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SECTION A (Compulsory) 

QUESTION ONE (30 Marks) 

a) Given the function 𝑓 𝑥 = 2𝑥 + 3, 𝑔 𝑥 = 𝑥2 − 1 and 𝑕 𝑥 = 5𝑥 − 1, find 

i.  𝑕 ∘  𝑔 ∘ 𝑓  (𝑥) (4 Marks) 

ii.  𝑔 ∘ 𝑕−1  𝑥  (3 Marks) 

b) Find the real number 𝑥 and 𝑦 such that 4𝑥 + 2𝑦𝑗 − 𝑗𝑥 + 6𝑦 = 16 + 3𝑗 (4 Marks) 

c) Find    lim𝑥→∞  
2𝑥2+3

𝑥2−4𝑥+2
  (3 Marks) 

d) Express the complex number 𝑧 =  3 + 𝑗 in polar form. (3 Marks) 

e) Solve the equation 3 cos 2𝜃 − 4 cos 𝜃 + 3 = 0 𝑓𝑜𝑟 0 ≤ 𝜃 ≤ 360° (5 Marks) 

f) Define 𝑧 = 𝑓 𝑥, 𝑦 𝑏𝑦 𝑧 = 𝑥3𝑦 + 4𝑥𝑦2 − 8𝑦3. Find the second order partial derivatives. 

 (5 Marks) 

g) Find 
𝑑𝑦

𝑑𝑥
 given 𝑦 =  𝑥3 + 4 tan(2𝑥) (3 Marks) 

 

SECTION B (Answer any two questions) 

QUESTION TWO (20 Marks) 

a) Let 𝐴 =  2,4,5,6  and define 𝑓: 𝐴 → ℝ 𝑏𝑦 𝑓 𝑥 = 𝑥2 − 4. Find the range of  𝑓. (2 Marks) 

b) Given the function 𝑓 𝑥 = 3𝑥 − 1, find 𝑓−1(𝑥) (2 Marks) 

c) Find the principal value of the complex number ln⁡(5 + 2𝑗) leaving your answer Cartesian 

form. (4 Marks) 

d) Find the square toots of the complex number 𝑧 = 3 − 7𝑗. (6 Marks) 

e) Determine the magnitude and the phase angle of the current flowing in the circuit diagram 

below (6 marks) 

                               

AC

                  

                       C=100µF

                   

                  R=50Ω

            L=0.15H
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QUESTION THREE (20 Marks) 

a) A ship sails from a port in a direction N20
o
W at an average speed of 40km/h. Another ship 

sails at the same time and from the same port in a direction of N50
o
E at an average speed of 

30km/h. determine their distance apart after 2 hours. (3 Marks) 

b) Solve the equation 5 cos 𝜃 − 12 sin 𝜃 = 10 𝑓𝑜𝑟 0 ≤ 𝜃 ≤ 360°. (8 Marks) 

c) Find the center, foci and eccentricity of the ellipse 𝑥2 + 16𝑦2 + 96𝑦 + 128 = 0(6 Marks) 

d) Find the equation of a circle whose center is at a point (1,4) and which passes through the 

point (3,7). (3 Marks) 

 

QUESTION FOUR (20 Marks) 

a) Use first principles to find the derivative of the function 𝑓 𝑥 =
𝑥

1+𝑥
 (6 Marks) 

b) Find  
𝑑𝑦

𝑑𝑥
 given; 

i. 𝑦 =
𝑥2+3

cos 2𝑥
 (3 Marks) 

ii. 𝑦 = 𝑒 𝑥
2+2𝑥  (3 Marks) 

c) Find the equations of the tangent and normal to the curve 𝑦 = 𝑥3 − 2𝑥2 + 4 at a point       

(-1,1) (8 Marks) 

 

QUESTION FIVE (20 Marks) 

a) Given the function 𝑢 = 𝑥2𝑦3 + 2𝑥𝑦2, find 
𝑑𝑢

𝑑𝑥
 along the curve 𝑦 = 𝑥2 − 4𝑥. (5 Marks) 

b) Find the vertex, focus and the directrix of the parabola 𝑥2 + 4𝑥 + 8𝑦 = 12. (5 Marks) 

c) Find and classify the stationary points of the surface 𝑧 = 𝑥3 − 6𝑥𝑦 − 𝑦3. (10 Marks) 


