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INSTRUCTIONS:  Answer question one and any other two questions. 
 

QUESTION ONE (30 MARKS) 

a) A cone has a diameter of 80mm and a perpendicular height of 120mm.  Calculate 

(i) Its volume          (2 marks) 

(ii) Its curved surface area in cm2       (3  marks) 

b) Newton’s equation  has a root near .  Starting with  compute 0523  xx 2x 20 x

 and  (the next three Newton-Raphson estimates for the root)   (5 marks) 21 , xx 3x

c) If , compute       (3 marks) kzxyjzyizxF ˆˆ2ˆ 2232 
 

Fdiv

d) A frustum of a pyramid has square ends, the squares having sides 9.0 cm and 5.0 cm.  

Calculate the volume of the frustum if the perpendicular distance between its ends is 

8.0cm.           (5 marks) 

e) Factorize  given that  is one of the factors of this expression 636523  xxx  7x

hence find the roots of the polynomial      (4 marks) 0636523  xxx

f) Given  find Grad  at (1, 1, -1)     (3 marks) ,3 22 zxzxy  
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g) Using Gregory-Newton Forward interpolation formula, find for the following data    4.5f

(5 marks) 

 

 x 4 5 6 7 8 9 10 

  xf -10 12 56 128 234 380 572 

 

QUESTION TWO (15 MARKS) 

a) A rectangular prism of metal having dimensions 4.3cmx7.2cmx12.4cm is melted down 

and recast into a frustum of a square pyramid, 10% of the metal being lost in the process.  

If the ends of the frustum are squares of size 3cm and 8cm, find the thickness of the 

frustum            (6 marks) 

b) Starting with , find  using Newton-Raphson method for 10 x 4321 ,,, xxxx

.  What can you say concerning these results  (5 marks)   75.025.02 23  xxxxf

c) Given find grad          (4 marks) ,
3

2

zk
xy

 

QUESTION THREE (15 MARKS) 

a) Use Tartaglia’s method to find a real root of     (3 marks) 0523  xx

b) Determine the value of  from the set of function values below, using Newton’s –  1f

forward interpolation formula.        (7 marks) 

 x -4 -2 0 2 4 6 8 

  xf 541 55 1 -53 -155 31 1225 

 

c) Given that , compute kyjxzixyf ˆˆ2ˆ3 32 


(i)            (2 marks) 


Fdiv

(ii)            (3 marks) 


 F
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QUESTION FOUR (15 MARKS) 

a) Given , evaluate  at       (3 marks) kjtitr ˆ7ˆ2ˆ4 2 


dt
rd


1t

b) Calculate the volume of a sphere whose surface area is 544 cm2.  Take     
7
22



          (3 marks) 

c) Given the function ;    33  xxxf

(i) Show that at least one root of  lies between  and    (2 marks)  xf 1x 2x

(ii) Starting with , use three iterations of Newton-Raphson method to find the 10 x

root of  to 4 d.p         (4 marks)  xf

d) Find  if        (3 marks) 


Fdiv   kejyzixF xyz ˆˆsinˆ1 2 


QUESTION FIVE (20 MARKS) 

a)  

(i) State Green’s theorem for the plane       (2 marks) 

(ii) Verify Green’s theorem for the vector field  and the     jxyiyxF ˆˆ42 


curve c) bounded by the lines  and    (8 marks) 1,0,0  xyx 1y

b) A solid metal cylinder of radius 7cm and height 15cm is melted down and recast into a 

model of a tank comprising a hemisphere surmounted by a cone.  If 7% of the metal is 

wasted in the process, determine the height of the conical portion, if its diameter is to be 

12 cm            (5 marks) 


