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INSTRUCTION: ANSWER QUESTION ONE ANY OTHER TWO 

      QUESTION ONE (30 MARKS) 

a) Distinguish between a solenoidal and an Irrotational vector               (2 marks) 

b) Given the vectors 𝐴=8𝑖̂+2𝑗̂+4𝑘̂ and 𝐵⃗⃗=-3𝑖̂+4𝑗̂-5𝑘̂: find 

i) The  magnitude of the vector 


BA               (4 marks) 

ii) Directional cosines of the vector 


B                (2 marks) 

iii) Unit vector in the direction of 𝐵⃗⃗               (2 marks) 

iv) (𝐴 + 2𝐵⃗⃗) ∙ (−5𝐴 − 𝐵⃗⃗)               (3 marks) 

c) Given  𝑟 to be a position vector ,show that (𝑓 ∙ ∇)𝑟 = 𝑓                (3 marks) 

d) A particle moves along a curve whose parametric equations are; 

           𝑥 = 𝑒−2𝑡,𝑦 = cos 3𝑡,𝑧 = 2 sin 3𝑡, where 𝑡 is the time  determine 

i) Its velocity and acceleration at any time              (4 marks) 

ii) The magnitude of the velocity  and acceleration  at 𝑡 = 0             (3 marks) 

e) Evaluate  

i) dydxxy 
2

0

3

1

2                     (3 marks) 

ii) dvyzx
B

23

  given that }10,32,20|,,{  zyxzyxB  

           (4 marks) 

QUESTION TWO (20 MARKS) 

a) Define  

i) a cylindrical co-ordinate system                  (2 marks) 

ii) Convert the Cartesian coordinates for (4,−5,2) into Cylindrical coordinates.    (3 marks) 

             iii) Use  cylindrical co-ordinates system to evaluate 
v

xdv  where v is the cylinder         

bounded by 422  yx , 3,0  zz                   (5 marks) 

 

b) Given the vectors 𝐴 = 𝑖̂ − 3𝑗̂ + 𝑘̂ and 𝐵⃗⃗ = 3𝑖̂ + 4𝑗̂ − 𝑘̂. Find; 

i) Angle between 𝐴 𝑎𝑛𝑑𝐵⃗⃗      (3 marks) 

ii) (𝐵⃗⃗⃗⃗⃗ ∙ 𝐴)⃗⃗⃗⃗⃗         (3 marks) 

 

iii)        |(𝐴 + 𝐵⃗⃗) × (𝐴 − 𝐵⃗⃗)|       (4 marks) 
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QUESTION THREE (20 MARKS) 

a) Proof that B
du

Ad

du

Bd
ABA

du

d
 )(       (4 marks) 

b) Given 𝑨⃗⃗⃗ = 𝒔𝒊𝒏 xyî + (3y − 2x)ĵ − (3x + 2y)k̂;Evaluate 

i) 
yx

A



 2

          (3 marks)

  

ii) 
∂2A⃗⃗⃗

∂y ∂y
          (3 marks) 

c) i) State the  Green theorem        (2 marks) 

iii) Verify the greens theorem in the integral  

∮(𝑥𝑦 + 𝑦2) 𝑑𝑥 + (𝑥2)𝑑𝑦  where 𝑐 is  the closed curve of the region bounded by 𝑦 =

𝑥 and 𝑦 = 𝑥2       (6 marks) 

d) List two vector quantities       (2 marks) 

QUESTION FOUR (20 MARKS)  

a) Given that 𝐹⃗ = 𝑥𝑧3𝑖̂ − 2𝑥𝑦𝑧𝑗̂ + 𝑥𝑧𝑘̂ ,find 

i) Div 𝐹⃗ at the point(1,2,0)       (4 marks) 

ii) Curl of 𝐹⃗ at the point (-4,0,-2)      (4 marks) 

b) What are  coplanar vectors        (2 marks) 

c) i) State gauss’ Divergence Theorem       (2 marks) 

ii) Evaluate ∯ 𝐴. 𝑛⃗⃗ 𝑑𝑠 over the region bounded by 𝑥 = 0, 𝑦 = 0, 𝑧 = 0, 𝑥 = 𝑎, 𝑦 = 𝑏𝑧 = 𝑐   

where 𝐴 = (𝑥2 + 𝑦𝑧)𝑖̂ + (𝑦2 − 𝑧𝑥)𝑖̂ + (𝑧2 − 𝑥𝑦)𝑘̂ using divergence theorem (4 marks) 

d) Determine the value of ∇𝑄 at the points (1,
𝜋

2
,1) given that 𝑄 = 𝑧 𝑠𝑖𝑛(𝑥𝑦 −

𝜋

2
) (4 marks) 

QUESTION FIVE (20 MARKS)  

a) Given the curve 𝑥 = 𝑡3, 𝑦 = 4𝑡2, 𝑧 = 2𝑡2 − 6𝑡.Find ; 

i) The unit tangent vector to any point on the curve     (4 marks) 

ii) Determine the unit tangent at 𝑡 = −3      (2 marks) 

b) Given  𝑢 = 𝑥𝑦2𝑧 and  𝑟 = 𝑥𝑧𝑖̂ − 𝑥𝑦𝑗̂ + 𝑦𝑧2𝑘̂.Find 

i) 
𝜕2

𝜕𝑥𝜕𝑧
(𝑢𝑟)         (3 marks) 

ii) 
𝜕3

𝜕𝑥2𝜕𝑧
(𝑢𝑟)         (3 marks) 

c) Stake stokes theorem          (2 marks) 

d) Verify stokes theorem given 𝐴 = (𝑥 + 𝑦)𝑖̂ + (2𝑦 − 𝑥)𝑗̂ + 𝑧2𝑘̂ and 𝑆 is the upper surface of the 

sphere  𝑥2 + 𝑦2 + 𝑧2 = 1                    (6 marks) 

 


