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Final Exam

Question 1. [2+2+2+2+2+2 marks]

1) Give the derivative of the function f(x) =

∫ ln(x2+3)

1

√
t+ 1 dt.

2) Determine the area of the region bounded by y =
√
x, y = x2, 1 ≤ x ≤ 2.

3) Evaluate the following integrals

(a)

∫ π
2

0

cos3 x dx; (b)

∫
(2x+ 1) ln(x+ 1) dx;

(c)

∫
(
√
x+ 1)2√

x
dx; (d)

∫ ∞

0

xe−x2+3 dx.

Question 2. [2+2+2+3 marks]

1) Determine whether the following series converge or diverge.

(a)
∞∑
k=1

[
3

3k
+ k−3

]
; (b)

∞∑
k=1

(−1)k
5k

k!
; (c)

∞∑
k=1

2k2 + k

2k3 − 1
.

2) Determine the interval of convergence for the series

∞∑
k=0

(x+ 2)k

(2k + 1)3k
.
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Question 3. [2+2+2 marks]

Verify whether the following limits exist or not.

(a) lim
(x,y)→(1,2)

x− 1 + y(x− 1)

(x− 1)y
; (b) lim

(x,y)→(0,0)

xy2

−x3 − 2y3
;

(c) lim
(x,y)→(0,0)

y

x5 − y
.

Question 4. [2+2+2+3+2+2 marks]

Consider the function f : R2 → R defined by

f(x, y) =
1

x
− xy2.

1) Find the domain of the function f.

2) Evaluate the first order partial derivatives
∂f

∂x
and

∂f

∂y
.

3) Find the equation of tangent plane to the surface z = f(x, y) at the point (−1, 1).

4) Evaluate the second order partial derivatives
∂2f

∂x2
,
∂2f

∂y2
and

∂2f

∂x∂y
.

5) Evaluate the integrals

(a)

∫ 2

1

∫ 2

1

f(x, y) dxdy; (b)

∫ 2

1

∫ x

1

f(x, y) dxdy.


