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gâî v©

fhy msî : 3.00 kÂ neu« ]	 	 [ bkh¤j kâ¥bg©fŸ: 90

muR bghJ¤ nj®î, kh®¢ - 202312
M« tF¥ò fÂj« (ÉilfSl‹)

m¿îiufŸ:	(1)	� mid¤J Édh¡fS« rÇahf¥ 

gâth» cŸsjh v‹gjid¢ 

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 eh‹F ÉilfËš 

Äfî« V‰òila Éilia¤ nj®ªbjL¤J¡ 

F¿p£Ll‹ ÉilÆidí« nr®¤J vGjî«.

1.	 n tÇiríila xU rJu mÂ¡F ne®khW 

fhz¤ njitahd k‰W« nghJkhd Ãgªjid : 

	 (m)	 ρ(A) > n		  (M)	 ρ(A) = n
	 (ï)	 ρ(A) ≠ n		  (<)	 ρ(A) < n
2.	 Mâ¥òŸËÆÈUªJ 3x – 6y + 2z + 7 = 0 v‹w 

js¤â‰F cŸs bjhiyî : 
	 (m)	 2	 (M)	 0	 (ï)	 3	 (<)	 1
3.	 3 cos –1 x  = cos –1 (4x3 – 3x) vÅš :

	 (m)	 x ∈ 1

2
1,





 		  (M)	 x ∈ 

1

2
1,







	 (ï)	 x ∈(–∞, 1)		  (<)	 x ∈
1

2
,∞





4.	
dy
dx

y
x

= vD« tif¡bfG rk‹gh£o‹ bghJ¤ 

Ô®î :

	 (m)	 y = kx			  (M)	 xy = k	
	 (ï)	 logy = kx		  (<)	 y = k logx
5.	 bfhL¡f¥g£l òŸËÆÈUªJ y2 = 4ax v‹w 

gutisa¤â‰F tiua¥gL« br§nfhLfË‹ 

v©Â¡if :
	 (m)	 3	 (M)	 2	 (ï)	 0	 (<)	 1

6.	 a
�

k‰W« b
�

v‹gd ïiz bt¡l®fŸ vÅš

a c b
� � �
, ,  -‹ kâ¥ò :

	 (m)	 1	 (M)	 2	 (ï)	 0	 (<)	 –1
1

7.	 [0, 2p] -š sin4 x – 2 sin2 x + 1 -ia Ãiwî 

brŒí« bkŒba©fË‹ v©Â¡if :
	 (m)	 1	 (M)	 2	 (ï)	 ∞	 (<)	 4
8.	 0, 1 k‰W« 2 M»a kâ¥òfËš x‹iw X 

bfhŸ»wJ v‹f. Vnjh xU kh¿È k - É‰F, 

P (X = i) = kP (X = i – 1), i = 1, 2 k‰W«  

P (X = 0) = 
1

7
 vÅš k -‹ kâ¥ò :

	 (m)	 3	 (M)	 1	 (ï)	 4	 (<)	 2

9.	 x2 e–2x, x > 0 v‹w rh®ã‹ bgUk kâ¥ò :

	 (m)	
1

2e
	 (M)	

1
e

	 (ï)	
4
4e

	 (<)	
1

2e

10.	 * v‹w <UW¥ò¢ braÈ  a * b = ab
7

vd 

tiuaW¡f¥gL»wJ. * vj‹ ÛJ <UW¥ò¢ braÈ 

MfhJ?

	 (m)	 R	 (M)	 Q+	 (ï)	 C	 (<)	 Z
11.	 y2 = 4x v‹w gutisa¤â‰F« mj‹ 

br›tfy¤â‰F« ïilna gu¥ghdJ :

	 (m)	
8

3
	 (M)	

2

3
	 (ï)	

5

3
	 (<)	

4

3

12.	 MâÆš y2 = x k‰W« x2 = y v‹w tistiufS¡F 

ïil¥g£l nfhz« :

	 (m)	
π
2

			   (M)	 tan–1 3

4





 	

	 (ï)	
π
4

			   (<)	 tan–1 4

3







13.	 |adj (adjA)| = |A|16 vÅš, rJu mÂ  
A -‹ tÇirahdJ :

	 (m)	 2	 (M)	 3	 (ï)	 5 	 (<)	 4

14.	
1

2

1

2

8 8+





+
−





i i
 -‹ kâ¥ò :

	 (m)	 8	 (M)	 4	 (ï)	 2	 (<)	 6

15.	 |z| = 1vÅš 
1
1

+
+

z
z

 -‹ kâ¥ò :

	 (m)	
1
z

	 (M)	 z	 (ï)	 1	 (<)	 z
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2� RuhÉ‹  fÂj«  12 M« tF¥ò  muR bghJ¤nj®î  kh®¢ - 2023 Édh¤jhŸ ÉilfSl‹

16.	 f (x) = 8 2− x v‹w tistiuÆ‹ vªj 

x - Ma¤bjhiyÉš tiua¥g£l bjhLnfh£o‹ 

rhŒî – 0.25?
	 (m)	 –2	 (M)	 –8	 (ï)	 0	 (<)	 –4

17.	
0

3

π

∫ tan x dx -‹ kâ¥ò :

	 (m)	 – log 2		  (M)	 log 2
	 (ï)	 –log 3		  (<)	 log 3

18.	 n
r

r

n
r rxC

=
∑ −

0

1( ) vD« gšYW¥ò¡ nfhitÆ‹ 

Äifba© ó¢áakh¡»fË‹ v©Â¡if : 

	 (m)	 < n	 (M)	 0	 (ï)	� r	 (<)	� n

19.	 sin–1 −





1

2
 -‹ Kj‹ik kâ¥ò :

	 (m)	
−π
6

	 (M)	 0	 (ï)	
−π
2

 	 (<)	
π
2

20.	
x
a

y
b

2

2

2

2+ = 1 v‹w ÚŸt£l¤âDŸ tiua¥gL« 

Äf¥ bgÇa br›tf¤â‹ gu¥ò :

	 (m)	 ab 	(M)	 2ab	 (ï)	
a
b

	 (<)	 ab

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

Édh v© 30 -¡F f£lha« ÉilaË¡fî«.7 × 2 = 14

21.	 |z| = 2, vÅš, 3≤ |z + 3+ 4i| ≤ 7 vd¡ fh£Lf. 
22.	 1x2 + nx + n = 0 vD« rk‹gh£o‹ _y§fŸ p 

k‰W« q vÅš, 
p
q

q
p

n
l

+ + = 0 vd¡ fh£Lf.

23.	 y = 4x + c v‹w ne®¡nfhL x2 + y2 = 9 v‹w 

t£l¤â‹ bjhLnfhL vÅš, c -‹ kâ¥ò¡ fh©f.

24.	 10 br.Û. Mu« cŸs nfhs¤â‹ Mu« 0.1 br.Û. 

Fiw»‹wJ vÅš mj‹ fd msî njhuhakhf 

v›tsî Fiwí«?

25.	 kâ¥ãLf : 
1

2 2a xb +

∞

∫ dx, a > 0, b ∈R.

26.	 Mâ¥òŸËÆÈUªJ 7 myFfŸ bjhiyÉš 

cŸsJ«, br§F¤â‹ âir É»j§fŸ 3, –4, 5 

bfh©lJkhd js¤â‹ bt¡l® rk‹ghL fh©f.

27.	 A = 
0 1

1 1









 , B = 

1 1

0 1









  M»a ïu©L« xnu 

tifahd óÈa‹ mÂfŸ vÅš, A ∨ B k‰W« 

A ∧ B.

28.	
cos sin

sin cos

θ θ
θ θ

−







 v‹gJ br§F¤J mÂ vd 

ÃWîf. 

29.	 y = x2 + 3x – 2 v‹w tistiu¡F (1, 2) v‹w 

òŸËÆš bjhLnfh£o‹ rk‹gh£il¡ fh©f.

30.	 ecosθ + i sinθ v‹gij a + ib v‹w toÉš vGJf.

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

v© 40 -¡F f£lha« ÉilaË¡f nt©L«.

� 7 × 3 = 21

31.	 Kid (–1, –2), m¢r y - m¢R¡F ïiz k‰W« 
(3, 6) tÊ¢bršY« gutisa¤â‹ rk‹ghL 

fh©f.
32.	 NÇaÅÈUªJ óÄÆ‹ mâfg£r« k‰W« 

Fiwªjg£r öu§fŸ Kiwna 152 × 106 
k‰W« 94.5 × 106 ».Û. ÚŸt£l¥ ghijÆ‹ xU 

FÉa¤âš NÇa‹ cŸsJ. NÇaD¡F« k‰bwhU 

FÉa¤â‰Fkhd öu« fh©f.

33.	 x -‹ vªj kâ¥ã‰F, rkÅiy 
π
2

< cos–1  

(3x – 1) < p bkŒahF«?

34.	
x y+ = −3

2

1

2
= – z v‹w ne®¡nfhL Ma 

m¢RfSl‹ V‰gL¤J« nfhz§fis¡ fh©f.

35.	 123
2

3( ) -‹ njhuha kâ¥ãid neÇaš njhuha 

kâ¥Õ£L KiwÆš fh©f.

36.	 Ô®¡f : x cosy dy = ex (x logx + 1) dx

37.	 F(a) =
cos sin

sin cos

α α

α α

0

0 1 0

0−

















vÅš,

	 [F(a)]–1 = F (– a) vd¡ fh£Lf.

38.	 p → q k‰W« q → p M»aitfŸ rkhdk‰wit 

vd¡ fh£Lf.

39.	 z (2 + 3i) (1 – i) vÅš z–1-ia¡ fh©f.

40.	 a + b + c = 0 k‰W« a, b, c M»ait É»jKW 

v©fŸ vÅš (b + c – a) x2 + (c + a – b)  
x + (a + b – c) = 0 vD« rk‹gh£o‹ _y§fŸ 

É»jKW v©fshF« vd¡ fh£Lf.

gFâ -IV
mid¤J Édh¡fS¡F« ÉilaË¡fî«.

� 7 × 5 = 35
41.	 (m)	 z3 + 8i = 0, v‹w rk‹gh£il¤ Ô®¡f, ï§F 

z ∈ C.
mšyJ

	 (M)	 Ô®¡f : ( 1 + x + xy2) 
dy
dx

 + (y + y3) = 0.
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42.	 (m)	� bt¡l® KiwÆš cos (a – b) = cos a  

cos b + sin a sin b vd ÃWîf.

mšyJ

	 (M)	 xU ghš É‰gida¤âš ÉÅnah»¡f¥gL« 

ghÈ‹ msî rkthŒ¥ò kh¿ X v‹f. 

Fiwªjg£r« 200 È£l®fŸ k‰W« mâfg£r« 
600 È£l®fSl‹ Ãfœjfî ml®¤â rh®ò  

f (x) = 
k x200 600

0

≤ ≤

 otherwiseãw kâ¥òfS¡F

		  (i)	 k kâ¥ò fh©f.

		  (ii)	 gutš rh®ò fh©f.

		  (iii)	�3 0 0  È £ l ® f Ÿ  k ‰ W «  5 0 0 

È£l®fS¡»ilna âdrÇ É‰gid 

ïU¥gj‰fhd Ãfœjfî fh©f.

43.	 (m)	 18x2 + 12y2 – 144x + 48y + 120 = 0 v‹w 

T«ò tisÉ‹ tifia f©l¿ªJ 

mt‰¿‹ ika«, FÉa§fŸ k‰W«  

Kidfis¡ fh©f.

mšyJ

	 (M)	 cos –1x + cos–1y + cos–1 z = p k‰W«  

0 < x, y, z < 1 vÅš,  x2 + y2 + z2 + 2xyz = 1 
vd¡ fh£Lf.

44.	 (m)	 xU áWt‹ y = ax2 + bx + c v‹w ghijÆš 

(–6, 8), (–2, –12) k‰W« (3,8). vD« 

òŸËfŸ tÊahf brš»wh‹, P(7, 60). v‹w 

òŸËÆš cŸs mtDila e©gid 

rªâ¡f ÉU«ò»wh‹, mt‹, mtDila 

e©gid rªâ¥ghdh? (fh°Ìa‹ 

Ú¡fš Kiwia ga‹gL¤Jf).

mšyJ

	 (M)	 x 2 +  4y 2 =  8  v‹w ÚŸ t£lK«  

x2 – 2y2 = 4 v‹w mâgutisaK« 

br§F¤jhf bt£o¡ bfhŸS« vd ÃWîf.

45.	 (m)	 r i j k t i j k
�
� � � � � �= − +( ) + − +( )3 2 4  v‹w 

nfh£il cŸsl¡»aJ« r i j k
�
� � �⋅ + +( )2 = 8 

v‹w js¤â‰F¢ br§F¤jhdJkhd 

js¤â‹ JizayF tot bt¡l® k‰W« 

fh®Oáa‹ rk‹ghLfis¡ fh©f.

mšyJ

	 (M)	 6x4 – 5x3 – 38x2 – 5x + 6 = 0 vD« 

rk‹gh£o‹ xU Ô®î 
1

3
vÅš, rk‹gh£o‹ 

Ô®î fh©f.

46.	 (m)	 p →(¬ q ∨ r) ≡ ¬ p ∨ (¬ q ∨ r) v‹gij 

bkŒik m£ltizia¥ ga‹gL¤â 

ÃWîf.

mšyJ

	 (M)	� tUl¤â‰F 5% bjhl® T£L åj¤âš xUt® 
` 10,000 -¤ij t§» fz¡»š KjäL 

brŒ»wh®. 18 khj§fS¡F ã‹d® mt® 

t§» fz¡»š v›tsî bjhif ïU¡F«?

47.	 (m)	 log x
x

 v‹w rh®ã‹ Û¥bgU kâ¥ò fh©f.

mšyJ

	 (M)	
x
a

y
b

2

2

2

2+ = 1 v‹w ÚŸt£l¤â‰F«,  

x
a

y
b

+  = 1 v‹w ne®¡nfh£o‰F« 

bghJthd mu§f¤â‹ gu¥ig¡ fh©f.



ÉilfŸ

gFâ - I 
1.	 (M)	 ρ(A) = n
2.	 (<)	 1

3.	 (M)	 x ∈ 
1

2
1,







4.	 (m)	 y = kx
5.	 (<)	 1
6.	 (ï)	 0
7.	 (M)	 2
8.	 (<)	 2

9.	 (m)	
1

2e
10.	 (<)	 Z

11.	 (m)	
8

3

12.	 (m)	
π
2

13.	 (ï)	 5
14.	 (ï)	 2
15.	 (M)	 z
16.	 (<)	 –4
17.	 (M)	 log 2
18.	 (<)	 n

19.	 (m)	
−π
6

20.	 (M)	 2ab
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21.	 Im

Re
O

7

3

r = 2

(–3,–4)

	 |z + 3 + 4i| ≤ |z| +|3 + 4i| = 2 + 5 = 7
	 |z + 3 + 4i| ≤ 7� ... (1)
	 |z + 3 + 4i| ≥| |z| – |3 + 4i|| = |2 – 5| = 3
	 |z + 3 + 4i| ≥ 3 � ...(2)
	 (1) k‰W« (2)-ÈUªJ 3 ≤ |z + 3 + 4i| ≤ 7
22.		 bfhL¡f¥g£l  lx2 + nx + n = 0 -‹ _y§fŸ p, q.

ï§F a = l, b = + n, c = n

	 p + q 	=	
-b
a

= 
-n
l

 � ...(1)

	k‰W« pq	 =	
c
a

= n
l

 � ...(2)

	fUJf 
p
q

q
p

n
l

+ +










2

= p
q

q
p

n
l

pq
qp

qn
pl

np
ql

+ + + + +2 2 2

[ (a + b + c)2 = a2 + b2 + c2 + 2ab + 2bc + 2ca] 

⇒	
p q
pq

n
l

p
q
pq

2 2
2 2+

+ + + ⋅+ ⋅ + ⋅2 2q
p
pq p

q
pq

	 = 
p q pq

pq
n
l

p q
+( ) −

+ + + +
2

2 22
2 2 2

	 = 
p q
pq

pq
pq

n
l

p q
+( )

− + + + +
2

2 2 2 2

	 ⇒	 

−





− + + + +( )

n
l
n
l

n
l

p q

2

2 2 2

	 ⇒	
n

l n
l

n
l

n
l

2

2

2

⋅
+ − 	�  [ p + q = -n

l
]

	 	 ⇒  
n
l

n
l

n
l

+ −
2

 = 0 \ p
q

q
p

n
l

+ +
æ

è
çç

ö

ø
÷÷

2

 = 0

	 ïUòwK« t®¡f _y« fhz, »il¥gJ

	 p
q

q
p

n
l

+ +  = 0 vdnt Ã%ã¡f¥g£lJ.

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

t£l¤â‹ bjhLnfhlhf ïU¡f¡ f£L¥ghL 
c2 = a2 (1 + m2).

	 vdnt, 	 c 	 =	 ± 9 1 16( )+
	 mšyJ	 c	 =	 ± 3 17

24.	 nfhz¤â‹ fd msî V = 
4

3
pr2 vd eh« 

m¿nth«. ï§F  r > 0 v‹gJ Mu«. vdnt 

tifpL dV = 4pr2 dr k‰W« DV≈ dV vdnt

			  dV	 =	 4p (10)2(9.9 –10)cm3

				   =	 4p 102( – 0.1)cm3 = −40pcm3.
	 Mu« 10-ïÈUªJ 9.9 Mf Fiw»‹wjhš 

dr = (9.9 – 10) br.Û vd¥ ga‹gL¤âíŸnsh«. 

kWgoí« ÉilÆš tU« - F¿pL nfhs¤â‹ 

fd msî 40p br.Û3 Fiwtij¡ F¿¡»‹wJ.

25.	  
1 1 1 1 1

2
2 2

1 1 1

a x
dx

a
x
a a a

b
a abb +

= 





= ∞ − = −−
∞∞

− − −∫ tan tan tan tan
π 11 b

a






�1 1 1 1 1

2
2 2

1 1 1

a x
dx

a
x
a a a

b
a abb +

= 





= ∞ − = −−
∞∞

− − −∫ tan tan tan tan
π 11 b

a






26.	bfhL¡f¥g£l p = 7

	 d  =
3 4 5

3 4 5
2 2 2

i j k� � �- +

+ - +( )

 = 
3 4 5

9 16 25

i j k� � �− +
+ +

 

	    
= 

3 4 5

50

i j k� � �− +
 = 

3 4 5

5 2

i j k� � �− +

	 �∵  3, –4, 5 âir É»j§fŸMâ¥òŸËÆÈUªJ 

js¤â‰F cŸs öu« p k‰W« js¤â‰F¢ 

br§F¤jhd xuyF bt¡l® d  vÅš, js¤â‰F 

rk‹ghL r
�

 · d  = p.
	 njitahd js¤â‹ rk‹ghL r i j k⋅ − +









3 4 5

5 2

� � �
 = 7

27.		  A ∨ B	 =	
0 1

1 1

1 1

0 1

0 1 1 1

1 0 1 1

1 1

1 1









 ∨









 =

∨ ∨
∨ ∨









 =











			   =	
0 1

1 1

1 1

0 1

0 1 1 1

1 0 1 1

1 1

1 1









 ∨









 =

∨ ∨
∨ ∨









 =











		  A ∧ B	 =	
0 1

1 1

1 1

0 1

0 1 1 1

1 0 1 1

0 1

0 1









 ∧









 =

∧ ∧
∧ ∧









 =











			   =	
0 1

1 1

1 1

0 1

0 1 1 1

1 0 1 1

0 1

0 1









 ∧









 =

∧ ∧
∧ ∧









 =











28.	 	 A	 =	
cos sin

sin cos

q q
q q

-é

ë
ê

ù

û
ú

	 vdnt, AT	 =	
cos sin

sin cos

q q
q q

-é

ë
ê

ù

û
ú

T

=
cos sin

sin cos

q q
q q-

é

ë
ê

ù

û
ú
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		  =	
cos sin

sin cos

cos sin

sin cos

q q
q q

q q
q q

-é

ë
ê

ù

û
ú -

é

ë
ê

ù

û
ú

	 =
cos sin cos sin sin cos

sin cos cos sin sin cos

2 2

2 2

q q q q q q

q q q q q q

+ -

- +

é

ë
êê
ê

ù

û
ú
ú

		  =	
1 0

0 1

é

ë
ê

ù

û
ú  = I2.

	 ïnjnghš ATA = I2,  vdnt  AAT = ATA = I2

	 ∴ A MdJ br§F¤J mÂahF«.

29.	 x -I¥ bghW¤J tifÆl, 
dy
dx

= 2x + 3 Mfnt, 

dy
dx







( , )1 2

= 5

y
x

x
2

3
2

12345

4

3

2

1

(1, 2)

3210

1

2

3

4

5

5
3

0
x
y

−
−
=

x y+ − =

y

5 1 1 0

	 vdnt, njitahd bjhLnfh£o‹ rk‹ghL

	 (y – 2) = 5(x – 1)⇒5x – y – 3 = 0 MF«.

	 (1, 2) v‹w òŸËÆš br§nfh£o‹ rhŒî − 1

5
.

	 vdnt, njitahd br§nfh£o‹ rk‹ghL 

	 (y – 2) = − 1

5
(x – 1)⇒ x + 5 – 11 = 0 MF«.

30.	 	ecos θ + i sin θ	 =	   ecos θ . ei sin θ

		  =	 ecos θ [cos (sin θ) + i sin (sin θ)]

� [ eiθ = cos θ + i sin θ]
	 = ecos θ cos (sin θ) + i ecos θ  sin (sin θ)]
				    ↓
	 a + ib ïj‹ bghJ tot«

	 vdnt ïJ Ã%ã¡f¥g£lJ.

gFâ - III 
31.	� 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«.
32.	AS = 94.5 × 106 ».Û, SA′ = 152×106 ».Û,

			  a + c	 =	 152 × 106

SS′
 NÇa‹

óÄ

			  a – c	 =	 94.5 × 106

			  fÊ¡f 2c	 =	 57.5 × 106 = 575 × 105 ».Û.

	 k‰bwhU FÉa¤âÈUªJ NÇaD¡F cŸs öu« 

SS′=×575×105 ».Û.

33.	 bfhL¡f¥g£l
p
2

  < cos–1(3x – 1) < π

	 cos p
2

 < 3x – 1 < cos π  ⇒	0 < 3x – 1 < –1

	 0 + 1 < 3x < –1 + 1 ⇒ 1 < 3x < 0

	
1

3
 < x < 0

	 0 < x < 1

3

 
vÅš k£L« ïªj mrk‹ghL rÇ.

34.	 bfhL¡f¥g£l ne®¡nfh£L¡F ïizahf 

cŸs XuyF bt¡l® b� v‹f. ã‹d®,

b i j k
i j k

i j k�
� � �

� � �
� � �= + −

+ −
= + −2 2

2 2

1

3
2 2( ) . Mfnt b� , -‹ 

âir¡ bfhir‹fË‹ tiuaiw¥go, eh« 

bgWtJ cos a = 
2

3
, cos b =

2

3
, cos γ = –

1

3
, 

ï§F a, b, γ  v‹gd Kiwna Äif  x - m¢R, 

Äif y - m¢R k‰W« Äif z - m¢R¡fSl‹ 
b�  V‰gL¤J« nfhz§fŸ MF«. bfhL¡f¥g£l 

ne®¡nfhL Ma m¢RfSl‹ V‰gL¤J« 

nfhz§fS«, b�  Kiwna Ma m¢RfSl‹ 

V‰gL¤J« nfhz§fS« rk« v‹gjhš α = 

cos , cos , cos
− − −



 = 



 = −





1 1 12

3

2

3

1

3
β γ  vd¥ 

bgW»nwh«.
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35.	 		  f (x)	 =	 x
2

3 , x0= 125, Dx = – 2 v‹f.

			  ∴ 123

2

3( ) 	 =	 f (125) + f ′(125) (–2)� ... (1)

			  f (125)	 =	 125 5

2

3
3

2

3( ) = ( )  = 52 = 25

			  f ′(x)	 =	
2

3

2

3

2

3

2

3
1

1

3

1

3

x x

x

- -
= =

			  f ′(125)	 =	
2

3 125

2

3 5

2

3 5

2

15
1

3 3

1

3( )

( )
=

( )
= =

	 ∴(1) ÈUªJ,

			  123

2

3( ) 	 =	 25 + 
2

15
(–2)

				   =	 25 – 
4

15
= 25– 0.27

		  123

2

3( ) 	 =	 24.73

36.	 	 x cos y dy	 =	 ex (x log x + 1) dx
	

⇒	 cos y dy	 =	 ex ( log )x x
x

dx+1
 = e x

x
dxx log +











1

	
⇒	

cos y dy∫ 	 =	 e x
x
dxx log +



∫
1

	 ⇒	  sin y	 =	 e f x f xx
( ( ) ( ))+ ¢ò dx � [ï§F f(x) = log x]

	 ⇒	 sin y	 =	 ex f(x) + c

	 ⇒	 sin y	 =	 ex log x + C.

37.	 Ô®î : 	 F (a)	 =	

cos sin

sin cos

α α

α α

0

0 1 0

0−

















 ju¥g£lJ.

	 R1 _y« ÉÇîgL¤j »il¥gJ,	 |F(a)| 	 =	 cos a 
1 0

0 cosα
– 0 + sin a

0 1

0−sin α
			   =	 cos a (cos – 0) + sin a ( 0 + sin a)
			   =	 cos2 + sin2 a = 1≠ 0
	 xU ó¢áak‰w¡ nfhit mÂ Mjyhš, [F(a)]–1 fhzyh«.

		  ï§F, adj  (F(a))	  =	

+ - +
-

- +
-

-

1 0

0

0 0 0 1

0

0

0

cos cos

cos

cos

cos

a a a a

a
a

a a
a a

sin sin

sin sin

sin

ccos

cos cos

a
a

a a a a

0

0

0

1 0 0 0

0

0 1

-

+ - +

é

ë

ê
ê
ê
ê
ê
ê
ê
ê

ù

û

ú
ú
ú
ú
ú
ú
ú

sin

sin sin

úú

T
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			   =	

+ −( ) −( ) + +( )
−( ) + +( ) − ( )

+ −( ) −( ) +

cos sin

cos sin

sin

α α

α α

α

0 0 0

0 0

0 0

2 2

ccos −( )

















0

T

			   =	
cos sin

sin cos

α α

α α

0

0 1 0

0

+

−

















T

= 
cos sin

sin cos

α α

α α

0

0 1 0

0

−















		  \ F(a)–1	 =	
1

F( )a
 adj  (F(a))

	 	 F α( )[ ]−1 	 =	
1
1

 
cos sin

sin cos

α α

α α

0

0 1 0

0

−















			   =	
cos sin

sin cos

α α

α α

0

0 1 0

0

−















� ...(1)

		  ï§F, F(– a)	 =	
cos ( ) sin ( )

sin ( ) cos ( )

− −

− − −

















α α

α α

0

0 1 0

0

 =
cos

cos

α α

α α

0

0 1 0

0

−















sin

sin

� ... (2)

	�  [ cosa xU ïu£il¢ rh®ò, cos (–a) = cos a k‰W« sina xU x‰iw¢ rh®ò, sin(–a)= –sina]
	 (1) k‰W« (2) ÈUªJ

		  [F(a)]–1	 =	 F (–a)
	 vdnt Ã%ã¡f¥g£lJ.

38.	 p q p → q q → p
T T T T
T F F T
F T T F
F F T T

	 ÃušfŸ(3) k‰W« (4) xnu Éjkhf ïšiy,

39.		  	 z	 =	 (2 + 3i) (1 – i) = ( 2 + 3) + (3 – 2)i = 5 + i 

	 ⇒		  z–1	 =	
1 1

5z i
=

+
	 bjhFâ k‰W« gFâia gFâÆ‹ ïiz v©zhš bgU¡f

			   z–1	 =	 5

5 5

5

5 1

5

26

1

26
2 2

−( )
+ −

= −
+

= −i
i i

i i
( )( )

 ⇒ z–1 = 
5

26

1

26
− i

40.	 bfhL¡f¥g£lJ a + b + c = 0
	 bfhL¡f¥g£l rk‹gh£ilí« Ax2 + Bx + C = 0 x¥ãl ek¡F¡ »il¥gJ

	 ek¡F »il¥gJ A	 =	 (b + c – a), B = (c + a – b) , C = (a + b – c)
			  D	 =	 B2 – 4 AC
			  D	 =	 (c + a – b)2 – 4 (b + c – a) (a + b – c)
				   =	 (a + b + c – 2b)2 – 4 (a + b + c – 2a) (a + b + c – 2c)
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	 ï§F	 a + b + c	 =	 0 = (–2b)2 = 4(–2a)(–2c) = 4b2 – 4 (4ac) = 4b2 – 16ac

				   =	  4 (b2 – 4ac) = 4[(–a – c)2 – 4ac] = 4 (a – c)2 

				   =	 [2(a – c)]2 ⇒ É»jKW v©

	 ∴_y§fŸ É»jKW v©fŸ. vdnt Ã%ã¡f¥g£lJ.

gFâ - IV 
41.	 (m)	 z3 + 8i 	 =	  0. v‹f.

		  z3	 =	 – 8i 

				   =	 8(– i)  = 8 cos sin− +



 + − +











π π π π
2

2
2

2k i k , k = Z. vdnt,

			  z 	 =	 8
4

6

4

6

3
cos sin

− +



 + − +











π π π πk i k , k = 0, 1, 2.

	 k = 0, 1, 2, vd¥ ãuâÆl

		 k = 0,	 z	 =	 2
6 6

2
3

2

1

2

3cos sin−



 + −











= −






= −π πi i i

		 k =1,	 z	 =	 2
2 2

cos sin
π π



 + 











i = 2 = 2 (0 + i) = 0 + 2i = 2i

		 k =2,	 z	 =	 2
7

6

7

6
2

6 6
cos sin cos sin

π π π π π



 + 











= +



 + 

i i 








				   =	 2
6 6

2
3

2

1

2

− 



 − 











= − −






cos sin
π πi i = − 3 – i

	 z -‹ kâ¥òfŸ 3  – i, 2i, k‰W« 3 – i

mšyJ

	 (M)	 Ô®¡f 	 (1 + x + xy2)
dy
dx

 + (y + y3)	 =	 0

		  ⇒	 (1 + x + xy2)dy + (y + y3)dx	 =	 0

		  ⇒	 (1 + x + xy2) + (y + y3)
dx
dy

	 =	 0

		  ⇒	 (y + y3)
dx
dy

+(1 + x + xy2)	 =	 0

		  y + y3Mš tF¡f »il¥gJ,

			 
dx
dy

x xy
y y

+
+ +

+
1

2

3
	 =	 0

			 
dx
dy

x y
y y

+
+ +( )

+

1 1
2

3
	 =	 0

		  ⇒	
dx
dy y y

x y
y y

+
+

+
+( )
+

1 1

3

2

3
	 =	 0

		  ⇒	
dx
dy

x y
y y

+
+( )
+( )

1

1

2

2
	 =	

-

+( )
1

1
2y y
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		  ⇒	
dx
dy y

x+
1

. 	 =	
-

+( )
1

1
2y y

		  ï§F P =
1
y

 k‰W« Q = 
-

+( )
1

1
2y y

		  ∴ pdyò = 
1
y
dyò  = log y

		  ∴ I.F = e
pdyò  = elog y = y

		  ∴  Ô®î	 x e pdyò 	 =	 Qe dy cpdyò +ò
		  ⇒	 xy	 =	

-

+( )ò
1

1
2y y

ydy + c = -
+

+ò
dy
y

c
1

2

		  ⇒	 xy	 =	 – tan–1 (y) + c

		  ⇒	 xy + tan–1 y	 =	 C

42.	 (m)	

α – β B ( b
®

)

α
β

LO M X

Y A

a
®

	 a�
� ���

= OA  k‰W« b�
� ���

= OB  v‹gd myF bt¡l®fŸ v‹f k‰W« mitfŸ nfhz§fŸ α, βit x-m¢á‹ 

Äifíl‹ V‰gL¤J»‹wd. AL k‰W« BM ⊥r ÈUªJ x-m¢R vDkhW tiuf.

	 		
ãwF | |OL

� ���
	 =	 | |OA

� ���
 cos α = cos α

			  | |LA

� ���
	 =	 | |OA

� ���   sin α = sin αQ� [ ΔOAL, sin α = opp

hyp
= cos α = 

adj

hyp
]

	 		  OL

� ���
	 =	 | | cosOL

� ��� � �i i= a

	 		 LA

� ���
	 =	 | | sinLA

� ��� � �j j= α

	 		  a� 	 =	 OA OL LA

� ��� � ��� � ���
= +  � [Δ Éâia ga‹gL¤â T£L]

	 		  a� 	 =	 cos sina ai j� �+ � ...(1)
	

mij nghy  b�  = cos sinb bi j� �+ � ...(2)
	 a�  k‰W« b� ¡F ïilnaahd nfhz« (α – β),
	 		  a b� �× 	 =	 | || | cos( ) cos( )a b

� �
α β α β− = − � ...(3)

			  nkY« a b
 

. 	 =	 cos sin cos sinα α β βi j i j� � � �+( ) +( ) � [ | | | | ] a b
� �

= = 1

		  	 a b� �× 	 =	 cos α cos β + sin α sin β� ...(4)
	 (3) k‰W« (4)ÈUªJ,

	 cos (α – β) = cos α cos β + sin α sin β.
mšyJ
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	 (M)		  bfhL¡f¥g£l f(x)	 =	
200 ≤ x ≤ 600 

0

kì
í
î ãw kâ¥òfS¡F

		  (i)   f(x) MdJ Ãfœjfî ml®¤â rh®ò Mjyhš

			   f x dx( )

−
∫
¥

¥

	 =	 1	 ⇒ k dx
200

600

∫ = 1

		  ⇒	  k x[ ]
200

600  	 =	 1 	 ⇒ k(600 – 200) = 1

		  ⇒    	 400 k	 =	 1 	 ⇒   k = 
1

400

		  (ii) 	 gutš rh®ò F(x) 	 =	 p(X ≤ x) = f x dx
x

( )

−
∫
¥

				    x < 200 vÅš,  F(x) 	 =	 f x dx( )

−
∫
¥

200

 = 0

200

dx
−
∫
¥

 = 0

			   200 ≤ x ≤ 600 vÅš,

				    F(x) 	 =	 f x dx( )

−
∫
¥

200

 + f x dx
x

( )

200

∫  = 0

200

200

dx k dx
x

−
∫ ∫+
¥

 = 0 + [ ]kx x
200

	   
    				    =	 kx – k(200) = 

x
400

200

400
−  = 

x
400

1

2
−

				  
x > 600 vÅš, F(x)	 =	 1

400
0

200

600

600

dx dx
x

+ò ò = 
1

400
200

600

dxò  = 1

				    ∴gutš rh®ò  f(x)	 =	f x

x
x x

x

( )

,

,

,

=

<

-

>

ì

í
ïï

î
ï
ï

0 200

400

1

2
200 600

1 600

£ £

		  (iii)		  P(300 < X< 500) 	 =	 f x dx( )

300

500

∫  = k dx
300

500

∫  = 
1

400
300

500
[ ]x

					     =	 1

400
500 300[ ]−  = 

200

400
 = 

1

2

43.	 (m)	 bfhL¡f¥g£l rk‹ghL  
				   18x2 + 12y2 – 144x + 48y + 120 	 =	 0
				   18x2 – 144x + 12y2 + 48y 	 =	  –120
			  ⇒ 	 18(x2 – 8x) + 12(y2 + 4y) 	 =	 –120
			  ⇒ 	 18(x2 – 8x + 16 – 16) + 12(y2 + 4y + 4 – 4) 	 = 	 –120
				   18(x – 4)2 – 288 + 12 (y + 2)2 – 48 	 = 	 –120 
			  ⇒ 	 18(x – 4)2 + 12(y + 2)2	 = 	 –120 + 288 + 48
			  ⇒ 	 18(x – 4)2 + 12(y + 2)2 	 =	 216
			  216 š tF¡f »il¥gJ,

				 
18 4

216

12 2

216

2 2
( ) ( )x y− + + 	 =	 1 
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			  ⇒	  ( ) ( )x y− + +4

12

2

18

2 2

	 =	 1

			  be£l¢R y-m¢R¡F ïizahd ÚŸt£l¤â‹ rk‹ghL.
				   ∴ a2 	 =	 18, b2 = 12
				   ∴ c2 	 =	 a2 – b2 = 18 – 12 = 6 ⇒ c = 6

				   e = 1

2

2
− b
a 	 =	 1

12

18
−  = 

18 12

18

−
 = 

6

18

3

 = 
1

3

			  (a)	 ika«(4, –2) 
				   ⇒ h = 4, k = –2
			  (b)	 FÉa§fŸ  (h, k – c), (h, k + c) 
				   ⇒ (4, –2 – 6 ), (4, –2 + 6 )
			  (c)	� KidfŸ (h, k – a), (h, k + a) 
				   ⇒ (4, –2 – 3 2 ), (4, –2 + 3 2 )� [∵ a2 = 18 ⇒ a = 18  = 3 2 ]

mšyJ

	 (M)	 cos–1 x = a k‰W« cos−1 y = b.v‹f. vdnt, x = cos a k‰W« y = b.
		  cos–1 x + cos–1 y + cos−1z = p  v‹gâÈUªJ  a + b = p −cos–1 z. � ... (1)
		  ïÅ,  cos (a + b) = cos a cos b – sin a sin b  = xy – 1 1

2 2- -x y .

		  (1)-ÈUªJ cos(p −cos–1 z) = xy – 1 1
2 2- -x y vd¥ bgwyh«.

		  – cos (cos–1 z) = xy – 1 1
2 2- -x y  

		  vdnt,−z = xy – 1 1
2 2- -x y , v‹gâÈUªJ −xy – z = – 1 1

2 2- -x y .
	�	  ïUòwK« t®¡f¥gL¤â RU¡f −x2 + y2 + z2 + 2xyz = 1.
44.	 (m) 		  bfhL¡f¥g£l y	 =	 ax2 + bx + c� ...(1)
			   (–6, 8), (1) -‹ ÛJ mikªJŸsJ

			   ⇒ 	 8	 =	 a(–6)2 + b(–6) + c
			   ⇒ 	 8	 =	 36a – 6b + c� ...(2)
			   (–2, –12), (1) -‹ ÛJ mikªJŸsJ

			   ⇒ 	 –12	 =	 a(–2)2 + b(–2) + c
			   ⇒ 	 –12	 =	 4a – 2b + c� ...(3)
			   nkY« (3, 8), (1)-‹ ÛJ mikªJŸsJ 

			   ⇒ 	 8	 =	 a(3)2 + b(3) + c
			   ⇒ 	 8	 =	 9a + 3b + c� ...(4)
			   ÉÇî¥gL¤j¥g£l mÂia VWgot tot¤â‰F bjhl¡fÃiy cUkh‰w§fŸ brŒa¡ »il¥gJ,
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			   VWgo tot¤âÈUªJ »il¡F« rkkhd rk‹ghLfË‹ bjhF¥ghf »il¥gJ

				    36a – 6b + c	 =	 8� ...(1)
				    –3b + 2c	 =	 –29� ...(2)
				    5c	 =	 –50

			   ⇒	  c 	 =	
-50

5
 = –10

			   c = –10 vd (2) -š ãuâÆl »il¥gJ,
				    –3b + 2(–10) 	 = 	 –29
			   ⇒	  –3b – 20 	 =	 –29
			   ⇒ 	 –3b 	 =	 –29 + 20
			   ⇒ 	 –3b 	 =	 –9 

			   ⇒	  b	 =	
-
-

9

3
 = 3

			   b = 3 k‰W« c = –10 vd (1) š ãuâÆl »il¥gJ,
				    36a – 6(3) – 10	 =	 8 
			   ⇒ 	 36a – 18 – 10	 =	 8
			   ⇒ 	 36a – 28	 =	 8 
			   ⇒ 	 36a	 =	 8 + 28 = 36

			   ⇒ 	 a	 =	
36

36
 =1

				    \ a = 1, b = 3, c 	 =	 –10
			   vdnt áWtÅ‹ ghij	 y 	 =	 1(x2) + 3(x) –10
			   ⇒ 	 y	 =	 x2 + 3x – 10
			   mtDila e©g‹ P(7, 60) v‹w òŸËÆš cŸsjhš,
				    60	 =	 (7)2 + 3(7) –10 
			   ⇒ 	 60	 =	 49 + 21 – 10
			   ⇒ 	 60	 =	 70 – 10 = 60
			   ⇒ 	 60	 =	 60
			   P(7, 60) v‹w òŸË rk‹gh£il Ãiwî brŒtjhš, mt® mtUila e©gid rªâ¥gh®.

mšyJ

	 (M)	 bfhL¡f¥g£l ïU tistiufS« bt£L« òŸËia (a,b) v‹f.

				    Mfnt, a2 + b2 	 = 	 8 k‰W« a2 – 2b2 = 4 � ... (1)
			   eh« (a,b) v‹w òŸËÆš ï›ÉU tistiufË‹ rhŒîfË‹ bgU¡fš gy‹ −1 vd ÃWt nt©L«. 

			   x2 + 4y2 = 8 I x-I¥ bghU¤J tifÆl 

				    2x + 8y
dy
dx

	 =	 0

				    vdnt, 
dy
dx

	 =	 − x
y4

.

				  
dy
dx a b







( , )

	 =	 m2 = – a
b4

			   x2 – 2y2 = 4 I x-I¥ bghU¤J tifÆl

				    2x – 4y
dy
dx

	 =	 0

www.surabooks.com

enquiry@surabooks.com Ph: 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Net                                                         www.TrbTnpsc.com

Kindly Share Your Study Materials to Our Email Id - padasalai.net@gmail..com

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

https://www.padasalai.net/


www.Padasalai.Netwww.Padasalai.Net

RuhÉ‹  fÂj«  12 M« tF¥ò  muR bghJ¤nj®î  kh®¢ - 2023 Édh¤jhŸ ÉilfSl‹� 13 

				    vdnt, 
dy
dx

	 =	
x
y2

.

				  
dy
dx a b







( , )

	 =	 m2 = 
a
b2

.

				    vdnt, m1 × m2	 =	 −



 × 



 =a

b
a
b

a
b4 2 8

2

2
� ... (2)

			   (1)-š É»j¢ rk¡ bfhŸifia ga‹gL¤j

				  
a2

16 16− −
	 =	

b2

8 4

1

2 4− +
=

− −
 vd¥ bgwyh«

			�   vdnt,  
a
b

2

2

32

4
= = 8 MF«. ïjid (2)-š ãuâÆl, eh« m1 × m2 = −1 vd¥bgwyh«. Mfnt ï›ÉU 

tistiufS« br§F¤jhf bt£o¡ bfhŸS«.

45.	 (m) 	 js« bfh©oU¡F« nfhlhdJ r
�

= ( )i j k� � �− + 3 + − +t i j k( )2 4� � � .
		  ∴ njitahd js« a

�
 = i j k� � �− + 3  v‹w òŸË tÊ¢ brš»wJ k‰W« b

�
 = 2 4i j k� � �− + v‹w 

bt¡lU¡F ïiz.

		  nkY«, js« r i j k
� � � �⋅ + +( )2  = 8 v‹w js¤â‰F br§F¤J.

		  ∴ njitahd js« c
�

 = i j k� � �+ +2  v‹w bt¡lU¡F ïiz

		  (i)	 �( a
�

) v‹w òŸË tÊ¢ bršY«  b
�

 k‰W« c
�

  v‹w ïU bt¡l®fS¡F ïizahd js¤â‹ 

bt¡l® rk‹gh£o‹ JizayF ïšyhj tot«

	  				      r
�

 	 =	 a sb tc
� � �

+ +   ï§F s, t ∈ R
				   ⇒	 r

�
	 =	 ( ) ( ) ( )i j k s i j k i j k� � � � � � � � �− + + − + + + +3 2 4 2t ,s, t ∈R

		  (ii)	 fh®Oáa‹ rk‹ghL 

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

− − −
1 1 1

1 2 3

1 2 3

 = 0   ⇒  
x y z− + −

−
1 1 3

2 1 4

1 2 1

 = 0

				   ⇒ 	 (x – 1)(–1 – 8) – (y + 1)(2 – 4) + (z – 3)(4 + 1)	 =	0
				   ⇒		   (x – 1)(–9) – (y + 1)(–2) + (z – 3)5	 =	0
				   ⇒ 				    9x + 9 +2y + 2 + 5z – 15	 =	0
				   ⇒ 				    –9x + 2y + 5z – 4	 =	0
				   ⇒ 				    9x – 2y – 5z + 4	 =	0

mšyJ

	 (M) 	 �ïJ ïu£il¥gil ïu©lh« tif jiyÑœ rk‹ghlhF«. vdnt ïjid ã‹tUkhW kh‰¿ 

vGjyh«. 6(x2 + 1

2x
) – 5 (x +

1
x

) – 38 = 0 � ...(1)

		  ãuâÆL	  x + 
1
x

	 =	 y   ⇒ (x +
1
x

)2 = y2 � –300

–5
–20 +15
−20

6

15

6

		  ⇒ 	 x2 + 1

2x
 + 2	 =	 y2 ⇒ x2 + 1

2x
= y2 – 2 

		  \ (1) ÈUªJ,�

			   6(y2 –2) – 5y – 38	 =	 0
	 	 ⇒	 6y2 – 12 – 5y – 38	 =	 0
	 	 ⇒	         6y2 – 5y – 50	 =	 0
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	 	 ⇒	 (3y – 10) (2y + 5)	 =	 0

	 ⇒ 	 y	 =	
10

3
, 
-5

2

	 Ãiy (i)

		  y	 =	
+10

3
vÅš,  x + 

1
x

=
+10

3

		
x

x

2
1+

	 =	
+10

3
 ⇒ 3x2 + 3 =10x

		  3x2–10x + 3	 =	 0

		  (x–3)(x– 1

3
)	 = 	 0 ⇒  x = 3, 1

3

	 Ãiy (ii)

		  y	 =	 – 5

2
 vÅš, x + 1

x
 = – 5

2
⇒ 

x
x

2
1+

 = 
-5

2

	 ⇒	 2x2 + 2 + 5x	 = 	 0 
		  ⇒	 2x2 + 5x + 2	 =	 0
		  ⇒	 (x + 2) (2x + 1)	 =	 0

		  ⇒ 	 x	 = 	 –2, 
-1

2

		  \ _y§fŸ  3, 
1

3
, –2, 

-1

2
.

46.	 (m)	

p q r ¬q ~q ∨ r p → (¬q ∨ r) ¬p ¬p ∨ (¬q ∨ r)

T T T F T T F T

T T F F F F F F

T F T T T T F T

T F F T T T F T

F T T F T T T T

F T F F F T T T

F F T T T T T T

F F F T T T T T

		  Ãuš (6) k‰W« Ãuš (8) xnu Éjkhf cŸsd.

		  ∴ p → (¬q ∨ r) ≡  ¬ p ∨ (¬q ∨ r)
mšyJ

	 (M)	 neu« t Æš Kjä£L¤ bjhif P v‹f. 
		  bfhL¡f¥g£l É»j« = 5%

			   \ d
dt
P 	 =	 P

5

100





  = 0.05P

		  ⇒	 dP
P

	 =	 0.05dt� [kh¿fis ãÇ¡f]
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		  bjhifÆl,	  ∫ dP
P

	 = 	 0.05 ∫ dt

		  ⇒	 log P	 =	 0.05 t + log C
		  ⇒	 log P – log C	 =	 0.05 t 

		  ⇒	 log P

C







	 =	 0.05 t

		  ⇒	 P

C
	 =	 e0.05 t 

		  ⇒	 P	 =	 Ce0.05 t � ...(1)
	 	 bfhL¡f¥g£lJ t = 0, P = `10,000
		  (1) š ãuâÆl »il¥gJ,

		  ⇒	 10,000	 =	 Ce0

		  ⇒	 C	 =	 10,000
		  \ (1) ÈUªJ, 	 P	 =	 10,000 e0.05t

		  t =18 khj§fŸ = 1½ tUl§fŸ	 =	 3

2
 tUl§fŸ vÅš »il¥gJ, 

			   P	 =	 10,000 e
0 05

3

2
. ( )

			   \P	 =	 10,000 e0.075

47.	 (m)		  bfhL¡f¥g£lJ : f (x)	 =	
log x

x
	 ⇒ f ′(x) = 

1
2

− log x
x

			   f ′(x)	 =	 0

		  ⇒	
1

2

− log x
x

	 =	 0

		  ⇒	 1 – log x	 =	 0
		  ⇒	 log x	 =	 1
		  ⇒	 log x	 =	 log e
			   x	 =	 e

		  ï§F,	 f ″x	 =	
− − − = − −x x x

x
x x x

x
2 1 3 2

4 4

( log ) log

		  x = e :

			   f ″(e)	 =	
− − = −3 2 5

4 3

e e e
e e
log

< 0�

		  vdnt x = e  mâfg£r òŸË

		  ï›thW, mâfg£r kâ¥ò tH§f¥gL»wJ.

			   f (e)	 =	
loge

e e
= 1
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	 (M)	 bfhL¡f¥g£l tisî

				 
x
a

y
b

2

2

2

2+ 	 =	 1� ... (1)

		  nfh£o‹ rk‹ghL	
x
a

y
b

+ 	 =	 1� ... (2)

		
x
a

I rk‹ghL (1) k‰W« (2) š ãuâÆl ek¡F »il¥gJ,�

				   1

2 2

2
−



 +y
b

y
b

	 =	 1� Y

XO

X = 0 X = a

		  ⇒ 	 1 + 2 y
b

y
b

2

2

2



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− 	 =	 1

		  ⇒	
2

1
y
b

y
b

−



 	 =	 0

		  ⇒	 y = 0, y = b vÅš x = a, x 	 =	 0
		  mjhtJ, bt£L« òŸËfŸ A(a, 0) k‰W« B (0, b) MF«. 

		  njitahd gFâ gl¤ij ÃHÈ£L fh£l¥g£LŸsJ.

				 
y
b

2

2 	 =	 1 – 
x
a

2

2 	⇒ |y| = 
b
a
a x2 2−

		  ï¥nghJ, fhšÉ£l¤â‹ Ñœ gFâ

			  	 DAOB	 =	
1

2
|OA|.|OB| = 

1

2
ab r.myF

		  nkY« Kjš fhšt£l¤â‹ Ñœ gFâ
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a
a x dx

aa

= −∫∫ 2 2

00

					    =	
b
a
x a x a x

a

a
2 2 2
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02 2

− +
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



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−

sin
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b
a a a

2
0 1 0 0

2 1 2 1
( sin ( )) ( sin ( ))+ − + 

− −
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b
a
a a

ab
2 2

0
4

2 2⋅ − ⋅





=π π
r.myF

	 ∴ njitahd gu¥ò = ÃHÈ£l gFâ  = DABO -‹ tisî gu¥ò – DOAB-‹ gu¥ò
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2

4
− = −( )
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4
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