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1. Find the first three terms of the Maclaurin’s series for the function esin x (i.e., exp[sin x]).

2 [Next question overleaf.]



2. Decide whether the series S =
∑∞

n=1 un is convergent or divergent when

(a) un =
n− 3

2n + 4
,

(b) un =
3n

(1 + n)!
.

3 [Next question overleaf.]



3. Find the range of values for which

∞∑
n=1

5n

n2
x2n

converges. [You need not consider the convergence properties at the endpoints of the
range.]

4 [Next question overleaf.]



4. Using integration by parts, evaluate ∫
x sin x dx.

5 [Next question overleaf.]



5. Evaluate, using partial fractions, the following integral

I =
∫ 1

x2 + 2x− 8
dx.

6 [Next question overleaf.]



6. Evaluate the double integral

I =
∫ π/2

0

∫ π/2

0
cos(x + y) dx dy

7 [Next section overleaf.]



Table of Standard Integrals

f(x)
∫

f(x)dx

xn, n 6= −1 xn+1

n+1

1
x
, x > 0 ln |x|

eax 1
a
eax

sin x − cos x

cos x sin x

tan x − ln | cos x| = ln | sec x|

cot x ln | sin x|

sec x ln | sec x + tan x| = ln tan |(π
4

+ 1
2
x)|

cosec x − ln | cosec x + cot x| = ln | tan(1
2
x)|

sec2 x tan x

cosec2 x − cot x

sec x tan x sec x

cosec x cot x − cosec x

sinh x cosh x

cosh x sinh x

sech2 x tanh x

cosech2 x − coth x

tanh x ln cosh x

coth x ln | sinh x|

sech x tanh x − sech x

cosech x coth x − cosech x

1
a2+x2

1
a
tan−1

(
x
a

)
1

a2−x2
1
2a

ln a+x
a−x

, (x < a)

1√
(a2−x2)

sin−1
(

x
a

)
1√

(x2+a2)
sinh−1

(
x
a

)
= ln

[
x+
√

(x2+a2)

a

]
1√

x2−a2 cosh−1
(

x
a

)
= ln

[
x+
√

(x2−a2)

a

]
1

x
√

(x2−a2)

1
a
sec−1

(
x
a

)

8 [End of test paper.]


