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SMA 3250: VECTOR ANALYSIS 
 

DATE: APRIL 2024                                                                                   TIME: 2 HOURS 
 
INSTRUCTIONS: Answer question one and any other two questions 

 

QUESTION ONE (30 MARKS) 

a) Show that ABBA
rrrr

+=+        (2 marks) 

b) Test if the points )1,0,3(),5,2,1( ba − and )4,1,4( −c  are collinear   (3 marks) 

c) Given that findkjlrandkjirkjir ,ˆ2ˆ2ˆˆ2ˆ4ˆ2,ˆˆ2ˆ3 321 ++−=−−=+−= rrr
 

i. rrr
rrr

2+         (2 marks) 

ii.  13 rxr
rr

         (2 marks) 

iii.  32 rr
rr +         (2 marks) 

iv. 12 rr
rr •          (2 marks) 

d) Given ktjtlR ˆcosˆsinˆ ++=
r

find 
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i. 
2

2

dt

rd
r

         (3 marks) 

ii.  The unit tangent vector      (2 marks) 

iii.  ∫
π

0

dtR
r

The unit targets vector      (2 marks) 

e) If 2323),,( zyyxzyx −=θ find  

i. θz
r

at the point (1,2,1)       (3 marks) 

ii.  The directional derivative at (1,2,1) in the direction of kjlA ˆ12ˆ3ˆ4 +−=
r

 

(4 marks) 

f) Find the equation of a plane with normal vector >−< 5,2,2n̂ given that the point (2,1,3) 

lies on this plane        (3 marks) 

      QUESTION TWO (20 MARKS) 

a) Find an expression for the magnitude of a vector having point ),,( zyxp  and terminal 

point ),,( 222 zyxQ         (5 marks) 

b) Given kjlrandkjlrkjlrkjlr ˆ5ˆ2ˆ3ˆ3ˆˆ2,ˆ2ˆ3ˆ,ˆˆˆ2 4321 +−=−+−=−+=+−= rrrr
. Find 

scalars a, b and c such that 

3214 rcrbrar
rrrr ++=         (5 marks) 

c) Given that kjlBandkjlA ˆ2ˆ3ˆ6ˆˆ2ˆ2 +−=−+=
rr

  

i. Find the angle between the two vectors    (4 marks) 

ii.  Find pro Bj
r

ˆ         (2 marks) 

iii.  Find the area of a triangle whose adjacent sides are the vectors BandA
rr

 

(4 marks) 

QUESTION THREE (20 MARKS) 

a) A straight line passes through the points ( )5,1,4(2,3,1 QandP − . Find  

i. The vector equation of line PQ     (2 marks) 

ii.  The Cartesian symmetric of the line PQ    (2 marks) 
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iii.  The parametric equation of the line PQ    (3 marks) 

b) Find the a cute angle between the lines 

1

1

7

5

2

3
;

64

2

5

1

−
+=−=+=+=− zyx

nda
zyx

     (7 marks) 

c) Find the directional derivative of ( ) )1,2,1(4,, 22 −−+= atxzyzxzyxQ in the direction of 

kji ˆ2ˆˆ2 −−          (6 marks) 

QUESTION FOUR (20 MARKS) 

a) If 4232 zyxQ = find φφ
~

2

~~
∇=∇∇       (4 marks) 

b) Prove that ( )
~~~~~~~

... BABA ∇+∇=+∇       (5 marks) 

c) Prove that 0)(
~~

=∇∇ φx        (5 marks) 

d) The acceleration of a particle at any time 0≥ is given by 

~~~

~

~
162sin8cos12 ktjti

dt

vd
a +−== . Find  

i. 
~
v  at any time        (3 marks) 

ii.  
~
r  at any time        (3 marks) 

             

QUESTION FIVE (20 MARKS) 

a) Find the total work done in moving a particle in a force field given by 

~~~
103 kxszjixyF +−=  along the curve 322 ,2,1 tztytx ==+= from t=1 to t=2  

          (5 marks) 

b) Evaluate sandkzyjxizAwheredsnA
s

~

2

~~~~~
3. −+=∫∫  is the surface of the cylinder 

1622 =+ yx  included in the first octant between 50 == zandz   (6 marks) 

c) Verify Green’s theorem in the Name( ) dyxdxyxy
c

22 ++∫ where c is the closed curve of 

the region bounded by 2xyandxy ==      (9 marks)  


