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INSTRUCTIONS TO CANDIDATE  

1. This paper consists of TWO sections A and B. 

2. Answer ALL questions in section A and THREE questions in section B in the 

booklet provided. 

3. Marks for each question are indicated in the brackets. 

4. Do not write on this question paper.  

5. Answer the questions in English 

 

 

 

 

This paper consists of FIVE (5) printed pages. 

Candidates should check the question paper to ascertain that 

all the pages are printed as indicated and that no questions are missing. 
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     SECTION A (40 marks) 

  Attempt ALL questions in this section. 

1. A constant force of 𝑭 = 𝟏𝟎𝒊 + 𝟐𝒋 − 𝒌 Newton displaces an object from 𝐀 = 𝐢 + 𝐣 + 𝐤  

to 𝐁 = 𝟐𝐢 − 𝐣 + 𝟑𝐤 (in metres). Find the work done in Newton metres  [4 marks] 

2. Determine the modulus and argument of the complex number𝒁 = 𝟐 + 𝒋𝟑, and express Z in polar 

form                                                                                        [4 marks] 

3. Calculate the volume and the total surface area of a hemisphere of diameter 15.0 cm.  [3 marks]  

4. Find the inverse Laplace transform of 
𝒔

𝒔𝟐+𝟓𝒔+𝟔
. [4 marks] 

5. Solve the equation     𝐥𝐨𝐠(𝒙𝟐 − 𝟑) − 𝒍𝒐𝒈𝒙 = 𝒍𝒐𝒈𝟐.  [4 marks] 

6. Solve the following simultaneous equations using crammers rule.   [5 marks]                             

𝒙 + 𝒚 + 𝒛 = 𝟒 

𝟐𝒙 − 𝟑𝒚 + 𝟒𝒛 = 𝟑𝟑 

𝟑𝒙 − 𝟐𝒚 − 𝟐𝒛 = 𝟐 

7. Prove that  𝒄𝒐𝒕 𝟐 𝒙 + 𝒄𝒐𝒔𝒆𝒄 𝟐𝒙 = 𝒄𝒐𝒕 𝒙.                                                    [4 marks]  

8. Find the rate of change of y with respect to x given that  𝒚 = 𝟑√𝒙 𝒍𝒏𝟐𝒙.   [4 marks] 

9. The major axis of an ellipse is 15.0 cm and the minor axis is 9.0 cm. Find the area and perimeter of 

the ellipse.             [4 marks] 

10. A bag contains 8 green balls and 5 red balls. Find the probability of obtaining two balls of the same 

colour.              [4 marks] 
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SECTION B (60 marks) 

Answer any three questions in this section 

11.  a) solve the differential equation by the D Operator Method; 

            
𝑑2𝑞

𝑑𝑡2 − 4
𝑑𝑞

𝑑𝑡
+ 3𝑞 = 𝑒2𝑡𝑠𝑖𝑛3𝑡.        [10 Marks] 

b) Determine the Fourier sine series of the function 

  𝑓(𝑥) = {
−2, 𝑤ℎ𝑒𝑛 − 𝜋 < 𝑥 < 0

2, 𝑤ℎ𝑒𝑛     0 < 𝑥 < 0
       [10 Marks] 

12. Determine the mean and the standard deviation from the grouped data in table 1.   [10marks] 

Table 1 

Mass (Kg) 20-22 23-25 26-28 29-31 32-34 

No. of students 5 18 42 27 8 

b)  Given the magnetic field vector A = x2yz + xz2and B = xy2z − z3 determine at the  

Point (2, 1, 3) ∇(AB).         [10 Marks] 

13. a) Using Laplace transforms technique solve the following initial value problem 

 
𝑑2𝑦

𝑑𝑥2 + 5
𝑑𝑦

𝑑𝑥
+ 6𝑦 = 5𝑠𝑖𝑛𝑡  

𝑑𝑦

𝑑𝑥
(0) = 0, 𝑦(0) = 0     [12marks] 

b) Determine the area bounded by the curve 𝑦 = 𝑥2 + 𝑥 + 1 and the coordinates 

 𝑥 = 0 𝑎𝑛𝑑 𝑥 = 1          [8marks] 

14. a) Use Newton-Raphson formula to determine a better approximate to the root of the equation 

{𝑥2 = 3𝑥).          [9marks] 

b)  Find the tipple cross product given vectors 𝑎 = −3𝑖 + 7𝑗 + 5𝑘, 𝑏 = −3𝑖 + 7𝑗 − 3𝑘 𝑎𝑛𝑑 𝑐 =

7𝑖 − 5𝑗 − 3𝑗.           [11marks] 
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TABLE OF LAPLACE TRANSFORMS 

FUNCTION          TRANSFORM 

𝑭(𝒕)                                                                                                                      𝑭(𝒔) = ∫ 𝒆−𝒔𝒕𝑭(𝒕)𝒅𝒕
∞

𝟎

 

1. 1                       1/𝑠 

2.   𝑒𝑎𝑡               
1

𝑠−𝑎
 

3.   cos 𝑎𝑡             
𝑠

𝑠2+𝑎2
 

4.    sin 𝑎𝑡             
𝑎

𝑠2+𝑎2
 

5. 𝑡              
1

𝑠2
 

6. 𝑡𝑛              
𝑛!

𝑠𝑛+1
 

7.   cosh 𝑎𝑡             
𝑠

𝑠2−𝑎2
 

8.    sinh 𝑎𝑡             
𝑎

𝑠2−𝑎2
 

9.   t cos 𝑎𝑡             
𝑠2−𝑎2

(𝑠2+𝑎2)2
 

10.    t sin 𝑎𝑡            
2𝑎𝑠

(𝑠2+𝑎2)2
 

11. 𝑒−𝑎𝑡𝑡𝑛             
𝑛!

(𝑠+𝑎)𝑛+1
 

12. 𝑒−𝑎𝑡 cos 𝑏𝑡          
𝑠+𝑎

(𝑠2+𝑎2)2+𝑏2
 

13. 𝑒−𝑎𝑡 sin 𝑏𝑡          
𝑏

(𝑠2+𝑎2)2+𝑏2
 

14. 𝑒−𝑎𝑡 cosh 𝑏𝑡          
𝑠+𝑎

(𝑠2+𝑎2)2−𝑏2
 

15. 𝑒−𝑎𝑡 sinh 𝑏𝑡          
𝑏

(𝑠2+𝑎2)2−𝑏2
 

Some theorems used in Laplace Transforms. 

1. 𝑖𝑓 𝐹(𝑠) = 𝐿{𝐹(𝑡)}, 𝑡ℎ𝑒𝑛 𝐹(𝑠 + 𝑎) = 𝐿{𝑒−𝑎𝑡𝐹(𝑡)}   

2. 𝐿 {
𝑑𝑥

𝑑𝑡
} = 𝑠𝐿{𝑥} − 𝑥(0)  𝑎𝑛𝑑 𝐿 {

𝑑2𝑥

𝑑𝑡2} = 𝑠2𝐿{𝑥} − 𝑠𝐿𝑥(0) − 𝑥′(0) 

 

 

THIS IS THE LAST PRINTED PAGE 

ea
sy
tve
t.c
om


