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•Any additional question (s) answered will not be marked.
•All working must be shown clearly.
•Begin each answer on a fresh page.
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SECTION A 

Answer all the questions in this section 

1) Given   𝑥 + 2𝑥3 + 4𝑥5 + 8𝑥7 + ⋯ =
3

7

i) Find the value of 𝑥.   (03 marks) 

ii) Find the 20th term.   (02 marks) 

2) The directional vectors 𝒂 = 3𝒊 + 2𝒋 + 𝟐𝒌 , 𝒃 = −𝟐𝒊 + 𝒋 + 𝒑𝒌 and 𝒄 = 9𝒊 + 9𝒋 are such

that 𝒂 is perpendicular to 𝒃. Find the

i) Value of the scalar 𝒑.     (02 marks) 

ii) Angle between 𝒃 and 𝒄.   (03 marks) 

3) If 𝑦 = 2 sin 𝜃  and 𝑥 = cos 2𝜃, show that 
𝑑2𝑦

𝑑𝑥2
=

−1

𝑦3
 (05 marks) 

4) Given 𝐴(7,3) and 𝐵(−5,0), the line through points 𝐴 and 𝐵 meets the line 3𝑥 + 5𝑦 = 19

at point 𝐶. What are the coordinates of 𝐶.       (05 marks) 

5) The roots of the equation 𝑥2 + 6𝑥 + 3 = 0  are 𝑎 and 𝛽. Find the equation whose roots

are 
𝑎+𝛽

𝑎
𝑎𝑛𝑑 

𝑎+𝛽

𝛽
      (05 marks) 

6) Show that the area bounded by the curve 𝑦 = 10𝑥 − 𝑥2 and the line 𝑦 = 4𝑥 is 36 square

units.       (05 marks) 

7) Solve ta𝑛−1 𝑥 +ta𝑛−1(𝑥 − 1) = ta𝑛−1 3     (05 marks) 

8) Find the value of x  and y  such that

3 log8 𝑥𝑦 = 4 log2 𝑥 𝑎𝑛𝑑 log2 𝑦 = 1 + log2 𝑥    (05 marks)

SECTION B 

Answer any five questions from this section. All questions carry equal marks 

9 a) The binomial expansion of (1 + 𝑘𝑥)𝑛 is 1 − 6𝑥 + 30𝑥2 + ⋯

find the value of 𝑘 and 𝑛    (05 marks) 

b) Expand √1 + 8𝑥 up to the term in 𝑥3. Using 𝑥 =
1

100
, show that √3 =1.73205 

(07  marks) 

10 (a) integrate 𝑒𝑥𝑠𝑖𝑛 2𝑥 with respect to 𝑥.   (06 marks)

(b) Using 𝑡 =tan𝑥 or otherwise, evaluate ∫
1

1+8𝑐𝑜𝑠2𝑥

𝜋

3
0

 𝑑𝑥.        (06 marks) 



3 Turnover 

(11) The lines 𝑥 =
𝑦−1

2
=

𝑧−21

−3
 and 𝒓 = (12 + 3𝜆)𝒊 +(7 − 3𝜆)𝒋 +(1 − 𝜆)𝒌 lie in the same 

plane. 

(a) Show that the lines intersect and calculate the angle between them   (06 marks)  

(b) Find the equation of the plane where both lines lie.   (06 marks) 

12)(a) Show that. 
2 tan 𝜃

1+tan2 𝜃
= sin 2𝜃. 

 Hence solve 
2 tan 𝜃

1+tan2 𝜃
= 3 cos 2𝜃  for 0 ≤ 𝜃 ≤ 𝜋.     (06 marks) 

b) (i) Express 7 cos 𝑥 − 24 sin 𝑥 in the form 𝑅𝑐𝑜𝑠(𝑥 + 𝑎).     (04 marks) 

(ii) Write down the maximum and minimum value of the function

 𝑓(𝑥) = 12 + 7 cos 𝑥 − 24 sin 𝑥.     (02 marks)

13)(a) Given 𝑧 = −1 + 𝑖√3, find the value of the real number 𝑝 such that 

𝐴𝑟𝑔(𝑧2 + 𝑃𝑧) =
5𝜋

6
        (05 marks)         

(b) if  
|𝑤−1|

|𝑤+2|
< 2 where 𝑤 = 𝑥 + 𝑖𝑦, represent the locus of 𝑤 on the argand diagram. 

(14) Sketch the curve of the equation 𝑦 =
𝑥2+3

𝑥−1
.        (12 marks) 

(15) An ellipse has a Cartesian equation

𝑥2

16
+

𝑦2

4
 =1 

The general point 𝑃(4 cos 𝜃 , 2 sin 𝜃)  lies on the ellipse. 

(a) Show that the equation of the normal to the ellipse at P is

2𝑥 sin 𝜃 − 𝑦 cos 𝜃 = 6 sin 𝜃 cos 𝜃  (06 marks) 

b) The normal to the ellipse at 𝑃 meets the x axis at the point 𝑄  and 𝑂 is the origin. Show

clearly that as 𝜃 varies, the maximum area of the triangle 𝑂𝑃𝑄 is 4
1

2
.   (06 marks)

16) (a) solve 𝑥𝑦
𝑑𝑦

𝑑𝑥
= 𝑥2 + 𝑦2, using 𝑦 = 𝑢𝑥.   (04 marks) 

(b) A liquid is pouring into a container at a constant rate of 20𝑐𝑚3𝑠-1 and is leaking out at a

rate proportional to the volume, 𝑣 𝑐𝑚3of the liquid already in the container.

The volume 𝑣 𝑐𝑚3 of the liquid in the container at any time 𝑡  has a differential equation 

𝑑𝑣

𝑑𝑡
= 20 − 𝑘𝑣 
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i) Show that 𝑣 = 𝑎 + 𝑏𝑒−𝑘𝑡, giving the values of 𝑎 a  and 𝑏.  (05 marks) 

ii) If 
𝑑𝑣

𝑑𝑡
= 10 when 𝑡 = 5, what is the volume of the liquid in the container at 10 seconds 

after the start?  (03 marks) 

END 


