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University Examinations 2019/2020 
 

SECOND YEAR SECOND SEMESTER EXAMINATION FOR THE DEGREE OF 
BACHELOR OF EDUCATION SCIENCE, BACHELOR OF MATHEMATICS AND 

COMPUTER SCIENCE AND BACHELOR OF SCIENCE IN CHEMISTRY 
 

SMA 3250: VECTOR ANALYSIS 
 

DATE: OCTOBER 2020                                                                                   TIME: 2 HOURS 
 
INSTRUCTIONS: Answer question one and any other two questions 
 

QUESTION ONE (30 MARKS) 

a) Distinguish between a vector and a scalar     (2 marks) 

b) Given that 
∧∧∧→∧∧∧→∧∧∧→

−+=−+=++= kjirandkjirkjir 253,42 321 . Find the magnitude of 

321 532
→→→

−+ rrr         (4 marks) 

c) Determine the value of p  so that and 
∧∧∧→∧∧∧→

++=−−= kjpiBandkjiA 2224 are 

perpendicular         (3 marks) 

d) If A and B are differentiable functions of a scalar u, prove 

→
→→

→→→
+= B

du

Ad

du

Bd
ABA

du

d
..).(        (4 marks) 

e) If )(,sincos652 2
→→∧∧→∧∧∧→

+=−+= BXA
dt

d
findjtitBandkjtitA   (5 marks) 

f) If φφ ∇+= findzxxyzyx ,2),,( 332 at the point (-1,2,-1)    (5 marks) 
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g) Evaluate SandkzyjxizAwheredSnA
∧∧∧→→→

−+= 23,. is the surface of the cylinder 

1622 =+ yx included in the first octant between z=0 and z=5    (7 marks)

            

     QUESTION TWO (20 MARKS) 

a) Show that the vectors 
∧∧∧→∧∧∧→∧∧∧→

−+=+−=+−= kjiCkjiBkjiA 42,53,23 form a right 

triangle         (5 marks) 

b) Prove that the area of a parallelogram with sides 
→→→→
BXAisBandA  (4 marks) 

c) Find the volume of the parallelepiped whose edges are represented by 

∧∧∧∧∧∧∧→∧∧∧→
+−=−+=+−= kjiCandkjiBkjiA 232,432    (4 marks) 

d) A particle moves along the curve ,55,3,2 22 −=−=+= tzttyttx where t is the time. 

Find the components of its velocity and acceleration at time t=1 in the direction 

∧∧∧
+− kji 322          (7 marks) 

     QUESTION THREE (20 MARKS) 

a) Given 2342 23 xyzzyx +=φ find div grad φ at (1,-1,1)    (7 marks) 

b) If ,42 232
∧∧∧→

+−= kyzjzxixyA find curl 
→
A      (7 marks) 

c) Prove that 
→→→→

∇+∇=+∇ BXAXBAX )(      (6 marks) 

          

QUESTION FOUR (20 MARKS) 

a) If ,3 2
∧∧

−= jyixyF evaluate CwheredrFC ,.
→

 is the curve in the xy plane, 22xy = from 

(0,0) to (1,2)          (6 marks) 

b) If 
∧∧∧

+−= ,2 2 kyjxixzF evaluate VwhereFdV ,.∇ is the closed region bounded by 

the planes 4,,6,0,0 2 ===== zxzyyx      (14 marks) 
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     QUESTION FIVE (20 MARKS) 

a) Find the angle between 
∧∧∧→∧∧∧→

−+=−+= kjiBandkjiA 325432   (6 marks) 

b) Verify Green’s  Theorem in the plane for Cwheredyxdxyxyc
22 )( ++ is the closed 

curve of the region bounded by xy = and 2xy =     (14 marks)

       

 


