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INSTRUCTIONS:  Answer question one and any other two questions 
      
 
QUESTION ONE (30 MARKS) 

a) A rectangular piece of metal having dimensions cmcmcm 1234 ×× is melted down and recast into 

a pyramid having a rectangular base measuring .55.2 cmcm × Calculate the perpendicular height 

of the pyramid.           (4 Marks) 

b) Show that a root of 0953 23 =+++ xxx exists between � = −2 and � = −3.  (2 Marks) 

c) Newton’s equation 0523 =−− xx has a root near � = 2.  Starting with 20 =x , compute 21,xx and 

3x using Newton-Raphson method.        (5 Marks) 

d) Evaluate dyxdxxy 22 )( +− where c is the closed curve formed by � = 0, � = 1 and � = �. 

            (5 Marks) 

e) The table below shows functional values obtained from an engineering experiment.  Use Gregory-

Newton forward interpolation formula to find �(6.4).     (5 Marks) 

 �  4 5 6 7 8 9 10 

 �(�) -10 12 56 128 234 380 572  
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f) Given ,ˆˆsinˆcos ktjtitR ++= find 
dt

Rd
       (4 Marks) 

g) Given ( ) ,20ˆ14ˆ63 22 KxzjyziyxF +−+= find f×∇ at (1, −1, 1).   (5 Marks) 

 

QUESTION TWO (15 MARKS)  

a) Show that � = −1 is a root of 0213111 23 =+++ xxx  and find the other roots algebraically. 

            (3 Marks) 

b) Given ( ) ( ) ( ) ,ˆ322ˆ4 232 kyzjyzxiyxf ++++= && compute: 

(i) fdiv at (1,0, −1)         (3 Marks) 

(ii)  f×∇           (3 Marks) 

c) Determine the total surface area of a rectangular pyramid of perpendicular height 18cm and base 

measuring .96 cmcm ×          (6 Marks) 

QUESTION THREE (15 MARKS) 

a) A cylindrical tank of diameter 2.0m and perpendicular height 3.0cm is to be replaced by a tank of 

the same capacity but in the form of a frustum of a cone.  If the diameters of the ends of the 

frustrum are 1.0 and 2.0 respectively, determine the vertical height required.   (6 Marks) 

b) Factorise the expression 22 23 +−− xxx        (3 Marks) 

c) Show that a root of the equation 0523 =−− xx exists between and 0=x and .2=x  (2 Marks) 

d) Given kjiBkjiA ˆˆˆ2,ˆ2ˆ4 −+=+−=  and kiC ˆ2ˆ += .  Find( ) CBA ×× .   (4 Marks) 

QUESTION FOUR (15 MARKS) 

a) A solid plumb bob consists of hemisphere surmounted by a cone.  The diameter of the cone and 

hemisphere is 2.5m and the slant height of the cone is 4.0 m.  Determine the volume and surface 

area of the plumb bob.          (5 Marks) 

b) Verify Green’s theorem in the plane for ( ) dyxdxyxy 2

0

2 ++  when � is the closed curve of the 

region bounded by � = � and .2xy =        (8 Marks) 

c) Given that ,
12

x
x

l +=  find � when 20=l       (2 Marks) 
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QUESTION FIVE (15 MARKS) 

a) Evaluate  +
c

dyxydx 2 where � is the curve given by 24 xxy −= from (4,0) to (1,3).  (4 Marks) 

b) A rectangular pyramid of base area 324 cm2 and height 3.35 cm is recast into a cone of height 5 

cm.  Calculate the diameter of the cone.        (3 Marks)  

c) Given ,222 −++= zyxφ find φ∇        (3 Marks) 

d) Compute �(5.5) using Gregory-Newton forward interpolation formula.  Use the table values 

below:           (5 Marks) 

�  2 4 6 8 10 

�(�) 14 88 274 620 1174 

 

 


