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rð¼køk-A

1.	

«« tan–1 cos
cos x

x
1
1

+
−c m

		 = tan–1 tan x
2

2b l  

	 = tan–1 | |tan x2c m  

	 = tan–1 tan x2c m

	�  e o 0 < x < π ⇒ 0 < x
2  < 2

π  \ tan x
2  > 0e o

		 = x
2  , ,x

2 0 2 2 2a d f
π π π−c b bl lm

2.	

«« zk.çkk.	 = cos–1
5
4  + cos–1

13
12

		  cos–1
5
4  = α  ,   cos–1

13
12  = β

	 ∴	 cos α = 5
4    ,   cos β = 13

12

		   

3

4
α

5
5

12
β

13

	 ∴	 sin α = 5
3      ,     sin β = 13

5

	 ynª,	 cos (α + β)	 = cos α cos β – sin α sin β

	 	 	 = 5
4

13
12

#b l  – 5
3

13
5

#c m

			   = 65
48  – 65

15

		  cos (α + β)	 = 65
33

	 ∴	      α + β	 = cos–1
65
33c m

	 ∴	 cos–1 
5
4  + cos–1 13

12  = cos–1
65
33

3.	

«« y = 5cosx – 3sinx Lkwt

	 çktLku çkksw x «íÞu rðf÷Lk fhíkkt,

		 dx
dy

 = – 5sinx – 3cosx

	 nðu, çktLku çkksw x «íÞu ÃkwLk: rðf÷Lk fhíkkt,

		 ∴ 
dx
d y

2

2

 = – 5cosx + 3sinx

		 ∴ 
dx
d y

2

2

 = – (5cosx – 3sinx)

		 ∴ 
dx
d y

2

2

 = – y

	 \ 
dx
d y

2

2

 + y = 0



4.	

«« I	 = e
x
x
1
3x
3−

−
^
^

h
h#  dx = e

x
x

1
1 2x

3−
− −f ] ]
g
g p#  dx

			  = e x x1
1

1
2x

2 3−
−

−
d ] ]g g n#  dx

			  = e
x dx

d
x1

1
1
1x

2 2−
+

−e ] d ]g g no#  dx

	 I	 = 
x
e
1

x

2−^ h   +  c

5.	

««
x y
4 9
2 2

+  = 1

	 a2 = 4, a = 2
	 b2 = 9, b = 3
	 b > a

X' X

Y'

x  =  0

(–2,  0)

(0,  –3)

(0,  0)

(0,
 3)

x  =  2

(2,  0)

Y

dx

«« ykð]¥k «ËuþLkwt ûkuºkV¤ :

	 A = 4 × «Úk{ «Ëuþ 

	 ðzu ykð]¥k ûkuºkV¤

		 ∴ A = 4| I |

		 I	 = y
0

2

#  dx

		 I	 = x dx2
3 4 2

0

2

−#

		 I	 = 2
3   x dx4 2

0

2

−#

			  = 2
3   x dx22 2

0

2

−#

		 I	 = 2
3   sinx x x

2 4 2
4

2
2 1

0

2
− + − c m; E

		 I	 = 2
3   sin2

2 0 2 1 01+ −−b ] ] ]g gl g; E

		 I	 = 2
3  · 2 · 2

π 

 # ex (  f (x) + f  '(x)) dx

= ex f (x) + c

J

L

KKKKKKKK

N

P

OOOOOOOO

J

L

KKKKKKKK

N

P

OOOOOOOO

nðu, x
y

4 9
2 2

+  = 1

∴ y2	 = 9 x1 4
2

−< F

	 	 = 4
9  (4 – x2)

∴ y		 = 2
3 x4 2−

		 I	 = 2
3π 

		 nðu, A	 = 4| I | 

				   = 4 2
3π 

	 ∴	 A	 = 6π [kuhMk yuf{

6.	

«« ykf]rík{kt ËþkoÔÞk «{kýu hu¾k y = 3x + 2, 

	 X-yûkLku ,3
2 0−c m{kt AuËu Au yLku yk

	 yk÷u¾ x ∈ ,1 3
2− −c m  {kxu X-yûkLke Lke[u Au yLku 

	 yk÷u¾ x ∈ ,3
2 1−c m  {kxu X-yûkLke WÃkh Au.

Y

x = 1

x = –1 O E
C

B

D

X' X

Y'

,A 03
2−` j

y = 3x + 2

	 {ktøku÷ ûkuºkV¤ 

	 = «Ëuþ ACBALkwt ûkuºkV¤ + «Ëuþ ADEALkwt ûkuºkV¤

	 = ( ) ( )x dx x dx3 2 3 2
1

13
2

3
2

+

−
+ +

− −

# #

	 = x x x x
2
3 2 2

3 22

1

2
1

3
2

3
2+ + +

−

−

−b bl l

	 = 2
3
9
4

3
4

2
3 1 2 1– – –+c b b ] ]l m g gl  + 2

3 1 2 1+b ] ]g gl  

� – 2
3
9
4 2 3

2–+c b bl lm

	 = 3
2

3
4

2
3 2– – +  + 2

3  + 2 – 3
2  + 3

4

	 = 3
2

2
3 2– – +  + 2

3  + 2 + 3
2

	 = 6
4 9 12– – +  + 6

9 12 4+ +

	 = 6
1  + 6

25

	 = 6
26

	 = 3
13  [kuhMk yuf{



7.	 �  

«« 		 cos dx
dyd n 	 = a,		  ßÞkt a ∈ [–1, 1]

	 ∴	 dx
dy

	 = cos–1(a)

	 ∴	 dy	 = cos–1(a) dx

	 → çktLku çkksw Mktf÷Lk fhíkkt,

	 ∴ 	 # 1 dy	= cos–1(a) # 1 dx

	 ∴	 y	 = cos–1(a) · x + c	 ... (1)

	 x = 0 íÞkhu y = 2

	 ∴ 2 = cos–1(a) · 0 + c

	 ∴ c = 2

	 c Lke ®f{ík Ãkrhýk{ (1) {kt {qfíkkt,

	 ∴        y	 = cos–1(a) · x + 2

	 ∴ cos–1(a)	 = x
y 2−

	 ∴ a = cos x
y 2−< F ; 

		 su ykÃku÷ rðf÷ Mk{efhýLkku rðrþü Wfu÷ Au.

8.	

«« A Lkku MÚkkLk MkrËþ a  = it  + 2 jt  + 7 kt

	 B Lkku MÚkkLk MkrËþ b  = 2 it  + 6 jt  + 3 kt

	 C Lkku MÚkkLk MkrËþ c  = 3 it  + 10 jt  – kt

		 AB 	 = b  – a

			  = it  + 4 jt  – 4 kt

		 BC 	 = c  – b

			  = it  + 4 jt  – 4 kt

	 nðu, AB  = λBC

	 ∴	 ( it  + 4 jt  – 4 kt ) = λ it  + 4λ jt  – 4λ kt

	 ∴	 1 = λ, 4 = 4λ, – 4 = – 4λ

	 ∴	 λ = 1, λ = 1, λ = 1

	 ∴	 ynª, λ Lke ºkýuÞ ®f{íkku Mk{kLk Au.

	 ∴	 ®çkËwyku A, B, C Mk{hu¾ Au.

9.	

«« L : x
p

y z
3
1

2
7 14

2
3− =

−
= −

	 ∴ x p
y z

3
1

7
2
2

2
3

−
− =

−
= −

	 L : r  = ( it  + 2 jt  + 3 kt ) + λ(–3 it  + 
p
7
2

jt  + 2 kt )

	 ∴ b1  = –3 it  + 
p
7
2

jt  + 2 kt

	 nðu, p
x y z

3
7 7

1
5

5
6− =

−
= −

	 ∴	 p
x y z

7
3
1

1
5

5
6

−

− =
−

= −
−

	 M : r  = ( it  + 5 jt  + 6 kt ) + µ
p
i j k7

3
5

−
+ −t t td n

	 ∴ b2  = 
p

j k7
3

5
−

+ −t t

	 →	L yLku M ÃkhMÃkh ÷tçk nkuðkÚke;

		  b1  · b2  = 0

	 ∴	 ·i
p
j k

p
i j k3 7

2
2 7

3
5− + + − + −t t t t t tc cm m  = 0

	 ∴	
p p
7
9

7
2

10+ −  = 0

	 ∴	
p
7
11

 = 10

	 ∴	 p = 11
70

10.	

«« Äkhku fu	 A(1, –1, 2),	 B(3, 4, –2),

		  C(0, 3, 2),	 D(3, 5, 6) ykÃku÷ ®çkËwyku Au.

		  b1 	 =	 AB
			   =	 B Lkku MÚkkLkMkrËþ – A Lkku MÚkkLkMkrËþ

			   =	 2 it  + 5 jt  – 4 kt

		  b2 	 =	 CD
			   =	 D Lkku MÚkkLkMkrËþ – C Lkku MÚkkLkMkrËþ

			   =	 3 it  + 2 jt  + 4 kt

 	 b1  · b2 	 =	 (2 it  + 5 jt  – 4 kt ) · (3 it  + 2 jt  + 4 kt )
			   =	 6 + 10 – 16
			   =	 0

	 ∴ b1  yLku b2  ÃkhMÃkh ÷tçk Au.

	 ∴ ykÃku÷ hu¾kyku ÃkhMÃkh ÷tçk Au.

11.	
«« P(B) = 0.5

		 P(A ∩ B) = 0.32

		 ∴ P(A | B)	 = P B
P A B+]
] g
g

			  = .
.
0 5
0 32

			  = 100
32

5
10

#

			  = 100
64  

			  = 0.64



12.	

«« 	½xLkk E1 : ¼q¾hk htøkLkk ðk¤ðk¤ku Ãkwhw»k nkuÞ.

	 	½xLkk E2 : ¼q¾hk htøkLkk ðk¤ðk¤e Mºke nkuÞ.

		 P(E1) = 2
1

	 P(E2) = 2
1

		 ½xLkk A : ¼q¾hk htøkLkk ðk¤ðk¤e ÔÞÂõík ÃkMktË ÚkkÞ.

	 ¼q¾hk htøkLkk ðk¤ðk¤e ÔÞÂõík Ãkwhw»k nkuÞ íkuLke Mkt¼kðLkk 

		 ∴ P(E1 | A)	 = ?

		 ∴ P(A) = P(E1) · P(A | E1) + P(E2) · P(A | E2)

			  P(A | E1)	 = Ãkwhw»kLku ¼q¾hk htøkLkk ðk¤ nkuÞ

				   = 100
5

			  P(A | E2)	 = MºkeLku ¼q¾hk htøkLkk ðk¤ nkuÞ

				   = .
100
0 25

		 ∴	     P(A)	 = 2
1  × 100

5  + 2
1  × .

100
0 25

				   = .
200

5 0 25+

				   = .
200
5 25

	 P(E1 | A) = P A
P A E P E1 1$;_

]
_i
g

i

	 ∴	 P(E1 | A)	 = 100
5

.
200
5 25

2
1
#

			   = .5 25
5

			   = 525
5 100#

			   = 21
20

rð¼køk-B

13.	

«« ynª f : N → N,  f (n) = n
2
1+ 		 n yÞwø{

n
2 			   n Þwø{,{

	 n1 = 3, n2 = 4 ÷uíkkt,

	 f (n1)	 = 2
3 1+  íkÚkk	 f (n2)	 = f (4)

			  = 2		  = 2
4  = 2

	 ynª n1 ≠ n2 Ãkhtíkw f (n1) = f (n2)

	 ∴	 f yu yuf-yuf rðÄuÞ LkÚke.

	 «Ëuþ N = {1, 2, 3, 4, 5, 6,......}

	 f (n) = n
2
1+  	 n yÞwø{

n
2 			   n Þwø{,{

	 f (1) = 2
1 1+  = 1

	 f (2) = 2
2  = 1

	 f (3) = 2
3 1+  = 2

	 f (4) = 2
4  = 2

	 f (5) = 2
5 1+  = 3

	 f (6) = 2
6  = 3

	 ∴ Rf = {1, 2, 3, 4 ....} = N (Mkn«Ëuþ)

	 ∴  f ÔÞkÃík rðÄuÞ Au.

14.	

«« ynª A yLku B Mktr{ík ©urýf Au.

	 \ A’ = A íkÚkk B’ = B	 ... (1)

	 nðu,	 X	 = AB – BA ÷uíkkt

			  X’	 = (AB – BA)’

			  	 = (AB)’ – (BA)’

			  	 = B’A’ – (A’B’)

			  	 = BA – AB	 ( Ãkrhýk{ (1))

			  	 = – (AB – BA)
				   = – X

	 \	 X yu rðMktr{ík ©urýf Au.

	 \	 AB – BA yu rðMktr{ík ©urýf Au.

15.	

«« |A| = cos
sin

sin
cos

1
0
0

0 0
α
α

α
α−

	    = 1[– cos2α – sin2α] – 0 + 0
	    = – 1 [cos2α + sin2α]
	    = – 1 ≠ 0

	 ∴ A–1 Lkwt yÂMíkíð Au.

	 1 Lkku MknyðÞð	 A11	 = (–1)2 
cos
sin

sin
cos

α
α

α
α−

			   = 1(– cos2α – sin2α)
			   = – 1

	 0 Lkku MknyðÞð	 A12	 = (–1)3 
sin
cos

0
0

α
α−

			   = (–1) (0 – 0)
			   = 0



	 0 Lkku MknyðÞð	 A13	 = (–1)4 
cos
sin

0
0

α
α

			   = 1(0 – 0)
			   = 0

	 0 Lkku MknyðÞð	 A21	 = (–1)3 sin cos
0 0

α α−
			   = (–1) (0 – 0)
			   = 0

	 cos α Lkku MknyðÞð	 A22	 = (–1)4 cos
1
0

0
α −

			   = 1(– cos α – 0)
			   = – cos α

	 sin α Lkku MknyðÞð	 A23	 = (–1)5 sin
1
0

0
α 

			   = (–1)(sin α – 0)
			   = – sin α

	 0 Lkku MknyðÞð 	 A31	 = (–1)4 cos sin
0 0
α α

			   = 1(0 – 0)
			   = 0

	 sin α Lkku MknyðÞð	 A32	 = (–1)5 sin
1
0

0
α 

			   = (–1)(sin α – 0)
			   = – sin α

	 – cos  α Lkku MknyðÞð	A33	 = (–1)6 cos
1
0

0
α 

			   = 1(cos α – 0)
			   = cos α

	 ynª,	 adj  A	 = cos
sin

sin
cos

1
0
0

0 0
α
α

α
α

−
−
−

−

R

T

SSSSSSSS

V

X

WWWWWWWW

	 nðu,	 A–1 	 = | |A
1  adj A

		   	 = ( ) cos
sin

sin
cos

1
1

1
0
0

0 0
α
α

α
α

−

−
−
−

−

R

T

SSSSSSSS

V

X

WWWWWWWW

		  A–1 	 = cos
sin

sin
cos

1
0
0

0 0
α
α

α
α−

R

T

SSSSSSSS

V

X

WWWWWWWW

16.	

«« y = sin–1x nkuðkÚke, 	dx
dy

x1
1

2
=

−

	 \ .x dx
dy

1 2−  = 1

	 \ .
dx
d x dx

dy
1 2−d n  = 0

	 \ . .x
dx
d y

dx
dy

dx
d

x1 12
2

2
2− + −_ i  = 0

	 \ . .x
dx
d y

dx
dy

x
x1

2 1
22

2

2

2
− −

−
 = 0

	 \ (1 – x2)
dx
d y

x dx
dy

2

2

−  = 0

	 çkeS heík : 

	 y = sin–1x ykÃku÷ nkuðkÚke,

	 dx
dy

x1
1

2
=

−
 yÚkkoíkT (1 – x2) y1

2 = 1

	 ykÚke, (1 – x2) . 2y1y2 + y1
2(0 – 2x) = 0

	 \ (1 – x2)y2 – xy1 = 0

17.	

«« 		 f (x)	 = x3 + 
x
1
3 ,	 x ≠ 0

	 ∴ f  ‘(x)	 = 3x2 – 
x
3
4

				   = 
x

x3 3
4

6 −

				   = 
x

x3 1
4

6 −^ h

	 →	 nðu, ytíkhk÷ {u¤ððk {kxu,

	 	 	 f  ‘(x)	 = 0

			 
x

x3 1
4

6 −^ h
	 = 0

	 ∴		  x6 – 1	 = 0
	 ∴		  x	 = ± 1

–∞ ∞–1 1

	 →	 ∀ x ∈ (–∞, –1)	 ⇒ x < – 1

				   ⇒ x6 > 1

				   ⇒ x6 – 1 > 0

				   ⇒ 3(x6 – 1) > 0 , x4 > 0

				   ⇒ 
x

x3 1
4

6 −^ h
 > 0

				   ⇒ f  ‘(x) > 0

	 \	 f yu (– ∞, –1) ytíkhk÷{kt [wMík ðÄíkwt rðÄuÞ Au.

	 →	 ∀ x ∈ (–1, 1) – {0}	 ⇒ –1 < x < 1
				   ⇒ 0 < x6 < 1
				   ⇒ x6 – 1 < 0
				   ⇒ 3(x6 – 1) < 0,  x4 > 0

				   ⇒ 
x

x3 1
4

6 −^ h
 < 0

				   ⇒ f  ‘(x) < 0

	 \	 f yu (–1, 1) – {0} ytíkhk÷{kt [wMík ½xíkwt rðÄuÞ Au.



	 →	 ∀ x ∈ (1, ∞)	 ⇒ x > 1
				   ⇒ x6 > 1
				   ⇒ x6 – 1 > 0
				   ⇒ 3(x6 – 1) > 0 , x4 > 0

				   ⇒ 
x

x3 1
4

6 −^ h
 > 0

				   ⇒ f  ‘(x) > 0

	 \	 f yu (1, ∞) ytíkhk÷{kt [wMík ðÄíkwt rðÄuÞ Au.

18.	

«« P Lkku MÚkkLk MkrËþ	 P 	 = it  + 2 jt  – kt

	 Q Lkku MÚkkLk MkrËþ	 Q 	 = – it  + jt  + kt

(i)	 Äkhku fu, P yLku Q Lku òuzíkkt hu¾k¾tzLkwt 2 : 1 økwýku¥kh{kt 

ytík:rð¼ksLk fhíkwt ®çkËw R Au.

	 R Lkku MÚkkLk MkrËþ	 = 
Q P

1λ
λ

+
+

, 

	 ynª λ = 2 ( ytík:rð¼ksLk)

				   = 
i j k i j k

2 1
2 2

+
− + + + + −t t t t t t_ i

				   = 
i j k i j k

3
2 2 2 2− + + + + −t t t t t t

		 RLkku MÚkkLk MkrËþ	 = i j k3
1

3
4

3
1− + +t t t

(ii)	 Äkhku fu, P yLku Q Lku òuzíkkt hu¾k¾tzLkwt 2 : 1 økwýku¥kh{kt 

çkrnŠð¼ksLk fhíkwt ®çkËw R Au.

	 R Lkku MÚkkLk MkrËþ	 = 
Q P

1λ
λ
− +

− +

	 ynª λ = 2 ( çkrnŠð¼ksLk)

		  = 
i j k i j k

2 1
2 2

− +
− − + + + + −t t t t t t_ i

		  = 
i j k i j k

1
2 2 2 2

−
− − + + −t t t t t t

	 R Lkku MÚkkLk MkrËþ	 = –3 it  + 3 kt

19.	

«« L	 : r  = ( it  + 2 jt  + kt ) + λ( it  – jt  + kt );

	 M	 : r  = 2 it  – jt  – kt  + µ(2 it  + jt  + 2 kt )

	 ∴ a1 	 = it  + 2 jt  + kt

	 ∴ b1 	 = it  – jt  + kt , íkÚkk

		  a2 	 = 2 it  – jt  – kt ;

		  b2 	 = 2 it  + jt  + 2 kt

	 nðu, b1 × b2 	 = 
i j k
1
2

1
1
1
2

−
t t t

		  = –3 it  + 0 jt  + 3 kt

		  ≠ 0
	 ∴ hu¾kyku AuËf yÚkðk rð»k{ík÷eÞ Au.

	 a2 – a1 	= (2 it  – jt  – kt ) – ( it  + 2 jt  + kt )

			   = it  – 3 jt  – 2 kt

	 nðu, ( a2 – a1 ) · ( b1 × b2 )

		  = ( it  – 3 jt  – 2 kt ) · (–3 it  + 0 jt  + 3 kt )
		  = –3 + 0 – 6

		  = –9

		  ≠ 0

	 ∴	 hu¾kyku rð»k{ík÷eÞ Au.

		  çku hu¾kyku ðå[uLkwt ÷½wík{ ytíkh,

			   = 
·

b b

a a b b

1 2

2 1 1 2

#

#−_ _i i

			   = 
9 0 9
9

+ +
−

			   = 
18
9

			   = 
3 2
9

			   = 
2
3  yuf{

20.	

«« «Úk{ ykÃkýu yMk{íkk Mktnrík (2) Úke (5) îkhk h[kíkk þõÞ 

Wfu÷Lkk «ËuþLkku yk÷u¾ Ëkuheyu. ykf]rík{kt þõÞ Wfu÷Lkku 

«Ëuþ htøkeLk Ëþkoððk{kt ykðu÷ Au. ykÃkýu òuE þfeyu 

Aeyu fu, þõÞ Wfu÷Lkku «Ëuþ yMker{ík Au.

1

2 3 4 7 8 9 10

2

6
7
8
9

10

X' X

Y

Y'

–5x + 2y = –30

2x –3y = 12

2x
–y

=
–5

3x + y = 3

O

(1,7)

(8,5)

(9,2)

(6,0)

(0,5)

B(0,3)

A(1,0)



	 nðu, ykÃkýu rþhku®çkËwyku ykøk¤ ZLkk {qÕÞ þkuÄeyu.

þõÞ Wfu÷Lkk «ËuþLkkt 
rþhku®çkËwyku

Z = –50x + 20y Lkwt
Mktøkík {qÕÞ

(0, 5) 100

(0, 3) 60

(1, 0) –50

(6, 0) –300 → LÞqLkík{

yk fku»xf ÃkhÚke {k÷q{ Ãkzu Au fu ®çkËw (6, 0) ykøk¤ Z 

Lkwt LÞqLkík{ {qÕÞ –300 {¤e þfu Au. ykÃkýu Z Lkwt LÞqLkík{ 

{qÕÞ –300 Au yu{ fne þfeyu? ykÃkýu LkkUÄeþwt fu òu 

«Ëuþ Mker{ík nkuÞ íkku ZLke yk LkkLkk{kt LkkLke ®f{ík ZLkwt 

LÞqLkík{ {qÕÞ ÚkÞwt nkuík («{uÞ 2). Ãkhtíkw ynª ykÃkýu 

òuE þfeyu Aeyu fu þõÞ Wfu÷Lkku «Ëuþ yMker{ík Au. 

{kxu ZLke LÞqLkík{ ®f{ík –300 nkuÞ Ãký ¾he yLku Lk Ãký 

nkuÞ. yk Lk¬e fhðk {kxu ykÃkýu yMk{íkk –50x + 20y 

< –300 yux÷u fu –5x + 2y < –30 (rþhku®çkËwLke heíkLkku 

{wÆku ¢{ktf 3(ii) swyku)Lku yk÷u¾eyu yLku [fkMkeþwt fu 

yMk{íkkÚke h[kíkk ¾wÕ÷k yÄoík÷Lkkt ®çkËwyku þõÞ Wfu÷Lkk 

«ËuþLkkt ®çkËwyku MkkÚku Mkk{kLÞ Au fu Lkrn. òu Mkk{kLÞ 

®çkËwyku nkuÞ, íkku –300 yu Z Lkwt LÞqLkík{ {qÕÞ Lk nkuÞ. 

yLÞÚkk –300 yu Z Lkwt LÞqLkík{ {qÕÞ nkuÞ.

«« ykf]rík{kt ËþkoÔÞk «{kýu íkuLku Mkk{kLÞ ®çkËwyku Au. ykÚke 

Z = –50x + 20y Lku ykÃku÷ þhíkku yLkwMkkh LÞqLkík{ {qÕÞ 

Lk {¤u.

21.	

«« ½xLkk E1 : çktLku çkksw AkÃk Ähkðíkku rMk¬ku nkuÞ.

	 ½xLkk E2 : yMk{íkku÷ rMk¬ku nkuÞ.

	 ½xLkk E3 : Mk{íkku÷ rMk¬ku nkuÞ.

	 P(E1) = 3
1 , 

	 P(E2) = 3
1 , 

	 P(E3) = 3
1

	 ½xLkk A : rMk¬k Ãkh AkÃk {¤u.

	 P(A | E1) = 1, 

	 P(A | E2) = 100
75  = 4

3 ,

	 P(A | E3) = 2
1

	 rMk¬k Ãkh AkÃk {¤u yLku íku çku AkÃk Ähkðíkku rMk¬ku nkuÞ 

íkuLke Mkt¼kðLkk,

	 ∴	 P(E1 | A) = 
|

P A
P E P A E·1 1_

]
_i
g

i

	 	       P(A)	 = P(E1) · P(A | E1) + P(E2) · P(A | E2)

+ P(E3) · P (A | E3)

			   = 3
1  × 1 + 3

1  × 100
75  + 3

1  × 2
1

			   = 3
1  + 4

1  + 6
1

			   = 12
4 3 2+ +

			   = 12
9

			   = 4
3

	 ∴	 P(E1 | A)	 = 

4
3

3
1 1#

			   = 9
4

rð¼køk-C

22.	

«« I yu 2 fûkkðk¤ku yuf{ ©urýf Au.

	 \ I = 
1
0
0
1

= G

	 nðu,	 I + A = 
1
0
0
1

= G  + 
tan

tan0
02

2−
α

α

> H

			  I + A = 
tan

tan1
12

2−
α

α

> H 	 ......... (1)

	 nðu, (I – A) 
cos
sin

sin
cos

α
α

α
α

−= G

			  = 
tan

tan cos
sin

sin
cos

1
0
0
1

0
02

2 α
α

α
α

−
− −

α

α

= > =G H G* 4

			  = 
tan

tan cos
sin

sin
cos

1
12

2 α
α

α
α−

−
α

α

> =H G

			  = 
. .cos sin tan

cos tan sin
sin cos tan
sin tan cos

2

2

2

2

α α

α α

α α

α α

+

− +

− +

+

α

α

α

α> H

	 nðu, cos α + sin α tan 2
α 

			  = cos α + 2 sin 2
α  cos 2

α  . 
cos
sin

2

2
α

α

e  sin 2θ = 2 sin θ cos θ

yLku tan θ = cos
sin

θ
θ e



			  = cos α + 2sin2
2
α 

			  = cos α + 1 – cos α
			  = 1

	 – sin α + cos α . tan 2
α 

			  = – 2sin 2
α  cos 2

α  + cosα . 
cos
sin

2

2
α

α

			  = sin 2
α  cos

cos
cos2 2

2

α α− + α = G

			  = cos cos
cos
sin

2
2

2 2
2 α − +α

α
α8 B

			  = tan cos cos2 2 12
2
2

2
2− + −α α α8 B

			  = tan 2− α 

	 ∴ (I – A) 
cos
sin

sin
cos

α
α

α
α

−= G  = 
tan

tan1
12

2−
α

α

> H � ...(2)

	 (1) yLku (2) ÃkhÚke

	 I + A = (I – A) 
cos
sin

sin
cos

α
α

α
α

−= G

23.	

	 A–1	 = 
13
14

13
11

13
5

13
11

13
4

13
3

13
5

13
3

13
1

−

−

−

−

R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

	 |A–1|	 = 13
14

169
4

169
9

13
11

169
11

169
15

13
5
169
33

169
20− − − + − − + − +c c cm m m

		  = 13
14

169
13

13
11

169
2

13
5
169
13− − + − + −c c cm m m

		  = 169
14

169
22

169
5− −

		  = 169
13−

		  = 13
1−  ≠ 0

	 ∴	 (A–1)–1 Lkwt yÂMíkíð Au.

		  (A–1)–1	 = 
| |A
1
1−  adj (A–1)

			   = –13
13
1

13
2

13
1

13
2

13
3

13
1

13
1

13
1

13
5

−

−

−

−

−

−

−

R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

 ( Ãkrhýk{ (2))

		  (A–1)–1	 = 
1
2
1

2
3
1

1
1
5

−
−R

T

SSSSSSSS

V

X

WWWWWWWW

	 \	 (A–1)–1	 = A

24.	

«« x = 
cos t
sin t
2

3

	 nðu, çktLku çkksw t «íÞu rðf÷Lk fhíkkt,

	 \ dt
dx 	 = 

( )

( ) ( )

cos t

cos t dt
d sin t sin t dt

d cos t

2

2 2
2

3 3−
 

			  = 

. . . ( 2 )

cos t

cos t sin t cost sin t
cos t

sin t

2

2 3
2 2
1 22 3− −

	 \ dt
dx 	 = 

. . .

cos t

cos t sin t cost sin t sin t

2

3 22 2 3

2
3
+

] g
 ... (1)

	 	nðu, y = 
cos t
cos t

2

3
 Lke

	 çktLku çkksw t «íÞu rðf÷Lk fhíkkt,

		 	 dt
dy

	= 
cos t

cos t dt
d cos t cos t dt

d cos t

2

2 2
2

3 3−^
^
h
h  

				   = 
. . .( ) ( 2 )cos sin cos

cos t

cos t t t t
cos t

sin t

2

2 3
2 2
1 22 3− − −

	 ∴	 dt
dy

	= 
. . .

cos t

cos t cos t sint cos t sin t

2

2 3 22 3

2
3

− +

] g
 ... (2)

	 ∴	 dx
dy

dt
dx
dt
dy

=

	 ∴	 dt
dx 	= . . .

. . .

cos

cos

cos t

sin t cost t sin t sin t
cos t

cos t sint t cos t sin t

2

3 2 2
2

3 2 2

2 3

2 3

2
3

2
3

+

− +

]

]

g

g

 

				   = . . .
. . .

sin t cost cos t sin t sin t
cos t sint cos t cos t sin t

3 2 2
3 2 2

2 3

2 3

+
− +

				   = . .

. .

[ 2 ]

[ ]

sin t cost cos t sint sin t
cos t sint cos t cost sin t

3 2
3 2 2

2

2

+

− +

				   = .

.

[ ( ) ]

[ ( ) ]

sinsin t cost t sint sin t
cos t sint cos t cost sin t

3 1 2 2
3 2 1 2

2 2

2 2

− +

− − +

			  = .

. .

[ ]

[ ]

cos
sin

sin t cost t sin t sint sin t
cos t sint cos t t cost sin t

3 6 2
6 3 2

2 2

2 2

− +

− + +

			  = . .

. . .

[ ]

[ ]

sin t cost cost sin t sint sint cost
cos t sint cos t sint cost sin t cost

3 6 2
6 3 2

2 2

2 2

− +

− + +

			  = 
.

[ ]

[ ]

sin t cost sin t sin t
cos t sint cos t cos t

3 6 2
6 3 2

2 2 2

2 2 2

− +

− + +



			  = 
[ ]

[ ]

sint sin t
cost cos t

3 4
3 4

2

2

−

−
 = 

3
3
sint sin t
cost cos t

4
4

3

3

−
−

			  = 3
3

sin t
cos t−

	 \	 dx
dy

cot t3= −

25.	
A

B M C

N P(a, b)θa

θ
2

π 
b

«« fkxfkuý ∆ABC{kt AC  fýo Au.

	 fýo ÃkhLkwt ®çkËw P(a, b) Au.

	 ynª, PM BC=  íkÚkk PN  ⊥ AB

	 Äkhku fu, ∠APN = ∠PCM = θ

	 ∆ABC fkxfkuý rºkfkuý nkuðkÚke, θ ∈ ,0 2
π c m

	 →	 fkxfkuý ∆APN{kt,

			  cos θ	= AP
PN

AP
a=

	 	∴	   AP	 = cos
a

θ 
	 	∴	   AP	 = a sec θ

	 →	 fkxfkuý ∆PMC{kt,

			  sin θ	 = PC
PM

PC
b=

	 	∴	   PC	 = sin
b

θ 
	 	∴	   PC	 = b cosec θ

	 nðu,	  AC	 = AP + PC
	 ∴	  AC	 = a sec θ + b cosec θ	 .......... (1)
			   f (θ)	 = a sec θ + b cosec θ

	 ∴	 f  ‘(θ)	= a sec θ · tan θ – b cosec θ · cot θ

	 ∴	 f  ‘’(θ)	 = a (sec θ · sec2 θ + tan θ · sec θ · 
tan θ) 

– b(cosec θ (–cosec2θ) 
+ cot θ(–cosec θ cot θ))

	 ∴	 f  ‘’(θ)	 = a (sec3 θ + sec θ · tan2 θ)
+ b(cosec3 θ + cosec θ cot2 θ)

	 ∴	 f  ‘’(θ)	  > 0		  0 2< <a θ πb l

	 →	 fýoLke ÷tçkkE LÞqLkík{ {u¤ððk {kxu,

			  f  ‘(θ) = 0
	 ∴	 a sec θ tan θ – b cosec θ cot θ = 0
	 ∴	   a sec θ tan θ	   = b cosec θ cot θ

	 ∴	 	 cos
a

θ  cos
sin

θ
θ 	 = sin sin

cosb
θ θ

θ

	 ∴		
cos
a

3θ 
	 = 

sin
b

3θ 

	 ∴ 		
cos
sin

3

3

θ
θ 	 = a

b

	 ∴ 		  tan3θ	 = a
b

	 ∴ 		  tan θ	 = a
b 3

1

b l

		  sec θ	 = 
a

a b

3
1

3
2

3
2

+

		  cosec θ	 = 
b

a b

3
1

3
2

3
2

+

	 yk ®f{íkku Ãkrhýk{ (1) {kt {qfíkkt,

	 ∴ AC = 
a

a a b

b

b a b

3
1

3
2

3
2 2
1

3
1

3
2

3
2 2
1

+
+

+a ak k

	 ∴ AC = a b a b
1

3
2

3
2 2
1

3
2

3
2

+ +` `j j

	 ∴ AC = a b3
2

3
2 2
3

+` j

	 ∴	 fýoLke LÞqLkík{ ÷tçkkE a b3
2

3
2 2
3

+` j  Au.

26.	

««

21

0–1

y = sin πx

2
3

X

	 →	 –1 < x < 0	 ⇒ sin πx < 0, x < 0 
				   ⇒ x sin πx > 0
				   ⇒ | x sin πx | = x sin πx
	 →	 0 < x < 1	 ⇒ sin πx > 0, x > 0
				   ⇒ x sin πx > 0
				   ⇒ | x sin πx | = x sin πx

a b3
2

3
2

+

a 3
1

b 3
1

θ



	 →	 1 < x < 2
3 	 ⇒ sin πx < 0, x > 0

				   ⇒ x sin πx < 0
				   ⇒ | x sin πx | = – x sin πx

	 ynª, f (x) = |x sin (πx)| = 
,
,

x sin x
x sin x

x
x

1 1
1 2

3
# #

# #

π
π−

−*

	 íkuÚke,	
1

2
3

−

# | x sin (πx) | dx

				   = 
1

1

−

#  x sin πx dx + 
1

2
3

# (– x sin dx) dx

				   = 
1

1

−

#  x sin πx dx – 
1

2
3

# (x sin πx) dx

	 = 
x cos x sin x x cos x sin x

2
1

1

2
1

2
3

π
π

π
π

π
π

π
π− + −

− +
−

= =G G

( ¾tzþ: Mktf÷Lk)

		 = 2
1 1
2π π π− − −< F

	 = 3 1
2π π

+

27.	

«« heík 1 :

	 ykÃku÷ rðf÷ Mk{efhý Lke[u «{kýu ÷¾e þfkÞ :

		  sin cosxy x
y x x

y2−c cm m< F  dy

= cos sinxy x
y y x

y2+c cm m< F  dx

		  xy · sin x
yc m  dy – y2 sin x

yc m  dx 

= xy · cos x
yc m  dx + x2 cos x

yc m  dy

	 ∴	 dx
dy

 = 
xy sin x cos

xy cos y sin

x
y

x
y

x
y

x
y

2

2

−

+

`
` `

`j
j j

j

	 s{ýe çkksw ytþ yLku AuËLku x2 ðzu ¼køkíkkt,

	 ∴	 dx
dy

 = 
sin cos

cos sin

x
y

x
y

x
y

x
y

x
y

x

y
x
y

2

2

−

+`
`
c

`
`j

j
m
j
j

� ... (1)

			  Mk{efhý (1) yu dx
dy

 = g  x
yc m  «fkhLkwt 

			  Mk{Ãkrh{ký rðf÷ Mk{efhý Au.

		 →	 yk Mk{efhýLkku Wfu÷ {u¤ððk {kxu ykÃkýu 
			  y = vx ÷Eþwt.

	 ∴	 dx
dy

 = v + x  dx
dv � ... (2)

	 ∴	 v + x  dx
dv  = v sin v cos v

v cos v v sin v2

−
+

� ((1) yLku (2)Lkk WÃkÞkuøkÚke)

	 ∴	 x  dx
dv  = v sin v cos v

v cos v2
−

	 ∴	 v cos v
v sin v cos v dv−b l  = x

dx2

		 {kxu, # v cos v
v sin v cos v dv−b l  = 2 # x

1 dx

	 ∴	 # tan v dv – # v
1 dv = 2 # x

1 dx

	 ∴	 log |sec v| – log |v| = 2 log |x| + log |c1|

	 ∴	 log 
sec
vx
v

2  = log | c1 |

	 ∴	 sec
vx
v

2  = ± c1

	 →	 Mk{efhý (3) {kt v = x
y

 {qfíkkt,

	 ∴	
x

sec

x
y

x
y

2`
`
^j
j
h  = c		  ßÞkt, c = ± c1

	 ∴	 sec  x
yc m  = cxy

	 yk ykÃku÷ rðf÷ Mk{efhýLkku ÔÞkÃkf Wfu÷ Au.

«« heík 2 :

			
x

x dy y dx
2

−e o y sin x
y

 = x
y dx x dy+c m  cos x

y
 

	 ∴	 d  x
yc m  sin  x

y
 = xy

d xy^ h
 cos x

y

	 ∴	 d  x
yc m  tan  x

y
 = xy

d xy^ h

	 ∴	 log  sec x
y

 = log | cxy |

	 ∴	 sec x
y

 = cxy


