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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. 

 « L.H.S. = cos–1
13
12  + sin–1

5
3

    cos–1
13
12  = α   ,   sin–1

5
3  = β

   

5

12
α

13
3

4
β

5

	 \ cos α = 13
12 , sin α = 12

5 	 sin β = 5
3 , cos β = 5

4

  sin (α + β) = sin α cos β + cos α sin β

	 	 	 = 13
5

5
4c bm l  + 13

12
5
3b bl l

   = 65
20  + 65

36

   = 65
56

 \      α + β = sin–1
65
56

 \ cos–1
13
12  + sin–1

5
3  = sin–1

65
56

3. 

 « y = cosx3 . sin2(x5)

 dx
dy

 = cosx3 . dx
d  sin2(x5) + sin2(x5) dx

d  cosx3

   = cosx3 . 2sin(x5) . dx
d  (sin(x5))

 + sin2(x5) (– sinx3) dx
d  (x3)

   = cosx3 . 2sin(x5) . cosx5 . 5x4 – sin2(x5) sinx3 . 3x2

   = 5x4 . cosx3 . 2sin(x5) . cosx5 

– 3x2 . sin2(x5) . sinx3

   = 5x4 . cosx3 sin(2x5) – 3x2 . sin2(x5) sinx3
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4. 

 « Method 1 :

 I = cos
cos

x
x dx1+#

   = cos
cos

cos
cos

x
x

x
x

1 1
1

#+ −
−^
^

h
h#  dx

 I = 
sin

cos cos
x

x x
2

2−#  dx

   = 
sin
cos

x
x

2#  dx – 
sin
cos

x
x

2

2
#  dx

   = cot cosec cotx x dx x dx· 2−# #

   = cot cosec cosecx x dx x dx1· 2− −^ h# #

   = cot cosec cosecx x dx x dx dx1· 2− +# # #

 I = – cosec x + cot x + x + c

 I = x – (cosec x – cot x) + c

 I = x – sin
cos
x
x1 −c m  + c

   = x – 
sin cos
sin

2
2

x x

x

2 2

2
2f p  + c

   = x – tan x
2  + c

 « Method 2 :

 # cos
cos

x
x

1+  dx

 = # cos
cos

x
x

1
1 1–

+
+

 dx

 = # cos
cos

x
x

1
1
+
+

 dx – # cos x1
1

+  dx

 = # 1 dx – #
cos2
1

x2
2

 dx

 = # 1 dx – 2
1 # sec2 x

2  dx

 = x – 2
1  

tan x

2
1
2  + c

 = x – tan x
2  + 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

 « Required Area :

 A = 4 × Area bounded 

	 on	 the	first	 quadrant

  \ 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 

  I = 2
3π 

 Now, A = 4| I | 

    = 4 2
3π 

	 \ A = 6π	 sq.	 units

Now, x
y

4 9
2 2

+  = 1

\ y2 = 9 x1 4
2

−< F

	 	 = 4
9  (4 – x2)

\ y  = 2
3 x4 2−



6. 

 « x2 = y

(0,  0)

x = 1 x = 2
Y

y  = x2

(1,  0) (2,  0) X

 Area, A = | I |

 \ I = 
1

2

# y dx

 \ I = 
1

2

# x2 dx

 \ I = x
3
3

1

2
< F

 \ I = 3
1  ((2)3 – (1)3)

 \ I = 3
7

 Now, A = |I| = 3
7

 \ A = 3
7  sq.	 units

7. 

 « y log y dx – x dy = 0 
 \ x dy = y log y dx

 \ logy y
dy

 = x
dx

 →	 Integrate	 both	 sides,

 \  logy y
dy#  = x

dx#

 \  log y
y dy
1

#  = x
dx#

 \  log

log

y
dy
d y^ h
#  dy = x

dx#
 \  log | log (y)| = log | x | + log | c |
 \  log | log y| = log | x · c |
 \  log y = x · c
	 \  y = exc;
 Which	 is	 uniques	 solution	 of	 given	 differentiation	

equation.

8. 

 «  a  = it  + jt  + kt

  b  = 2 it  – jt  + 3 kt

  c  = it  – 2 jt  + kt

  2 a  – b  + 3 c
   = 2 it  + 2 jt  + 2 kt  – 2 it  + jt  – 3 kt  

+ 3 it  – 6 jt  + 3 kt

   = 3 it  – 3 jt  + 2 kt

 2 a  – b  + 3 c 	 parallel	 vector,

   = 
a b c
a b c
2 3
2 2

− +
− +

   = 
i j k
9 9 4

3 3 2
+ +

− +t t t

   = 
22
3 it  – 

22
3 jt  + 

22
2 kt

9. 

 « Here, x
y z

2
2

5
1

3
3− =

−
= −

+

 \	 L : r  = 2 it  + jt  – 3 kt  + λ(2 it  + 5 jt  – 3 kt )

 	 	 b1  = 2 it  + 5 jt  – 3 kt

 and x
y z

1
2

8
4

4
5

−
+ =

−
= −

 \	 M : r  = (–2 it  + 4 jt  + 5 kt ) + µ(– it  + 8 jt  + 4 kt )

   b2  = – it  + 8 jt  + 4 kt

 b1 · b2  = (2 it  + 5 jt  – 3 kt )·(– it  + 8 jt  + 4 kt ) 
   = –2 + 40 – 12
   = 26

    | b1 |  = 4 9 25+ +

   = 38

    | b2 |  = 1 64 16+ +  

   = 81

   = 9

	 If	 the	 angle	 between	L	 and	M,

  cos α = 
·

b b

b b

1 2

1 2

  cos α = 
38 9
26

 \     α = cos–1
9 38
26d n

	 Therefore,	the	angle	between	two	lines	is	cos–1
9 38
26d n .



10. 

 «
x
3
1

−
−

 = k
y
2

2−
 = z

2
3−

 \ L : r  = ( it  + 2 jt  + 3 kt ) 
+ λ(–3 it  + 2k jt  + 2 kt ), λ ∈ R

   b1  = –3 it  + 2k jt  + 2 kt

But, k
x
3
1−  = 

y
1

1−
 = z

5
6

−
−

 \ M : r  = ( it  + jt  + 6 kt ) 
+ µ(3k it  + jt  – 5 kt ), µ ∈ R

   b2  = 3k it  + jt  – 5 kt

Both	 lines	 are	 perpendicular	 to	 each	other.
 \ b1 · b2  = 0

 \ (–3 it  + 2k jt  + 2 kt ) · (3k it  + jt  – 5 kt ) = 0

 \ –9k + 2k – 10 = 0

 \ –7k = 10

 \ k = 7
10−

11. 

 « Mother,	 father	 and	 son	 line	 up	 at	 random	 for	 a	 family	
picture

	 Suppose	 Mother	 → M
   Father → F
   Son  → S
  \	Number	of	 arrangrment	 of	 three	persons	 in	 a	 row	
 = 3P3

  \	 Possible	 outcomes	=	 3P3 = 3! = 6

  \ S = {(M, F, S), (M, S, F), (F, M, S), 
(F, S, M), (S, M, F), (S, F, M)}

	 	Event	 E	 :	 son	on	one	 end.
   E = {(M, F, S), (F, M, S), (S, M, F), (S, F, M)}
  \ r = 4

  \ P(E) = n
r  

   = 6
4

   = 3
2

	 	Event	 F	 :	 father	 in	middle
   F : {(M, F, S), (S, F, M)}
  \ r = 2

  \ P(F) = 6
2

3
1=

   E ∩ F = {(M, F, S), (S, F, M)}
  \ r = 2

  \ P(E ∩ F) = 3
1

	 \ P(E | F) = P F
P E F+]
] g
g

    = 
3
1
3
1

    = 1

12. 

 « Two dice are thrown n = 36
 S = {(1, 1), (1, 2), (1, 3), (1, 4), (1, 5),  

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

	 Event	 A	 :	 Two	 numbers	 appearing	 on	 throwing	 two	
dice	 are	 different.

	 \ r = 30

	 \ P(A) = 36
30

    = 6
5

	 Event	 B	 :	 the	 sum	of	 numbers	 on	 the	dice	 is	 4.
  B = {(1, 3), (2, 2), (3, 1)}
  A ∩ B = {(1, 3), (3, 1)}
 \ r = 2

 \ P(A ∩ B) = 36
2

18
1=

 \	 P(B | A) = P A
P A B+]
] g
g

    = 
6
5
18
1

    = 15
1

SECTION B

13. 

 « Here, A = R – {3}, B = R – {1}, f (x) = x
x
3
2

−
−c m  

 ∀ x1, x2 ∈	A, ⇒ f (x1) = f (x2)

  ⇒ x
x

x
x

3
2

3
2

1

1

2

2
−
−

= −
−

	 	 ⇒ (x1 – 2) (x2 – 3) = (x2 – 2) (x1 – 3)
	 	 ⇒ x1x2 – 3x1 – 2x2 + 6 

= x1x2 – 3x2 – 2x1 + 6
  ⇒ x1 = x2

	 \ f	 is	 one-one	 function.



	 Suppose,	y ∈	B = R – {1}
 y = f (x)

	 \ y = x
x
3
2

−
−

	 \ y(x – 3) = x – 2
	 \ yx – 3y = x – 2
	 \ yx – x = 3y – 2
	 \ x(y – 1) = 3y – 2

	 \ x = y
y
1

3 2
−
−

 ∈	R	–	{3}	 (Domain)

 Now, f (x) = f 
y
y
1

3 2
−
−e o  =  

y
y
y
y

1
3 2

3

1
3 2

2

−
−

−

−
−

−

    = y y
y y
3 2 3 3
3 2 2 2

− − +
− − +

 = y

	 \ For ∀ y ∈	B = R – {1}

 x = y
y
1

3 2
−
−

 ∈	A	=	R	–	 {3}	 such	 that,	 f (x) = y.

	 \ f	 is	 onto	 function.

Note : f : R – c
d−& 0  → R – c

a& 0 ;

f (x) = cx d
ax b
+
+

	is	always	one-one	and	onto	function.

14. 

 « Total	 trust	 invests	 is	` 30,000.
	 Let	 a	 trust	 invests	 ` x in	 5%	 interest	 per	 year	 and	

remaining	 fund	` (30000 – x) in 7%	 interest	 per	 year.
(a)	 The	 trust	 fund	must	 obtain	 an	 annual	 total	
	 interest	` 1,800

  \	 [x 30000 – x] 100
5

100
7> H  = [1800]

  \	 ( )x x100
5

100
7 30000+ −; E  = [1800]

  \	 x x
100

5 210000 7+ −; E  = [1800]

  – 2x + 210000 = 180000
  \ 2x = 30000
  \ x = ` 15000
	 Thus,	 to	 get	 annual	 interest	` 1,800, 
	 first	 bond	 invests	` 15,000 and 
	 Second	bond	 invests	 (30000 – 15000) = ` 15,000

(b)	 The	 trust	 fund	 must	 obtain	 an	 annual	 total	 interest	 
` 2,000.

  \	 [x 30000 – x] 100
5

100
7> H  = [2000]

5% = 100
5

7% = 100
7

  \	
( )x x

100
5

100
7 30000

+
−< F  = [2000]

  \	 x x
100

5 210000 7+ −
 = 2000

  \	–2x + 210000 = 200000
  \ –2x = –10000
  \ x = ` 5,000.
	 Thus,	 to	 get	 annual	 interest	 	` 2,000, 
	 first	 bond	 invests	` 5,000 and 
	 Second	bond	 invests	 (30000 – 5000) = ` 25,000

15. 

 « ∆ = 
x
y
z

yz
zx
xy

1
1
1

 Co-factor	of	the	element	yz A13 = (–1)4 
y
z

1
1  

   = (1) (z – y) = (z – y)

 Co-factor	of	the	element	zx A23 = (–1)5 
x
z

1
1  

   = (–1) (z – x) = x – z

 Co-factor	of	the	element	xy A33 = (–1)6 
x
y

1
1

   = (1) (y – x) = y – x
 ∆ = a13A13 + a23A23 + a33A33

  = (yz)(z – y) + (zx)(x – z) + (xy)(y – x)

  = yz2 – y2z + zx2 – z2x + xy2 – x2y

  = z (x2 – y2) + z2 (y – x) + xy (y – x)

  = z [(x – y) (x + y)] + z2 (y – x) + xy (y – x)

  = (y – x) (– z (x + y) + z2 + xy)

  = (y – x) (–zx – yz + z2 + xy)

  = (y – x) (z(z – x) – y(z – x))

  = (y – x) (z – x) (z – y)

  = (x – y) (y – z) (z – x)

16. 

 « Suppose,	u = (logx)x and v =  xlogx

	 \	y = u + v
	 Now,	differentiate	w.r.t.	x,

  dx
dy

dx
du

dx
dv= +  ......... (1)

 Here, u = (logx)x

	 Take	both	 the	 sides	 log,
 log u = x log(logx)



	 Now,	differentiate	w.r.t.	x,

 	\ u dx
du1  = x dx

d  log(logx) + log(logx) dx
d  x

    = ( )x xlogx log logx1
# +

 	\ dx
du  = u ( )log x log logx1 +< F

 	   dx
du  = (logx)x ( )log x log logx1 +< F  ...... (2)

 Now, v = xlogx

	 Take	both	 the	 sides	 log
 log v = log x . log x
	 Now,	differentiate	w.r.t.	x,

  	 v dx
dv1  = logx dx

d  logx + logx . dx
d  log x

    = logx × 1x   +  log x × 1x

 \	 1
v dx
dv  = 

2
x
logx

 \	 	 dx
dv  = 

2v x
logx; E

 \	  dx
dv  = xlogx x

logx2; E  ...... (3)

	 Put	 the	value	of	 equation	 (2)	 and	 (3)	 in	 equation	 (1),

 \ dx
dy

 = (logx)x ( )log log logx x1 +< F  

+ xlogx x
logx2; E

   = (logx)x–1 + (logx)x . log(logx) 

+ xlogx–1 [2log x]

 .( ) [ ( )] ( )dx
dy

logx logx log logx x logx1 2 logx x1 1–= + + −

17. 

 « y = 
cos
sin

2
4

θ
θ

+^ h  – θ, θ	∈	 ,0 2
π ; E

	 \ d
dy
θ  = 

cos
cos cos sin sin

2
2 4 4

2θ
θ θ θ θ

+
+ − −] ]

]
]g g

g
g

  –  1

    = 
cos

cos cos sin
2

8 4 4
2

2 2

θ
θ θ θ

+
+ +
] g  – 1

    = 
cos

cos cos sin cos
2

8 4 2
2

2 2 2

θ

θ θ θ θ
+

+ + − +^
^

^
h
h h

    = 
cos

cos cos cos
2

8 4 4 4
2

2

θ
θ θ θ

+
+ − − −
^ h

    = 
cos

cos cos
2

4
2

2

θ
θ θ

+
−

^ h

	 		 d
dy
θ  = 

cos
cos cos
2
4

2θ
θ θ

+
−

^
^

h
h

 Here, θ ∈ ,0 2
π ; E  ⇒ cos θ > 0

    ⇒	 (4 – cos θ) > 0
    ⇒	 (2 + cos θ)2 > 0

    ⇒	
cos

cos cos
2
4

2θ
θ θ

+
−

^
^

h
h

 > 0

    ⇒	 d
dy
θ  > 0

 \ f	 is	 increasing	 function	of	 ,0 2
π ; E .

18. 

 « a  = it  – jt  + 3 kt

 b  = 2 it  – 7 jt  + kt

 The	 area	of	 parellelogram,

  ∆ = | a × b | ... (1)

 Now, a × b  = 
i j k
1
2

1
7
3
1

−
−

t t t

   a × b  = 20 it  + 5 jt  – 5 kt

   | a × b | = 400 25 25+ +

    = 450

    = 15 2
  From	equation	 (1),	∆ = 15 2  sq.	 units.

19. 

 « Two	 lines	 are	 parallel,

	 We	have	 a1  = it  + 2 jt  – 4 kt ,

   a2  = 3 it  + 3 jt  – 5 kt  and

   b  = 2 it  + 3 jt  + 6 kt

	 So,	 the	distance	between	 lines	 are

  d = 
b

b a a2 1# −_ i

   = 

i j k

4 9 36

2
2
3
1
6
1

+ +

−

t t t

   = 
i j k

49
9 14 4− + −t t t

   = 
49
293

   = 7
293

 unit



20. 

 « x + 2y < 120
   x + y > 60
  x – 2y > 0
  x > 0
  y > 0

	 	 Objective	 function	Z	=	5x + 10y

  x + 2y = 120 ... (i) x + y = 60 ... (ii)

  

x 0 120
y 60 0  

x 0 60
y 60 0

x – 2y = 0 ... (iii)

x 0 2
y 0 0

	 Solving	 equation	 (i)	 and	 (ii),

  

x + 2y = 120
x +  y  = 60

y = 60

  \ x = 0
	 Solving	 equation	 (ii)	 and	 (iii),

  

x + y = 60
x + 2y = 0

3y = 60

   \ y = 20
	 	 Put	 y	=	20	 in	 eqn (iii) 
   x – 2(20) = 0
  \ x = 40
	 Solving	 equation	 (i)	 and	 (iii),
   \ 4y = 120
   \ y = 30  \ x = 60
  (60, 30)   (0, 0) ×

20

40

60

80

120

140

20 40 60 80 100 120

(60, 3
0)

(120, 0)

x –
 2y =

 0

(40, 20)

(60, 0)
x + y = 60 x + 2y = 120

140

100

Y

X

(0, 60)

(0, 60)
(120, 0)

×



(0,  60) ×
(60,  0) 

(0, 0)
(2, 1)

×

(0, 60) ×

(40, 20) 

	 The	 shaded	 region	 in	fig.	 is	 feasible	 region	determined	
by	 the	 system	of	 constrints	which	 is	 bounded.	The	 co-
ordinates	of	corner	points	are	(40,	20),	(60,	30),	(60,	0)	
and (120, 0).

Corner Point Corresponding	value	of	
Z	=	5x + 10y

(60, 30) 600 ←	Maximum
(40, 20) 400
(60, 0) 300 ←	Minimum
(120, 0) 600 ←	Maximum

	 Thus,	 The	maximum	 value	 of	 Z	 is	 600	 and	Minimum	
value	of	Z	 is	 300.

21. 

 « 60%	students	 reside	 in	 a	 hostel
Event	A	 :	 A	 student	 is	 hostelier

   P(A) = 100
60

	 40%	are	 day	 scholars.
	 Event	B	 :	 Student	 is	 not	 living	 in	 hostel.

   P(B) = 100
40

	 Event	E	 :	Student	 has	 an	grade	A

 P(E) = P(A) · P(E | A) + P(B) · P (E | B)

  = 100
60  × 100

30  + 100
40  × 100

20

  = 100
18  + 100

8

  = 100
26

 P(A | E) = 
|

P E
P A P E A·]

]
^g
g

h

   = 
100
26

100
60

100
30

#

   = 13
9

SECTION C

22. 

 « Here, A = 
3
2
4

3
2
5

1
1
2

−
−

−
−

−R

T

SSSSSSSS

V

X

WWWWWWWW

   AT = 
3
3
1

2
2
1

4
5
2−

−
−

−
−

R

T

SSSSSSSS

V

X

WWWWWWWW



   P = 2
1  (A + AT)

    = 2
1  

3
2
4

3
2
5

1
1
2

3
3
1

2
2
1

4
5
2

−
−

−
−

−
+

−

−
−

−
−

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

Z

[

\

]]]]
]]]]

_

`

a

bbbb
bbbb

    = 2
1  

3 3
2 3
4 1

3 2
2 2
5 1

1 4
1 5
2 2

+
− +
− −

−
− −
− +

− −
−
+

R

T

SSSSSSSS

V

X

WWWWWWWW

    = 2
1  

6
1
5

1
4
4

5
4
4−

−
−

−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

    = 

3
2
2

2
2

2
1

2
5

2
1

2
5

−

−

−

−

−

R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

 \ P = PT

 \ P is	 symmetric	matrix.

   Q = 2
1 	 (A	– AT)

    = 2
1

3
2
4

3
2
5

1
1
2

3
3
1

2
2
1

4
5
2

−
−

−
−

−
−

−

−
−

−
−

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

Z

[

\

]]]]
]]]]

_

`

a

bbbb
bbbb

    = 2
1  

3 3
2 3
4 1

3 2
2 2
5 1

1 4
1 5
2 2

−
− −
− +

+
− +
− −

− +
+
−

R

T

SSSSSSSS

V

X

WWWWWWWW

    = 2
1  

0
5
3

5
0
6

3
6
0

−
− −

R

T

SSSSSSSS

V

X

WWWWWWWW

   Q = 

0
0
3
3
0

2
5

2
3

2
5

2
3

−

− −

R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

   QT = 
0

0
3

3
0

2
5

2
3

2
5

2
3

−

− −R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

 \ Q = – QT

 \ Q is	 skew	 symmetric	matrix.

   P + Q	 = 

3
2
2

2
2

0
0
3
3
0

2
1

2
5

2
1

2
5

2
5

2
3

2
5

2
3

−

−

−

−

− + −

− −

R

T

SSSSSSSSSSS

R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

V

X

WWWWWWWWWWW

    = 
3
2
4

3
2
5

1
1
2

−
−

−
−

−R

T

SSSSSSSS

V

X

WWWWWWWW

    = A

23. 

 « A =	
2
3
1

3
2
1

5
4
2

−
−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

 |A| = 
2
3
1

3
2
1

5
4
2

−
−
−

  = 2(– 4 + 4) + 3(– 6 + 4) + 5(3 – 2)
  = 0 + 3(– 2) + 5(1)
  = – 6 + 5
  = – 1 ≠	0
 \	A–1 exists.
 For	finding	adj A,

 Co-factor	of	element	2 A11 = (–1)2 
2
1

4
2

−
−  

    = 1(– 4 + 4)  = 0

 Co-factor	of	element	–3 A12 = (–1)3 
3
1

4
2

−
−  

    = (–1)(–6 + 4) = 2

 Co-factor	of	element	5 A13 = (–1)4 
3
1
2
1

    = 1(3 – 2) = 1

 Co-factor	of	element	3 A21 = (–1)3 
3
1

5
2

−
−  

    = (–1)(6 – 5) = – 1

 Co-factor	of	element	2 A22 = (–1)4 
2
1
5
2−

    = 1(– 4 – 5) = – 9

 Co-factor	of	element	–4 A23 = (–1)5 
2
1

3
1
−

    = (–1)(2 + 3) = – 5

 Co-factor	of	element	1  A31  = (–1)4 
3
2

5
4

−
−

    = 1(12 – 10) = 2

 Co-factor	of	element	1 A32 = (–1)5 
2
3
5
4−

    = (–1)(– 8 – 15) = 23

 Co-factor	of	element	–2 A33 = (–1)6 
2
3

3
2
−

    = 1(4 + 9) = 13

	 \ adj A = 
0
2
1

1
9
5

2
23
13

−
−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

  A–1 = | |A Aadj1

   = ( )1
1

0
2
1

1
9
5

2
23
13

−

−
−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

 \ A–1 = 
0
2
1

1
9
5

2
23
13

−
−

−
−
−

R

T

SSSSSSSS

V

X

WWWWWWWW



 Now, 2x – 3y + 5z = 11
  3x + 2y – 4z = – 5
  x + y – 2z = – 3

 « The	 equation	 can	be	 represented	 as	matrix	 form,

 \ 
1x

y
z

2
3
1

3
2
1

5
4
2

1
5
3

−
−
−

= −
−

R

T

SSSSSSSS

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

V

X

WWWWWWWW

 \	AX = B

 Where,  A = 
2
3
1

3
2
1

5
4
2

−
−
−

R

T

SSSSSSSS

V

X

WWWWWWWW
, X = 

x
y
z

R

T

SSSSSSSS

V

X

WWWWWWWW
, B = 

11
5
3

−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

 \	 X = A–1B

 \ 
x
y
z

R

T

SSSSSSSS

V

X

WWWWWWWW
 = 

0
2
1

1
9
5

2
23
13

11
5
3

−
−

−
−
−

−
−

R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

   = 
0 5 6
22 45 69
11 25 39

− +
− − +
− − +

R

T

SSSSSSSS

V

X

WWWWWWWW

 \ 
x
y
z

R

T

SSSSSSSS

V

X

WWWWWWWW
 = 

1
2
3

R

T

SSSSSSSS

V

X

WWWWWWWW

 Solution : x = 1, y = 2, z = 3

24. 

 « (x – a)2 + (y – b)2 = c2 .......... (1)
 Now,	differentiate	 by	x	 on	both	 sides,

 2(x – a) + 2(y – b) dx
dy

 = 0

 \ (x – a) + (y – b) dx
dy

 = 0

 \ 
( )

dx
dy

y b
x a

= −
− −

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

	 Now,	differentiate	 by	x	 on	both	 sides,

 
dx
d y

2

2

 = 
( )

( ) ( ) ( )

y b

y b x a dx
dy

1 ·
2

−
−

− − −
R

T

SSSSSSSS

V

X

WWWWWWWW

   = 
( )

( ) ( )
( ) ( )

y b

y b y b
x a x a

2
−

−

− + −
− −R

T

SSSSSSSSS

V

X

WWWWWWWWW

 

( From	equation	(2))

   = 
( )

( ) ( )

y b
y b x a

3

2 2
−

−

− + −> H

 \ 
dx
d y

2

2

 = 
( )y b
c

3

2

−
−

  ( From	equation	 (1))

 Now, 

dx
d y

1 dx
dy

2

2

2 2
3

+ a k; D
 = 

( )y b
c
y b
x a1

3

2

2 2
3

−
−

+ −
−d n> H

   = 

( )

( )

( ) ( )

y b
c

y b
y b x a

3

2

2

2 2 2
3

−
−

−

− + −> H

   = 
( )

[ ]

[ ]

( )

y b

c
c
y b

2

2

2

3

2
3

2
3

#

−

− −

7 A

   = 
( )

( )

y b
c

c
y b

3

3

2

3

#
−
− −

   = – c,   c > 0
 Which	 is	 constant	 independent	 of	a and b.

25. 

A

B M C

N P(a, b)θa

θ
2

π 
b

 « AC 	 is	 hypotenuse	of	 right	 angle	 triangle	∆ABC.
 Point P(a, b)	 lies	 on	 the	hypotenuse

 Here, PM BC=  and PN  ⊥	 AB

	 Suppose,	∠APN = ∠PCM = θ

	 ∆ABC	 is	 right	 angle	 triangle	θ	∈ ,0 2
π c m

 → In ∆APN,

   cos θ = AP
PN

AP
a=

	 	\   AP = cos
a

θ 
	 	\   AP = a sec θ

 → In ∆PMC,

   sin θ = PC
PM

PC
b=

	 	\   PC = sin
b

θ 
	 	\   PC = b cosec θ
 Now, 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
 → For	minimum	 length	of	 hypotenuse,
   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

+

	 Put	 this	 value	 in	 equation	 (1),

 \ 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
 \	 Minimum	 length	of	 hypotenuse	 a b3

2
3
2 2
3

+` j .

26. 

 « I = 
log log

x
x x x

dx
1 1 2

4

2 2+ + −^ h7 A#

   = 
log log

x

x x x1 1
4

2 2 2+ + −^ h7 A#  dx

   = log
x
x

x
x dx

1 1
4

2

2

2+ +e o#

a b3
2

3
2

+

a 3
1

b 3
1

θ

   = log
x

x

x
dx

1
1 1x

4

1

2
2+

+d n#

 I = log
x x

dx
1

1 1x
3

1

2
2+

+d n#

 Now, 1 + 
x
1
2  = t2

  \ 
x
2
3

−
 dx = 2t · dt

  \ 
x
dx

3  = –t dt

 I = #  t · log(t2) (–t dt)

   = # –2t2 · log t dt

 I = –2 # t2 · log t dt

 I = –2 I1 ... (1)

Now, I1 = # t2 · log t dt

  u = log t	 	 	 	 	 ;	 v = t2

  \ dt
du

t
1=

 I1 = log t # t2 dt – t t dt1 2; E##  dt

   = 
log t t
3
· 3

 – t
t1
3·
3

#  dt

   = 
log t t
3
· 3

 – t dt3
1 2#

 I1 = 
log t t
3
· 3

 – t
9
3
	+ c

 Now, 1 + 
x
1
2  = t2,

 \ t = 
x

1 1
2+  yLku t3 = 

x
1 1

2
2
3

+d n

 I1 = t
3
3

 log t 3
1−; E  + c

 I1 = logx x3
1 1 1

1 1
3
12 2

2
3

2
1

+ + −d dn n> H  + c1

 I = log
x x3

1 1 1
2
1 1 1

3
1

2 2
2
3

+ + −d n = < F G  + c1

Substitute	 the	value	of	 I1 in equation (1),

 I = log
x x3

2 1 1
2
1 1 1

3
1

2 2
2
3

− + + −d n< =F G  + c

 I = log
x x3

1 1 1 1 1
3
2

2 2
2
3

− + + −d n< =F G  + c



27. 

 « Method 1 :
	 The	given	differential	 equation	 can	be	written	 as	 :

  sin cosxy x
y x x

y2−c cm m< F  dy

= cos sinxy x
y y x

y2+c cm m< F  dx

 \ dx
dy

 = 
xy sin x cos

xy cos y sin

x
y

x
y

x
y

x
y

2

2

−

+

`
` `

`j
j j

j
	 Dividing	numerator	 and	denominator	 on	RHS	by	x2,
 we get,

 \ 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)

	 	Clearly,	 equation	 (1)	 is	 a	 homogeneous	differential	

	 equation	of	 the	 form	 dx
dy

 = g x
yc m .

  →	 To	 solve	 it,	we	make	 the	 substitution 
   y = vx ... (2)

 \ dx
dy

 = v + x dx
dv

 \ v + x dx
dv  = v sin v cos v

v cos v v sin v2

−
+

	 (using	 (1)	 and	 (2))

 \ x dx
dv  = v sin v cos v

v cos v2
−

 \ v cos v
v sin v cos v dv−b l  = x

dx2

   # 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

 →	 Replacing	v	 by	 x
y

 in equation (3), we get,

 \ 
x

sec

x
y

x
y

2`
`
^j
j
h  = c  where, c = ± c1

 \ sec x
yc m  = cxy

	 which	 is	 the	 general	 solution	 of	 the	 given	 differential	
equation.

 « Method 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


