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Question1

(a) i) Differentiate from first principle f(x) = x2 and determine the value of the
gradient of the curve at x = 2.

ii) Determine the differential coefficient of y = 3x2 sin 2x.

(10 marks)

(b) Given z = 4x2y3 − 2x3 + 7y2 determine

i)
∂2z

∂x2

ii)
∂2z

∂y2

iii)
∂2z

∂x∂y

iv)
∂2z

∂y∂x

(10 marks)

Question2

(a) The parametric equations of a cycloid are x = 4(θ− sin θ) and y = 4(1− cos θ).
Determine

i)
dy

dx

ii)
d2y

dx2

(10 marks)

(b) The distance x metres moved by a car in a time t seconds is given by x =
3t3 − 2t2 + 4t− 1. Determine the velocity and acceleration when

i) t = 0

ii) t = 1.5s

(10 marks)
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Question3

(a) The height of a right circular cone is increasing at 3mm/s and its radius is
decreasing at 2mm/s. Determine the rate at which the volume is changing in
cm3/s when the height is 3.2cm and the radius is 1.5cm.

(10 marks)

(b) Determine derivative for the following

i) y = x3 cos 3x ln 3x

ii) y =
4 sin 5x

5x4

(10 marks)

Question4

(a) determine

∫
eax cos bxdx

(10 marks)

(b) Determine

∫ √
a2 − x2dx

(10 marks)

Question5

(a) Given that z = 2x3 sin 2y determine the rate of change of z when x is 2 units
and y is π/6 radians and when x is increasing at 4 units/s and y is decreasing
at 0.5 units/s.

(10 marks)

(b) Determine

∫
dx

cosx

(10 marks)
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