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DE TAILED EXPL ANATIONS

1.1.1.1.1. (c)(c)(c)(c)(c)
dz = dx + idy

=

1
2

0

( )( )y d dy
+

− + +∫
i

x ix x i

=

1
2

0

( )( )d d− + +∫ x x ix x i x (∵ along the given straight line y = x)

1 + i

y = x

0

=
1

2

0

(1 )d+∫ ix i x

=
1

2

0

(1 ) d+∫ i i x x

=

13

0

( 1)
3

− xi  = 
1

( 1 )
3

− + i

2.2.2.2.2. (b)(b)(b)(b)(b)
Let ex = p

exdx = dp

I =
0

d
e e

∞

−+∫ x x
x

 = 2
0 1

e d
e

∞

+∫
x

x
x

=
0

2
1

1

p e

p e

dp
p

∞= = ∞

= =
+∫ ⇒ ( )1

1
tan p

∞−

= tan–1 ∞ – tan–1 1

=
2 4 4
π π π− =

3.3.3.3.3. (a)(a)(a)(a)(a)
Eigen value of A are, λ1,  λ2, λ3

A = λ1 ⋅  λ2 ⋅ λ3

Eigen value of A–1 is 
1 2 3

1 1 1
, ,

λ λ λ

1

1
λ = 1 ⇒ λ1 = 1

2

1
λ = 2 ⇒ λ2 =

1
2

3

1
λ = 5 ⇒ λ3 =

1
5

λ1  λ2 λ3 = ( ) 1 1 11 0.1
2 5 10

   = =    

A  = 0.1
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4.4.4.4.4. (d)(d)(d)(d)(d)
y = sec(tan–1 x)

dy
d x

= 1 1
2

1sec(tan ) tan(tan )
1

− −⋅ ⋅
+

x x
x

sec sec tand
d

 =  
x x x

x
for x = 1

tan–1 (x) =
4
π

dy
d x = 2

1sec tan
4 4 1 1
π π   ⋅ ⋅    +   

=
1

2 1
2

× ×

=
1
2

 = 0.707

5.5.5.5.5. (a)(a)(a)(a)(a)
Diverge of curl of a vector is always zero.

6.6.6.6.6. (b)(b)(b)(b)(b)
2x + y + 2z = 0
x + y + 3z = 0

 4x + 3y + z = 0

[A : B] =
2 1 2 0
1 1 3 0
4 3 1 0

 
 
 
  

 = 

1 1 3 0
2 1 2 0
4 3 1 0

 
 
 
  

R2 → R2 – 2R1, R3 → R3 – 4R1

=

1 1 3 0
0 1 4 0
0 1 11 0

 
 − − 
 − − 

R3 → R3 – R2,

=
1 1 3 0
0 1 4 0
0 0 7 0

 
 − 
 − 

Rank of [A : B] = 3
Rank of [A] = 3 = Rank of [A : B] = number of unknowns
So, unique soluton exists

7.7.7.7.7. (a)(a)(a)(a)(a)

fX(x) =
1; 0 1

0; otherwise

< <



x

E(X4) =
4 ( )f d

∞

−∞
∫ xx x x  = 

11 5
4

0 0

1
.1

5 5
d

 
= =  ∫ xx x  = 0.2
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8.8.8.8.8. (b)(b)(b)(b)(b)
(D2 + 4)y = 10 sin x

to get PI, put D2 = –1

PI =
22

1

10sin 10sin
34 DD = −

=
+
x x

Asinx = 3.33sinx
A = 3.33

9.9.9.9.9. (d)(d)(d)(d)(d)

 A – λ I =
cos sin

0
sin cos

α − λ α 
= − α α − λ 

(cosα – λ)2 + sin2α = 0
(cosα – λ) = ± i sin α

λ = e± iα

10.10.10.10.10. (a)(a)(a)(a)(a)

I =
/2

0

sin
log

cos
d

π  
  ∫

x x
x

= [ ]
/2

0

log(sin ) log(cos )d d
π

−∫ x x x x ( ) ( )
b b

a a

f d f a b d
 

= + − 
  
∫ ∫x x x x

=
/2 /2

0 0
logsin log(cos )

2
d d

π ππ − −  ∫ ∫x x x x

=
/2 /2

0 0

log(cos ) log(cos )d d
π π

−∫ ∫x x x x

I = 0

11.11.11.11.11. (d)(d)(d)(d)(d)
D2 + 7D + 12 = 0

(D + 3) (D + 4) = 0
D = –3, –4

y = 3 4
1 2C e C e− −+x x

y(0) = C1 + C2 = 1
y ′(0) = –3C1 – 4C2 = 0

⇒ –3C1 – 4C2 = 0
3C1 + 3C2 = 3

C2 = –3
C1 = 4

y(x) = 3 44 3e e− −−x x

12.12.12.12.12. (a)(a)(a)(a)(a)

P (X = k) =
!

ke
k

−λ ⋅ λ
[λ is mean ]
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P (X = 2) =
2

2!
e−λ ⋅ λ

P (X = 4) =
4

4!
e−λ ⋅ λ

P (X = 6) =
6

6!
e−λ ⋅ λ

Given that, P (X = 2) = 9P (X = 4) + 90P (X = 6)

2

2
e−λ ⋅ λ

=
4 69 90

24 30 24
e−λ ⋅ λ ⋅ λ+  ⋅ 

⇒ 12 λ2 = 9λ4 + 3λ6

⇒ 4 λ2 = 3λ4 + λ6

⇒ λ ≠ 0
4 = 3λ2 + λ4

λ2 = 1 or λ2 = –4 which is not possible
So,  λ = ±1
Thus option (a) is correct.

13.13.13.13.13. (c)(c)(c)(c)(c)
For a diagonal matrix

λ1, λ2 = a, b
λ1 = a
λ2 = b
ab = 25

we know, AM ≥ GM

1 2

2
λ + λ

≥ 1 2 5abλ λ = =

λ1 +  λ2 ≥ 10
min(λ1 +  λ2) = 10

14.14.14.14.14. (b)(b)(b)(b)(b)

F∇ ×
��

=

y za a a

y z
y z

∂ ∂ ∂
∂ ∂ ∂

x

x
x

= –ax(1) – ay – az

= –ax – ay – az

ds
���

= ˆ( ) yd dz ax

( )
s

F ds∇ × ⋅∫
�� ���

= d dz−∫∫ x

=
2

2r
r

=
− π

= –π(4) =  –4π ≈ –12.57
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15.15.15.15.15. (d)(d)(d)(d)(d)

1–1

1

f( )x

x
0

f(x) =
; 0

; 0

≥ 
 − < 

x x
x x

f ′ (x) =
1; 0

1; 0

≥
− <

x
x

Thus left hand derivative ≠ Right hand derivative
Hence at x = 0, it is not derivable
f ′(x) does not exist.

16.16.16.16.16. (a)(a)(a)(a)(a)

Real

2i

–2i

0

Imaginary

z2 + 4z + 13 = 0
(z + 2)2 + 9 = 0

z = –2 ± 3i
Since the poles lie outside the circle/curve given, the integral value is zero.

17.17.17.17.17. (d)(d)(d)(d)(d)
Here, M = 2xy – x2, N = – (x2 + y2)

M
y

∂
∂ = 2x,

N∂
∂x

 = –2x

⇒
N M

y
∂ ∂−
∂ ∂x = – 4x y = x

2 x(0, 0)

y (1,1)

y =  x

∴ By Green’s theorem

c

+Md Ndy∫ x� =
R

N M
d dy

y
 ∂ ∂− ∂ ∂ ∫∫ x
x

=
2

1

4 dy d−∫ ∫
x

0 x

x x

= 2

1

0

4 [ ]y d−∫ x
x

x x
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=

15/ 2 4

0

4
(5/2) 4

 
− − 

 

x x

=
2 1 3

4 0.6
5 4 5

 − − = − = −  

18.18.18.18.18. (c)(c)(c)(c)(c)
f′(x) = 2x – 1

solve, f′(x) = 0

⇒ x =
1
2

point of inflection

f″(x) = 2 > 0

so, at  x =
1

, ( ) has minima
2

f ′ x

1
2

f  
   = 0.25 – 0.5 – 2 = –2.25

f(–4) = 16 + 4 – 2 = 18
f (4) = 16 – 4 – 2 = 10

19.19.19.19.19. (b)(b)(b)(b)(b)

u =  x3 + y3

= a3 cos3 t + b3 sin3 t

du
dt

= –3a3 cos2 t sin t + 3b3 sin2 t cos t

= 3 sin t cos t (–a3 cos t + b3 sin t)

= 3 33
sin 2 ( cos sin )

2
t a t b t− +

4
t

du
dt π= = 3 33 1 [ ]

2 2
a b× − +  = 3 33 ( )

2 2
a b− +

20.20.20.20.20. (b)(b)(b)(b)(b)

If AT = A–1 ⇒ A ⋅ AT = I

⇒

3 4
5 5

3
5

 
 
 
 
  
x

 

3
5
4 3
5 5

 
 
 
 
  

x
=

1 0

0 1
 
 
 

3 4 3
5 5 5

+ ×x = 0

⇒ x =
4

5
−
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21.21.21.21.21. (a)(a)(a)(a)(a)

0.4

0

( )f d∫ x x = [ ]0 4 1 2 3( ) 2( )
2
h

y y y y y+ + + +

= [ ]0.1
(0 160) 2(10 40 90) 22

2
+ + + + =

22.22.22.22.22. (d)(d)(d)(d)(d)

0

3 3lim
→

+ − −
x

x x
x

= 
0

3 3 3 3
lim

3 3→

+ − − + + −×
+ + −x

x x x x

x x x

= 
0

(3 ) (3 )
lim

( 3 3 )→

+ − −
+ + −x

x x

x x x

= 
0

2
lim

( 3 3 )→ + + −x

x

x x x

= 
2 1

2 3 3
=

23.23.23.23.23. (a)(a)(a)(a)(a)

1 3 2 1 0 0 1 3 2 1 0 0
0 2 4 0 1 0 0 1 2 0 1/2 0
0 0 1 0 0 1 0 0 1 0 0 1

− −   
   =   
   − −   

= 

1 0 8 1 3/2 0
0 1 2 0 1/2 0
0 0 1 0 0 1

− − 
 
 
 − 

= 
1 0 8 1 3/2 0
0 1 2 0 1/2 0
0 0 1 0 0 1

− − 
 
 
 − 

= 
1 0 0 1 3/2 8
0 1 0 0 1/2 2
0 0 1 0 0 1

− − 
 
 
 − 
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∴ A–1 = 
1 3/2 8
0 1/2 2
0 0 1

− − 
 
 
 − 

24.24.24.24.24. (d)(d)(d)(d)(d)
1, –1, 2, –2 are eigens of A
∴ characteristic equation is
(λ – 1) (λ + 1) (λ – 2) (λ + 2) = 0

(λ2 – 1) (λ2 – 4) = 0
λ4 – 5λ2 + 4 = 0

By Cayley Hamilton theorem,
A4 – 5A2 + 4I = 0

A4 – 5A2 = – 4I

B = A4 – 5A2 + 5I
det B = det (A4 – 5A2 + 5I)

= det (– 4I + 5I)
= det I = 1

∴ Option (b) is correct
Since – 1, 1, 2, –2 are eigen values of A
– 1 + 1, 1 + 1, 2 + 1, – 2 + 1 are eigens of A + I
0, 2, 3, –1 are eigens of A + I

Hence det (A + B) = det (A + A4 – 5A2 + 5I)
= det (A – 4I + 5I)
= det (A + I)

= (0) (2) (3) (–1) = 0
Hence option (a) is correct

trace of (A + B) = trace of (A + I) = 0 + 2 + 3 – 1 = 4
Hence option (c) is correct

25.25.25.25.25. (b)(b)(b)(b)(b)

2

0
cos

y

t dt∫ =
2

0

sint dt
t∫

x

Differentiating both sides w.r.t x

2

0

cos
yd dy

t dt
dy d

 
⋅ 

 
∫ x

=

2 2

2
0

sind t ddt
t dd

 
  ⋅
  
∫
x x

xx

2cos
dy

y
d

⋅
x

=
2

2

sin
2⋅x x

x

dy
d x

=
2

2
2sin

cosy⋅
x

x

26.26.26.26.26. (c)(c)(c)(c)(c)

I =
/2

0

logsin d
π

∫ x x ...(i)
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I =
/2

0

logsin
2

d
π π −  ∫ x x

I =
/2

0

logcos d
π

∫ x x ...(ii)

Adding (i) and (ii)

2I =
/2

0

(logsin logcos )d
π

+∫ x x x  = 
/2

0

sin2
log

2
d

π

∫
x x

2I =

/2 /2

0 0

logsin2 log2d d
π π

⋅ −∫ ∫x x x

I ′ =
/2

0
logsin2 d

π

∫ x x

Let 2 x = t , so dx = 
2
dt

I ′ =
0
logsin

2
dtt

π

∫

I ′ =
/2

0

1
2 logsin

2
tdt

π

× ∫

I ′ =
/2

0

logsintdt
π

=∫ I

2I =
/2

0

log2dt
π

− ∫I

I = log2
2
π

−

27.27.27.27.27. (a)(a)(a)(a)(a)

2
dy

y
d

+ x
x

=
2

e−x

IF =
2 de ⋅∫ x x

 = 
2

e x

General solution is

y ⋅ IF = ( )Q Fd c⋅ +∫ x I x

2
y e⋅ x =

2 2
e e d c− ⋅ +∫ x x x

2
y e⋅ x = x + c

y =
2

( )c e−+ xx

28.28.28.28.28. (c)(c)(c)(c)(c)
The equation x2 + bx + c = 0 has roots α and β.
So x2 + bx + c = (x – α) (x – β)
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2

2
1 cos( )

Lim
( )

b c
→α

− + +
− αx

x x
x

=

2
2

2

2sin
2

Lim
( )

b c

→α

 + +
  

− αx

x x

x

=
2

2
2sin [( )( )/2]

Lim
( )→α

− α − β
− αx

x x
x

=

2

2sin( )( )/2] 1
2Lim ( )

1 4( ) ( )
2

→α

 
 − α − β

− β 
 − α ⋅ − β  

x

x x x
x x

= 22
( )

4
α − β

= 22
( ) 4

4
 α + β − αβ 

0

sin
Lim 1

→

 =  x

x
x

= 22
4

4
b c − 

= 21
4

2
b c − 

29.29.29.29.29. (b)(b)(b)(b)(b)
h = 10

Area = [ ]0 1 2 12( ....... )
2 n n
h

y y y y y−+ + + + +

= [ ]10
0 2(4 7 9 12 15 14 8) 3

2
+ + + + + + + +

= 705 m2

30.30.30.30.30. (d)(d)(d)(d)(d)

From here, f (x) = 3+ −x x

f ′(x) =
1

1
2

+
x

x1 = ( ) 2 2 32 2
1( ) 1

2 2

f
f

+ −
− = −

′ +

x
x

 = 1.694

x 2 =
(1.694)

1.694
(1.694)

f
f

−
′

= 1.694 1.694 31.694
11

2 1.694

+ −
−

+
 = 1.697


