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INSTRUCTIONS TO CANDIDATES: 

Answer all the eight questions in section A and any five from section B. 

Any additional question (s) answered will not be marked 

All necessary working must be shown clearly 

Begin each answer on a fresh sheet of paper 

Silent non-programmable scientific calculators and mathematical tables with a list of 

formulae may be used. 
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SECTION A (40 MARKS) 

1.   Solve the simultaneous equations:  

𝒙𝟐 + 𝒙𝒚 + 𝟒𝒚𝟐 = 𝟔 and 𝟑𝒙𝟐 + 𝟖𝒚𝟐 = 𝟏𝟒                                   (05 marks) 

2.   One side of a rectangle is three times the other. If the perimeter increases by 2%.    

What is the percentage increase in the area?                                (05 marks) 

3.   The points 𝐴 and 𝐵 have position vectors 𝐚 and 𝐛 respectively relative to the 

 origin, where 𝒂 = 𝟐𝒊 + 𝒋 − 𝟑𝒌  and 𝒃 = −𝟒𝒊 + 𝒔𝒋 + 𝒕𝒌. Find the possible values 

 of 𝒔 and 𝒕 if |𝑨𝑩| = 𝟕 and 𝒔 = 𝟐𝒕                                                          (05 marks) 

4.   The first three terms of a G.P are 𝟐𝒙 − 𝟏, 𝒙 + 𝟏 and 𝑥 − 1  (𝑥 ≠ 0). Find the 

 value of 𝒙 and the sum to infinity of the G.P.                                          (05 marks) 

5.   If 𝒕 = 𝐭𝐚𝐧 𝜽 and 𝒔𝒆𝒄𝟐𝜽 + 𝐭𝐚𝐧 𝟐𝜽 = 𝒌, prove that 𝒕 =
𝒌−𝟏

𝒌+𝟏
          (05 marks) 

6.   Show that: ∫
𝟏

(𝟏+𝒙𝟐)𝟐

𝟏

𝟎
𝒅𝒙 =

𝝅

𝟖
+

𝟏

𝟒
                                  (05 marks) 

7.   If 𝒚 = 𝒎𝒙 + 𝒄 is a tangent to the parabola 𝒚𝟐 = 𝟒𝒂𝒙, show that 𝒎 =
𝒂

𝒄
.   

            (05 marks) 

8.   Find the value of 𝒌 for which the lines 𝟑𝒙 + 𝟒𝒚 − 𝒌 = 𝟎 and   

  𝟏𝟐𝒙 − 𝟓𝒚 + 𝟐𝟗 = 𝟎 are equidistant from the point (𝟏, 𝟑).                 (05 marks)

             

    SECTION B(60 MARKS) 

9.   (a)  If 𝒄𝒐𝒔𝒆𝒄𝑨 − 𝒄𝒐𝒕𝑨 = 𝒒 ,then show that 
𝒒𝟐−𝟏

𝒒𝟐+𝟏
+ 𝐜𝐨𝐬 𝑨 = 𝟎     (05 marks) 

(b)  Solve the equation; 𝟑𝒕𝒂𝒏𝟑𝜽 − 𝟑𝒕𝒂𝒏𝟐𝜽 = 𝐭𝐚𝐧 𝜽 − 𝟏 for 𝟎 ≤ 𝜽 ≤ 𝟐𝝅 

            (07 marks) 

10.   (a)  Find the cartesian equation of the plane passing through the points  

  𝑷(𝟏, 𝟎, −𝟐), 𝑸(𝟑, −𝟏, 𝟏) and parallel to the line    

   𝒓 = 𝟑𝒊 + (𝟐𝜶 − 𝟏)𝒋 + (𝟓 − 𝜶)𝒌           (07 marks)

            

(b)  Find the length of the perpendicular drawn from a point (𝟐, 𝟑, −𝟒) to the 

  line 
𝟒−𝒙

𝟐
=

𝒚

𝟔
=

𝟏−𝒛

𝟑
          (05 marks) 
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11.   (a)   The expression 𝒇(𝒙) = 𝟔𝒙𝟐 + 𝒙 + 𝟕 leaves the same remainder when 

  divided by 𝒙 − 𝒂 and 𝒙 + 𝟐𝒂 .Find the value of 𝑎 for which 𝒂 > 𝟎. 

            (05 marks) 

(b)  The polynomial 𝑷(𝒙) = 𝜶𝒙𝟑 − 𝝁𝒙𝟐 + 𝜷𝒙 + 𝟐  gives a remainder −𝟔𝟎 

  when divided by 𝒙 + 𝟐 and 𝒇(𝟑) = 𝟑𝟓. Given that 𝟐𝒙 − 𝟏 is a factor of 

  the polynomial. Find the values of 𝜶, 𝝁 and 𝜷 .Hence evaluate 𝑷(𝒙) = 𝟎    

                  (07 marks) 

12.   (a) The point (𝟐, 𝟏) lies on the curve 𝑨𝒙𝟐 + 𝑩𝒚𝟐 = 𝟏𝟏 where 𝑨 and 𝑩 are 

  constants. If the gradient of the curve at that point is 𝟔. Find the values of   

𝑨 and 𝑩.          (05 marks)               

  (b)  A rectangular box without a lid is made from a thin cardboard. The sides of 

  the base are 𝟐𝒙𝒄𝒎 and 𝟑𝒙𝒄𝒎 and the height of the box is 𝒉𝒄𝒎. If the total 

  surface area is 𝟐𝟎𝟎𝒄𝒎𝟐, show that 𝒉 =
𝟐𝟎

𝒙
−

𝟑𝒙

𝟓
 𝒄𝒎. And hence find the 

  dimensions of the box to give maximum volume.         (07 marks) 

 

13.   (a)  Find the values of 𝒙 and 𝒚 in: 
𝒙

𝟏+𝒊
+

𝒚

𝟐−𝒊
= 𝟐 + 𝟒𝒊         (06 marks)                                   

(b)  Given that 𝑷 is represented by |𝒁 − 𝟐| = 𝟐|𝒁 + 𝟏|. Show that the locus of 

  𝑷 is a circle and hence state it’s radius and centre.                     (06 marks) 

 

14.   (a)   Express 𝒇(𝒙) =
𝟑𝟐

𝒙𝟑−𝟏𝟔𝒙
 into partial fractions. Hence find ∫ 𝒇(𝒙) 𝒅𝒙   

            (07 marks)  

(b)  Show that :∫ 𝒙𝒍𝒏𝒙𝒅𝒙 = 𝟏𝟒𝒍𝒏𝟐 − 𝟑
𝟒

𝟐
        (05 marks) 
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15.   (a)   Find the length of the tangent to the circle 𝒙𝟐 + 𝒚𝟐 − 𝟒𝒙 − 𝟔𝒚 + 𝟗 = 𝟎 

  from the point (𝟓, 𝟕).         (05 marks)                                                                                                              

(b)  Prove that the circles 𝒙𝟐 + 𝒚𝟐 − 𝟏𝟎𝒙 − 𝟕𝒚 + 𝟑𝟏 = 𝟎 and  

   𝒙𝟐 + 𝒚𝟐 + 𝟐𝒙 + 𝟐𝒚 − 𝟐𝟑 = 𝟎  touch each other externally.    (07 marks) 

 

16.   (a)  Solve the differential equation;         

  (𝟏 + 𝒙𝟐)
𝒅𝒚

𝒅𝒙
= 𝟏 + 𝒚𝟐  for 𝒚 = 𝟑 and 𝒙 = 𝟐                 (05 marks) 

(b)  At time, 𝑡 hours, the rate of decay of a radioactive element is directly  

  proportional to it’s current mass. 

(i)  Show that 𝑵 = 𝑵𝟎𝒆−𝒌𝒕 where 𝑵 is the mass of the radioactive  

  element and 𝑵𝟎 is the original mass.   

(ii)  If the mass reduces to half the original mass in 𝟒 hours, find the time 

  it takes for the mass of the element to reach 
𝟏

𝟖
 of the original mass.   

           (07 marks) 

 

                                              END 

  


