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SECTION A 

1.  Given that 𝑓′(𝑥) = 
𝑙𝑖𝑚

ℎ → 0
 (

𝑓(𝑥+ℎ)−𝑓(𝑥)

ℎ
) is the limit definition of the derivative 

of a function 𝑓(𝑥), use it to find the derivative of a function 𝑓(𝑥)  =  5𝑥2 + 3𝑥 

           (5 marks) 

2.   Find the square root of 5 +  2√6       (5 marks) 

3.   Given that 𝑤 and 𝑣 are inclined at 600 to each other and 𝑢 perpendicular  

to 𝑤 + 𝑣. If  |𝑤| = 8, |𝑣| = 5 and |𝑢|= 10. Find |𝑤 + 𝑣 + 𝑢|  (5 marks) 

4.   Find the distance between the foci, the eccentricity and length of the  

latus rectum to the ellipse 3𝑥2  +  4𝑦2  =  12.                  (5 marks) 

5.  Show that  𝑠𝑖𝑛2𝑥 –  𝑠𝑖𝑛2𝑥𝑐𝑜𝑠2𝑥 +  𝑠𝑖𝑛2𝑥𝑐𝑜𝑠22𝑥 + ⋯ is a geometric sequence  

and prove that 𝑆∞  =  𝑡𝑎𝑛 𝑥        (5 marks) 

6.   Determine the values of X and Y which satisfy the equation  

𝑥2 + 4𝑥𝑦 +  𝑦2 =  13 and 2𝑥2  +  3𝑥𝑦 =  8     (5 marks) 

7.   Use Maclaurin’s theorem to find the series expansion of 𝑡𝑎𝑛−1 (𝑥) up to  

the term in 𝑥3.          (5 marks) 

8.   The area of the segment cut off by 𝑦 =  5 from 𝑦 =  𝑥2 + 1 is rotated 

through a half turnabout 𝑦 =  5. Find the volume of the solid generated  

(5 marks) 

 

SECTION B 

9.  a) Given that 𝐴(2,13, −5), 𝐵(3, 𝛽, −3) and 𝐶(6, −7, 𝛼) are collinear, find the  

values of the contacts 𝛼 and 𝛽.      (5 marks) 

 

b) The equation 
(𝑥−3)

2
 =  

(𝑦−5)

1
 =  

(7−𝑍)

4
 and 

(𝑥+1)

3
 =  

(4+𝑦)

1
 =

 (2−𝑍)

2
 represent  

   two pipes 𝑃1 and 𝑃2 respectively in a chemical plant where length is   

   measured in metres. A bypass is to be installed connecting P1 and P2.   

  Find the length of the shortest pipe that may be fitted.   (7 marks) 
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10. a) Given that 𝑊 = 𝑥 + 𝑖𝑦 where 𝑥 and 𝑦 are real. Show that the locus of  

a point 𝑃(𝑥, 𝑦) is a circle of  
(𝑊+1)

(𝑊+2)
 is purely real. Hence deduce the 

centre and radius of the locus of 𝑃      (6 marks) 

  b) Find the cube root of 12𝑖 − 5       (6 marks) 

11. a) Show that 𝑡𝑎𝑛4𝜃 =  
4𝑡 (1−𝑡2)

𝑡4− 6𝑡2+1
, where 𝑡 =  𝑡𝑎𝑛𝜃    (6 marks) 

b) Solve the equation 𝑠𝑖𝑛𝑥 + 𝑠𝑖𝑛5𝑥 =  𝑠𝑖𝑛2𝑥 +  𝑠𝑖𝑛4𝑥 for 0 < 𝑥 <  
𝜋

2
  

             (6marks) 

12. a) Show that the circles with equations 𝑥2 + 𝑦2  +  4𝑥 − 2𝑦 − 11 =  0 and 

           𝑥2 + 𝑦2 −   4𝑥 − 8𝑦 + 11 = 0 are orthogonal and find the length of the   

        common chord          (6 marks) 

b) Find the equation of a circle which passes through the point of   

    intersection of the circles 𝑥2 + 𝑦2  =  4 and 𝑥2 + 𝑦2 − 2𝑥 − 4𝑦 + 4 = 0  

    for which   𝑥 + 2𝑦 = 0 is a tangent.     (6 marks) 

   

13.    a) Given that (20
𝑟

) = ( 20
𝑟−4

)  find the value of r.   (6 marks)  

  b) A polynomial is given by 𝑓(𝑥)  =  𝑥3  +  𝐵𝑥2  +  𝑥 − 6. The ratio of the   

remainder when 𝑓(𝑥) is divided by (𝑥 + 1) to the remainder when divided 

by (𝑥 − 2) 𝑖𝑠 − 1: 5. Find the value of 𝐵.     (6 marks) 

 14.  Given that 𝑦 =  
𝑥2−𝑥−6

𝑥−1
. Show that y can take on all real values for real  

values of x and hence sketch the curve.     (12 marks)     

 

END 
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