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QUESTION 1 (COMPULSORY) 

a) State which of the following are scalars and which are vectors giving reasons. 

i. Momentum 

ii. Energy 

iii. Speed 

iv. Weight  

(4mks) 

b) Find the projection of the vector kjiA ˆˆ2ˆˆ   on the vector kjiB ˆ7ˆ4ˆ4ˆ   (5mks) 

c) Find the angle between kjiBandkjiA ˆ2ˆ3ˆ6ˆˆˆ2ˆ2ˆ        ( 5mks) 

d) If  ktjtitA ˆˆˆ5ˆ 32   and jtitB ˆcosˆsinˆ  find )ˆˆ( BA
dt

d
   (6mks) 

e) Given   .2 423 findzyx       (5mks) 

f) If kxzjytiyxA ˆ20ˆ14ˆ)63(ˆ 2  ,evaluate  rdA ~.ˆ from )1,1,1()0,0,0( to along the path 

32 ,, tztytx                                                                                           (5mks)   

            

           

 QUESTION TWO     20MKS  

a) Prove 

i. 0;0)(   gradCurl     (7mks) 

 

ii. )0(;0).(  AcurldivA     (7mks)   

 

b) Find the unit tangent vector to any point on the curve ttztytx 62,34,1 22 

,hence or otherwise determine the unit tangent at the point where 2t   (6mks)  

           

 QUESTION THREE     20MKS 



a) Find the directional derivative of )2,1,3(int)( 222 ppotheatzyx  in the 

direction of the vector  kxyjxziyz ˆˆˆ     (10mks) 

b) A fluid motion is given by kyxjxzizyV ˆ)(ˆ)(ˆ)(ˆ  ,show that the motion is 

irrotational and hence find the velocity potential.   (10mks) 

QUESTION    FOUR     20 MKS 

a) If kyjxizF ˆˆˆ2ˆ  ,evaluate  dvF̂ where v is the region bounded by the surfaces  

2,,4,2,0,0 2  zxzyxyx      (10mks) 

b) Use Greens theorem to evaluate cwheredyxydxx
c

2 is the boundary described counter 

clockwise of the triangle with vertices )1,1(,)0,1(,)1,0(     (10mks) 

QUESTION   FIVE    20MKS 

Show that 
2

3
ˆ.ˆ 

s

dsnF  where sandkyzjyixzF ˆˆˆ4ˆ 2  is the surface of the cube bounded by the 

planes 1,0,1,0,1,0  zzyyxx      (20mks)  

      

   …..End….. 


