
CAPE PURE MATHEMATICS 

UNIT 2 

MODULE 1 Preview Test (2021) 

1. Differentiate with respect to 𝑥 

(a) ln(𝑥2 − 4𝑥)             [2] 

(b) 
𝑥2

𝑒2𝑥+3              [4] 

(c) 𝑥 sin−1(𝑥)             [4] 

Ans: (a) 
2𝑥−4

𝑥2−4𝑥
   (b) −

2𝑥(𝑥−1)

𝑒2𝑥+3    (c) 
𝑥

√1−𝑥
+ sin−1 𝑥 

2. Given that cos 𝑦 = 𝑥𝑦 + 𝑦2, find 
𝑑𝑦

𝑑𝑥
 in terms of 𝑥 and 𝑦.         [5] 

Ans: −
𝑦

𝑥+2𝑦+sin 𝑦
 

3. A curve is defined parametrically by the equations  

𝑥 = 𝑡 + ln 𝑡 ,     𝑦 = 𝑡 − ln 𝑡 

Find the gradient of the curve at the point where 𝑡 = −2.        [5] 

Ans: 3 

4. Find the exact value of  

∫ 𝑥2 ln 𝑥
2

1

 𝑑𝑥 

[5] 

Ans: 
8

9
ln 8 −

7

9
 

5. Using partial fractions, evaluate 

∫
2𝑥

(𝑥 − 1)(2𝑥 + 1)
 𝑑𝑥 

[7] 

 Ans: 
2

3
ln|𝑥 − 1| +

1

3
ln|2𝑥 + 1| + 𝑐

 

6. Use the substitution 𝑢 = cos 𝑥, or otherwise, to find the exact value of  

∫ sin5 𝑥 cos2 𝑥

𝜋
3

0

 𝑑𝑥 

[6] 

 Ans: 
617

13440
 

7. Use the trapezium rule with 5 strips to evaluate 

∫ √1 + 𝑒−𝑥
2

1

𝑑𝑥 

[5] 

 Ans: 1.1101 

 



8. Find the complex number 𝑧 such that  

3𝑖𝑧 + 5𝑧∗ − 14 = 2𝑖 

Give your answer in the form 𝑎 + 𝑏𝑖, where 𝑎 and 𝑏 are real. 

NB: 𝑧∗ is the conjugate of 𝑧. 

[6] 

Ans: 4 + 2𝑖 

9. (a)  A circle 𝐶 in the Argand diagram has equation 

|𝑧 − 5 + 𝑖| = √7 

 Write down its radius and the complex number representing its centre.      [2] 

(b)  A half – line 𝐿 in the Argand diagram has equation 

arg(𝑧 + 3𝑖) =
3𝜋

4
 

 Show that 𝑧1 = −6 + 3𝑖 lies on 𝐿.           [3] 

Ans: (a) Centre 5 − 𝑖  radius √7  

10. Use de Moivre’s Theorem to find an expression for sin 5𝜃.        [6] 

Ans: sin 5𝜃 = 5 cos4 𝜃 sin 𝜃 − 10 cos2 𝜃 sin3 𝜃 + sin5 𝜃   

 






