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This paper consists of FIVE questions. Attemptquestion ONE (Compulsory) and any other TWO questions. 

Do not write on the question paper. 

 

Question ONE 

a)     

i) Differentiate from the first principle 𝑦 = 𝑥3  

ii) Determine ∫
1

√𝑎2−𝑥2
        (10 marks) 

b) Express the roots of (−10 + 𝑗2)
−3

6  in polar form     (10 marks) 

 

            c)  

i. Determine the logarithmic form for 𝑠𝑖𝑛ℎ−1 𝑥 

ii. Using the series expansion for cosh 𝑥, evaluate cosh 2.8 correct to five significant figures 

          (10 marks) 

 

Question TWO 

a) Solve the equation 2.6𝑐𝑜𝑠ℎ𝑥 + 5.1𝑠𝑖𝑛ℎ = 8.73 correct to four decimal places 

(6 marks) 

            b) Determine the series for 𝑐𝑜𝑠ℎ
𝜃

2
− sinh 2𝜃      (8 marks) 
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            c) Evaluate sinh 𝑥 = 3 correct to three decimal places    (6 marks) 

 

Question THREE 

a) The parametric equations for a hyperbola are 𝑥 = 2𝑠𝑒𝑐𝜃,   𝑦 = tan 𝜃. Evaluate 

i. 
𝑑𝑦

𝑑𝑥
 

ii. 
𝑑2𝑦

𝑑𝑥2
 taking 𝜃 = 1 𝑟𝑎𝑑        (10 marks) 

b) Determine the derivative for the following 

i. 𝑦 =
sin 𝑥

cos 𝑥
 

ii. 𝑦 =
(3𝑥−1) cos 2𝑥

𝑒2𝑥          (10 marks) 

 

Question FOUR 

a) Evaluate ∫ 4 𝑐𝑜𝑠4
𝜋

4
0

 𝜃 𝑑𝜃        (10 marks) 

b) Determine ∫
3𝑥2+18𝑥+3

3𝑥2+5𝑥−2
        (10 marks) 

 

Question FIVE 

a) Given an alternating voltage of 240V, 50Hz connected across an impedance of    (60 − 𝑗100)Ω 

determine 

i. resistance 

ii. capacitance 

iii. impedance 

iv. phase angle 

v. current flowing        (10 marks) 

          b) i) express 
(6+𝑗)(2−𝑗)

(4+3𝑗)(1−2𝑗)
 in the form 𝑎 + 𝑗𝑏 

              ii) convert 7 < −145° into rectangle form 

               iii)express 
(2+𝑗)2

3−𝑗
 in the form 𝑟(𝑐𝑜𝑠𝜃 + 𝑗𝑠𝑖𝑛𝜃)      (10 marks) 

 


