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Multiple Choice
Q.No: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
{a, b, c, d} b a d b a c d c‘ a a b a a a b c a d b a

Q. No: 1 If
6P

k=1

(k2 + 3k + 2α) = 130, then the value of α is equal to:

(a) 2 (b) − 2 (c) 1 (d) 3

Q. No: 2 The average value of the function f(x) =
1√

x2 + 1
on [0, 1] is equal to:

(a) sinh−1 (1) (b) cosh−1 (1) (c) sin−1 (1) (d) tan−1 (1)

Q. No: 3 The number z that satisfies the conclusion of the Mean value Theorem for

f (x) = x2 on [0, 2] is:

(a)

r
8

3
(b)

8√
3

(c)

r
2

3
(d)

2√
3

Q. No: 4 If F (x) =
Z x+1

x−1
tan (t2) dt, then F 0 (x) is equal to:

(a) tan (x2 + 2x+ 1) + tan (x2 − 2x+ 1) (b) tan (x2 + 2x+ 1)− tan (x2 − 2x+ 1)
(c) tan (x2 + 1)− tan (x2 − 1) (d) 0

Q. No: 5 The value of the integral
Z 1

0

3xdx is equal to:

(a)
2

ln 3
(b)

3

ln 3
(c) 3 (d) 2

Q. No: 6 If f (x) = xx, then f 0 (1) is equal to:

(a) 0 (b) e (c) 1 (d)
1

e

Q. No: 7 lim
x→∞

µ
x√
x− 1 −

x√
x+ 1

¶
is equal to:

(a) ∞ (b) 1 (c) 0 (d) 2

Q. No: 8 If F (x) = tan−1 x+ tan−1
1

x
(x 6= 0) , then F 0 (x) is equal to:

(a)
2

1 + x2
(b)

−1
1 + x2

(c) 0 (d)
1

1 +
¡
1
x2

¢
2



Q. No: 9 The integral
Z

x

cos2 (x2)
dx is equal to:

(a) 1
2
tan (x2) + c (b) tan (x2) + c (c) 1

2
tan (x) + c (d) − 1

cos (x2)

Q. No: 10 To evaluate the integral
Z

3

x2
√
9x2 − 4

dx, we use the substitution:

(a) x = 2
3
sec θ (b) x = 2

3
tan θ (c) x = 3

2
sec θ (d) x = 4

9
tan θ

Q. No: 11 The partial fraction decomposition of
x2 − 2
1− x3

takes the form:

(a) A
1−x +

Bx+C
1−x+x2 (b) A

1−x +
Bx+C
1+x+x2

(c) A
1−x +

Bx+C
1+x2

(d) A
1−x +

C
1+x+x2

Q. No: 12 The substitution u = tan
¡
x
2

¢
transforms the integral

Z
1

1 + cosx
dx into:

(a)

Z
du (b)

Z
1
1+u

du (c)

Z
2
1−udu (d)

Z
2
1+u

du

Q. No: 13 The area of the region bounded by the graphs of y = cosx, y = sinx, x = 0

and x =
π

4
is equal to:

(a)
√
2− 1 (b) 0 (c)

√
2 + 1 (d) 1−

√
2

Q. No: 14 The slope of the tangent line at the point corresponding to t =
π

2
on the curve

given parametrically by the equations x = sin2 t , y = cos t ;
π

2
≤ t ≤ 2π is:

(a) ∞ (b) − 1 (c) 0 (d) 1

Q. No: 15 If a graph has polar equation r = 1
2 sin θ+cos θ

, then its equation in xy−system
is:

(a) x+ 2y + 1 = 0 (b) x+ 2y − 1 = 0 (c) 2x+ y + 1 = 0 (d) 2x+ y − 1 = 0

Q. No: 16 The length of the curve C : x = 2cos t, y = 2 sin t; 0 ≤ t ≤ 1 is equal to:
(a) 1 (b)

√
2 (c) 2 (d) 4

Q. No: 17 The surface area resulting by revolving the graph of the equation x = y,
0 ≤ y ≤ 4 around the y−axis is equal to:
(a) 16

√
2π (b)

√
2π (c) 16

√
2 (d) 8

√
2π

3



Q. No: 18 If a point has xy−coordinates (x, y) = (1, 1) then one of its (r, θ)−coordinates
is:

(a)
³
1,
π

2

´
(b)

³
1,
π

4

´
(c)

³
2,
π

4

´
(d)

³√
2,
π

4

´
Q. No: 19 The slope of the tangent line to the graph of the equation r = 2 at θ =

π

4
is:

(a) 1 (b) − 1 (c) 0 (d) ∞

Q. No: 20 The polar equation that has the same graph as the equation:

x4 + 2x2y2 + y4 = 2xy, is:

(a) r2 = sin 2θ (b) r2 =
sin 2θ

1 + 1
2
sin 2θ

(c) r2 = cos 2θ (d) r2 = sin θ cos θ

Full Questions

Question No: 21 Approximate the integral
Z 2

0

1

x5 + 1
dx using the Trapezoidal rule

with n = 4. [4]

Solution:

Let f(x) =
1

x5 + 1
. ∆x = 1

2

So x0 = 0, x1 =
1
2
, x2 = 1, x3 =

3
2
and x4 = 2.Z 2

0

1

x5 + 1
dx ≈ 2−0

2×4
©
f (0) + 2f

¡
1
2

¢
+ 2f (1) + 2f

¡
3
2

¢
+ f (2)

ª
≈ 1

4

©
1 + (2× 0.969 7) +

¡
2× 1

2

¢
+ (2× 0.116 36) + 0.0303

ª
≈ 1

4
{1 + 1. 939 4 + 1 + 0.232 72 + 0.0303}

≈ 1
4
{4. 202 4}

≈ 1. 050 6.

Question No: 22 Evaluate
Z

x2

x2 − 1dx. [4]

Solution:
x2

x2 − 1 = 1 +
1

2(x−1) −
1

2(x+1)

SoZ
x2

x2 − 1dx =

Z
1dx+

Z
1

2(x−1)dx−
Z

1
2(x+1)

dx

= x+ 1
2
ln |x− 1|− 1

2
ln |x+ 1|+ c.

4



Question No: 23 Determine whether the improper integral
Z 2

0

1

(x− 1)
2
3

dx converges or diverges

and if it converges find its value. [5]

Solution:Z 2

0

1

(x− 1)
2
3

dx =

Z 1

0

1

(x− 1)
2
3

dx+

Z 2

1

1

(x− 1)
2
3

dx

= lim
t→1−

Z t

0

(x− 1)−
2
3 dx+ lim

t→1+

Z 2

t

(x− 1)−
2
3 dx

= lim
t→1−

∙
(x−1)

1
3

1
3

¸t
0

+ lim
t→1+

∙
(x−1)

1
3

1
3

¸2
t

= lim
t→1−

3
h
(t− 1)

1
3 − (−1)

1
3

i
+ lim

t→1+
3
h
(1)

1
3 − (t− 1)

1
3

i2
t

= 3 + 3
= 6

Hence
Z 2

0

1

(x− 1)
2
3

dx converges and
Z 2

0

1

(x− 1)
2
3

dx = 6.

Question No: 24 Find the length of the arc of the graph of the function

f (x) =

Z x

0

√
cos t dt; 0 ≤ x ≤ π

2
. [5]

Solution:

L
π
2
0 =

Z π
2

0

q
1 + (f 0 (x))2dx

=

Z π
2

0

q
1 + (

√
cosx)

2
dx

=

Z π
2

0

√
1 + cosxdx

=

Z π
2

0

q
2 cos2

¡
x
2

¢
dx

=
√
2

Z π
2

0

¯̄
cos
¡
x
2

¢¯̄
dx =

√
2

Z π
2

0

cos
¡
x
2

¢
dx

=
√
2
£
2 sin

¡
x
2

¢¤π
2

0
= 2

5



Question No: 25 Let R be the region bounded by the graph of the equations x = y2+2 , x = 1
and the horizontal lines y = 0 , y = 1.

Sketch the region R and set up (Do not evaluate) an integral that can be
used to find the volume of the solid generated by revolving the region R
around the line y = 3. (Use Cylindrical Shell) [6]

Solution:

-5 -4 -3 -2 -1 1 2 3 4 5

-5

-4

-3

-2

-1

1

2

3

4

5

x

y

A = 2π

Z 1

0

(3− y) (y2 + 1) dy
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Question No: 26 Let R be the region that lies inside the graphs of both the equations:

r = cos θ and r = sin θ.

Sketch the region R and set up (Do not evaluate) an integral that can be
used to find its area. [6]

Solution:

-1.0 -0.5 0.5 1.0

-1.0

-0.5

0.5

1.0

x

y

A =
1

2

Z π
4

0

sin2 θdθ +
1

2

Z π
2

π
4

cos2 θdθ
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