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SECTION A: (40 MARKS) 

Answer ALL the questions in this section. 

1. A solid metal cylinder of radius 6cm and height 15cm is melted down and recasted into a 

shape comprising a hemisphere surmounted by a cone. Assuming that 8% of the metal is 

wasted in the process, determine the height of the conical portion, if its diameter is to be 

12cm.                                                                                                                      (4 Marks) 

2. Determine the value of 2𝑒0.3
correct to 5 significant figures by using the power series 

for 𝑒𝑥.                                                                                                               (4 Marks)      

3. Solve the following trigonometric equation for values of 𝜃 between 0° 𝑎𝑛𝑑 360°.        

          2 − 5𝑡𝑎𝑛2𝜃 = 0                                                                                           (5 Marks)      

4. Determine the inverse of the matrix A=(
5 −3

−2 1
)     (4 Marks) 

5. In a construction site cement, sand and ballast are mixed in the ratio 1:2:4 to produce 

concrete. Calculate the volume of each material require to produce 21m3 concrete. 

                                                                                                                              (3 Marks) 

6. Given that x= 2p  and y= 4q   show that  log 2(x
3 y) = 3p+2q    (4 Marks)                               

7. If  p = i + 3j − k and q = 2i + j + 4k. Determine |p + q|   (4 Marks) 

8. Find the differential coefficient of 5𝑥2𝑐𝑜𝑠𝑥     (5 Marks)                                                            

9. Solve for x in the following equation.                            (4 Marks) 

log(8 − 4𝑥) − 1 = log (2𝑥 − 4) 

10. Simplify fully the following expression.                                                                (3 Marks) 

12𝑦−5

3𝑦−2
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SECTION B: (60 MARKS) 

Answer Any THREE Questions in This Section 

11.   

a. Evaluate                       (6 Marks)

            𝑡𝑎𝑛ℎ−1 0.75                                                                                                          

b. Verify the following identity 

                       𝑠𝑖𝑛𝜃 + 𝑠𝑖𝑛∅ ≡ 2𝑠𝑖𝑛
𝜃+∅

2
𝑐𝑜𝑠

𝜃−∅

2
               (8 Marks) 

c. Relative to a fixed point O ,the point A has coordinates (2,-3).The point B is such that 

𝑨𝑩⃗⃗⃗⃗⃗⃗ = 𝟑𝒊 − 𝟕𝒋, where i and j are mutually perpendicular unit vectors lying on the same 

plane. Determine the distance of B from O.                                                        (6 Marks) 

 

12. Given the matrices 𝑃 = [
2 1 −2
3 −1 1
2 4 1

] and 𝑄 = [
3 −2 1
2 1 1
1 1 −2

] , Determine the: 

a. (𝑃 + 𝑄)2 + 3𝑄;         (10 Marks) 

b. 𝑄−1 .                                                                                                                                 (10 Marks) 

13.  

a. Determine the value of;         (4 Marks) 

2

7 
𝑥 (111  

10 −
9

22
) ÷ 111

7  

b. The end radii of a solid cone frustum are 6 cm and 10 cm. The ends are separated by a 

distance of 22 cm. Determine its: 

(i) Volume in m3;         (5 Marks) 

(ii) Surface area.                                                                                                 (7 Marks) 

c. Determine the perimeter of a minor segment is enclosed between a chord of length 7cm 

and a circle of radius 6cm.                                                                                   (4 Marks) 

14.    

a. Find the first three terms in the Maclaurin’s series for 𝑓(𝑥) =  
𝑥

1+𝑥2
    (10 Marks) 

b. Find the first 4 terms of the Taylor’s series for 𝐼𝑛 = 𝑥:   (10 Marks) 
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