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Multiple choice questions (One mark for each question)

Question 1. The sum

n
∑

k=1

(3 + k)2 is equal to :

(a).
1

6

(

2n3 + 21n2 + 54n
)

(b).
1

6

(

n3 + 21n2 + 73n
)

(c).
1

6

(

2n3 + 19n2 + 73n
)

(d).
1

6

(

2n3 + 21n2 + 73n
)

Answer:

n
∑

k=1

(3 + k2) =

n
∑

k=1

(9 + 6k + k2) =

n
∑

k=1

9 + 6

n
∑

k=1

k +

n
∑

k=1

k2

= 9n+ 6
n(n+ 1)

2
+

n(n+ 1)(2n+ 1)

6
= 9n+ 3n2 + 3n+

2n3 + n2 + 2n2 + n

6

= 3n2 + 12n+
2n3 + 3n2 + n

6
=

18n2 + 72n+ 2n3 + 3n2 + n

6

=
2n3 + 21n2 + 73n

6
=

1

6

(

2n3 + 21n2 + 73n
)

The right answer is (d)

Question 2. The value of the integral

∫

sin(1 + 3x) dx is equal to :

(a). −
1

3
cos(1 + 3x) + c

(b). 3 cos(1 + 3x) + c

(c).
1

3
cos(1 + 3x) + c

(d). − cos(1 + 3x) + c

Answer:

∫

sin(1 + 3x) dx =
1

3

∫

sin(1 + 3x) 3 dx = −
1

3
cos(1 + 3x) + c

The right answer is (a)

Question 3. The number z that satisfies the conclusion of the Mean Value
Theorem for f(x) = x2 on [−2, 0] is :

(a). −
√

8

3

(b).

√

8

3

(c).
−2√
3

2



(d).
2√
3

Answer : f(z) =

∫ 0

−2

x2 dx

0− (−2)

z2 =
1

2

[

x3

3

]0

−2

=
1

2

[

0−
(

−8

3

)]

=
1

2

8

3
=

4

3

z =

√

4

3
= ±

2√
3

Note that −
2√
3
∈ [−2, 0] but

2√
3

/∈ [−2, 0]

The right answer (c)

Question 4. The average value of f(x) =
√
x+ 1 on [−1, 0] is equal to :

(a).
−3

2

(b).
−2

3

(c).
2

3

(d).
3

2

Answer : fav =

∫ 0

−1

√
x+ 1 dx

0− (−1)
=

∫ 0

−1

(x+ 1)
1

2 dx

fav =
2

3

[

(x+ 1)
3

2

]0

−1
=

2

3

[

(0 + 1)
3

2 − (−1 + 1)
3

2

]

=
2

3
(1− 0) =

2

3
The right answer is (c)

Question 5. If F (x) =

∫ 2x

x

f ′(t) dt then F ′(x) is equal to :

(a). f(2x)− f(x)

(b). 2f(2x)− f(x)

(c). 2f ′(x)

(d). 2f ′(x)− f ′(x)

Answer : F ′(x) =
d

dx

∫ 2x

x

f ′(t) dt = f ′(2x) (2)− f ′(x) (1) = 2f ′(2x)− f ′(x)

The right answer is (d)

Question 6. The value of the integral

∫

5cosh x

cschx
dx is equal to :
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(a). 5cosh x + c

(b). (ln 5) 5sinh x + c

(c).
5cosh x

ln 5
+ c

(d).
5sinh x

ln 5
+ c

Answer :

∫

5cosh x

cschx
dx =

∫

5cosh x sinhx dx =
5cosh x

ln 5
+ c

The right answer is (c)

Question 7. The derivative of the function f(x) = cosh−1(
√
x) is equal to :

(a).
1

2
√
x2 − x

(b).
1√

2x2 − x

(c).
1

2x
√
x+ 1

(d).
1

2x
√
x2 − 1

Answer : f ′(x) =
1

√

(
√
x)

2 − 1

1

2
√
x

=
1

2
√
x
√
x− 1

=
1

2
√

x(x− 1)
=

1

2
√
x2 − x

The right answer is (a)

Question 8. The value of the integral

∫

(sinx)(secx)2 dx is equal to :

(a).
1

cosx
+ c

(b).
1

sinx
+ c

(c).
1

secx
+ c

(d).
1

3
(secx)3 + c

Answer :

∫

(sinx)(secx)2 dx =

∫

sinx

(cosx)2
dx = −

∫

(cosx)−2(− sinx) dx

= −
(cosx)−1

−1
+ c =

1

cosx
+ c

The right answer is (a)
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Question 9. If

∫

ecos
−1

x

√
1− x2

dx = f(x) + c , then f(x) is equal to :

(a). ecos
−1

x

(b). e− cos
−1

x

(c). −ecos
−1

x

(d). esin
−1

x

Answer :

∫

ecos
−1

x

√
1− x2

dx = −
∫

ecos
−1

x
−1√
1− x2

dx = −ecos
−1

x + c

The right answer is (c).

Question 10. The value of the integral

∫

e2x

e4x − 1
dx is equal to :

(a).
1

2
sin−1

(

e2x
)

+ c

(b).
1

2
sinh−1

(

e2x
)

+ c

(c).
1

2
cosh−1

(

e2x
)

+ c

(d). cosh−1
(

e2x
)

+ c

Answer :

∫

e2x

e4x − 1
dx =

1

2

∫

2e2x
√

(e2x)2 − (1)2
dx =

1

2
cosh−1(e2x) + c

The right answer is (c)

Full questions

Question 11. Approximate the integral

∫ 1

0

e4xdx using Simpson’s rule for

n = 4. [3 marks]
Answer :

f(x) = e4x , [a, b] = [0, 1] and n = 4 .
∆x = 1−0

4
= 0.25

x0 = 0 , x1 = 0.25 , x2 = 0.5 , x3 = 0.75 and x4 = 1
∫ 1

0

e4xdx ≈
1− 0

3(4)
[f(0) + 4f(0.25) + 2f(0.5) + 4f(0.75) + f(1)]

=
1

12
[1 + 4(2.7183) + 2(7.3891) + 4(20.086) + 54.598]

=
1

12
[1 + 10.873 + 14.778 + 80.344 + 54.598] =

1

12
[161.59] = 13.466

∫ 1

0

e4xdx ≈ 13.466

Question 12. If y = (coshx)
2x+1

, then find y′. [2 marks]

Answer : y = (coshx)
2x+1 ⇒ ln y = ln (coshx)

2x+1
= (2x+ 1) ln(coshx)
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Differentiate both sides
y′

y
= 2 ln(coshx) + (2x+ 1)

sinhx

coshx
= 2 ln(coshx) + (2x+ 1) tanhx

y′ = y [2 ln(coshx) + (2x+ 1) tanhx]

y′ = (coshx)
2x+1

[2 ln(coshx) + (2x+ 1) tanhx]

Question 13. Evaluate the integral

∫

x− 2√
8− 2x2

dx [3 marks]

Answer :
∫

x− 2√
8− 2x2

dx =

∫

x√
8− 2x2

dx−
∫

2√
8− 2x2

dx

=

∫

(8− 2x2)−
1

2x dx− 2

∫

1
√

(√
8
)2 −

(√
2x
)2

dx

= −
1

4

∫

(8− 2x2)−
1

2 (−4x) dx−
2√
2

∫

√
2

√

(

2
√
2
)2 −

(√
2x
)2

dx

= −
1

4

(8− 2x2)
1

2

1

2

−
2√
2
sin−1

(√
2x

2
√
2

)

+ c

= −
1

2

√

8− 2x2 −
2√
2
sin−1

(x

2

)

+ c

Question 14. Evaluate the integral

∫

1

x

√

4 + (lnx)
2

dx [2 marks]

Answer :
∫

1

x

√

4 + (lnx)
2

dx =

∫

(

1

x

)

√

(2)2 + (lnx)
2

dx = sinh−1

(

lnx

2

)

+ c
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