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INSTRUCTIONS: Answer questions one and any other two questions  

QUESTION ONE - (30 MARKS) 

a) Find the roots of the following polynomial 06136 2 =+− xx    (4 Marks) 

b) Calculate the surface area and volume of a solid cone of base radius 10.5 cm and height 19.5 

cm.          (4 Marks) 

c) If  ( ) yzkxyxiyxyA 222224 j)( −++−= , determine curl A at the point (1,3 -2)(5 Marks) 

d) The volume of water in a measuring cylinder rose from 50.4cm3 to 62.8cm3 when a solid 

sphere is immersed into the cylinder. Determine the surface area of the sphere.(5 Marks) 

e) Factorise the expression 2772 23 +++ xxx  and hence solve the equation 

02772 23 =+++ xxx , given that x+1 is a factor of 2772 23 +++ xxx    (4 Marks) 

f) Find the divergence of each of the following vector fields: 

(i) f(x, y) =��yi + x��j         (2 Marks) 
 

(ii)  G (x,y,z) = xi + ����j  + x���      (2 Marks) 
g) A right pyramid with a rectangular base 12cm by 8 cm has a light of 18cm. Determine the 

total surface area.         (4 Marks) 
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QUESTION TWO ( 15 MARKS) 

a) The equation 0433 =−− xx is of the form f(x) = 0 where f(l) < 0 and f(3) > 0 . Use 
Rhaphson method up to 3rd iteration to find the roof of the equation correct to 3 decimal 

places taking .20 =x         (8 Marks) 

b) The figure below shows a frustum of base radius 6 cm and Kp radius 1.6 cm. If the height of 
the frustum is 7.2cm, calculate; 

(i) The height of the cone from which it was cut    (2Marks) 

(ii)  The volume of the frustum      (5 Marks) 

 

 

 

 

 

 

 

 

QUESTION THREE ( 15 MARKS)  

a) A right pyramid on a square base 8cm is 15cm high. If it is cut at a height of 6cm from the 
bottom, find; 
 

(i) the dimensions of the top square  (3 Marks) 
(ii)  the surface area of the frustum of the pyramid  (6 Marks) 

b) Given that ( ) kuuuA 32 4j)52(i43 +−++= , evaluate  

(i) 
du

dA
 at u = 2  (3 Marks) 

 

(ii)  
2

2

du

Ad
 at u = 2  (3 Marks) 
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QUESTION FOUR (15 MARKS) 

a) If 2322 yzyzxyx −+=θ  and ,kj2i2 xyzyzxyf +−=   determine for the point (1, -1,2) 

(i) ∇∅         (3 Marks) 

(ii)  Unit normal        (2 Marks) 

(iii) ∇. �           (3 Marks) 

(iv) ∇ � �             (3 Marks) 

b) If ( ) k3j2i2 22322 zyzyxyyxA ++−=
→

, determine div
→
A .   (4 Marks) 

QUESTION FIVE (15 MARKS) 
a) Evaluate;  

      vFdv  where v is the region bounded by the planes x = 0 , x= 2, y = 0, y = 3, z = 0, z = 4, and  

F = xyi + zj  – x2k             (6 Marks) 

b) State Stokes theorem.        (2 Marks) 

c) A surface S consists of the part of the cylinder �� + �� = 9  between z = 0 and z = 4 for   

y ≥ 0 and the two semicircles of radius 3 in the planes z = 0 and z = 4. If F = zi +xyj  + xzk, 

evaluate s dscurlF. over the surface using stokes theorem.   (7 Marks) 

 


