG5 M 

i. pknAw tYofª\ssf] k|s[lt (Nature) cg';f/ cg'dfg u/L sfNklgs jf cg'dflgt 

 dWos (Assumed Mean) A kQf nufpg], 
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ii. k|To]s >]0fLaf6 dWodfg (m) lgsfNg], 

iii. k|To]s dWodfg (m) af6 cg'dflgt dWos (A) 36fP/ d = (m – A) ljrng jf km/s 

 lgsfNg], 

iv. ljrng (d) nfO{ juf{Gt/sf] cfsf/sf] cfwf/df cfsf/ (Scale) h n] efu u/L kb 

 ljrng (d') lgsfNg], 

v. kb ljrng (d') nfO{ ;DalGwt af/Daf/tf f n] u'0fg u/L fd' sf] u'0fg kmn lgsfNg], 

vi. k|To]s kb ljrng (d') nfO{ ju{ (Square) u/]/ To;sf] ;DalGwt cfj[lQ÷af/Daf/tf (f) 

 n] u'0fg u/L fd' sf] u'0fg kmn lgsfNg], 

vii. cGtdf :t/Lo leGgtf u0fgf ug{ lgDg lnlvt ;"q k|of]u ug]{  

  S.D. () = 
fd'2

N
 – 




 

fd'

N
 

2

  

  hxfF d' = 
m – A

h
 /  

    h = juf{Gt/sf] cfsf/ (Size of Class Interval) 

 

:t/Lo leGgtfsf u'0f / cju'0fx¿ (Merits and Demerits of Standard Deviation) 

:t/Lo leGgtfsf u'0fx¿ (Merits of Standard Deviation): 

 o;sf] kl/efiff :ki6 / ;a} cjnf]sgx¿df cfwfl/t x'G5g\ . 

 cjnf]sg jf kbx¿sf] ljrng (Fluctuation) af6 sd k|efljt x'G5 . 

 lj:tf/, rt'yf{+zLo leGgtf, dWos leGgtfx¿df kfOg] cju'0fx¿af6 d'St x'G5 . 

 of] ljrng dfkg÷u0fgf ug]{ ;jf]{Qd ljlw xf] . 

 o;nfO{ k|foM ;a} If]qsf cWoog cg';Gwfgdf k|of]u ug{ ;lsG5 . 

 t'ngfTds cWoognfO{ ;xhLs/0f ug{ ;Dej agfpF5 . 

 

:t/Lo leGgtfsf cju'0fx¿ (Demerits of Standard Deviation): 

 ljrng dfkgsf] of] ljlw t'ngfTds ?kdf sl7g 5 . 
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7. sf7df8fF} pkTosfsf] s'g} Pp6f j8fsf] cfly{s ;j]{If0fdf k|fKt jflif{s cfo -xhf/df_ 

 lbOPsf] 5 M 

 cfDbfgL (X) -xhf/ 

?lkofFdf_ 
20 – 40 40 – 60 60 – 80 80 – 100 100 – 120 

 dflg;x¿sf] ;ª\Vof (f) 13 12 8 9 8 

 oxfF,  

 cg'dflgt dWos (A) = 70 / h = 20 -juf{Gt/sf] cfsf/_ dfGbf 

X dWodfg (m) f d' = 
m – A

h
  fd' d'2 fd'2 

20 – 40 30 13 –2 –26 4 52 

40 – 60 50 12 –1 –12 1 12 

60 – 80 70 8 0 0 0 0 

80 – 100 90 9 1 9 1 9 

100 – 120 110 8 2 18 4 32 

  50  fd' = –11  fd'2 = 105 

 dflysf] tflnsfaf6 

  f = N = 50,   fd' = –11,   fd'2 = 105 

  dWos (x̄) = A + 
fd'

N
 × h 

    = 70 + 
(–11)

50
 × 20   = 70 – 4.4   = 65.6 

 ctM cf};t jflif{s cfo (x̄) = ?=(65.6 × 1000)   = ?=65600 

 :t/Lo leGgtf () = 
fd'2

N
 – 




 

fd'

N
 

2

 × h 

    = 
105

50
 – 



 

–11

50
 

2

 × 20    

    = 2.1 – 0.22 × 20    

    = 1.88 × 20    = 27.442 
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 :t/Lo leGgtfsf] u'0ffª\s (C.S.D.)  = 


x̄
  

      = 
27.442

65.6
     = 0.4183 

  C.V. = 




 



x̄
 × 100  % 

    = (0.418 × 100)%     

    = 41.83% 

 

8.3.3 ljr/0fzLntfsf] u'0ffª\s (Coefficient of Variation) 

 

:t/Lo ljrng  ljr/0fzLntfsf] lg/k]If dfg xf] . :t/Lo ljrng;Fu ;DalGwt ljr/0fzLntfsf] 

;fk]lIft dfgnfO{ g} ljr/0fzLntfsf] u'0ffª\s (Coefficient of Variation) elgG5 . tYofª\ssf b'O{ 

jf b'O{eGbf a9L >]0fLx¿sf] ljr/0f (Variation) nfO{ t'ngf ug{ ljr/0fsf] u'0ffª\ssf] k|of]u ul/G5 .  

 :t/Lo ljrngsf] u'0ffª\s (Coefficient of Standard Deviation) n] w]/} ;fgf] dfg lbg] 

ePsfn] of] dfg Tolt dxTjk"0f{ (Significant) dflgGb}g . To;}n] o;nfO{ k|efjsf/L / dxTjk"0f{ 

agfpg ljr/0fsf] u'0ffª\s (Coefficient of Variation) sf] k|of]u ul/G5 . o;nfO{ lgDglnlvt 

;"qaf6 dfkg ul/G5 . 

  ljr/0fsf] u'0ffª\s (Coefficient of Variation) = 




 



x̄
 × 100  % 

ctM :t/Lo leGgtfsf] u'0ffª\snfO{ 100 n] u'0fg ubf{ ljr/0fzLntfsf] u'0ffª\s (Coefficient of 

Variation) cfpF5 . o;nfO{ 5f]6s/Ldf C.V. klg n]lvG5 .  

    C.V. = 


x̄
 × 100%     

o;/L ljr/0fsf] u'0ffª\snfO{ k|ltztdf k|:t't ubf{ dfg 7"nf] b]lvG5 / t'ngf ug{ ;lhnf] x'G5 . b'O{ 

jf b'O{eGbf a9L >]0fLx¿larsf] ljr/0f (Variability) jf Ps¿ktf (Consistency) jf l:y/tf 

(Stability) dfkg ug{ o;sf] k|of]u ul/G5 . o;nfO{ Coefficient of Variation klg elgG5 . C.V. sf] 

dfg hlt 7'nf] jf a9L x'G5 . >]0fLdf plt g} l:y/tf / Ps?ktfsf] sdL x'G5 . C.V. sf] dfg hlt sd 

jf ;fgf] x'G5 . >]0fLdf Tolt g} a9L l:y/tf / Ps?ktf x'G5 . 
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8. Pp6f ljBfnodf sfo{/t lzIfsx¿sf] dfl;s tna -?= xhf/df_ tn lbOPsf] 5 . ;f] 

 tYofª\ssf cfwf/df dWos, :t/Lo leGgtf / ljr/0fzLntfsf] u'0ffª\s kQf nufpg'xf];\ . 

dfl;s tna  

-?=000_ (X) 
28 – 32 32 – 36 36 – 40 40 – 44 44 – 48 48 – 52 

 lzIfsx¿sf] ;ª\Vof (f) 29 21 15 9 5 1 

 oxfF,  

 tYofª\ssf] k|s[lt x]bf{ cg'dflgt dWos (A) = 34 / h = 4 dfGbf pko'St b]lvG5 . 

X 
lzIfs 

;ª\Vof 
dWodfg (m) d' = 

m – A

h
  fd' d'2 fd'2 

28 – 32 29 30 –1 –29 1 29 

32 – 36 21 34 0 0 0 0 

36 – 40 15 38 1 15 1 15 

40 – 44 9 42 2 18 4 36 

44 – 48 5 46 3 15 9 45 

48 – 52 1 50 4 4 16 16 

 80   23  141 

dflysf] tflnsfaf6 

 f = N = 80,   A = 34,    h = 4,    fd' = 23  /   fd'2 = 141 

i. dWos (x̄) = A + 
fd'

N
 × h 

  = 34 + 
23

80
 × 4   = 35.15 

  cf};t dfl;s tna (x̄) = ?=35150 
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ii. :t/Lo leGgtf () = 
fd'2

N
 – 




 

fd'

N
 

2

 × h 

    = 
141

80
 – 



 

23

80
 

2

 × 4 

    = 1.7625 – 0.0827 × 4    

    = 1.6798 × 4     

    = 1.2961 × 4    = 5.1844 

iii. ljr/0fzLntsf] u'0ffª\s C.V. = 


x̄
 × 100% 

     = 
5.1844

35.15
 × 100%     

     = 14.75% 

cEof; 8.3 

 

 

1. -s_ :t/Lo leGgtfsf] kl/ro lbg'xf];\ . 

 -v_ :t/Lo leGgtfsf] u'0ffª\ssf] kl/efiff n]Vg'xf];\ . 

 -u_ ljr/0fzLntfsf] u'0ffª\ssf] kl/efiff n]Vg'xf];\ . 

 -3_ :t/Lo leGgtf dfkgsf r/0fx¿ n]Vg'xf];\ . 

 -ª_ :t/Lo leGgtfsf u'0fx¿ n]Vg'xf];\ . 

2. tn lbOPsf tYofª\ssf] cfwf/df :t/Lo leGgtfsf] u'0ffª\s / ljr/0fzLntfsf] u'0ffª\s 

 kQf nufpg'xf];\ M 

 -s_ dWos (x̄) = 43.16 / :t/Lo leGgtf () = 15.44 

[pQ/ : 0.3577 / 35.77%] 

 -v_ dWos (x̄) = 67.3 / :t/Lo leGgtf () = 2.93 

[pQ/ : 0.0.43536 / 4.3536%] 

 -u_ dWos (x̄) = 28.6 / :t/Lo leGgtf () = 12.3 

[pQ/ : 0..43 / 43.0%] 
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 -3_ dWos (x̄) = 40.59 / :t/Lo leGgtf () = 14.3 

[pQ/ : 0.3523 / 35.23%] 

 -ª_ dWos (x̄) = 65.2 / :t/Lo leGgtf () = 32.28 

[pQ/ : 0.4923 / 49.23%] 

3. tn lbOPsf tYofª\ssf] cfwf/df dWos, :t/Lo leGgtf, :t/Lo leGgtfsf] u'0ffª\s / 

 ljr/0fzLntfsf] u'0ffª\s kQf nufpg'xf];\ M 

 -s_ f = 20, fd = 7, A = 11 / fd2 = 217 

[pQ/ : x̄ = 11.35, S.D. = 3.2, C.S.D. = 0.2819 / C.V. = 28.19%] 

 -v_ f = 28, fd = 20, A = 35 / fd2 = 3600 

[pQ/ : x̄ = 34.29, S.D. = 11.316, C.S.D. = 0.3301 / C.V. = 33.01%] 

 -u_ f = 25, fd = –45, A = 35 / fd2 = 1225 

[pQ/ : x̄ = 33.2, S.D. = 6.765, C.S.D. = 0.2838 / C.V. = 20.38%] 

 -3_ f = 29, fd' = –4, A = 25, h = 10 / fd'2 = 28 

[pQ/ : x̄ = 23.6207, S.D. = 9.7288, C.S.D. = 0.4119 / C.V. = 33.041.191%] 

 -ª_ f = 68, fd' = –30, A = 45, h = 10 / fd'2 = 152 

[pQ/ : x̄ = 40.59, S.D. = 14.3, C.S.D. = 0.3523 / C.V. = 35.23%] 

4. tn lbOPsf] tYofª\ssf] cfwf/df :t/Lo leGgtf / :t/Lo leGgtfsf] u'0ffª\s kQf 

 nufpg'xf];\ M 

-s_  k|fKtfª\s (X) 20 – 30 30 – 40 40 – 50 50 – 60 60 – 70 70 – 80 

  ljBfyL{ ;ª\Vof (f) 3 5 12 8 5 2 

[pQ/ : 12.89 / 0.2642] 

-v_  cfDbfgL (X) 0 – 20 20 – 40 40 – 60 60 – 80 80 – 100 100 – 120 

  sfdbf/ ;ª\Vof (f) 6 7 8 9 12 8 

[pQ/ : 32.38 / 0.4966] 
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-u_  k|fKtfÍ (X) 0 – 10 10 – 20 20 – 30 30 – 40 40 – 50 50 – 60 60 – 70 70 – 80 

  ljBfyL{ ;ª\Vof (f) 10 12 24 32 29 11 3 1 

[pQ/ : 16.06 / 0.4449] 

-3_ X 0 – 10 10 – 20 20 – 30 30 – 40 40 – 50 50 – 60 

 f 15 20 30 45 12 8 

[pQ/ : 11.5 / 0.0.4063] 

-ª_  cfDbfgL (X) 0 – 4 4 – 8 8 – 12 12 – 16 16 – 20 20 – 24 

  sfdbf/ ;ª\Vof (f) 7 7 10 15 7 6 

 [pQ/ : 6.05 / 0.5042] 

5. sIff 10 sf 40 hgf ljBfyL{x¿n] ul0ft ljifosf] 100 k"0ff{Ísf] k/LIffdf k|fKt u/]sf] 

k|fKtfÍsf] ljj/0f tn lbOPsf] 5 . 

X : 10 – 20 20 – 30 30 – 40 40 – 50 50 – 60 

f : 4 10 12 8 6 

 dflysf] tYofª\saf6 -s_ jf:tljs dWos ljlw 

     -v_ cg'dflgt dWos ljlw / 

     -u_ kb ljrng ljlwåf/f 

 :t/Lo leGgtfsf] u0fgf kQf nufpg'xf];\ . ;fy} :t/Lo leGgtf / ljr/0fzLntfsf] u'0ffª\s 

 klg lgsfNg'xf];\ . 

[pQ/ : S.D. = 12.0312, .S.D.sf] u'0ffª\s = 0.3389 / C.V. = 33.89%] 

 

 

 

 


