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INSTRUCTIONS TO CANDIDATES 

This paper consists of two sections: Section A and Section B. Answer QUESTION ONE and any other 

TWO questions from Section B. 

 

SECTION A ( 40 MARKS ) 

QUESTION ONE 

(a) Evaluate the following integrals :  

(i)  ∫ ( x2 + 3x )2 dx            (ii)     x2 ( x3 – 7 )8 dx        (iii)    
1

0

t √( 3t2 + 5 ) dt              ( 7 marks ) 

       

(b) Evaluate the following integrals : 

(i)    ∫  2x ( x2 – 3 )2 dx        (ii) ∫   
𝑥  𝑑𝑥

 6−  𝑥2
                   (iii)  

2/

0



sin 5x cos x dx             ( 10 marks ) 

     

 

(c) Find the length of the arc of the curve  y2 = 8x3  between  x=1 and x=3.                     ( 6 marks ) 
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(d) Evaluate the following integrals, if they exist : 

(i)  
1

0

 
𝑑𝑥

𝑥
3
2

                             (ii)

 

    ∫
𝑑𝑥

1+ 𝑥2

∞

1
      (iii)    ∫

𝑑𝑥

𝑥2−1

2

0                                                ( 9 marks ) 

                                        

(e) (i) Use the trapezoidal rule with n= 4 to approximate the value of the integral  

      ∫
16𝑥

𝑥+2

1

0
 dx.                                                                                                                             ( 4 marks ) 

 

(ii) Use Simpson’s rule with n = 4 to approximate the value of the integral 

∫
𝑑𝑥

𝑥3  −   9

2

0
                         ( 4 marks ) 

 

 

SECTION B ( 30 MARKS ) 

 

Answer any TWO questions in this section 

 

QUESTION TWO ( 15 MARKS ) 

 

(a) Find the area enclosed by the curve y= 4x – x2, the x- axis and the ordinates at x= 0 and  

x = 6.                     ( 5 marks ) 

 

(b) The region bounded by the graphs of y= x2, x= 5 and the x-axis is rotated about the x-axis. 

Find the volume of the solid of revolution.                 ( 5 marks ) 

 

 

(c) The position of a particle at time t is given by  x = ½ t2 + 1 and y = 1/3 ( 2t + 1 ) 3/2. Find the 

distance the particle travels between t= 0 and t= 2.             ( 5 marks ) 

 

 

QUESTION THREE ( 15 MARKS ) 

Evaluate the following integrals: 

(i)  ∫
𝑒 𝑥+1

 𝑥+1
 dx               (ii)  ∫

𝑑𝑥

4+ 𝑥2

1

0
             (iii) ∫ex cos 3x dx                 (iv) ∫

𝑑𝑥

 𝑥−2  ( 𝑥+1 )
 

 

 

(v)   ∫
𝑠𝑖𝑛  3 𝑥

cos   𝑥

𝜋

4
0

  dx                ( 3 marks each )        
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QUESTION FOUR ( 15 MARKS ) 

 

(a) Evaluate the following integrals : 

(i)  ∫
1

( 𝑥−2 )2

∞

3
  dx,        using the change of variable     x- 2  = 1/u              ( 4 marks ) 

 

(ii)    ∫
1

 4−9 𝑥2

2

3
0

𝑑𝑥 using the change of variable     x = 
2

3
 sin u.                   ( 4 marks ) 

 

 

(b) Using the trapezoidal rule with n = 4, compute an approximation to the integral                                                              

∫ 𝑒𝑥21

0
dx .                      ( 4 marks ) 

    

(c) If     
2/

0



 x sin x dx    = 
2

0

( ax2 + 2x ) dx, find the value of a.                ( 3 marks ) 

 

 


