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

Q. No: 1 lim
n→∞

n∑
k=1

2k

n2
is equal to:

(a) 0 (b) 1 (c) 2 (d) ∞

Q. No: 2 The average value of the function f(x) = sin(3x) on [0,
π

3
] is equal to:

(a) − 2
π

(b)
2

3
(c)

2

π
(d) − 2

3

Q. No: 3 The integral
∫ 1

0

∣∣∣∣x− 12
∣∣∣∣ dx is equal to:

(a) 0 (b) 1 (c)
1

4
(d)

1

2

Q. No: 4 The intergral
∫

sinx

1 + cos2 x
dx is equal to:

(a)− tan −1(sinx) + c (b) − tan −1(cosx) + c
(c) tan −1(sinx) + c (d) tan −1(cosx) + c

Q. No: 5 The integral
∫
2−x tanh(21−x)dx is equal to:

(a)
1

−2 ln 2 ln cosh(2
1−x) + c (b)

1

− ln 2 ln cosh(2
1−x) + c

(c)
1

−2 ln 2 tanh
2(21−x) + c (d)

1

−2 ln 2 ln sinh(2
1−x) + c

Q. No: 6 If F (x) = πx
∫ x2

0

tan−1(t)dt, then F
′
(x) is equal to:

(a) πxF (x) lnπ + 2xπx tan−1 x (b) πxF (x) lnπ + 2xπx tan−1 x2

(c) F (x) lnπ + 2xπx tan−1 x (d) F (x) lnπ + 2xπx tan−1 x2

Q. No: 7 lim
x→π

4

1− tanx
cos(2x)

is equal to:

(a) 2 (b) − 2 (c) − 1 (d) 1

2



Q. No: 8 If a point has xy− coordinates (x, y) = (
√
2,
√
2) then one of its polar coordi-

nates (r, θ) is:

(a) (1,
π

4
) (b) (2,

π

4
) (c) (

√
2,
π

4
) (d) (

√
2,
3π

4
)

Q. No: 9 The integral
∫ 2

1

x ln(x)dx is equal to:

(a) 2 ln 2− 5
4

(b) 2 ln 2 + 5
4

(c) 2 ln 2− 3
4

(d) 2 ln 2 + 3
4

Q. No: 10 The slope of the tangent line at the point corresponding to t = 1 on the curve
given parametrically by the equations x = t3 + t , y = −3t, is:
(a) − 1

2
(b) − 3

4
(c) 1

2
(d) 3

4

Q. No: 11 If a graph has polar equation r = −4 cos θ, then its equation in xy−system is:
(a) x2 + 4x+ y2 = 0 (b) x2 − 4x+ y2 = 0
(c) x2 − x+ y2 = 0 (d) x2 + y2 = 0

Q. No: 12 The arc length of the curve C : x = 4 cos (t) , y = 4 sin (t) , −π
2
≤ t ≤ π

2
equals:

(a) 2π (b) 8π (c) π (d) 4π

Q. No: 13 The surface area resulting by revolving the graph of the equation x = y,
0 ≤ y ≤ 1 around the y−axis is equal to:
(a) 8

√
2π (b)

√
2π (c) 24

√
2π (d) 9

2

√
2π

Q. No: 14 The improper integral
∫ ∞
0

1

x+ 1
dx

(a) converges to 0 (b) diverges (c) converges to 1 (d) converges to − 1

Q. No: 15 The graph of the curve C defined by the parametric equations x = t + 1;
y = t2 + 1, −3 ≤ t ≤ 1 is a:

(a) a straight line (b) a parabola (c) an ellipse (d) a circle
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Full Questions

Question No: 16 Evaluate
∫

1

x2 (x2 + 1)
dx

Method 1: We can get

1

x2 (x2 + 1)
=
1

x2
− 1

x2 + 1
[2]

and then we will have∫
1

x2 (x2 + 1)
dx = −1

x
− tan−1(x) + c [2]

Method 2: Let

x = tan θ,−π
2
< θ <

π

2
then dx = sec2 θdθ [1]

we get∫
1

x2 (x2 + 1)
dx =

∫
sec2(θ)

tan2(θ) sec2(θ)
dθ =

∫
cot2(θ)dθ =

∫
(csc2(θ)− 1)dθ [1]

= − cot(θ)− θ + c [1]

= −1
x
− tan−1 x+ c [1]

1. Evaluate
∫

x+ 2√
x2 + 2x+ 2

dx

∫
x+ 2√

x2 + 2x+ 2
dx =

∫
x+ 2√

(x+ 1)2 + 1
dx =

∫
x+ 1 + 1√
(x+ 1)2 + 1

dx [0.5]

=

∫
u+ 1√
u2 + 1

du where u = x+ 1 [1]

=

∫
2u

2
√
u2 + 1

du+

∫
1√

u2 + 1
du [1]

=
√
u2 + 1 + sinh−1(u) + c [1]

=
√
(x+ 1)2 + 1 + sinh−1(x+ 1) + c [0.5]

4



Question No: 18 a) Evaluate F (x) =
d

dx
(
√
x sinh(

√
x)).

F (x) =
d

dx
(
√
x sinh(

√
x))

=
1

2
√
x
sinh(

√
x) +

√
x
1

2
√
x
cosh(

√
x) [2]

=
1

2
√
x
sinh(

√
x) +

1

2
cosh(

√
x) [1]

b) Find
∫
cosh(

√
x)dx by using F (x).

we have from a)

cosh(
√
x) = 2F (x)− 1√

x
sinh(

√
x)

Then ∫
cosh(

√
x)dx = 2

∫
F (x)dx−

∫
1√
x
sinh(

√
x)dx [1]

= 2
√
x sinh(

√
x)− 2 cosh(

√
x) + c [1]

Question No: 19 Evaluate
∫
x sin−1(x)√
1− x2

dx

Method 1: By using integration by part

u = sin−1(x) and v
′
=

x√
1− x2

[1]

then
u, =

1√
1− x2

and v = −
√
1− x2 [1]

and we can get∫
x sin−1(x)√
1− x2

dx = −
√
1− x2 sin−1(x) +

∫
dx [1]

= −
√
1− x2 sin−1(x) + x+ c [1]

Method 2: Let u = sin−1(x) where −π
2
< u <

π

2
then

u = sin−1(x) where − π

2
< u <

π

2
then, sinu = x and dx = cosudu [1]
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and then ∫
x sin−1(x)√
1− x2

dx =

∫
u sinu

cosu
cosudu =

∫
u sinudu [1]

and by using integration by part and cosu =
√
1− x2 we will have

∫
x sin−1(x)√
1− x2

dx = sinu− u cosu+ c [1]

= x− sin−1(x)
√
1− x2 + c [1]

Question No: 20 Let R be the region bounded by the graph y = x, y = −x, and y = 1.
Sketch the region R and Find the volume of the solid generated by revolving
the region R about the x−axis.
Solution:

x
2 1 0 1 2

1

1

2

y = x

(1 ,1)

y = x

y = 1

(1,1 )

[1]

Method 1: We have

V = 2π

∫ 1

0

(2y)ydy = 4π

∫ 1

0

y2dy [2]

=
4π

3
[1]
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Method 2: We can get also

V = V1 + V2

= π

∫ 0

−1
(12 − (−x)2)dx+ π

∫ 1

0

(12 − x2)dx = π

∫ 1

−1
(12 − x2)dx [2]

=
4π

3
[1]

Question No: 21 : Sketch and Find the surface area genarated by revolving the graph of the
polar equation r = −4 cos(θ) about the vertical line θ = π

2
.

0 1 2 3
0

p
4

p
2

3 p
4

p

5 p
4

3 p
2

7 p
4

[1]

A = 2π

∫ 3π
2

π
2

|x| ds [1]

where
|x| = r |cos θ| = −r cos θ = 4 cos2(θ) [0.5]

and

ds =

√
r2 + (

dr

dθ
)2dθ =

√
16 cos2 θ + 16 sin2 θdθ = 4dθ [0.5]

Then

A = 2π

∫ 3π
2

π
2

4 cos2(θ)4dθ [0.5]

= 16π

∫ 3π
2

π
2

(1 + cos(2θ))dθ = 16π2 [0.5]
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