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General Instructions 

 

 Working time  -   45 minutes                        

 

 Write using blue or black pen 

 

 Board approved calculators may be                       

            Used (Non Graphic) 

 All necessary working should be                  

            shown in every question   

 Standard Integrals Table attached 

 

 

 

 

 

 

 

TOTAL MARKS: 35 

 

 

 

WEIGHTING: 20 % 

 

 

 

 

 

 

 

Marks :      Q 1 ( Integration / 15) 

       Q 2 ( Polynomials /8) 

                  Q 3 (Volumes / 7) 

  Q 4 (Volumes / 5) 

                                   Total :                   /35             Percentage:   
   

 

 

 

  

 



 

 

Question 1  (Marks  15  ) 

 

a)  Find      

∫
𝑑𝑥

√𝑥2  − 4x  + 5
 

 

 
 

 

[2] 

b)  Evaluate 

 

∫
2

2 + sin 𝜃
   𝑑𝜃

𝜋
2

0

    

 

 

 

[4] 

c) Find                         

                                 ∫ tan2 𝑥  sec 𝑥  𝑑𝑥 

 

( You may assume ∫ sec 𝑥  𝑑𝑥  =  ln(sec 𝑥  + tan 𝑥) ) 

[4] 

 

 

 

 

 

 

 

d) i)          If        𝐼𝑛 =  ∫   𝑥𝑛𝑒𝑥1

0
  𝑑𝑥 ,       where n is a non-negative integer  

       

             show that   𝐼𝑛  =   𝑒   −   𝑛  𝐼𝑛−1    
 

ii)        Hence evaluate 𝐼3 .     

[5] 

 

 

Question 2  (Marks  8  ) 

 

 

 

 

 The quartic polynomial  𝑓(𝑥)  =   𝑥4  +   𝑝𝑥3  +   𝑞𝑥2  +   𝑟𝑥 +   𝑠   has 

four zeroes 𝛼, 𝛽, 𝛾  𝑎𝑛𝑑 𝛿  such that the sum of  𝛼  𝑎𝑛𝑑 𝛽   equals the 

sun of  𝛾  𝑎𝑛𝑑  𝛿.   

Let  𝐴 =   𝛼𝛽   ,    𝐵 =   𝛾𝛿    𝑎𝑛𝑑   𝐶 =   𝛼 +   𝛽 =   𝛾 +   𝛿. 

 

i) Find 𝑝,   𝑞,   𝑟   𝑎𝑛𝑑   𝑠    in terms of   𝐴,   𝐵   𝑎𝑛𝑑   𝐶.  

 

ii) Show that the coefficients of  𝑓(𝑥) satisfy the condition  

           𝑝3  +   8𝑟 =   4𝑝𝑞. 

 

iii) The polynomial 𝑔(𝑥)  =   𝑥4 −   18𝑥3  +   79𝑥2  +   18𝑥 − 440 has 

the property that the sum of two of the zeroes equals the sum of the other 

two zeroes. Using the identities of part (i) or otherwise, find all the zeroes 

of 𝑔(𝑥). 

[8] 

 

 



 

 

Question 3  (Marks   7 ) 

 The diagram below is the graph of 𝑦 =   ln( 𝑥 + 1) 

 

 

 
 

 

 

 

i) Find the exact coordinates of B.  

 

 

 

ii) Using the method of cylindrical shells, calculate the volume of solid of 

revolution when the shaded area is rotated about the y-axis. 

[7] 

 

 

 

 

 

 

 

 

 

Question 4   (Marks  5  )                     

 

  

Any section perpendicular to the x-axis is a rectangle whose base lies on 

the semi-circle with radius 2. The other edge is bounded by the semi-

ellipse whose major axis is along the x-axis and it’s lengths of semi major 

and semi minor axes are 2 and 1 respectively.  

 

By slicing the solid perpendicular to the x-axis calculate the volume of the 

solid formed. 

 

 [5] 

 

 

   

  

 

 

 

 

 

 

   



   

 

Standard Integrals 

 

 dxx n    0if,0;1,
1

1 1 


  nxnx
n

n
 

 

 dx
x

1
   0,ln  xx  

 

 dxeax   0,
1

 ae
a

ax
 

 

 dxaxcos   0,sin
1

 aax
a

 

 

 dxaxsin   0,cos
1

 aax
a

 

 

 dxax2sec   0,tan
1

 aax
a

 

 

 dxaxax tansec  0,sec
1

 aax
a

 

 

 
dx

xa 22

1
  0,tan

1 1   a
a

x

a
 

 




dx
xa 22

1
  axaa

a

x
  ,0,sin 1

 

 




dx
ax 22

1
    0,ln 22  axaxx  

 




dx
ax 22

1
   22ln axx   

 

 

NOTE : 0,logln  xxx e  

 

 

 

 








