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INSTRUCTION TO CANDIDATES

· The examination has FIVE (5) questions
· Question ONE (1) is COMPULSORY 
· Choose any other TWO (2) questions from the remaining FOUR (4) questions
· Use sketch diagrams to illustrate your answer whenever necessary
1. Do not carry mobile phones or any other written materials in examination room
· Do not write on this paper

This paper consists of TWO (2) printed pages               	please turn over




QUESTION ONE (COMPULSORY)



Q1.    (a)        If  and  find:

                       (i)         the scalar triple product                                                (2 marks)  

                       (ii)        the vector triple product                                              (3 marks)                                                               




          (b)        If , and , find the value of for    
                        which the three vectors are coplanar .                                                       (4 marks) 


          (c)         A particle moves along a curve whose parametric equations are:, 


                        and , where  is the time. Determine:

                        (i)      the velocity and acceleration at time                                             (3 marks)

                        (ii)     the magnitude of the velocity and acceleration at                   (2 marks)
          (d)         (i)       Find the unit tangent vector on the curve:



                                                      ,                              (4 marks)

                         (ii)      Determine the unit tangent at a point                                    (2 marks)



           (e)          Evaluate  where   and is the surface bounded by

                           using divergence theorem.               (5 marks)
                                                                                 



           (f)           Evaluate, given that   where is the region bounded

                          by the surfaces                              (5 marks) 


QUESTION TWO (20 MARKS)

Q2.      (a)  A particle moves so that its position vector is given by  where 

                    is a constant. Show that


             (i)   The velocity of the particle is perpendicular to.                                     (4 marks)

             (ii)   The acceleration is directed towards the origin and has magnitude proportional to 
                   the distance from the origin.                                                                           (4 marks)                                              


             (iii)   x is a constant vector                                                                            (4 marks)

            (b)      Prove that:                                                                               (8 marks)                                                                      





[bookmark: _GoBack]QUESTION THREE (20 MARKS)

 Q3.   (a)      (i)    Show that is a conservative force field.          (3 marks)
                    (ii)    Find the scalar potential                                                                        (6 marks)


                    (iii)   Find the work done in moving an object in this field from  to .
                                                                                                                                           (5 marks)



          (b)       If , prove that , where  is a constant vector.          (6 marks)
                                                                                                          
 QUESTION FOUR (20 MARKS)

Q4.    (a)     Verify Green’s theorem in the plane for , where c is the closed


                    curve of the region bounded by  and .                                    (14 marks)


          (b)      Find the constants: and such that

                      is irrotational.             (6 marks) 


QUESTION FIVE (20 MARKS)


Q5.   (a)     Prove that , where is a scalar differentiable                           (6 marks)



         (b)    A surface consists of that part of the cylinder  between  and  




                  and the two semicircles of radius 3 in the and  If  

                  Evaluate  over the surface using Stokes theorem,                      (14 marks)

SEM I1, 19/2020 main exam (11/12-/18/12/2020)		4                                                             Good Luck – Exams Office

image2.wmf
235,

Aijk

=+-

ur


image46.wmf
(2)(3)(42)

vxyazibxyzjxcyzk

=+++--+++

r


oleObject47.bin

image47.wmf
(

)

0

f

Ñ´Ñ=


oleObject48.bin

image48.wmf
f


oleObject49.bin

image49.wmf
22

9

xy

+=


oleObject50.bin

image50.wmf
0

z

=


oleObject51.bin

oleObject1.bin

image51.wmf
4

z

=


oleObject52.bin

image52.wmf
0

y

³


oleObject53.bin

image53.wmf
0

z

=


oleObject54.bin

image54.wmf
4.

z

=


oleObject55.bin

image55.wmf
,

Fzixyjxzk

=++

ur


oleObject56.bin

image3.wmf
32

Bijk

=++

ur


image56.wmf
.

S

CurlFds

ò

uurr


oleObject57.bin

oleObject2.bin

image4.wmf
3

Cijk

=-+

ur


oleObject3.bin

image5.wmf
()

ABC

×´

ururur


oleObject4.bin

image6.wmf
()

ABC

´´

ururur


oleObject5.bin

image7.wmf
63

Axijk

=--

ur


oleObject6.bin

image8.wmf
432

Bijk

=+-

ur


oleObject7.bin

image9.wmf
32

Cijk

=++

ur


oleObject8.bin

image10.wmf
x


oleObject9.bin

image11.wmf
t

xe

-

=


oleObject10.bin

image12.wmf
sin2

yt

=


oleObject11.bin

image13.wmf
3cos2

zt

=


oleObject12.bin

image14.wmf
t


oleObject13.bin

image15.wmf
t


oleObject14.bin

image16.wmf
0

t

=


oleObject15.bin

image17.wmf
2

1,

xt

=+


oleObject16.bin

image18.wmf
43

yt

=-


oleObject17.bin

image19.wmf
2

2(3)

ztt

=-


oleObject18.bin

image20.wmf
2

t

=


oleObject19.bin

image21.wmf
.

s

Fnds

Ù

ò

ur


oleObject20.bin

image22.wmf
2

4

Fxziyjyzk

=-+

ur


oleObject21.bin

image23.wmf
s


oleObject22.bin

image24.wmf
0,1,0,1,0,1

xxyyzz

======


oleObject23.bin

image25.wmf
V

FdV

ò

ur


oleObject24.bin

image26.wmf
2

2

Fxzixjyk

=-+

ur


oleObject25.bin

image27.wmf
V


oleObject26.bin

image28.wmf
2

0,2,0,6,,4

xxyyzxz

======


oleObject27.bin

image29.wmf
wtj

wti

r

sin

cos

+

=

®


oleObject28.bin

image30.wmf
w


oleObject29.bin

image31.wmf
®

v


oleObject30.bin

image32.wmf
®

r


oleObject31.bin

image33.wmf
®

a


oleObject32.bin

oleObject33.bin

oleObject34.bin

image34.wmf
2

1

0

r

æö

Ñ=

ç÷

èø


oleObject35.bin

image35.wmf
22

2

Fxyzixzjxyk

=++

ur


oleObject36.bin

image36.wmf
(2,2,1)


oleObject37.bin

image37.wmf
(

)

3,1,2


oleObject38.bin

image38.wmf
vwr

=´

rurr


oleObject39.bin

image39.wmf
1

2

wcurlv

=

urr


oleObject40.bin

image40.wmf
w

ur


oleObject41.bin

image1.jpeg




image41.wmf
22

()

c

xyydxxdy

++

ò

Ñ


oleObject42.bin

image42.wmf
yx

=


oleObject43.bin

image43.wmf
2

yx

=


oleObject44.bin

image44.wmf
,

ab


oleObject45.bin

image45.wmf
c


oleObject46.bin

image57.jpeg




