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12M«

tF¥ò

fhy msî : 2.30 kÂ msî	 fÂjÉaš 	 bkh¤j kâ¥bg©: 90

gâî v©fhyh©L¥ bghJ¤ nj®î 
br¥l«g® - 2019

m¿îiufŸ :1.	� mid¤J Édh¡fS« rÇahf 

m¢R¥ gâth» cŸsjh v‹gij¢ 

rÇgh®¤J¡ bfhŸsî«. 

m¢R¥gâÉš FiwÆU¥ã‹, 

miw¡ f©fhÂ¥ghsÇl« 

cldoahf¤ bjÇÉ¡fî«.

	 2.	� Úy« (mšyJ) fU¥ò 

ikÆid k£Lnk vGJtj‰F« 

mo¡nfhoLtj‰F« ga‹gL¤j 

nt©L«. gl§fŸ tiutj‰F 

bg‹áš ga‹gL¤jî«.

gFâ - I 
F¿¥ò: i)	� mid¤J Édh¡fS¡F« ÉilaË¡fî«.

� [20 × 1 = 20]
	 ii)	� bfhL¡f¥g£LŸs kh‰W ÉilfËš 

Äfî« V‰òila Éilia¤ nj®ªbjL¤J 

F¿p£Ll‹ ÉilÆidí« nr®¤J 

vGjî«. 

1.	  
1 2 3 4
2 4 6 8
1 2 3 4- - - -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

 -‹ mÂ¤ju«

	 (a)	 2	 (b)	 1	 (c)	 3	 (d)	 4

2.	 0 ≤ θ ≤ π k‰W« x + (sin θ)y – (cos θ)z = 0,  
(cos θ)x – y + z = 0, (sin θ) x + y – z = 0 k‰W« 

bjhF¥ghdJ btË¥gila‰w Ô®î 

bg‰¿U¥ã‹ θ -‹ kâ¥ò

(a)	
5
6
p

	 (b)	
p
4

	 (c)	
2
3
p

	 (d)	
3
4
p

 

3.	  |z1| = 1, |z2| = 2, |z3| = 3 k‰W« |9 z1z2 + 4z1 z3 +  
z2 z3 | = 12 vÅš, |z1 + z2 + z3| -‹ kâ¥ò

	 (a)	 2	 (b)	 1	 (c)	 4	 (d)	 3

4.	 i, – 2 + i, 2 k‰W« 3 M»at‰¿š vªj 

fy¥bg© MâÆÈUªJ mâf bjhiyÉš 

cŸsJ? 
	 (a)	 3			   (b)	 –2 + i	
	 (c)	 i			   (d)	 2

5.	 x3 + px2 + qx + r -¡F α, β k‰W« γ v‹git 

ó¢áakh¡»fŸ vÅš  1
aå  -‹ kâ¥ò

	 (a)	
q
r

	 (b)	
-p
r

	 (c)	 -q
r

	 (d)	 -q
p

6.	 sec–1
 x -‹ å¢rf«

	 (a)	 [–π, π]\ p
2{ } 	 (b)	 [0, π] \ p

2{ }
	 (c)	 (0, π)\ p

2{ } 		 (d)	 (–π, π)\ p
2{ }

7.	 FÉa§fŸ F1(3,0) k‰W« F2(–3,0) bfh©l 

T«ò tisî 16x2 + 25y2 = 400 -‹ ÛJŸs 

òŸË P(x, y) vÅš PF1 + PF2-‹ kâ¥ò

	 (a)	 6 	 (b)	 8	 (c)	 12	 (d)	 10
8.	 MâÆÈUªJ 2x + 3y + λz = 1, λ > 0  

v‹w js¤â‰F tiua¥gL« br§F¤â‹ 

Ús« 1
5

 vÅš, λ -‹ kâ¥ò

	 (a)	 0			   (b)	 1
	 (c)	 2 3 			   (c)	 3 2
9.	 x + y + z = 2, 2x + y – z = 3, 3x + 2y + kz = 4 

v‹w rk‹ghLfË‹ bjhF¥ghdJ xnu 

xU Ô®it¥ bg‰¿U¡F« vÅš

	 (a)	 k ¹ 0			   (b)	 –1 < k < 1
	 (c)	 – 2 < k < 2 	 (d)	 k = 0
10.	 A v‹gJ br§F¤J mÂ vÅš |A| =
	 (a)	 1 	 (b)	 –1 	 (c)	 ± 1	 (d)	 0

11.	 z v‹gJ fy¥bg© k‰W« Re (z) = Im(z)
vÅš,

	 (a)	 Re(z2) = 0		  (b)	 Im(z2) = 0
 	 (c)	 Re(z2) = Im (z2)	 (d)	 Re(z2) = –Im(z2)

12.	 z v‹gJ fy¥bg© vÅš, z, iz, –z, –iz vD« 

òŸËfŸ

	 (a)	 xU rJu¤ij mik¡F«

	 (b)	 xU rÇtf¤ij mik¡F«

	 (c)	 xU nfhliktd

	 (d)	� ika« (0,0), Mu« 2 cila |z| = 2
v‹w t£l¤âš mikí«
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13.	 sinα k‰W« cosα v‹gd 25x2 + 5x – 12 = 0-‹  
_y§fŸ vÅš sin 2α -‹ kâ¥ò

(a)	
12
25

	 (b)	 -12
25

	 (c)	 -24
25

	 (d)	 4
5

14.	 a k‰W« b  v‹gd x‰iw¥gil KG¡fŸ 

vÅš  2ax2 + (2a + b) x + b = 0 (a ≠ 0) -‹ 

_y§fŸ

	 (a)	 É»jKW v©fŸ

	 (b)	 É»jKwh v©fŸ

	 (c)	 bkŒa‰wit

	 (d)	 É»jKW k‰W« rk«

15.	 4 cos–1 x + sin–1 x = π vÅš x -‹ kâ¥ò

	 (a)	 3
2

	 (b)	 1
2

	 (c)	 3
2

	 (d)	
2
3

16.	 cos–1 (2x – 1) v‹w rh®ã‹ rh®gfkhdJ

	 (a)	 [0,1]			   (b)	 [–1, 1]
	 (c)	 (–1, 1)			  (d)	 (0, π)

17.	 16x2 – 9y2 = 144 v‹w mâgutis¤â‹ 

ïa¡Ftiu 5x + 9 = 0 vÅš mij rh®ªj 

FÉa«

	 (a)	 -æ
è
ç

ö
ø
÷

5
3

0,  		  (b)	 (5,0)

	 (c)	 (–5, 0)			  (d)	
5
3

0,æ
è
ç

ö
ø
÷

18.	 ax2 + by2 + (a + b – 4)xy – ax – by – 20 = 0 
v‹gJ t£l¤â‹ rk‹ghL vÅš mj‹ 

ika«

(a)	
1
2

1
2

,æ
è
ç

ö
ø
÷ 		  (b)	 - -æ

è
ç

ö
ø
÷

1
2

1
2

,

(c)	 (1, 1)			   (d)	 (–1, –1)

19.	 a b g
® ® ® ® ® ® ® ® ®

= ´ = ´ = ´a b b c c a, , vÅš 

a b b g g a
® ® ® ® ® ®

´ ´ ´
é
ë

ù
û, ,  = 

	 (a)	 a b c
® ® ®é

ë
ù
û

4

		 (b)	 a b c
® ® ®é

ë
ù
û

2

	 (c)	 2 a b c
® ® ®é

ë
ù
û

2

	 (d)	 4 a b c
® ® ®é

ë
ù
û

20.	
x y z-

=
+

-
=

+1
2

1
3

10
8

 v‹w nfh£o‰F  A (1, 0, 0) 

v‹w òŸËÆÈUªJ tiua¥gL« 

br§F¤J¡ nfh£o‹ mo¥òŸË

(a)	 (3, –4, –2)		 (b)	 (5, –8, –4)

(c)	 (–3, 4, 2)		  (d)	 (2, –3, 4)

gFâ - II
	 vitnaD« VG Édh¡fS¡F ÉilaË¡fî«.

	 Édh v© 30 -¡F f£lhakhf ÉilaË¡fî«. 

� 7 × 2 = 14

21.	 adj A = 
-é

ë

ê
ê
ê

ù

û

ú
ú
ú

1 2 2
1 1 2
2 2 1

vÅš A–1-I¡ fh©f.

22.	 RU¡Ff : sin cosp p
6 6

18

+æ
è
ç

ö
ø
÷i .

23.	
2
3

-I xU _ykhfî« KG¡fis 

bfG¡fshfî« bfh©l xU gšYW¥ò¡ 

nfhit¢ rk‹gh£il¡ fh©f.

24.	 kâ¥ò fh©f : tan–1 tan 3
5
pæ

è
ç

ö
ø
÷ .

25.	 y = mx + c v‹w ne®nfhL x2 + y2 = a2 

v‹w t£l¤â‰F bjhLnfhlhf ïU¡f 

f£L¥ghL fh©f.

26.	 2 3i j k
® ® ®

- + , 3 2i j k
® ® ®

+ + , i m j k
® ® ®

+ + 4 v‹w 

bt¡l®fŸ xUjs bt¡l®fŸ vÅš m-‹ 

kâ¥ò¡ fh©f.
27.	 2 3 2 3

10 10
+( ) - -( )i i v‹gJ KGtJ« 

f‰gid vd ÃWîf.
28.	 x9 – 5x8 – 14x7 = 0 vD« gšYW¥ò¡ nfhit 

rk‹gh£o‹ Äifba© k‰W« Fiwba© 

_y§fË‹ v©Â¡ifia Ô®khÅ¡f.

29.	 kâ¥ò fh©f : cot sin sin- -+æ
è
ç

ö
ø
÷

1 13
5

4
5

30.	 x + 2ay + az = 0, x + 3by + bz = 0, x + 4 cy + cz = 0 
v‹w neÇa¢ rk‹gh£L¤ bjhF¥ghdJ 

btË¥gila‰w Ô®î cilaJ vÅš  
a, b, c v‹gd H.PÆš cŸsd vd ÃWîf.

gFâ - III
	 vitnaD« VG Édh¡fS¡F ÉilaË¡fî«.

	 Édh v© 40 -¡F f£lhakhf ÉilaË¡fî«.

� 7 × 3 = 21

31.	 A = 
0 5
1 6-

é

ë
ê

ù

û
ú ó¢áak‰w¡ nfhit mÂ¡F 

fh° - n#h®l‹ Kiw _y« ne®khW 

fh©f. 
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gFâ -  IV
mid¤J Édh¡fS¡F« ÉilaË¡fî«

� 7 × 5 = 35

41. 	 (a)	� fh°Ìa‹ Ú¡fš Kiwia¥ ga‹gL¤â 

ã ‹ t U «  n t â a š  v â ® É i d ¢ 

rk‹gh£il rkÃiy¥gL¤Jf:
			  C5H8 + O2→ CO2 + H2O

(mšyJ)

	 (b)	 Ô®¡f : 6x4 – 35x3 + 62x2 – 35x + 6 = 0
42.	 (a)	� k  -‹ v«kâ¥òfS¡F ã‹tU« 

rk‹gh£L¤ bjhF¥ò kx – 2y + z = 1, 
x – 2ky + z = –2γ. x – 2y + kz = 1 

	 (i)	 ahbjhU Ô®î« bg‰¿uhJ

	 (ii)	 xnu xU Ô®it¥ bg‰¿U¡F«

	 (iii)	� v©Â¡ifa‰w Ô®îfis¥ 

bg‰¿U¡F« v‹gjid MuhŒf.

(mšyJ)

	 (b)	� z1, z2 k‰W«  z3 M»ait  |z  |  = 2 
v‹w t£l¤â‹ Ûjikªj rkg¡f 

K¡nfhz¤â‹ c¢á¥òŸËfŸ v‹f. 

nkY« z1 = 1 + 3 vÅš, z2 k‰W«  
z3-I¡ fh©f.

43. 	 (a)	  z = x + iy k‰W« arg z

z

-
+

æ
è
ç

ö
ø
÷ =1
2 4

p
vÅš 

x2 + y2 + 3x – 3y + 2 = 0 vd Ã%ã¡f.

(mšyJ)

	 (b)	� x6 – 13x5 + 62x4 – 126x3 + 65x2 + 127x 
– 140 = 0 vD«◘ rk‹gh£o‹ _y§fŸ 

2 + i k‰W« 3 – 2  vÅš mid¤J 

_y§fisí« fh©f.

44.	 (a)	� i)	� kâ¥ò fh©f :  tan–1 (–1) + cos –1 
1
2

æ
è
ç

ö
ø
÷ + sin–1 -æ

è
ç

ö
ø
÷
1
2

		  ii)	� cot–1 
1
7

æ
è
ç

ö
ø
÷ = θ vÅš cos θ kâ¥ò 

fh©f.

(mšyJ)

	 (b)	� 4x2 + y2 + 24x – 2y + 21 = 0, v‹w 

ÚŸt£l¤â‹ ika«, KidfŸ k‰W« 

FÉa§fŸ fh©f. nkY« br›tfy 

Ús« 2 vd ÃWîf.

32.	 xU ngh£o¤ nj®Éš x›bthU rÇahd 

Éil¡F« xU kâ¥bg© tH§f¥gL»wJ. 

x›bthU jtwhd Éil¡F«  1
4

kâ¥bg© Fiw¡f¥gL»wJ. xU 

khzt® 100 nfŸÉfS¡F¥ gâyË¤J  
80 kâ¥bg©fŸ bgW»wh® vÅš, mt® 

v¤jid nfŸÉfS¡F¢ rÇahf gâš 

mË¤âU¥gh®? (»uhkÇ‹ Éâia¥ 

ga‹gL¤â ï¡fz¡if¤ Ô®¡fî«)
33.	 K¡nfhz rkÅÈia vGâ ÃWîf.

34.	 ax3 + bx2 + cx + d = 0 vD« rk‹gh£o‹  
_y§fŸ bgU¡F¤bjhl® KiwÆš 
ïU¥gj‰fhd Ãgªijia¡ fh©f. ï§F 
a, b, c, d ≠ 0 vd¡ bfhŸf.

35.	 sin–1 (2 – 3x2)-‹ rh®gf« fh©f.

36.	 Kid (–1, –2), m¢R y-m¢R¡F ïiz 

k‰W« (3, 6) tÊ¢bršY« gutisa¤â‹ 

rk‹ghL fh©f.

37.	 y2 = 4ax v‹w gutisa¤â‰F ‘t1’ v‹w 

òŸËÆš tiua¥gL« br§nfhL 

gutisa¤ij Û©L«  ‘t2’ , v‹w òŸËÆš 

rªâ¡FbkÅš t2 = – t
t1
1

2
+æ

è
ç

ö

ø
÷  vd ÃWîf.

38.	 a b c
Ù Ù Ù
, , v‹w _‹W myF bt¡l®fËš  

b
Ù

, c
Ù

 v‹gd ïiz mšyhj bt¡l®fŸ 

k‰W«  a b c b
Ù Ù Ù Ù

´ ´ =( ) 1
2

 vÅš a
Ù

 k‰W« c
Ù

 

v‹w bt¡l®fS¡F ïil¥g£l nfhz« 

fh©f.

39.	 r i j k t i j k
® Ù Ù Ù Ù Ù Ù

= + + + + +( ) ( )2 6 3 2 3 4 ,

	 r i k s i j k
® Ù Ù Ù Ù Ù

= - + + +( ) ( )2 3 2 3  v‹w xU n#ho 

ne®¡nfhLfŸ ïiz¡nfhLfshFkh 

vd¡ fh©f. nkY«, m¡nfhLfS¡F 

ïil¥g£l Û¢áW öu« fh©f.

40.	 tan cos tan cosp p
4

1
2 4

1
2

21 1+ æ
è
ç

ö
ø
÷

æ

è
ç

ö

ø
÷ + + æ

è
ç

ö
ø
÷

æ

è
ç

ö

ø
÷ =- -a

b

a

b

b

aa

	tan cos tan cosp p
4

1
2 4

1
2

21 1+ æ
è
ç

ö
ø
÷

æ

è
ç

ö

ø
÷ + + æ

è
ç

ö
ø
÷

æ

è
ç

ö

ø
÷ =- -a

b

a

b

b

aa
 vd ÃWîf.
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45. 	 (a)	� tan–1 (x – 1) + tan–1 (x) + tan–1 (x + 1) = 
tan–1 (3x) v‹w rk‹gh£o‹ Ô®îfË‹ 

v©Â¡ifia¡ fh©f.

(mšyJ)

	 (b) 	� xU mQ ciy FË%£L« nfhòu« 

F W ¡ F b t £ L  m â g u t i s a 

t o É š  c Ÿ s J .  n k Y «  m j ‹ 

r k ‹ g h L  
x y2

2

2

230 44
1- = .  ö © 

1 5 0  Û  c a u K i l a J .  n k Y « 

mâgutisa¤â‹ ika¤âÈUªJ 

ö Â ‹  n k š g F â ¡ f h d  ö u « 

ika¤âÈUªJ mo¥gFâ¡F cŸs 

öu¤âš ghâahf cŸsJ. öÂ‹ 

nk‰gFâ k‰W« mo¥gFâÆ‹ 

É£l§fis¡ fh©f.

	 	

46. 	 (a)	� (2, 2, 1), (1, –2, –3) v‹w òŸËfŸ tÊ¢ 

brštJ« (2, 1, –3) k‰W« (–1, 5, –8) v‹w 

òŸËfŸ tÊ¢ bršY« ne®¡nfh£o‰F 

ïizahfî« mikí« js¤â‹ 

JizayF bt¡l® rk‹ghL k‰W« 

fh®Oáa‹ rk‹ghLfis¡ fh©f. 
(mšyJ)

	 (b)	� xU K¡nfhz¤â‹ c¢áfËÈUªJ 

mt‰¿‰F vânuíŸs g¡f§fS¡F 

tiua¥gL« br§F¤J¡ nfhLfS¡F 

xU òŸËÆš rªâ¡F« vd ÃWîf.

47.	 (a)	  �cos θ + cos ϕ = sin θ + sin ϕ = 0 vÅš
		  i)	� cos 2θ  + cos 2ϕ = 2 cos (π + θ + ϕ)
		  ii)	� sin 2θ  + sin 2ϕ = 2 sin (π + θ + ϕ) 

vd◘ ÃWîf.

(mšyJ)

	 (b)	� x
a

y

b

2

2

2

2 1+ =  vD« ÚŸt£l¤â‰F 

t i u a ¥ g L «  b j h L n f h l h d J 
M a  m ¢ R ¡ f S l ‹  V ‰ g L ¤ J « 
bt£L¤J©LfŸ Kiwna  h , k vÅš

a

h

b

k

2

2

2

2 1+ = ·vd ÃWîf.

ÉilfŸ

gFâ - I
1.	 (b)	 1

2.	 (b)	
p
4

3.	 (a)	 2

4.	 (a)	 3

5.	 (c)	 -q
r

6.	 (b)	 [0, π] \ p
2{ }

7.	 (d)	 10 

8.	 (c)	 2 3

9.	 (a)	 k ¹ 0

10.	 (c)	 ± 1
11.	 (a)	 Re (z2) = 0

12.	 (a)	 xU rÇtf¤ij mik¡F«

13.	 (c)	 -24
25

14.	 (a)	 É»jKW v©fŸ

15.	 (c)	 3
2

16.	 (a)	 [0, 1]
17.	 (c)	 (–5, 0)

18.	 (a)	
1
2

1
2

,æ
è
ç

ö
ø
÷

19.	 (a)	 a b c
® ® ®é

ë
ù
û

4

20.	 (a)	 (3, –4, –2)

gFâ   - II

21.	 Ô®î : 

		  |adj A| 	 =	
1
9

1 2 2
1 1 2
2 2 1

-é

ë

ê
ê
ê

ù

û

ú
ú
ú

= 9

		 vdnt A–1	 =	 ± 
1
adj A

adj (A)

www.surabooks.com

orders@surabooks.com PH: 9600175757 /8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Net                                                                                     www.Trb Tnpsc.Com

Kindly Send Me Your Key Answers to Our email  id - padasalai.net@gmail.com

www.P
ad

as
al

ai
.N

et

www.P
ad

as
al

ai
.N

et

https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/


5 RuhÉ‹ ➠12 M« tF¥ò - fÂjÉaš ➠ fhyh©L bghJ¤ nj®î - br¥l«g® 2019

			  =	 ± 
1
9

1 2 2
1 1 2
2 2 1

-é

ë

ê
ê
ê

ù

û

ú
ú
ú

			  =	 ± 1
3

1 2 2
1 1 2
2 2 1

-é

ë

ê
ê
ê

ù

û

ú
ú
ú

22.	 Ô®î :

	 sin cosp p
6 6

18

+æ
è
ç

ö
ø
÷i 	 =	 i icos sinp p

6 6

18

-æ
è
ç

ö
ø
÷

é
ëê

ù
ûú

		  =	– (cos3π – i sin 3π) = 1

23.	 Ô®î :

	�  2
3

 v‹gJ xU _y« v‹gjhš, 

x – 2
3

 v‹gJ xU fhuÂahF«. 

btË¥òwKŸs t®¡f_y¤ij Ú¡f  

x + 2
3

 v‹gij k‰bwhU fhuÂahf vL¤J¡ 

bfh©L ïit ïu©ilí« bgU¡f,

	�  x x+
æ

è
çç

ö

ø
÷÷ -
æ

è
çç

ö

ø
÷÷

2
3

2
3

	 =	 x2  – 2
3

 vd¥ 

bgW»nwh«.

	� ïU¥ãD« eh« ï‹D« ïy¡if milaÉšiy. 

vdnt x2  – 2
3

v‹gij k‰bwhU fhuÂahf¡ 

bfh©L ïu©ilí« bgU¡»dhš

		  x x2 22
3

2
3

-
æ

è
ç

ö

ø
÷ +
æ

è
ç

ö

ø
÷ 	 =	 x4 – 

2
3

	� vd¡ »il¡»wJ. vdnt, njitahd¥ 

g©òfSila gšYW¥ò¡ nfhit¢ rk‹ghL, 
3x2 – 2 = 0 MF«. 

24.	� Ô®î : 

		  tan–1 tan 3
5
pæ

è
ç

ö
ø
÷ 	 =	 tan–1 tan -æ

è
ç

ö
ø
÷

æ
è
ç

ö
ø
÷

2
5
p

			   =	 -
Î -æ

è
ç

ö
ø
÷

2
5 2 2
p p p,

25.	 Ô®î :

	 y = mx + c v‹w ne®¡nfhL x2 + y2 = a2 v‹w 

t£l¤ij¤ bjhL»‹wJ v‹f. ïªj t£l¤â‹ 

ika« k‰W« Mu« Kiwna (0,0) k‰W« a 
MF«.

	 (i)	� xU ne®¡nfhL bjhLnfhlhf ïU¡f¡ 

f£L¥ghL (Condition for a line to be 
tangent)

			�  (0,0) v‹w òŸËÆÈUªJ y – mx – c = 0 
v‹w ne®¡nfh£o‰fhd br§F¤J öu« 

			  	
0 0

1 2

- -

+

m c

m

,
	 =	

| |c

m1 2+
. 

			  ïJ Mu¤â‰F¢ rk«

			�  vdnt  	
| |c

m1 2+
= a  mšyJ

				    c2 	 =	 a2 (1 + m2) 

			�  ïjdhš y = mx + c v‹w ne®nfhL  
x2 + y2 = a2 v‹w t£l¤â‰F¤ bjhLnfhlhf 

mika f£L¥ghL  c2 = a2 (1 + m2).

26.	� Ô®î : 
bfhL¡f¥g£l bt¡l®fŸ xU js bt¡l®fŸ 

v‹gjhš, 
2 1 3
3 2 1
1 4

-

m
 = 0 ⇒ m = –3

27.	 Ô®î : 

	 z	 =	 2 3 2 3
10 10

+( ) + -( )i i  v‹f.

ïâÈUªJ

	 z 	 =	 2 3 2 3
10 10

+( ) + -( )i i

		  =	 2 3 2 3
10 10

+( ) + -( )i i

� ( ) z z z z1 2 1 2+ = +

		  =	 2 3 2 3
10 10

+( ) + -( )i i

		� 
 z zn

n( ) = ( )( )
		  =	 2 3 2 3

10 10
-( ) + +( )i i  = z

	 z 	 =	z 

⇒ z xU bkŒba© MF«.
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28.Ô®î : 

		 	 p(x)	 = 	x9 –5x8 – 14x7 = 0 v‹f

	 p(x) ¡F xnu xU F¿ kh‰w« ÃfœªJŸsJ.

	 nkY« p(–x) 	=	 (–x)9 – 5 (–x)8 – 14(–x)7 = 0
	 Þ    	 p(–x) 	 =	 – x9 –5x8 + 14x7 = 0
	 p(–x) ¡F xnu xU F¿ kh‰w« ÃfHªJŸsJ.

	 \ p(–x) -¡F mâfg£r« xU Äif k‰W« xU 

Fiw _y« cŸsJ.

29.	� Ô®î : cot sin sin− −+





1 13
5

4
5

	 sin–1
3
5





  = x ⇒ sin x = 

3
5 �

x
4

53

	 ∴ tan x = opp
adj  = 3

4

	 sin–1 4
5





  = y ⇒ sin y = 4

5
 v‹f� y

3

54

	 ∴ tan y = 
opp
adj

 = 4
3

	 ∴ cot sin sin− −+





1 13
5

4
5

 = cot (x + y)

	

= 
1

tan( )x y+  = 
1

1
tan tan

tan tan
x y
x y

+
−

 = 
1−

+
tan tan

tan tan
x y

x y

	 = 
1 3

4
4
3

3
4

4
3

− ×

+
 = 1 1

3
4

4
3

−

+
 = 

0
3
4

4
3

+
 = 0

	 ∴ cot sin sin− −+





1 13
5

4
5

 = 0

30.	� Ô®î : 

	 		
1 2
1 3
1 4

a a
b b
c c

	 =	 0

			  –bc + 2ac – ab 	 =	 0 

	 ⇒	
2
b

	 =	
1 1
c a

+

	 ∴ a, b, c v‹gJ H.P-š cŸsd.

PART  - III
31.	 Ô®î : 
		 ÉÇîgL¤j¥g£l mÂÆ‹ ÛJ fh° - n#h®lh‹ 

KiwÆid¥ ga‹gL¤j

			  [A|I2]	 =	
0 5
1 6-

é

ë
ê

ù

û
ú

1 0
0 1

	

R R 0
1 0

1 1®¾ ®¾¾¾
-é

ë
ê

ù

û
ú

1 6
0 5

0

	

R R2 1® -¾ ®¾¾¾¾¾
- -é

ë
ê

ù

û
ú

( )1 1 6
0 5

0 1
1 0

	

R ×2®
¾ ®¾¾¾¾¾

-
-

æ
è
ç

ö
ø
÷

é

ë

ê
ê
ê

ù

û

ú
ú
ú

1
5 1 6

0 1

0 1
1
5

2

2R

	

R R + 6R 1 0
0 1

1 1 2®¾ ®¾¾¾¾¾¾

æ
è
ç

ö
ø
÷ -

æ
è
ç

ö
ø
÷

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

6
5

1

1
5

0

	 vdnt A–1 =  
R R + 6R1 1 2®¾ ®¾¾¾¾¾¾

æ
è
ç

ö
ø
÷ -

æ
è
ç

ö
ø
÷

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

=
-é

6
5

1

1
5

0

1
5

6 5
1 0ëë

ê
ù

û
ú

32.	 Ô®î : x nfŸÉfS¡F rÇahf gâš 

mË¤âU¥gh® k‰W« y nfŸÉfS¡F 

jtwhd gâš mË¤âU¥gh® v‹f.

		 bfhL¡f¥g£l juÉ‹go, x + y =100 k‰W«	

		  1.x – 
1
4

 y 	 =	 80� ... (1)

	 4 Mš bgU¡f »il¥gJ,
		  4x – y 	 = 	320� ... (2)

	 (1) k‰W« (2) ÈUªJ

			  D 	 =	
1 1
4 1-

 = – 1 – 4 = – 5

			  D1 	 =	
100 1
320 1-

= –100 – 320 = – 420

			  D2 	 = 	
1 100
4 320

 = 320 – 400 = – 80

			  \ x 	 =	
D
D

1 = 
-

-
420

5
 = + 84
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			  k‰W« y 	 = 	
D
D

2  = 
-
-
80
5

 = 16

	 ∴84 nfŸÉfS¡F¢ rÇahd gâš 

mË¤âU¥gh®.

33.	 Ô®î : 

			  |z1 + z2|	 =	 (z1 + z2) ( )z z1 2+
� ( |z|2 = z z )
	 Þ		  =	 (z1 + z2) ( )z z1 2+

� ( z z1 2+  = z z1 2+ )  

				   =	 z z z z z z z z1 1 1 2 1 2 1 2+ +( ) +

				   =	 z z z z z z z z1 1 1 2 1 2 1 2+ +( ) +

�
 z z=( )

				   =	 |z2|
2 + 2 Re ( ) | |z z z1 2 2

2+
� ( 2 Re (z) ≤ |z2|)
				   =	 |z2|

2 + 2 |z1| |z2| +|z2|
2  

� ( |z1 z2| = |z1| |z2| k‰W« |z| = |z|)
	 ⇒	|z1+ z2|

2 ≤  (|z2| +|z2|)
2 

	 ⇒	|z1+ z2|
 ≤  |z2| +|z2|

34.	 Ô®î :  _y§fŸ bgU¡F¤ bjhl®KiwÆš 

cŸsd v‹f. vdnt, mt‰iw. a
l

, α, α λ 

vd¡ fUJf.

	 Éa£lhÉ‹ N¤âu§fis¥ ga‹gL¤j ek¡F¡ 

»il¥gJ

		  Σα	 =	 a
l

l
1 1+ +æ

è
ç

ö
ø
÷ = -

b
a

� ... (1)

		  Σαb	 =	 a
l

l2 1 1+ +æ
è
ç

ö
ø
÷ =
c
a

� ... (2)

		  Σαbϒ	 =	 α3 = -
d
a

� ... (3)

	 rk‹ghL (2)-I rk‹ghL (1)-Mš tF¡f,

		  α	 =	 -
c
b

	 (4) -I (3)-ïš ãuâÆl -æ
è
ç

ö
ø
÷
c
b

3

= -
d
a

	 ⇒	 ac3	 =	 db3

35.	� Ô®î : sin−1(x) -‹ rh®gf« [–1,1] MF«.
	� vdnt 1 ≤ 2 –3x2 ≤ 1 Mifahš –3 ≤ –3x2 ≤ –1.

	  –3 ≤ –3x2 , vD« nghJ  x2 ≤ 1 � ... (1)

	 –3x2 ≤ –1, , vD« nghJ x2 ≤ 1
3

� ... (2)

	� rk‹ghLfŸ (1) k‰W« (2), M»at‰¿ÈUªJ  
1
3

x2 ≤ 1 vd¡ »il¡»wJ. vdnt, 1
3

 |x| ≤ 1, 

	� a ≤ |x| ≤ b v‹gâÈUªJ x ∈[–b, –a]∪[a, b] 

»il¡F«·v‹gjhš,

	  vdnt, xÎ - -é
ëê

ù
ûú

1 1
3

,  ∪ 
1
3

1,é
ëê

ù
ûú

36.	 Ô®î :  m¢R y- m¢R¡F ïiz v‹gjhš 

njitahd gutisa¤â‹ rk‹ghL 

			  (x + 1)2	 =	 4a (y + 2).
	 ïJ (3,6) tÊ¢brštjhš

			  (3+ 1)2	 =	 4a + (6 + 2)

	 ⇒ 	 a	 =	
1
2

	

y

x

A(–1,–2)

y′

x′

O

	 vdnt gutisa¤â‹ rk‹ghL (x + 1)2 = 2 (y + 2) 

ïij¢ RU¡f

			  x2 + 2x – 2y – 3	 =	 0 vd¡»il¡F«.
37.	 Ô®î : y2 = 4ax  v‹w gutisa¤â‰F ‘t1’ -š 

br§nfh£o‹ rk‹ghL y + xt1 = at1
3 + 2at1� ...(1)

	 gutisa«  y2 = 4ax I (1) ‘t2’š rªâ¡»wJ.

	 ‘t2’-š gutisa¤â‹ ÛJŸs òŸË, x = at2
2, 

 y = 2at2 (2) MdJ (1)‹ ÛJ mil»wJ.

	 ∴ (2) I (1) -š ãuâÆl »il¥gJ,

			  2at2 + (at2
2) t1	 =	at1

3 + 2at1

	 ⇒ 	 2at2 + at1t2
2 	=	at1

3 + 2at1

	 ⇒  	 2at2 – 2at1	 =	at1
3 – at1t2

2

	 ⇒   	 2a(t2 – t1)	 =	–at1 [t2
2 – t1

2]

	 ⇒	    2a(t2 – t1) 	= –at1(t2 + t1)(t2 – t1)

	 ⇒               	  2	 =	–t1(t2 + t1)
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	 ⇒         	  
-2

1t
	 =	t2 + t1 ⇒ t2 = 

−2

1t
 – t1

	 ⇒              	   t2 	=	 –(t1 + 2

1t
)

	 vdnt Ã%ã¡f¥g£lJ.

38.	� Ô®î :  bfhL¡f¥g£l  a b c� � �× ×( )  = 
1
2

b�

	  ( ) ( )a c b a b c� � � � � �⋅ − ⋅  = 1
2

b�
	

 l mb c� �-  = 
1
2

b� [ λ = ⋅a c� �  k‰W« m = ×a b� � ]
	

 λ µ−





−1
2
b c� �  = 0.

	
b�  k‰W« c�  xU nfh£likî bt¡l®fËšiy 

Mjyhš 

	  	λ − 1
2  = 0 k‰W« μ = 0 	  

	    λ = 
1
2

	  a c� �⋅ = 1
2

	  | | | | cosa c� � θ = 1
2  [ âirÆÈ bgU¡fÈ‹ 

� tiuaiw¥ go]

	  (1) (1)cos θ = 
1
2 � [ | | | |a c

� �
= = 1]

	            cos θ = 
1
2

           θ = 60° = 
p
3

	 vdnt a
�

 k‰W« c
�

 ¡F ïil¥g£l nfhz« p
3

.

39.	� Ô®î : bfhL¡f¥g£l ïU rk‹ghLfisí«

	� r
®

 = a s b
® ®

+  k‰W« c s d
® ®

+  cl‹ x¥ã£L, eh« 

bgWtJ

		  a
®

	 =	 2 6 3i j k
Ù Ù Ù
+ + , 

		  b
®

	 =	 2 3 4i j k
Ù Ù Ù
+ +

		  c
®

	 =	 2 3j k
Ù Ù
-

		  d
®

	 =	 i j k
Ù Ù Ù
+ -2 3  MF«.

	� b
®

-I d
®

-‹ âirÆÈ¥ bgU¡fyhf vGj 

KoahJ v‹gij bjËthf¡ fh©»nwh«.

	� Mfnt, ï›ÉU bt¡l®fŸ ïizahd 

bt¡l®fŸ mšy. Mjyhš, ïU nfhLfS« 

ïizahd nfhLfŸ mšy. 

	 ïU nfhLfS¡F ïil¥g£l Û¢áW öu«

		  δ	 =	
( ) ( )

| |

c a b d

b d

® ® ® ®

® ®

- × -

´

		  ï¥bghGJ, b d
® ®

´ 	 =	
i j k
Ù Ù Ù

2 3 4
1 2 3

 = i j k
Ù Ù Ù
- +2

nkY«, ( ) ( )c a b d
® ® ® ®

- × - = ( ).( )- - - - +
Ù Ù Ù Ù Ù Ù

2 4 6 2i j k i j k = 0
	� vdnt, ïU nfhLfS¡F ïil¥g£l Û¢áW öu« 

ó¢áa« MF«. Mfnt, bfhL¡f¥g£l nfhLfŸ 

x‹iwbah‹W bt£L« nfhLfshF«.

40.	 Ô®î :

			   1
2

cos–1 
a
b

	 =	 θ v‹f.

	 ⇒ 	
a
b

	 =	 cos 2θ 

	 ⇒ 	 sec 2θ	 =	 b
a

		  LHS	 =	 tan tan- -+æ
è
ç

ö
ø
÷ + -æ

è
ç

ö
ø
÷

1 1

4 4
p

q
p

q

		  =	
1
1

1
1

+
-

+
-
+

tan
tan

tan
tan

q
q

q
q

		  =	 2 2
2

22

2 2

2

sec
cos sin

cos

cos
q

q q
q

q-æ

è
ç

ö

ø
÷

= =
b
a

		  =	
2 2

2
22

2 2

2

sec
cos sin

cos

cos
q

q q
q

q-æ

è
ç

ö

ø
÷

= =
b
a

gFâ  - IV

41.	 (a)	Ô®î : 
			�  eh« x1, x2, x3 k‰W« x4 v‹w Äif KG¡fis 
			  x1 C5 H8 + x2O2	 =	 x3CO2+ x2H2O
	� (1) -‹ ïlJòw¤âYŸs fh®g‹ mQ¡fË‹ 

v©Â¡if  (1)-‹ tyJòw¤âYŸs fh®g‹ 

mQ¡fË‹ v©Â¡if¡F¢ rkkhf ïU¡f 

nt©L«. vdnt,

		  5x1	 =	 x3

	 ⇒ 	 5x1 – x3	 =	 0 
	� v‹w neÇa¢ rk¥go¤jhd rk‹gh£il 

bgW»nwh«. ïnjnghš iA£u#‹ k‰W« 

M¡Ì#‹ mQ¡fŸ v©Â¡iffis x¥ãl¡ 

»il¥gJ,
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		  8x1	 =	 2x4 
	 Þ 	 4x1– x4	 =	 0,
		  2x1	 =	 2x3+ x4  
	 Þ	 2x2– 2x3 – x3	 =	 0.
	� rk‹ghLfŸ (2), (3), k‰W« (4) v‹gd 

4 kh¿ÈfËš xU neÇa¢ rk‹go¤jhd 

bjhF¥ig V‰gL¤J»‹wd.

	 ÉÇî¥gL¤j¥g£l mÂahdJ,  

	 [A|B] = 
5 0 1 0 0
4 0 0 1 0
0 2 2 1 0

-
-

- -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

	 fh°Ìa‹ Ú¡fš Kiwia ga‹gL¤j,

	 [A|B] R1 R«¾ ®¾¾¾
-

-
- -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

2

4 0 0 1 0
5 0 1 0 0
0 2 2 1 0

	

R2 R«¾ ®¾¾¾
-

- -
-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

3

4 0 0 1 0
0 2 2 1 0
5 0 1 0 0

	

R R R3 4 3 5 1

4 0 0 1 0
0 2 2 1 0
0 0 4 5 0

® -
¾ ®¾¾¾¾¾

-
- -
-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

	� vdnt, ρ(A) = ρ ([A|B]) = 3 < 4 = kâ¥ãl 

nt©oa kh¿fË‹ v©Â¡if.

	� bjhF¥ghdJ xU§fikî cilaJ k‰W« 

v©z‰w Ô®îfis¥ bg‰¿U¡F«.

	� VWgo tot¤âš ek¡F¡ »il¡F« rkhd 

rk‹ghLfŸ 4x1 – x4 = 0, 2x2 – 2x3 – x4 = 0, 
–4x + 5x4 = 0.

	� vdnt xU kh¿ia ó¢áak‰w bkŒ v© 

bgW« j‹Å¢ir kh¿ahf vL¤J¡ bfhŸs 

nt©L«.

	� x4 = t, t 0 v‹f. ã‹ndh¡» ãuâÆlš 

KiwÆš x3 = 
5
4
t

, x2 = 
7
4
t

, x1 = 
t
4

 vd¥ 

bgW»nwh«.

	� x1, x2, x3 k‰W«  x4 v‹gd Äif KG¡fŸ. 

vdnt  t = 4 vd¤ nj®î brŒ»nwh«. vdnt,  
x1 = 1, x2 = 7, x3 = 5 k‰W« x4 = 4·vd¡ 

»il¡»wJ. 

	� vdnt rkdh¡f¥g£l¢ rk‹ghL 

	 C5 H8 + 7O2→ 5CO2+ 4H2O MF«.

(mšyJ)

(b)	 Ô®î :

			 ïJ ïu£il¥gil Kjš tif jiyÑœ 

rk‹ghlhF«. 
	 vdnt ã‹tUkhW vGjyh«. 300

–35

–20 –15

−20

6

−15

6

10

3

−5

2

6 (x2 + 1
x

) – 35 (x + 1
x

) + 62 = 0 
� ...(1)

	 ãuâÆL x + 1
x

 = y

	 Þ	 x2 + 1
2x

+ 2	 =	 y2

	 Þ	 x2 + 1
2x

	 =	 y2 – 2 

	 \ (1) MdJ

	 Þ	6(y2 – 2) – 35y + 62 	=	 0� 9

–10

–9 –1

−1

3

−9

3

−1

3
–3

	 Þ	6y2 – 12 – 35y + 62 	= 	0
	 Þ	 6y2 – 35y + 50 	=	 0
	 Þ	 (3y – 10) (2y – 5) 	= 	0

	 Þ 	 y	 =	 10
3

5
2

,

	 Ãiy (i) y = 
10

3
vÅš, x + 

1
x

 = 
10
3

 

	  y = 
10

3
, x + 

1
x

 = 
10
3

	 Þ 	
x

x

2 1+
	 =	

10
3

	 Þ 	 3x2 + 3	 =	 10x
	 Þ	 3x2 – 10x + 3	 =	 0 
	 Þ	 (x – 3)(3x – 1)	 =	 0

	 Þ 	 x	 =	 3, 
1
3

	 Ãiy (ii) 

				  y	 =	
5
2

vÅš,

				   x + 
1
x

 	=	  
5
2
Þ 

x
x

2 1+
 =

5
2

 

	  Þ 	 2x2 + 2 	 =	 5x Þ	 2x2 – 5x + 2 = 0
� 4

–5

–4 –1
−4

2

−1

2
−1

2–2

	 Þ	(x – 2) (2x – 1)	=	 0

		 Þ	  x	 =	 2, 
1
2

	 	vdnt _y§fŸ 2, 
1
2

, 3, 
1
3
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42.	(a)	� Ô®î : 
	 kx – 2y + z = 1, x – 2ky + z = –2, x – 2y + k = 1

	 rk‹gh£L bjhF¥ã‹☺ mÂ tot«  AX = B 
ï§F 

	 A = 
k

k
k

-
-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

2 1
1 2 1
1 2

, X = 
x
y
z

é

ë

ê
ê
ê

ù

û

ú
ú
ú

, B = 
1
2

1
-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

	 [A|B] v‹w ÉÇîgL¤j¥g£l mÂÆš 

bjhl¡fÃiy Ãiu braÈfŸ ga‹gL¤j¡ 

»il¥gJ,

	 [A/B] = 

	
k

k
k

k
k

k

-
-

-
-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

«¾ ®¾¾¾¾
-

-
-

-
é

ë

ê
2 1

1 2 1
1 2

1
2
1

1 2
1 2 1

2 1

1
2

1

1 3R R
êê
ê

ù

û

ú
ú
ú

	

R R R
R R R

2 2 1

3 3 1
1 2
1 2 2

0 2 2 1

1
3

12

® -
® -¾ ®¾¾¾¾¾

-
- +

- + -

-
-

é

ë

ê
ê
ê

ù

û

k
k

k k

k k k

úú
ú
ú

	 R R R3 3 2

1 2 1
0 2 2 1 3

0 0 1 1 22

® +¾ ®¾¾¾¾¾
-

- + - -

- + - - -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

k
k k

k k k

	 ®
-

- + - -

- - + - -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

1 2 1
0 2 2 1 3

0 0 2 22

k
k k

k k k

	 ®
-

- + - -
+ - - -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

1 2 1
0 2 2 1 3
0 0 2 1 2

k
k k

k k k( )( )
� ...(1)

	 Ãiy (i) k = 1·vÅš

	 [A|B] ® 
1 2 1 1
0 0 0 3
0 0 0 3

1 2 1 1
0 0 0 3
0 0 0 0

3 3 2

-
-
-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

® -¾ ®¾¾¾¾¾
-

-
é

ë

ê
ê

R R R

êê

ù

û

ú
ú
ú

	 ï§F r(A) = 1 k‰W« r[A|B] = 2
	 Mifahš, r(A) ¹ r[A|B] Þ bjhF¥ò‰F Ô®î 

ïšiy.
	 Ãiy (ii) k ≠ 1, k ≠ −2·vÅš

	 [A|B] →  
ó¢áak‰w ó¢áak‰w

1 2

0 2 2 1

0 0

1

3

-
- + - -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

k
k k

	 Þ ρ(A) = 3 k‰W« ρ[A|B] = 3

	 Mifahš, ρ(A) = ρ[A|B] = 3 = kâ¥ãl 

nt©oa kh¿fË‹ v©Â¡if

	 Mifahš, bjhF¥ò¡F xnu xU Ô®î c©L. 
	 Ãiy (iii) k = –2·vÅš

	 r[A|B] ®
- -

-
é

ë

ê
ê
ê

ù

û

ú
ú
ú

1 2 2 1
1 6 3 3
0 0 0 0

	 ï§F r(A) = 2 k‰W« r[A|B] = 2
	 \ r(A) = r[A|B] = 2 < 3, kâ¥ãl nt©oa 

kh¿fË‹ v©Â¡if. Mifahš bjhF¥ò 

xU§fikîl‹ v©Â¡ifa‰w Ô®îfis 

bfh©oU¡F«.

(mšyJ)

(b)	 Ô®î :

	� |z| = 2 v‹gJ(0,0)-it ikakhfî«. Mu« 2 

bfh©l t£l¤ij¡ F¿¡F«. A, B, k‰W« C 
M»ait K¡nfhz¤â‹ Kid¥òŸËfŸ 

v‹f. z1, z2, k‰W« z3 M»ait |z| = 2 v‹w 

t£l¤â‹ Ûjikªj rkg¡f K¡nfhz¤â‹ 

c¢á¥òŸËfŸ. vdnt, AB, BC, k‰W« CA v‹w 

g¡f§fŸ Mâia bghU¤J (K¡nfhz¤â‹ 

r‰W t£l ika«)  2
3
p

nuoa‹fŸ (120º) 
nfhz ïilbtË É£L mikí«. (zeiθ ¸ v‹gJ 

z-I Mâia¥ bghU¤J ¸ θ nfhz«  fofhu 

vâ®âirÆš R‰WtJ MF«.

	

Re

Im

O

 
1
1 3z i= +

A

2

3

π

π2
3

2
2z = −

B

C

2

3
= −1 3z i

	� �Mfnt, z1-I Kiwna   2
3
p  k‰W« 4

3
p  

nfhz§fŸ R‰Wtjhš z2 k‰W« z3 M»at‰iw 

bgwyh«.

	  OA 	 =	 z1 = 1 i 3 v‹f.

	 OB 	 =	 z e i ei
i i2

3
2
31 3

p p
= +( )  
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		  =	 1 3
2
3

2
3+( ) +æ

è
ç

ö
ø
÷i icos sinp p

		  =	 1 3
1
2

3
2

+( ) +
æ

è
ç

ö

ø
÷i i = 2;

	 OC
®

	 =	 z e z e ei
i

i
i i4

3
2
3

2
32

p p p

= = -

		  =	 - +æ
è
ç

ö
ø
÷2 2

3
2
3

cos sinp pi

		  =	 - - +
æ

è
ç

ö

ø
÷ = -2 1

2
3

2
1 3i i

	 Mfnt, z2	 =	 –2, k‰W« z3 = 1 – i 3

43.	 	 (a)	� Ô®î : 
			�   bfhL¡f¥g£l  z  = x + iy k‰W« 

z i
z

-
+

æ
è
ç

ö
ø
÷2

 = 
p
4

	 Þ 		  arg (z – i) –arg(z + 2)	 =	 p
4

	 Þ 	 arg (x + iy – i) – arg(x + iy + 2)	 =	 p
4

	 Þ 	arg (x + i(y – 1)) – arg((x + 2) + iy)	 =	
p
4

	 Þ	 tan tan- --æ
è
ç

ö
ø
÷-

+
æ
è
ç

ö
ø
÷

1 11
2

y
x

y
x

	 =	 p
4

	 Þ tan
.

-

-
-

+

+
-

+

æ

è

ç
ç
ç

ö

ø

÷
÷
÷

1

1
2

1 1
2

y
x

y
x

y
x

y
x

			  = p
4 1

1 1 1
 tan tan tan- - -- =

-
+

æ

è
ç

ö

ø
÷

é

ë
ê

ù

û
úx y x y

xy

	 Þ 	

( )
( )

x y xy
x x

x x y y
x x

+ -( ) -

+

æ

è
çç

ö

ø
÷÷

+( ) + -( )
+( )

æ

è

ç
ç

ö

ø

÷
÷

2 1
2

2 1
2

= tan p
4 	 =	 1

	 Þ	
x y xy
x x y y

+( ) -( ) -
+( )+ -( )
2 1

2 1
	 =	 1

	 Þ	  – x + 2y – 2 = x2 + 2x + y2 – y
	 Þ 	 x2 + 2x + y2 – y + x – 2y + 2	 =	 0
	 Þ 	 x2 + y2 + 3x – 3y + 2	 =	 0
	 vdnt Ã%ã¡f¥g£lJ.

(mšyJ)

(b) 	 Ô®î : 
	� rk‹gh£o‹ bfG¡fŸ mid¤J« É»jKW 

v©fŸ v‹gjhY« 2 + i k‰W« 3 –  2  M»ait  

_y§fŸ v‹gjhY« bfhL¡f¥g£l 

gšYW¥ò¡nfhit¢ rk‹gh£o‰F 2 − i k‰W« 
3 + 2  M»aití« _y§fshf mikí«. 

vdnt, (x – (2 + i)), (x – (2 – i)),  (x – (3 + 
2 )) k‰W« (x – (3 + 2 )) M»aití« 

fhuÂfshF«. Mifahš ït‰¿‹ bgU¡fš

	 (x – (2 + i))(x – (2 – i)) (x – (3 + 2 )) (x – (3 + 2 ))
	� v‹gJ« bfhL¡f¥g£l gšyW¥ò¡ nfhit 

rk‹gh£o‰F xU fhuÂahF«. mjhtJ,

	� (x2 – 4x + 5) (x2 – 6x + 7) 
	� v‹gJ xU fhuÂ, bfhL¡f¥g£l gšYW¥ò¡ 

nfhit¢ rk‹gh£il ï¡fhuÂahš tF¡f, 

k‰bwhU fhuÂahf (x2 – 3x – 4) bgw¥gL»wJ. 

ïâÈUªJ 4 k‰W« −1 M»ait k‰w ïU  

_y§fshF«. vdnt,

	� 2 + i, 2 – i, 3 + 2 , 3 – 2 , – 1 k‰W« 4 
	� M»ait bfhL¡f¥g£l gšYW¥ò¡nfhit¢ 

rk‹gh£o‹ _y§fshF«.

44.	 (a)	�  (i) Ô®î :  
	 tan–1 (–1) = y v‹f. vdnt, 

	 tan y = –1 = –tan
p
4

 = tan -æ
è
ç

ö
ø
÷

p
4

	� ï§F –
p
4

  ∈ -æ
è
ç

ö
ø
÷

p p
2 2

,  v‹gJ F¿¥ãlj¡fJ. 

vdnt tan–1 (–1) = –
p
4

		  ïÅ, cos–1= 
1
2

æ
è
ç

ö
ø
÷ y vÅš cos y =

1
2  cos = 

p
3

		
p
3

  ∈ [0, p] v‹gjhš cos–1 1
2

æ
è
ç

ö
ø
÷  = 

p
3

.

	 nkY«, sin–1= -æ
è
ç

ö
ø
÷

1
2 y vÅš sin y =

1
2 sin -æ

è
ç

ö
ø
÷

p
6

		   – p
6

  ∈ -é
ëê

ù
ûú

p p
2 2

,  v‹gjhš sin–1 -æ
è
ç

ö
ø
÷

1
2

 = p
6

		  vdnt, tan–1 (–1) + cos–1 1
2

æ
è
ç

ö
ø
÷ + sin–1 -æ

è
ç

ö
ø
÷

1
2

		  = 
p
4

+ 
p
3

– p
6

= 
p

12
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	 (ii)  Ô®î : 
		  tiuaiw¥go cot –1 ∈(0, p)
		�  vdnt, cot–1 = θ v‹gâÈUªJ θ ∈(0, p) MF«.

		  Mdhš cot–1 1
7

æ
è
ç

ö
ø
÷ = θ v‹gJ θ = 

1
7

 MF«. vdnt  tan θ = 7 k‰W« θ xU FW§nfhz« MF«.

		�  tan θ = 
7
1

v‹gij ga‹gL¤â, br§nfhz K¡nfhz« x‹iw cUth¡Ff. ã‹d® cos θ =
1

5 2
 vd 

ek¡F »il¡»wJ.

(mšyJ)

	 (b)	Ô®î :

			�  cW¥òfis tÇir¥gL¤â vGj ÚŸt£l¤â‹ rk‹ghL

		

y

x

C(
, )

−3 1

y′

x′

S′

S

O

	 4x2 + 24x + y2 – 2y + 21	 =	 0

	 mjhtJ, 4(x2 + 6x + 9 – 9) +

	 (y2 – 2y + 1 – 1) + 21	 =	 0,

	 4(x + 3)2 – 36 + (y – 1)2–1 + 21	 =	 0,

	 4(x + 3)2 + (y – 1)2	 =	 16,

	
x y+( )

+
-( )3

4
1

16

2 2

	 =	 1

	� ika« (–3,1) a = 4, b = 2, k‰W« be£l¢R  y-m¢R¡F ïiz

	 c2 	 =	 16– 4 = 12
		  c	 =	 ±2 3
	� vdnt FÉa§fŸ  (–3, 2 3  + 1) k‰W« (–3, –2 3  + 1) .

	� KidfŸ (1, ± 4 + 1). mjhtJ (1,5) k‰W« (1, –3), k‰W« br›tf¤â‹ Ús«  = 
2 2b
a

= 2 myFfŸ 

45.	 (a) Ô®î : 
		  fUJf tan–1(x – 1) + tan–1(x + 1)

	 = tan
( )( )

− − + +
− − +









1 1 1
1 1 1

x x
x x

 = tan–1 2
1 12

x
x− −









( )  

	 = tan–1 2
1 12

x
x− +







 

	 = tan–1 2
2 2

x
x−







        \ tan–1 2
2 2

x
x−







 + tan–1(x) 
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	 = tan–1(3x)

	
Þ tan–1 2

2 2
x
x−





  

= tan–1(3x) – tan–1(x)

	 Þ tan–1 2
2 2

x
x−





  

= tan–1 3
1 3 2

x x
x

−
+







	
Þ 

2
2 2

x
x−  

= 
2

1 3 2
x
x+

	 FW¡F bgU¡fš _y« ek¡F »il¥gJ K¥go rk‹ghlhF«.

	 Mifahš bfhL¡f¥g£l rk‹gh£o‰F _‹W Ô®îfŸ ïU¡F«.

(mšyJ)

	 (b)	 Ô®î : mQ ciy FË%£L« öÂ‹ FW¡F bt£L mâgutisa toÉš cŸsJ.

	

y

150m

A(l,50)

D B

50

0

100

(h, 100

150

y

h

l l

l

	 bfhL¡f¥g£l OC = 
1
2

OD k‰W« CD = 150 Û

	 mjDila rk‹ghL OC = 50 Û  k‰W« OD = 100 Û

		

x y2

2

2

230 44
− 	 =	 1� ...(1)

	 öÂ‹ c¢áÆ‹ Mu« l v‹f.
	 ∴ A(l, 50) mâgutisa¤â‹ ÛJŸs òŸË

		  ∴ l2

2

2

230
50
44

− 	 =	 1 

	 ⇒	  
l2

230
 = 1

50
44

2

2+ 	 =	
44 50

44

2 2

2
+

	 ⇒ 	 l2 	 =	 30
44

2

2 (1936 + 2500)

	 ⇒	  l = 
30
44

4436  	 =	
30
44

66 60( . )  

		
	 =	

1998
44

 = 45.40 Û

	 öÂ‹ c¢áÆ‹ Mu« 45.40 Û.
	 öÂ‹ mo¥gFâÆ‹ Mu« h v‹f.

	 ∴ B(h, 100) mâgutisa¤â‹ ÛJŸs xU òŸË
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	 ∴ (1) ÈUªJ

	

h2

2

2

230
100
44

−  = 1⇒ h2

230
 =1 100

44

2

2+ = 44 100
44

2 2

2
+

		 ⇒	 h2 	 = 	 30
44

1936 10000
2

2 ( )+

		 ⇒	 h2 	 = 	
30
44

11936  = 
30
44

109 25( . )

	 	⇒	 h 	 =	
3277 5

44
.

 = 74.48 Û

	 öÂ‹ mo¥gFâÆ‹ Mu« 74.48 Û.
46.	 (a) Ô®î :

	 js« ïu©L òŸËfŸ tÊ¢ brš»wJ.

	 a
�

 = 2 2i j k� � �+ +  k‰W«b
�

 = i j k� � �− +2 3 .

	 (2, 1, –3) k‰W« (–1, 5, –8) tÊ¢ bršY« ne®¡nfhL

	    x x
x x

−
−

1

2 1
 = y y

y y
−
−

1

2 1
 = z z

z z
−
−

1

2 1
.

	
⇒ 

x −
− −

2
1 2

 = 
y −

−
1

5 1
 = 

z +
− +

3
8 3

	   
⇒ 

x −
−

2
3

 = 
y −1

4
 = 

z +
−

3
5

	 Mifahš njitahd js« bt¡l®  c
�

 = − + −3 4 5i j k� � �  ¡F ïiz.

	 ïU òŸËfŸ a b
� �
,  tÊ¢ bršY« k‰W« c

�
¡F ïizahd js¤â‹ bt¡l® rk‹gh£o‹ JizayF 

tot« r
�

 = a
�

 + s ( )b a
� � �

− + tc , s, t ∈ R.

	 r
�

 = 2 2 3 4 2i j k s i j k� � � � � �+ + + − − +( )  + t ( ),− + −3 4 5i j k� � � s, t ∈ R
	 ïu©L òŸË tÊ¢ bršY« k‰W« bt¡lU¡F ïizahd js¤â‹ fh®Oáa‹ tot«

		

x x y y z z
x x y y z z
c c c

− − −
− − −

1 1 1

2 1 2 1 2 1

1 2 3

	 =	 0

� [∵ (x1, y1, z1) is (2, 2, 1), (x2, y2, z2), (–1, –2, 3) & c1, c2, c3 is –3, 4 –5]

	 ⇒	  
x y z− − −
− −
− −

2 2 1
1 4 2
3 4 5

	 =	 0 

	 ⇒ 	 (x – 2)(20 – 8) – (y – 2)(5 + 6) + (z – 1)(– 4 – 12)	 =	 0

	 ⇒ 	 (x – 2)(12) – (y – 2)(11) + (z – 1)(–16)	 =	 0
	 ⇒	 12x – 24 – 11y + 22 – 16z + 16	 =	 0
	 ⇒ 	 12x – 11y – 16z + 14 	 =	 0

(mšyJ)
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	 (b)	� Ô®î : K¡nfhz« ABC-š AD
®

, BE
®

v‹w br§F¤J¡ nfhLfŸ bt£L« òŸË O·v‹f.AB-I F-š 

rªâ¡FkhW  COit Ú£Lf. Mâ¥òŸË O v‹f. OA OB
® ®

= =
® ®
a b,  k‰W« OC

®
=

®
c  v‹f.

			�   AD
®

v‹gJ BC
®

¡F¢ br§F¤J v‹gjhš, OA
®

 v‹gJ BC
®

 ¡F¢ br§F¤jhF«. vdnt, OA BC
® ®

×  = 0. 

			   mjhtJ  b a c
® ® ®

-.( )  = 0

			   a c a b
® ® ® ®

-. .  = 0
			   rk‹ghLfŸ (1) k‰W« (2) M»at‰¿‹ TLjš fhz, eh« bgWtJ

			    a c b
® ® ®

-.( ) = 0

			   a c a b
® ® ® ®

-. .  = 0

			   ⇒			        c a b
® ® ®

-.( ) = 0
A

CDB

F

O

a

b
E

c

			�   mjhtJ  OC BA
® ®

× = 0. Mfnt  OC
®

v‹gJ BA
®

-¡F¢ br§F¤J v‹gjhš CF
®

v‹gJ  AB
®

¡F¢ br§F¤jhF«. mjhtJ C-ÆÈUªJ g¡f« AV-¡Fiua¥g£l br§F¤J¡ nfhL O tÊahf¢ 

brš»wJ. vdnt, xU K¡nfhz¤â‹ F¤J¡nfhLfŸ xU òŸË tÊ¢ bršY« nfhLfshF«

47.(a) Ô®î :

		  bfhL¡f¥g£l cos θ + cos ϕ = sin θ + sin ϕ	 =	 0
		  a	 =	 cos θ + i sin θ, b = cos ϕ + sin ϕ v‹f.

		  a + b (cos θ + cos ϕ) + i (sin θ + sin ϕ)	 =	 0
		  a + b = 0 Mjyhš (a + b)2	 =	 0
		  a2 + b2 + 2ab	 =	 0
	 ⇒	  a2 + b2	 =	 2(–1)ab
		  ∴ (cos θ + i sin θ) + (cos ϕ + sin ϕ)2	 =	 2
		 (cos p + i sin p) (cos θ + i sin θ)(cos ϕ + sin ϕ) (cos 2θ + cos 2ϕ) + i (sin 2θ + sin 2ϕ) = 2 
	 (cos (p + i sin p)(cos θ + i sin θ)(cos ϕ + i sin ϕ) (cos 2θ + cos 2ϕ) + i (sin 2θ + sin 2ϕ) = 2
	 [cos (p + θ + ϕ) + i sin  (p + θ + ϕ)] 
	 bkŒ k‰Wk f‰gid gFâfis rk¥gL¤j

		  cos 2θ + cos 2ϕ 	 =	 2 cos (p + θ + ϕ)
		  sin 2θ + sin 2ϕ	 =	 2 sin (p + θ + ϕ)
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	 (b)	 Ô®î : 

 (x1, y1)š bjhLnfhL xx
a

yy
b

1
2

1
2+ 	 =	 1	 ⇒	

x
a
x

y
b
y

2

1

2

1

æ

è
ç

ö

ø
÷

+
æ

è
ç

ö

ø
÷

 = 1

		  ∴ h	 =	
a
x

2

1
	 ⇒	 x1 = 

a
h

2

k‰W«

		  k	 =	 b
y

2

1
	 ⇒	 y1 = b

k

2

(x1 , y1) 
a
k
b
k

2 2
,

æ

è
ç

ö

ø
÷ = ÚŸt£l¤â‹ xU òŸË 

x
a

y
b

1
2

2
1
2

2+ = 1 ⇒ a
h a

b
k b

2 2

2 2

2 2

2 2

( )
( )

+
( )

( )
 = 1

	 ∴ a
h

b
k

2

2

2

2+ 	 =	 1


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