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SECTION A (40 MARKS) 

Answer all questions in this section. 

1. Solve the simultaneous equations: 

2𝑥 + 3𝑦 + 4𝑧 = 8
3𝑥 − 2𝑦 − 3𝑧 = −2
5𝑥 + 4𝑦 + 2𝑧 = 3

. (05 marks) 

2. Given that the polynomial 𝑓(𝑥) = 𝑥3 − 3𝑥2 − 9𝑥 + 𝑘 has a repeated 

root, find the possible values of k.    (05 marks) 

3. Use small changes to find √35.3  correct to four significant figures. 

(05 marks) 

4. Solve for 𝜃: 4𝑠𝑖𝑛𝜃 − 3𝑐𝑜𝑠𝜃 = 2 for 00 ≤ 𝜃 ≤ 3600. (05 marks) 

5. Show that the lines 𝑙1 and 𝑙2, with vector equations 𝒓 = 𝒌 + µ(𝒊 − 𝒋 −

3𝒌) and 𝒓 = 2𝒊 + 𝒋 + 𝜆(3𝒋 + 5𝒌) respectively, intersect, and find the 

coordinates of the point of intersection.    (05 marks) 

6. Evaluate: ∫ 4𝑥(3𝑥2 − 1)
1

0

3
𝑑𝑥.     (05 marks) 

7. Find the volume generated when the area between the curve 𝑦 = 𝑥2 and 

the line 𝑦 = 𝑥 is rotated about the x-axis through 3600. (05 marks) 

8. If P is the point (𝑡, 𝑡2 − 4) and Q is the point (2,0), find the equation of 

locus of R the midpoint of PQ as t varies. Describe the locus fully. 

         (05 marks) 
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SECTION B: (60 MARKS) 

Answer only five questions from this section. 

9. (a) Assuming that x is very small that terms in 𝑥3 can be neglected, find a 

quadratic approximation to √
1−𝑥

1+2𝑥
. State the range of values of x for 

which the expansion is valid.     (06 marks) 

(b) Solve the equation: √5𝑥 − 25 − √𝑥 − 1 = 2.  (06 marks) 

 

10. (a) Given that 𝑧 = 𝑥 + 𝑦𝑖 and 
𝑧−4

𝑧+3𝑖
 is purely real, find the cartesian 

equation of locus of z.      (06 marks) 

(b) Solve for z: (𝑧̅ + 2𝑧)𝑧̅ = 5 + 2𝑧̅ where 𝑧̅ is a complex conjugate of 

𝑧 = 𝑎 + 𝑏𝑖 where a and b are non-zero real numbers. (06 marks) 

 

11. (a) Evaluate: ∫ 𝑐𝑜𝑠3𝑥𝑐𝑜𝑠2𝑥𝑑𝑥
𝜋 2⁄

0
    (04 marks) 

(b) Express 
11𝑥+12

(2𝑥+3)(𝑥2−𝑥−6)
 in partial fractions. Hence find 

∫
11𝑥+12

(2𝑥+3)(𝑥2−𝑥−6)
 𝑑𝑥 .      (08 marks) 

 

12. (a) Find the cartesian equation of the plane through the points A(1,0,-2) 

and B(3,-1,1) which is parallel to the line with vector equation 𝒓 = 3𝒊 +

(2𝜆 − 1)𝒋 + (5 − 𝜆)𝒌. Hence find the coordinates of the point of 

intersection of this plane  and the line  𝒓 = 𝑡𝒊 + (5 − 𝑡)𝒋 + (2𝑡 − 7)𝒌. 

         (08 marks) 

(b) Find the vector equation of the line through P(2,-1,3)  and R(1,0,2). 

Verify that (-1,2,0) lies on the line.    (04 marks) 
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13. (a) Given that 𝑦 =
(𝑥−1)2𝑒4𝑥

(𝑥+1)2
, show that 

𝑑𝑦

𝑑𝑥
=

4𝑥2(𝑥−1)𝑒4𝑥

(𝑥+1)3
. (06 marks) 

(b) A champagne glass is in the shape of an inverted cone of depth 9cm 

and radius 3cm. Champagne is poured into the glass at the rate of 2𝜋 

cm3s-1. Find the rate at which the depth of champagne in the glass is 

increasing 4 seconds after pouring has commenced. (06 marks) 

 

14. (a) A chord of the parabola 𝑦2 = 4𝑥  given by  𝑃(𝑡1
2, 2𝑡1)  and 

𝑄(𝑡2
2, 2𝑡2) subtends a right angle at the vertex.  

Show that 𝑡1𝑡2 = −4 .Hence find the locus of the midpoint of the chord 

PQ.         (06 marks) 

(b) Find the equation of the circle that touches the line 𝑦 = 𝑥 at the point 

A(3,3) and passes through the point B(5,9).   (06 marks) 

 

15. (a) Solve the equation: 𝑠𝑒𝑐𝜃 − 3𝑐𝑜𝑠𝜃 = 𝑠𝑖𝑛𝜃 for −1800 ≤ 𝜃 ≤ 1800. 

(05 marks) 

(b) Show that 
𝑐𝑜𝑠3𝐴

𝑐𝑜𝑠𝐴
+

𝑠𝑖𝑛3𝐴

𝑠𝑖𝑛𝐴
= 4𝑐𝑜𝑠2𝐴    (04 marks) 

(c) Find without using mathematical tables or a calculator the value of 

1+𝑡𝑎𝑛750

1−𝑡𝑎𝑛750
 in surd form.      (03 marks) 

 

16. Solve the following differential equations 

(a) 
𝑑𝑦

𝑑𝑥
− 2𝑦𝑐𝑜𝑡𝑥 = 𝑥2𝑐𝑜𝑠𝑒𝑐𝑥.     (06 marks) 

(b) (1 + 𝑥)
𝑑𝑦

𝑑𝑥
= 1 − 𝑐𝑜𝑠2𝑦 given 𝑦(0) =

𝜋

4
.   (06 marks) 

 

GOOD LUCK 


