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Multiple Choice

Q.No: 1 2 3 4 5
{a, b, c, d} b b a d c

Q. No: 1 The average value of f(x) =
2√
x
over [1, 2] is equal to:

(a)
√
2− 1 (b) 4

√
2− 4 (c) 2

√
2 + 1 (d)

√
2

Q. No: 2 The approximate value of

∫ 1

0

1

x2 + 1
dx using trapezoidal rule with n = 2 is:

(a) 0.7854 (b) 0.775 (c) 0.3875 (d) 0.8754

Q. No: 3 The derivative of tan−1(
√
x+ 1)− ππ is equal to:

(a)
1

2(x+ 2)
√
1 + x

(b)
1

2(x+ 2)
− π logπ π

π (c)
1

x+ 2
(d)

2

(x+ 2)
√
1 + x

− π

Q. No: 4
d

dx

(∫ 0

x2

√
t2 + 3 dt

)
is equal to:

(a)
√
x2 + 3 (b)

√
x4 + 3 (c)2x

√
x4 + 3 (d)− 2x

√
x4 + 3

Q. No: 5 If log2(
x

x− 1
) =

1

ln(2)
, then x is equal to::

(a)
e2

e− 1
(b)

e

e+ 1
(c)

e

e− 1
(d)

e

2

2



Full Questions

Question No: 6 Evaluate the integral

∫
(1 + 3−x)2013

3x
dx

Let u = 1 + 3−x. Then du = − ln(3) · 3−xdx = − ln(3)

3x
dx and hence [1]

∫
(1 + 3−x)2013

3x
dx = − 1

ln(3)

∫
(1 + 3−x)2013(

− ln(3)

3x
) dx, [1]

= − 1

ln(3)

∫
u2013 du, [1]

= − 1

ln(3)

(
u2014

2014

)
+ c, [1]

= −
(
(1 + 3−x)2014

2014 · ln(3)

)
+ c, [1]

Question No: 7 Find y′ for y = log(x)ln(x), x > 0.

y = log(x)ln(x) = eln(x) ln(log(x)), [1]

Then

y′(x) = log(x)ln(x)
[
1
x
ln(log(x)) + ln(x) 1

log(x)
1

ln(10)
1
x

]
, [2]

= 1
x
log(x)ln(x)

[
ln(log(x)) + 1

ln(10)2

]
[2]
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Question No: 8 Evaluate

∫
ex√

1− e2x
dx.

Let u = ex. Then du = exdx, [1].∫
ex√

1− e2x
dx =

∫
exdx√
1− (ex)2

, [1]

=

∫
du√
1− u2

, [1]

= sin−1(u) + c [1]

= sin−1(ex) + c, [1]

Question No: 9 Evaluate

∫
sech2(x)

1 + tanh2(x)
dx.

Let u = tanh(x). Then du = sech2(x)dx, [1]

Thus we have∫
sech2(x)

1 + tanh2(x)
dx =

∫
du

1 + u2
, [2]

= tan−1(u) + c, [1]

= tan−1(tanh(x)) + c, [1]

4



Question No: 10 Let f(x) = 3x+ 1,

a) Approximate the area under the graph of f from 0 to 3 by subdividing
the interval [0, 3] into n equal parts, using a circumscribed rectangular
polygon (the right-hand endpoint).

b) Deduce the area under the graph of f corresponding to the interval [0, 3].

• a) ∆x =
3− 0

n
=

3

n
, wk = xk = k∆x =

3k

n
. [1]

Then we have

Rn =
n∑

k=1

f(wk)∆x =
n∑

k=1

(
9k

n
+ 1)

3

n
[1]

=
3

n2

n∑
k=1

(9k + n) =
3

n2
(9
n(n+ 1)

2
+ n2) =

27n(n+ 1)

2n2
+ 3 [1]

• b)∫ 3

0

f(x)dx = lim
n→∞

Rn = lim
n→∞

[
27n(n+ 1)

2n2
+ 3

]
=

27

2
+ 3 =

33

2
, [2]
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