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Multiple Choice

Q.No: 1 2 3 4 5 6 7 8 9 10

{a, b, c, d} b c b d d b a b b b

Q. No: 1 The surface area of the region obtained by revolving x =
1

3
y3, 0 ≤ y ≤ 1 about the

y-axis is:

(a)
2
√
2π

9
(b)

π

9
(2
√
2− 1) (c)

π

27
(10

√
10− 1) (d)

π

3
(2
√
2− 1).

Q. No: 2 The value of the number z that satisfies the conclusion of the Mean Value Theorem
of the function f(x) = lnx on the interval [1, e] is

(a) z = e− 1 (b) z = ee−1 (c) z = e
1

e−1 (d) z =
e− 1

2
.

Q. No: 3 The slope of the tangent line to the graph of y = 3x − 2−x at x = 1 is equal to:

(a) ln 3+2 ln(2) (b) 3 ln 3+ 1
2 ln(2) (c) ln 3+ln(2) (d) 3 ln 3− 1

2 ln(2).

Q. No: 4 If a point has xy−coordinates (x, y) = (
√
3,−1) then one of its (r, θ) coordinates is:

(a) (−2, π3 ) (b) (−2, π6 ) (c) (2,−π
3 ) (d) (2,−π

6 ).

Q. No: 5 The derivative of the function F (x) =

∫ sin(x)

cos(x)

dt

t+
√
1− t2

is equal to:

(a)
1

cos(x) + sin(x)
(b) 0 (c)

cos(x)− sin(x)

cos(x) + sin(x)
(d) 1.

Q. No: 6 The arc length of the curve of y = 2
3x

3
2 from the point (1, 23) to the point (4, 163 ) is

equal to:

(a) 5
3

√
5− 4

3

√
2 (b) 10

3

√
5− 4

3

√
2 (c) 10

3

√
5+ 4

3

√
2 (d) 5

3

√
5+ 4

3

√
2.

Q. No: 7 The improper integral

∫ ∞

e

1

x ln(x)
dx

(a) diverges (b) converges to 0 (c) converges to 1 (d) converges to e.

Q. No: 8 The area of the region that is inside of the curve r = 2 and outside of the curve
r = 1 its equal to:

(a) 4π (b) 3π (c) 2π (d) π.
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Q. No: 9 The area of the region bounded by the curve r = sin(θ) is given by:

(a)

∫ 2π

0
π sin2(θ)dθ (b)

∫ π

0

1

2
sin2(θ)dθ (c)

∫ π
2

0

1

2
sin2(θ)dθ (d)

∫ 2π

0

1

2
sin2(θ)dθ.

Q. No: 10 The integral

∫
tan−1(x)dx is equal to :

(a) tan−1(x)− 1

2
ln(1 + x2) + c (b) x tan−1(x)− 1

2
ln(1 + x2) + c

(c) tan−1(x) +
1

2
ln(1 + x2) + c (d) x tan−1(x) +

1

2
ln(1 + x2) + c.
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Full Questions

Question No: 11 Approximate

∫ 1

0

2x

1 + x
dx by using trapezoidal rule with n = 4. [3 Marks]

We have [a, b] = [0, 1] and n = 4, then ∆x =
1− 0

4
= 0.25. [1]

∫ 1

0

2x

1 + x
dx ≃ 1

8
[f(0) + 2f(

1

4
) + 2f(

1

2
) + 2f(

3

4
+ f(1)], [1]

≃ 1

8
[1 + 2(

2
1
4

5
4

) + 2(
2

1
2

3
2

) + 2(
2

3
4

7
4

) +
2

2
], [0.5]

≃ 1

8
[7.7104] = 0.9638.[0.5]

Question No: 12 Evaluate

∫
sin3(x) cos3(x)dx. [4 Marks]∫
sin3(x) cos3(x)dx =

∫
sin3(x) cos2(x) cos(x)dx

=

∫
sin3(x)(1− sin2(x)) cos(x)dx.[1]

Put u = sin(x), then du = cos(x)dx, [1] and∫
sin3(x) cos3(x)dx =

∫
u3(1− u2)du

=

∫
(u3 − u5)du, [1]

=
u4

4
− u6

6
, [0.5]

=
sin4(x)

4
− sin6(x)

6
+ c.[0.5]

Question No: 13 Evaluate lim
x→0+

(1
x
− 1

sin(x)

)
. [4 Marks]

lim
x→0+

(1
x
− 1

sin(x)

)
= ∞−∞ = ”I.F”, [1]

Then

lim
x→0+

(1
x
− 1

sin(x)

)
= lim

x→0+

sin(x)− x

x sin(x)
= ”

0

0
”, [1]

(By L′H.R) = lim
x→0+

cos(x)− 1

sin(x) + x cos(x)
= ”

0

0
”, [1]

(By L′H.R) = lim
x→0+

sin(x)

2 cos(x)− x sin(x)
= 0, [1]
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Question No: 14 Evaluate the integral

∫
(
2x2 − x+ 4

x3 + 4x
)dx. [5 Marks]

We have
2x2 − x+ 4

x(x2 + 4)
=

A

x
+

Bx+ C

x2 + 4
with A = 1, B = 1 and C = −1.[2 Marks]

Then∫
2x2 − x+ 4

x3 + 4x
dx =

∫
1

x
+

x

x2 + 4
− 1

x2 + 4
dx

=

∫
1

x
+

1

2

2x

x2 + 4
− 1

x2 + 22
dx

= ln |x|+ ln(x2 + 4)

2
−

tan−1(x2 )

2
+ c.[1+1+1 Marks]
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Put u = sin(θ) with θ ∈ (−π
2 ,

π
2 ), then du = cos(θ)dθ and

√
1− u2 = cos(θ)[1].∫

(x− 3)
√

−8 + 6x− x2 dx =

∫
sin(θ) cos2(θ)dθ,

= −1

3
cos3(θ) + c, [1]

= −1

3
(1− u2)

3
2 + c, [0.5]

= −1

3
(1− (x− 3)2)

3
2 + c[0.5].
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Question No: 17 Sketch and find the area of the region R that is inside of the curve r = 2 cos(θ)
and the outside of the curve r =

√
2. [5 Marks].

Graph [1]
We have

√
2 = 2 cos(θ) ⇒ cos(θ) =

√
2

2
⇒ θ =

π

4
, or θ = −π

4
[1]

The area of the region R:

R =
1

2

∫ π
4

−π
4

(2 cos(θ))2 − (
√
2)2dθ[1]

=
1

2

∫ π
4

−π
4

(2 cos(2θ) + 2− 2)dθ[1]

=
1

2

[
sin(2θ)

]π
4

−π
4

= 1.[1]
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