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1. When the Midpoint Rule is applied to get an approximate value for the integral∫ 2

0

(2x2 − x)dx

the absolute error which results is

(a) 1
6 .

(b) 5
6 .

(c) 7
3 .

(d) 10
3 .

(e) none of these.

2. When the Two-Point Gauss Rule is used to find an approximation to∫ 1

0

ex2
dx

the value obtained, to four decimal places, is

(a) 1.2840.

(b) 1.4542.

(c) 0.7466.

(d) 0.7788.

(e) none of these.

3. Consider the following quadrature scheme∫ 1

0

f(x)dx ≈ ω1f

(
1
4

)
+ ω2f

(
3
4

)
.

If the weights ω1 and ω2 are chosen using the standard method of integrating polynomials exactly, then

(a) ω1 = −2 and ω2 = 2.

(b) ω1 = ω2 = 1
2 .

(c) ω1 = 1
3 and ω2 = 5

9 .

(d) ω1 = 3
4 and ω2 = 1

4 .

(e) none of these.
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4. If a compound Trapezoidal rule with 4 subintervals is applied to estimate∫ π

0

sinx dx,

then the value obtained is

(a)
π2

4
.

(b)
1
2

(
1 +

√
2
)
.

(c)
π

4

(
1 +

√
2
)
.

(d)
π

8

(
1 +

√
2
)
.

(e)
π

2
.

5. When the Simpson’s rule is applied to get an approximate value for the integral∫ 1

0

x6dx

the value obtained is

(a)
85
486

.

(b)
41
271

.

(c)
1
6
.

(d)
4
21

.

(e)
17
96

.

6. The value of
∫ π

−π

cosmx cos nx dx is equal to

(a)
{

0, m 6= n
π, m = n.

(b)
{

π, m 6= n
0, m = n.

(c) 0.

(d) π.

(e) none of these.

7. The value of
∫ π

4

0

x2 sin 2x dx, to 3 decimal places, is equal to

(a) 0.

(b) 0.25.

(c) 0.393.

(d) 0.143.

(e) none of these.
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8. The value of
∫ 1

0

x√
1 + x2

dx is

(a)
1√
2
.

(b) 1.

(c) 1.4142.

(d)
√

2− 1.

(e) non-existent.

9. The value of
∫ π

2

0

3 dx

2 cos x + 3 sin x + 2
, to 3 decimal places, is equal to

(a) 3.296.

(b) 2.749.

(c) 0.916.

(d) 1.

(e) none of these.

10. The integral
∫

dx

x2 + 5x− 6
is equal to

(a)
1

7(x− 1)
− 1

7(x + 6)
+ c.

(b)
1
5

ln |x + 3| − 1
5

ln |x− 2|+ c.

(c)
1
7

ln |x− 1| − 1
7

ln |x + 6|+ c.

(d)
1
5

ln |x− 2| − 1
5

ln |x + 3|+ c.

(e)
1
7

ln |x + 6| − 1
7

ln |x− 1|+ c.

11. The integral
∫

tan x sec2 x dx is equal to

(a)
1
2

sec2 x + c.

(b)
1
2

tan2 x sec x + c.

(c)
1
2

tan2 x sec2 x + c.

(d)
1
6

tan2 x sec3 x + c.

(e) none of these.
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12. The integral
∫ √

4− x2 dx is equal to

(a) 2 sin−1
(x

2

)
+

x
√

4− x2

2
+ c.

(b)
1
2
x
√

4− x2 − 2 ln
∣∣∣x +

√
4− x2

∣∣∣ + c.

(c)
2(4− x2)3/2

3
+ c.

(d) 2x− x2

2
+ c.

(e) none of these.

13. The integral
∫

cos(ln x) dx is equal to

(a)
x

2
[cos(ln x) + sin(ln x)].

(b) ln x sin x +
1
x

cosx + c.

(c) ln x cosx +
1
x

sin x + c.

(d) sin(ln x) + c.

(e) sin
(

1
x

)
+ c.

14. The integral
∫

x cos(x2) dx is equal to

(a)
x2

2
cos(x2) + x sin(x2) + c.

(b) x sin(x2) + c.

(c)
1
2

sin2 x + c.

(d)
1
2

sin(x2) + c.

(e) none of these.

15. The integral
∫

sin2 x cos 3x dx is equal to

(a)
2 sin x cos 3x

cos x
+

sin2 x sin 3x

3
+ c.

(b)
1
2

[
sin 3x

3
+

sin x

2
+

sin 5x

10

]
+ c.

(c)
1
2

[
sin 3x

3
− sin x

2
− sin 5x

10

]
+ c.

(d) cos2 x sin 3x + c.

(e) none of these.
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16. Consider the integral
∫

dx√
x + 1−√x− 1

.

After rationalising the denominator of the integrand, we find the integral is equal to

(a)
√

2x

3
+ c.

(b)
(x + 1)3/2

3
+

(x− 1)3/2

3
+ c.

(c)
1
2

[√
x + 1 +

√
x− 1

]
+ c.

(d)
1
2

[√
x + 1 +

√
x− 1

]
+ c.

(e)
1
2

[(√
x + 1

)3
+

(√
x− 1

)3
]

+ c.

17. To evaluate the integral
∫

dx

x2 + 2x + 2
, the most appropriate method is to

(a) let u = x2 + 2x + 2.

(b) use a standard integral.

(c) use the method of integration by parts.

(d) factorise the denominator and then find the partial fraction decomposition.

(e) complete the square of the denominator and then make a substitution.

18. The form of the partial fraction decomposition of
5x2 − x + 1

(x− 1)(x2 − x− 3)2
is given by

(a)
A1

x− 1
+

A2x + B1

(x2 − x− 3)2
.

(b)
A1

x− 1
+

A2x + B1

x2 − x− 3
+

A3x + B2

(x2 − x− 3)2
.

(c)
A1

x− 1
+

A2x + B1

(x2 − x− 3)2
+

A3x + B2

(x2 − x− 3)2
.

(d)
A1

x− 1
+

A2

x2 − x− 3
+

A3

(x2 − x− 3)2
.

(e)
A1

x− 1
+

A2

(x2 − x− 3)2
+

A3

(x2 − x− 3)2
.

19. The integral
∫

dx√
4x2 + 24x + 61

can be transformed to

(a)
∫

du√
u

where u = 4x2 + 24x + 61.

(b)
1
2

∫
du

u + 5
2

where u = x + 3.

(c)
1
2

∫
du

u2 + 25
4

where u = x + 3.

(d)
1
4

∫
du√

u2 + 25
4

where u = x + 3.

(e)
1
2

∫
du√

u2 + 25
4

where u = x + 3.
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20. If z = −1 + i
√

3, then z12 is equal to

(a) −24.

(b) 24.

(c) −212.

(d) 212.

(e) 211
(
−1 + i

√
3
)
.

21. Given that z1 = 1− i and z2 = −2 + 4i , the values of α = 2z2 − 3z1 and β = Im
(

z1

z2

)
are

(a) α = −7 + 5i, β =
−i

10
.

(b) α = −7 + 5i, β =
−1
10

.

(c) α = −7 + 11i, β =
−i

10
.

(d) α = −7 + 11i, β =
−1
10

.

(e) none of these.

22. The six sixth roots of unity are given by

(a) 1,−i,

(√
3

2
+

i

2

)
,

(√
3

2
− i

2

)
,

(
−
√

3
2

+
i

2

)
,

(
−
√

3
2
− i

2

)
.

(b) 1,−i,

(
1
2

+
√

3
2

i

)
,

(
1
2
−
√

3
2

i

)
,

(
−1

2
+
√

3
2

i

)
,

(
−1

2
−
√

3
2

i

)
.

(c) 1,−1,

(√
3

2
+

i

2

)
,

(√
3

2
− i

2

)
,

(
−
√

3
2

+
i

2

)
,

(
−
√

3
2
− i

2

)
.

(d) 1,−1,

(
1
2

+
√

3
2

i

)
,

(
1
2
−
√

3
2

i

)
,

(
−1

2
+
√

3
2

i

)
,

(
−1

2
−
√

3
2

i

)
.

(e) none of these.

23. The value of lim
x→−5−

√
(5 + x)2

x + 5
is

(a) non-existent.

(b) 10.

(c) 1.

(d) 0.

(e) −1.
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24. The value of lim
x→0

2 sin x− sin 2x

4x3
is

(a) non-existent.

(b) 1.

(c)
1
2
.

(d)
1
4
.

(e) 0.

25. The function f is defined by

f(x) =

{ ax + a, x < 1
3, 1 ≤ x < 2
cx2, 2 ≤ x.

The function is continuous only when we choose

(a) a = 3
2 ; c = 3

4 .

(b) a = 2
3 ; c = 4

3 .

(c) a = 3 = c.

(d) values of a and c different from these.

(e) no values for a and c, as none make f continuous.
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TABLE OF INTEGRALS

[1]
∫

xndx =
1

n + 1
xn+1 + c, n 6= −1

[2]
∫

dx

x
= ln |x|+ c

[3]
∫

ex dx = ex + c

[4]
∫

sin x dx = − cos x + c

[5]
∫

cos x dx = sin x + c

[6]
∫

tan x dx = ln | sec x|+ c

[7]
∫

sec2 x dx = tan x + c

[8]
∫

cosec2 x dx = − cot x + c

[9]
∫

sinhx dx = cosh x + c

[10]
∫

cosh x dx = sinh x + c

[11]
∫

tanh x dx = ln(cosh x) + c

[12]
∫

x(ax + b)n dx =
1
a2

(ax + b)n+1

[
ax + b

n + 2
− b

n + 1

]
+ c, n 6= −1,−2

[13]
∫

x2

ax + b
dx =

1
a3

[
1
2
(ax + b)2 − 2b(ax + b) + b2 ln |ax + b|

]
+ c

[14]
∫

x2

(ax + b)2
dx =

1
a3

[
ax + b− b2

ax + b
− 2b ln |ax + b|

]
+ c

[15]
∫

x
√

ax + b dx =
2
a2

[
(ax + b)5/2

5
− b(ax + b)3/2

3

]
+ c

[16]
∫

x√
ax + b

dx =
2ax− 4b

3a2

√
ax + b + c

[17]
∫

1
x
√

ax + b
dx =

1√
b

ln

∣∣∣∣∣

√
ax + b−

√
b√

ax + b +
√

b

∣∣∣∣∣ + c, b > 0

[18]
∫

dx√
a2 − x2

= sin−1
(x

a

)
+ c

[19]
∫

dx

a2 + x2
=

1
a

tan−1
(x

a

)
+ c

[20]
∫

1
a2 − x2

dx =
1
2a

ln
∣∣∣∣
x + a

x− a

∣∣∣∣ + c
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[21]
∫

1
(a2 − x2)2

dx =
x

2a2(a2 − x2)
+

1
4a3

ln
∣∣∣∣
x + a

x− a

∣∣∣∣ + c

[22]
∫

1
x
√

a2 − x2
dx = −1

a
ln

∣∣∣∣∣
a +

√
a2 − x2

x

∣∣∣∣∣ + c

[23]
∫

1
(a2 − x2)3/2

dx =
1
a2

x√
a2 − x2

+ c

[24]
∫ √

a2 − x2

x
dx =

√
a2 − x2 − a ln

∣∣∣∣∣
a +

√
a2 − x2

x

∣∣∣∣∣ + c

[25]
∫

1√
x2 ± a2

dx = ln
∣∣∣x +

√
x2 ± a2

∣∣∣ + c

[26]
∫

1
x
√

x2 + a2
dx = −1

a
ln

∣∣∣∣∣
a +

√
x2 + a2

x

∣∣∣∣∣ + c

[27]
∫

1
(x2 ± a2)3/2

dx = ± 1
a2

x√
x2 ± a2

+ c

[28]
∫ √

x2 ± a2 dx =
1
2
x
√

x2 ± a2 ± 1
2
a2 ln

∣∣∣x +
√

x2 ± a2
∣∣∣ + c

[29]
∫ √

x2 + a2

x
dx =

√
x2 + a2 − a ln

∣∣∣∣∣
a +

√
x2 + a2

x

∣∣∣∣∣ + c

[30]
∫

1
b + keax

dx =
1
ab

[
ax− ln(b + keax)

]
+ c, ab 6= 0

[31]
∫

eax sin bx dx =
1

a2 + b2
eax(a sin bx− b cos bx) + c

[32]
∫

eax cos bx dx =
1

a2 + b2
eax(a cos bx + b sin bx) + c

[33]
∫

sinn x dx = − 1
n

cos x sinn−1 x +
n− 1

n

∫
sinn−2 x dx

[34]
∫

cosn x dx =
1
n

sin x cosn−1 x +
n− 1

n

∫
cosn−2 x dx

[35]
∫

tann x dx =
1

n− 1
tann−1 x−

∫
tann−2 x dx

[36]
∫

secn x dx =
secn−2 x tanx

n− 1
+

n− 2
n− 1

∫
secn−2 x dx

[37]
∫

sinm x cosn x dx =
sinm+1 x cosn−1 x

m + n
+

n− 1
m + n

∫
sinm x cosn−2 x dx

[38]
∫

xnex dx = xnex − n

∫
xn−1ex dx

[39]
∫

xn sin x dx = −xn cos x + n

∫
xn−1 cosx dx

[40]
∫

xn cos x dx = xn sin x− n

∫
xn−1 sin x dx
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