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rð¼køk-A

1.	

«« tan–1 sin
cos x sinx
cos x x

+
−c m

		 = tan–1 
tan
tan

x
x

1
1

+
−c m  

	 = tan–1 

tan tan x
tan tan x
1 4

4

+

−
π

π

f p

	 = tan–1 tan x4
π −c c mm

		  ynª, –  4
π  < x < 4

3π 

	 	 	 ⇒ –  4
3π  < –x < 4

π 

	 	 	 ⇒ – 2
π  < 4

π  – x < 2
π 

	 	 	 ⇒ x4
π −b l  ∈ ,2 2

π π−b l

	 = x4
π −

2.	

«« sin  tan2 3
21−b l  + cos  tan 31−_ i

	 sin  tan2 3
21−b l

	 nðu, tan–1 3
2  = θ ÷uíkkt,

	 ∴	 tan θ = 3
2

	 ∴	 sin 2θ	 = 
tan
tan

1
2

2θ
θ

+

			   = 
1

2

9
4
3
2

+

` j

			   = 
9
13
3
4

			   = 13
12

			   = sin  tan2 3
21−b l  + cos  tan 31−_ i

			   = 13
12  + cos  tan tan 3

1 π −c c mm

			   = 13
12  + cos  3

π  ,3 2 2a !
π π π−c c mm

			   = 13
12  + 2

1

			   = 26
24 13+

			   = 26
37

3.	
«« xy = ex – y

	 log xy = log ex – y

	 ∴	 y log x = (x – y) log e
	 ∴	 y log x = x – y
	 ∴	 y log x + y = x
	 ∴	 y (log x + 1) = x
	 ∴	 y = log x

x
1+



	 x Lke MkkÃkuûku rðf÷Lk fhíkkt,

	 ∴	 dx
dy

	= dx
d  log x

x
1+d n

			   = 
log

log log

x

x x x x

1

1 1dx
d

dx
d

2+

+ − +^
^
] ^h g

h
h

			   = 
log

log

x

x x

1

1 1 0· x
2

1

+

+ − +^
^
] _h g

h
i

			   = 
log

log

x

x

1

1 1
2+

+ −

^ h

	 ∴	 dx
dy

	= 
log

log

x

x

1 2+^ h

4.	

«« 			 I	 = 
x x
dx
1 2− −^ ^h h#

		 	 	 = 
x x
dx
3 22 − +

#

	 		 	 = 
x x

dx

2 2
3

4
9

4
9 22 − + − +c m

#

	 ∴	 I	 = 
x

dx

2
3

4
12

+ −b l
#

				   = 
x

dx

2
3

2
12 2

+ −b bl l
#

	 ∴	 I	 = log |x + 2
3  + x x3 22 − + | + c

5.

Y

X(4, 0)

y

(0, 4)

(0, – 4)

(– 4, 0) dx

		  x2 + y2	= 16
	 ∴	 y2	 = 16 – x2

	 ∴	 y	 = x16 2−

	 →	 I	 = y dx
0

4

#

				    = x dx16 2

0

4

−#

				    = x dx42 2

0

4

−#

				    = sinx x x
2 4 2

16
4

2 2 1

0

4
− + − b l; E

				    = 8 sin–1(1) – 0

				    = 8 2
π b l

				    = 4π

	 ∴	 ykð]¥k «ËuþLkwt ûkuºkV¤	 = 4 | I |
				    = 4(4π)

				    = 16π [ku. yuf{

6.

«« 	y = sin x, x = 0 yLku x = π ðzu ykð]¥k «ËuþLkwt ûkuºkV¤ 

A Au.

O X

Y

π

	 I	 = 
0

π 

# sin x dx

		  = cos x 0−
π ] g

		  = – cos π + cos 0
		  = – (– 1) + 1
		  = 1 + 1
		  = 2
	 ∴	 A	 = | I |

				    = 2 [ku. yuf{

7.	

«« 	dx
dy

x
y

1
1

2

2

+
−

−
 = 0

	 ∴ dx
dy

 = – 
x
y

1
1

2

2

−

−

	 ∴ dx
dy

 = – 
x

y

1

1
2

2

−

−

	 ∴ 
y

dy

1 2−
 = 

x
dx
1 2−

−



	 →	 çktLku çkksw Mktf÷Lk fhíkkt,

	 ∴ #
y

dy

1 2−
 = #

x
dx
1 2−

−

	 ∴ sin–1(y) = –sin–1(x) + c

	 ∴ sin–1(x) + sin–1(y) = c

	 su {ktøku÷ ÔÞkÃkf Wfu÷ Au.

8.	

«« A(1, 1, 2), B(2, 3, 5), C(1, 5, 5)

		 AB 	 = (2, 3, 5) – (1, 1, 2) 
			  = (1, 2, 3)

			  = it  + 2 jt  + 3 kt

		 BC 	 = (1, 5, 5) – (2, 3, 5) 
			  = (–1, 2, 0)

			  = – it  + 2 jt  + 0 kt

	 ∆ABCLkwt ûkuºkV¤ = AB BC2
1

# 	 ....... (1)

	 nðu,	 AB  × BC 	 = 
i j k
1
1
2
2
3
0−

t t t

				   = – 6 it  – 3 jt  + 4 kt

			  |AB  × BC |	 = 36 9 16+ +

				   = 61

		  Ãkrhýk{ (1) ÃkhÚke, ∆ = 2
61

 [ku. yuf{

9.	

«« b1  = 3 it  + 2 jt  + 6 kt

	 b2  = it  + 2 jt  + 2 kt

	 Äkhku fu, çku hu¾kyku ðå[uLkku ¾qýku α nkuÞ íkku,

	 cos α = 
·

b b

b b

1 2

1 2
	 ......... (1)

	 b1  · b2 	 = (3 it  + 2 jt  + 6 kt ) · ( it  + 2 jt  + 2 kt )
		  = 3 + 4 + 12
		  = 19

	     | b1 |	 = 9 4 36+ +

		  = 49

		  = 7

	     | b2 |	 = 1 4 4+ +

		  = 9

		  = 3

	 Ãkrhýk{ (1) ÃkhÚke,

		  cos α	 = 7 3
19
] ]g g  

			   = 21
19

	 ∴	     α	 = cos–1
21
19b l

	 ykÚke, çku hu¾kyku ðå[uLkku ¾qýku cos–1
21
19b l  Au.

10.	

«« r 	 = ( it  + 2 jt  + 3 kt ) + λ( it  – 3 jt  + 2 kt ), λ ∈ R

	 a1 	 = it  + 2 jt  + 3 kt ;

	 b1 	 = it  – 3 jt  + 2 kt

	 íkÚkk r  = 4 it  + 5 jt  + 6 kt  
+ µ(2 it  + 3 jt  + kt ); µ ∈ R

	 a2  = 4 it  + 5 jt  + 6 kt ;

	 b2  = 2 it  + 3 jt  + kt

	 nðu, b1 × b2 	 = 
i j k
1
2

3
3
2
1

−
t t t

			   = –9 it  + 3 jt  + 9 kt

			   ≠ 0

	 hu¾kyku AuËf yÚkðk rð»k{ík÷eÞ nkuÞ

	 a2 – a1  = 3 it  + 3 jt  + 3 kt

	 | b1 × b2 |	 = 81 9 81+ +

			   = 171

	 nðu, ( a2 – a1 ) · ( b1 × b2 )

			   = (3 it  + 3 jt  + 3 kt ) · (–9 it  + 3 jt  + 9 kt )
			   = –27 + 9 + 27
			   = 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

			   = 
171
9

			   = 
3 19
9

			   = 
19
3  yuf{



11.	

«« ÃkkMkk Ãkh {¤íkku ÃkqýkOf 3Lkku økwrýík nkuÞ íkku ÃkkMkkLku VheÚke 

VUfku yLku ÃkkMkk Ãkh çkeòu ytf nkuÞ íkku rMk¬ku VUfku. ÃkkMkk 

Ãkh ykuAk{kt ykuAku yuf ð¾ík ÃkqýkOf 3 {¤u íku{ ykÃku÷ 

nkuÞ, íkku rMk¬k Ãkh fktxku {¤u íku ½xLkkLke þhíke Mkt¼kðLkk 

þkuÄku.
ÃkkMkku

3, 6

1, 2, 3, 4, 5, 6

1, 2, 4, 5

H, T

Vhe ÃkkMkku WAk¤ku rMk¬ku

	 S =	{(3, 1), (3, 2), (3, 3), (3, 4), (3, 5), (3, 6), (6, 1), (6, 
2), (6, 3), (6, 4), (6, 5), (6, 6), (1, H), (1, T), (2, H), 
(2, T), (4, H), (4, T), (5, H), (5, T)}

	 ½xLkk	A : ÃkkMkk Ãkh ykuAk{kt ykuAku 1 ðkh 3 nkuÞ,
	 	A = {(3, 1), (3, 2), (3, 3), (3, 4), (3, 5), (3, 6), (6, 3)}
	 	∴	 r = 7

	 	∴	 P(A) = 20
7

	 ½xLkk		 B : rMk¬k Ãkh fktxku ykðu
		 B = {(1, T), (2, T), (4, T), (5, T)}
	 ∴	 r = 4

	 ∴	 P(B) = 20
4

	 ∴	 A ∩ B = φ
	 ∴	 P(A ∩ B) = 0

	 ∴	 P(B | A)	 = P A
P A B+]
] g

g

				   = 0

20
7

				   = 0

12.	

«« ½xLkkyku E yLku F rLkhÃkuûk nkuðkÚke ykÃkýe ÃkkMku,

		 P(E ∩ F) = P(E) . P(F)� .......... (1)

(E' ∩ F')

(E ∩ F′) E ∩ F

F
S

E

E′ ∩ F

		 ykf]rík{ktLke ðuLk ykf]rík ÃkhÚke MÃk»x fu,

	 E ∩ F yLku E ∩ F′ ÃkhMÃkh rLkðkhf ½xLkkyku Au yLku 

ð¤e, E	= (E ∩ F) ∪ (E ∩ F′)

		 \	 P(E)	 = (E ∩ F) + P(E ∩ F′)

		 yÚkðk	 P(E ∩ F′)	 = P(E) – P(E ∩ F)

				   = P(E) – P(E) P(F)  ((1)) ÃkhÚke)
				   = P(E) (1 – P(F))
				   = P(E) . P(F′)

		 íkuÚke, E yLku F′ rLkhÃkuûk Au.

rð¼køk-B

13.	

«« ynª f : R → R     
	  1,	 x > 0
f (x) =	  0;	 x = 0
	 –1;	 x < 0{

	 x1 = 2 íkÚkk x2 = 3 ÷uíkkt
	 f  (x1) = 1; f  (x2) = 1
	 x1 ≠ x2 Ãkhtíkw f  (x1) = f  (x2) 
	 ∴	 f yu yuf-yuf rðÄuÞ LkÚke 
		  (ykðk x1 yLku x2 Lke r¼LLk nkuÞ íkuðe yMktÏÞ 
		  ®f{íkku ÷E þfkÞ)
	 ynª r[nTLk rðÄuÞLkku rðMíkkh = {1, 0, –1} ≠ Mkn«Ëuþ
	 ∴	 f yu ÔÞkÃík rðÄuÞ LkÚke.
	 LkkUÄ :	 ynª f : R → R

		  f (x) = ,
;

x
x

x
x0

0
0
!

=
*  Ãký r[nTLk rðÄuÞ Au.

14.	

«« A = 
1
4
2
5
3
6

= G , B = 
7
2

8
4

9
6

− − −= G  ÷uíkkt,

	 Äkhku fu, ©urýf X yu m × n fûkkLkku Au. 

		 ynª,	 A yu 2 × 3 fûkkLkku yLku 

			  B yu 2 × 3 fûkkLkku Au.

		 nðu,	 XA ÔÞkÏÞkrÞík Au su B ÚkkÞ Au.

		 \	 X Lkk Míkt¼Lke MktÏÞk = ALke nkhLke MktÏÞk

	 \	 n = 2

		 íkÚkk	 XA Lke fûkk = BLke fûkk

			  m × 3 = 2 × 3

	 \	 m = 2

	 yk{, X yu 2 × 2 fûkkLkku ©urýf ÷uðku Ãkzu.

	 Äkhku fu, X = 
a
c
b
d

= G



	 nðu, XA = B

	 \	
a
c
b
d

1
4
2
5
3
6

7
2

8
4

9
6

=
− − −= = =G G G

	 \	
a b
c d

a b
c d

a b
c d

4
4

2 5
2 5

3 6
3 6

7
2

8
4

9
6

+
+

+
+

+
+

=
− − −= =G G

	 \	 a + 4b = –7	 ... (1)
	    	 2a + 5b = –8	 ... (2)
		  c + 4d = 2	 ... (3)

		  2c + 5d = 4	 ... (4)

	 Mk{efhý (1) yLku (2) Wfu÷íkkt,
	  	 2a + 8b = – 14
		  2a + 5b = – 8
		  –   –     +
		       3b = – 6
			   b = – 2

	 b = – 2 Mk{efhý (1){kt {qfíkkt,
	  	 2a – 16 = – 14
	 \	 2a = 2
	 \	 a = 1

	 Mk{efhý (3) yLku (4) Wfu÷íkkt,
	  	 2c + 8d = 4
		  2c + 5d = 4
		  –    –    –
		       3d = 0
	    \   d = 0

	 d = 0 Mk{efhý (3){kt {qfíkkt,
	  	 2c + 0 = 4
		     \	c = 2

		  yk{, a = 1, b = – 2, c = 2, d = 0

	 \	 X = 
1
2

2
0
−= G

15.	

«« ∆ = 
5
2
1

3
0
2

8
1
3

	 2 Lkku MknyðÞð	 A21	 = (–1)3 
3
2
8
3

				    = (–1) [9 – 16]
		      	 	 = (–1) (–7)
				    = 7

	 0 Lkku MknyðÞð	 A22	 = (–1)4 
5
1
8
3

				    = (1) [15 – 8]
				    = 7

	 1 Lkku MknyðÞð	 A23	 = (–1)5 
5
1
3
2

				    = (–1) [10 – 3]
		      	 	 = (–1) (7) 
				    = – 7

	 ∆	 = a21A21 + a22A22 + a23A23

		  = (2)(7) + (0)(7) + (1)(–7)
		  = 14 + 0 – 7
		  = 7
	 ∆	 = 7

16.	

«« çktLku çkksw log ÷uíkkt,

	 ylog(cosx) = xlog(cosy)

	 \ y dx
d  log(cosx) + log(cosx) dx

d  y

� = x dx
d  log(cosy) + log(cosy) dx

d  x

	 \ y . 1
cos x  (– sinx) + log(cosx) dx

dy

� = x cosy
1  (– siny) dx

dy
 + log(cosy)

	 \ – y tanx + log(cosx) dx
dy

 = – x tany dx
dy

 + log(cosy)

	 \  log(cosx) dx
dy

 + xtany dx
dy

 = log(cosy) + y tan x

	 \  dx
dy

 [log(cosx)  + xtany] = log(cosy) + ytanx

	 	\  dx
dy

 = ( )
( )

xtany log cosx
ytanx log cosy

+
+

17.	

«« 	f (x)	 = (x(x – 2))2

	 f (x)	 = (x(x – 2))2

			  = x2(x – 2)2

			  = x2(x2 – 4x + 4)
	 f (x)	 = x4 – 4x3 + 4x2

	 \ f  ‘(x)	= 4x3 – 12x2 + 8x
			   = 4x(x2 – 3x + 2)
			   = 4x(x – 2)(x – 1)	

	 →	 ytíkhk÷ {u¤ððk {kxu,

		  f  ‘(x) = 0
	 \	 4x(x – 2)(x – 1) = 0
	 \	 x = 0		  x – 2 = 0	 x – 1 = 0
				    x = 2		  x = 1

– ∞ 20 1  ∞
	 →	 ∀ x ∈ (–∞, 0)	 ⇒ x < 0, x – 2 < 0, x – 1 < 0
				   ⇒ x(x – 2) (x – 1) < 0
				   ⇒ 4x(x – 2) (x – 1) < 0
				   ⇒ f  ‘(x) < 0

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



	 →	 ∀ x ∈ (0, 1)	 ⇒ x > 0, x – 2 < 0, x – 1 < 0
				   ⇒ x(x – 2) (x – 1) > 0
				   ⇒ 4x(x – 2) (x – 1) > 0
				   ⇒ f  ‘(x) > 0

	 \	 f yu (0, 1) ytíkhk÷{kt [wMík ðÄíkwt rðÄuÞ Au.

	 →	 ∀ x ∈ (1, 2)	 ⇒ x  > 0, x – 2 < 0, x – 1 > 0
				   ⇒ x(x – 1) (x – 2) < 0
				   ⇒ 4x(x – 1) (x – 2) < 0
				   ⇒ f  ‘(x) < 0

	 \	 f yu (1, 2) ytíkhk÷{kt [wMík ½xíkwt rðÄuÞ Au.

	 →	 ∀ x ∈ (2, ∞)	 ⇒ x  > 0, x – 2 > 0, x – 1 > 0
				   ⇒ x(x – 1) (x – 2) > 0
				   ⇒ 4x(x – 1) (x – 2) > 0
				   ⇒ f  ‘(x) > 0

	 \	 f yu (2, ∞) ytíkhk÷{kt [wMík ðÄíkwt rðÄuÞ Au.

18.	

«« ynª, a b c 0+ + =  nkuðkÚke, 

	 ykÃkýe ÃkkMku a a b c 0$ + + =^ h
	 yÚkðk a a a b a c 0$ $ $+ + =

	 {kxu a b a c a 12
$ $+ =− =− � ..... (1)

	 VheÚke b a b c 0$ + + =^ h
	 yÚkðk a b b c b 162

$ $+ =− =− � ..... (2)

	 yk s «{kýu a c b c 4$ $+ =−  � ..... (3)

	 (1), (2) yLku (3) Lkku Mkhðk¤ku fhíkkt 

	 ykÃkýe ÃkkMku a b b c a c2 21$ $ $+ + =−^ h

	 yÚkðk 2µ = –21, yÚkkoíkT 2
21µ =

−

19.	

«« L1 :	 r 	 = ( it  – 2 jt  + 3 kt ) + t(– it  + jt  – 2 kt )

		  a1 	 = it  – 2 jt  + 3 kt ;

	 íkÚkk	 b1 	 = – it  + jt  – 2 kt

	 L2 :	 r 	 = ( it  – jt  – kt ) + s( it  + 2 jt  – 2 kt )

		  a2 	 = it  – jt  – kt ;

	 íkÚkk	 b2 	 = it  + 2 jt  – 2 kt

	 nðu, b1  × b2

		   	 = 
i j k
1
1
1
2

2
2

− −
−

t t t

			   = 2 it  – 4 jt  – 3 kt

			   ≠ 0

	 ∴ hu¾kyku AuËf yÚkðk rð»k{ík÷eÞ nkuÞ

		  | b1  × b2 |	 = 2 16 92 + +] g
				    = 29

		  a2 – a1 	 = ( it  – jt  – kt ) – ( it  – 2 jt  + 3 kt )

			   = 0 it  + jt  – 4 kt

	 nðu, ( a2 – a1 ) · ( b1 × b2 )

		  = (0 it  + jt  – 4 kt ) · (2 it  – 4 jt  – 3 kt )
		  = 0 – 4 + 12
		  = 8 ≠ 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

		  = 
29
8   yuf{

20.	

«« {ÞkoËk Mktnrík (2) Úke (4) îkhk h[kíkku þõÞ Wfu÷Lkku «Úk{ 

«Ëuþ ABC ykf]rík{kt htøkeLk «Ëuþ íkhefu Ëþkoðu÷ Au. íku 

Mker{ík Au. 

«« rþhku®çkËwyku A, B yLku C Lkk Þk{ yLkw¢{u (0, 5),  

(4, 3) yLku (0, 6) Au. 

«« nðu, ykÃkýu yk Ëhuf ®çkËw ykøk¤ ZLke ®f{ík {u¤ðeyu.

1

2

3

4

5

6

O 1 2 3 4 5 6 7 8 9 10

C(0,6)

B(4,3)

(8,0) (10
,0)

3x + 4y = 24
x+2y=10

7

(0,5)

þõÞ Wfu÷Lkk «ËuþLkkt 
rþhku®çkËwyku

Z = 200x + 500y Lkwt 
Mktøkík {qÕÞ

(0, 5) 2500
(4, 3) 2300 → LÞqLkík{
(0, 50) 3000

	 yk{, ®çkËw (4, 3) ykøk¤ ZLkwt LÞqLkík{ {qÕÞ 2300 {¤u   Au.



21.	

«« 	çku Mk{íkku÷ ÃkkMkkLku WAk¤ðk{kt ykðu Au.

	 ∴	rLkËþkoðfkþ 

			   = {(1, 1), (1, 2), (1, 3), (1, 4), (1, 5), 
(1, 6), (2, 1), (2, 2), ..... (6, 6)}

	 ∴	n (S)	 = 36

	 ½xLkk A :	 «Úk{ ÃkkMkk Ãkh 6 {¤u.

		  {(6, 1), (6, 2), (6, 3), (6, 4), (6, 5), (6, 6)}

	 ∴	 n (A) = 6

	 ½xLkk B :	 çkeò ÃkkMkk Ãkh 2 {¤u.

		  {(1, 2), (2, 2), (3, 2), (4, 2), (5, 2), (6, 2)}

	 ∴	 n (B) = 6

	 ∴	A ∩ B = {(6, 2)}

	 ∴	n(A ∩ B) = 1

		  P(A) = S
A

n
n]
] g
g

 = 36
6  = 6

1

		  P(B) = S
B

n
n]
] g
g

 = 36
6  = 6

1

	 ∴	P(A) · P(B)	 = 6
1  × 6

1

			   = 36
1

		  P(A ∩ B)	 = S
A B
n

n +]
] g
g

			   = 36
1

	 ∴	P(A) · P(B)	 = P(A ∩ B)

	 ∴	½xLkk A yLku ½xLkk B yu rLkhÃkuûk ½xLkk Au.

rð¼køk-C

22.	
«« A2	 = A . A

			  = 
2
2
1

0
1
1

1
3
0

2
2
1

0
1
1

1
3
0− −

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

			  = 
4 0 1
4 2 3
2 2 0

0 0 1
0 1 3
0 1 0

2 0 0
2 3 0
1 3 0

+ +
+ +
− +

+ −
+ −
− +

+ +
+ +
− +

R

T

SSSSSSSS

V

X

WWWWWWWW

	 A2	 = 
5
9
0

1
2
1

2
5
2

−
−
− −

R

T

SSSSSSSS

V

X

WWWWWWWW

	 nðu, A2 – 5A + 6I

			  = 
5
9
0

1
2
1

2
5
2

5
2
2
1

0
1
1

1
3
0

6
1
0
0

0
1
0

0
0
1

−
−
− −

−
−

+

R

T

SSSSSSSS

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

V

X

WWWWWWWW

			  = 
5
9
0

1
2
1

2
5
2

10
10
5

0
5
5

5
15
0

6
0
0

0
6
0

0
0
6

−
−
− −

+
−
−
−

−
+

−
− +

R

T

SSSSSSSS

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

V

X

WWWWWWWW

			  = 
5 10 6
9 10 0
0 5 0

1 0 0
2 5 6
1 5 0

2 5 0
5 15 0
2 0 6

− +
− +
− +

− + +
− − +
− + +

− +
− +

− + +

R

T

SSSSSSSS

V

X

WWWWWWWW

			  = 
1
1
5

1
1
4

3
10
4

−
−

−
−

−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

23.	 A = 
1
3
1

1
0
0

2
2
3

−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

«« 1 Lkku MknyðÞð	 A11	 = (–1)2 
0
0

2
3
−

	

			   = (1)(0 – 0)
			   = 0

	 –1 Lkku MknyðÞð	 A12	 = (–1)3 
3
1

2
3
−

			   = (–1)(9 + 2)
			   = –11

	 2 Lkku MknyðÞð	 A13	 = (–1)4 
3
1
0
0

			   = (1)(0 – 0)
			   = 0

	 3 Lkku MknyðÞð	 A21	 = (–1)3 
1
0
2
3

−

			   = (–1)(–3 – 0)
			   = 3

	 0 Lkku MknyðÞð	 A22	 = (–1)4 
1
1
2
3

			   = 1(3 – 2)
			   = 1

	 –2 Lkku MknyðÞð	 A23	 = (–1)5 
1
1

1
0
−

			   = –1(0 + 1)
			   = – 1

	 1 Lkku MknyðÞð	 A31	 = (–1)4 
1
0

2
2

−
−

			   = 1(2 – 0)
			   = 2

	 0 Lkku MknyðÞð	 A32	 = (–1)5 
1
3
2
2−

			   = –1(–2 – 6)
			   = 8

	 3 Lkku MknyðÞð	 A33	 = (–1)6 
1
3

1
0
−

			   = 1(0 + 3)
			   = 3



	 adj A	 = 
0
11
0

3
1
1

2
8
3

−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

	 A(adj A)	 = 
1
3
1

1
0
0

2
2
3

0
11
0

3
1
1

2
8
3

−
− −

−

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

		  = 
0 11 0
0 0 0
0 0 0

3 1 2
9 0 2
3 0 3

2 8 6
6 0 6
2 0 9

+ +
+ +
+ +

− −
+ +
+ −

− +
+ −
+ +

R

T

SSSSSSSS

V

X

WWWWWWWW

	 A(adj A)	 = 
11
0
0

0
11
0

0
0
11

R

T

SSSSSSSS

V

X

WWWWWWWW
	 .... (1)

	 (adj A) A	 = 
0
11
0

3
1
1

2
8
3

1
3
1

1
0
0

2
2
3

−
−

−
−

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

		  = 
0 9 2
11 3 8
0 3 3

0 0 0
11 0 0
0 0 0

0 6 6
22 2 24
0 2 9

+ +
− + +

− +

+ +
+ +
+ +

− +
− − +

+ +

R

T

SSSSSSSS

V

X

WWWWWWWW

	 (adj A) A	 = 
11
0
0

0
11
0

0
0
11

R

T

SSSSSSSS

V

X

WWWWWWWW
	 .... (2)

	         |A|	 = 
1
3
1

1
0
0

2
2
3

−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

		  = 1(0 – 0) + 1 (9 + 2) + 2 (0 – 0)
		  = 11

	      |A| I3	 = 11
1
0
0

0
1
0

0
0
1

R

T

SSSSSSSS

V

X

WWWWWWWW

		  = 
11
0
0

0
11
0

0
0
11

R

T

SSSSSSSS

V

X

WWWWWWWW
	 .... (3)

	 Ãkrhýk{ (1), (2), (3) ÃkhÚke,

	 A(adjA) = (adjA) A = |A| I

24.

«« y = 500e7x + 600e–7x Lkwt

	 çktLku çkksw x «íÞu rðf÷Lk fhíkkt,

	 dx
dy

 = 500 e7x (7) + 600 e–7x (–7)

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

		 ∴ 
dx
d y

2

2

	 = 500 e7x (7)(7) + 600 e–7x (–7)(–7)

		 ∴ 
dx
d y

2

2

	 = 49 (500 e7x + 600 e–7x)

		 ∴ 
dx
d y

2

2

	 = 49y

25.	

«« ynet,	 f (x)	 = 3x4 + 4x3 – 12x2 + 12

∴	 f ‘(x)	 = 12x3 + 12x2 – 24x

		  = 12x (x + 2)(x – 1)

nðu, f ‘(x) = 0 ÷uíkkt, 

x = 0, x = 1 yLku x = –2 {¤u.

ð¤e, f ‘’(x)	 = 36x2 + 24x – 24 

	 = 12 (3x2 + 2x – 2)

	 ∴ 
f ''(0) = –24 < 0
f ''(1) =  36 > 0
f ''(–2) = 72 > 0{

ykÚke, rîíkeÞ rðfr÷ík fMkkuxe ÃkhÚke, 

rðÄuÞ f Lku x = 0 ykøk¤ MÚkkLkeÞ {n¥k{ {qÕÞ Au íkÚkk 

MÚkkLkeÞ {n¥k{ {qÕÞ f (0) = 12 Au. 

ð¤e, x = 1 íku{s x = –2 ykøk¤ 

rðÄuÞ f Lku MÚkkLkeÞ LÞqLkík{ {qÕÞku Au. 

íku yLkw¢{u f (1) = 7 yLku f (–2) = –20 Au.

26.	

«« I	 = 
x x

x dx
1 9
5

2+ +^ ^h h#

		
x x

x
1 9
5

2+ +^ ^h h  = A
x 1+  + B C

x
x
92 +

+

		 ∴ 5x = A(x2 + 9) + (Bx + C)(x + 1)

	 →	 nðu, x = –1 ÷uíkkt,

	 ∴ –5 = A(10) + (Bx + C)(0)

	 ∴ A = 2
1−

	 →	 nðu, x = 0 ÷uíkkt,

	 ∴ 0 = 9A + B(0) + C(1)

	 ∴ 0 = 2
9−  + 0 + C

	 ∴ C = 2
9

	 →	 nðu, x = 1 ÷uíkkt,

	 ∴ 5 = 10A + (B + C)(2)

	 ∴ 5 = 10A + 2B + 2C

	 ∴ 5 = 2
10−

 + 2B + 2 2
9c m

	 ∴ 5 = –5 + 2B + 9

	 ∴ 2B = 1

	 ∴ B = 2
1



I	 = 
x x

x dx
1 9
5

2+ +^ ^h h#

			  = x
dx

2
1

1
−

+#  + 
x

x

92
2
1

2
9

+

+
#  dx

			  = x
dx

2
1

1
−

+#  + 2 2
1
] g x

x
9

2
2 +
#  dx 

+ 
x
dx

2
9

92 +
#

	 I	 = x
dx

2
1

1
−

+#  + 
x

x
4
1

9

9dx
d

2

2

+

+^ h
#  dx

+ 
x
dx

2
9

32 2+] ]g g#
			  = 2

1−  log |x + 1| + 4
1  log (x2 + 9)

+ 2
9
3
1b l  tan–1 x

3c m  + c

	 I	 = 2
1−  log |x + 1| + 4

1  log (x2 + 9)

+ 2
3  tan–1 x

3c m  + c

27.	

«« dx
dy

 + y cot x = 4x cosec x	 ... (1)

	 Ãkrhýk{ (1) Lku dx
dy

 + P(x) y = Q(x) MkkÚku Mkh¾kðíkkt

	 P(x) = cot x

	 Q(x) = 4x cosec x

	 →	 MktfÕÞfkhf yðÞð	 I.F.	 = e P x dx] g#

				    = e cot x dx#

				    = elog sin x

				    = sin x

	 →	 Ãkrhýk{ (1) Lku sin x ðzu økwýíkkt,

	 ∴ dx
dy

 sin x + y cot x sin x = 4x cosec x sin x

	 ∴	 dx
d  (y sin x) = 4x

	 ∴	 y sin x = # 4x dx

	 ∴	 y sin x = 2x2 + c	 ... (1)

	 →	 òu x = 2
π  yLku y = 0 nkuÞ íkku,

	 ∴	 0 = 2 4
2π < F  + c

	 ∴	 c = – 2
2π 

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

	 ∴	 y sin x = 2x2 – 2
2π , ßÞkt, sin x ≠ 0

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


