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SECTION A (COMPULSORY 34 MKS)
QUESTION 1 (18 Marks)

a. Giventhat 4 =7 +3 -2k andB =4i -2 + 4k , find
(i) 4B
(ii) ’32 + 2,§|
(ii1) the angle between A and B
(1v) ';1 X B" (8 Marks)

b. Find the area of the triangle whose vertices are A(Z,1, -1) B(4,2, -2)

C(3,0,0) and hence show that it is a right angled triangle. (4 Marks)
. ¢. Find —‘i Ae _‘f_f?_ - -dﬁ eB|if A and B are differential functions of S
< ds ds ds &

2

d. If A =x%yzi 2x2 ] +xz%k and B =2zi +y] -x* k fnd (Exé) at the
! dxdy

point (2, 0,3) (6 Marks),

QUESTION 2 (16 MARKS)

a. Find the velocity and acceleration of a particle which moves along the curve whose
parametric equations are given by x =2sin3¢, y =2cos3r and z =8¢ at any time t. also

find the magnitude of the velocity and acceleration. (5 Marks)
b. Show ‘hat curl grad ¢ =0 ‘e * 6 § ~vP (4 Marks)
! Lt p=ce 4.3
g. Prove that vt (—) =0 where r is a position vector of p(x,y,z).(Where
r
2 2 2
*=x"+y*+z and V2=a—2+6—2+é‘7 (5 Marks)
ox®  oy° 0Oz

d. Evaluate Ij o dr where c is the curve y = 2x? in the xy plane from the point (0,0) to the

c

point (1,2)if 4 =3xy i .y>] (2 Marks)




SECTION B: CHOOSE ANY TWO QUESTIONS

QUESTION THREE (13 MARKS)

a. Ifthcvector A = 5/ +fj—’k and B=sint{-cost; , find

d/- =
L. —|A* B
- di- -
i (}?(A o A)
di- 5
L. E(A X B)
: di- -
iv. :;[-(B X A) (7 Marks)
b. Show that %(3.5) = 3.% + %.E‘ (3 marks)
¢. Find the unit vector tangent to the curve x=¢, y =3cos 2t and z =3sint att=0
(3 marks)
QUESTION FOUR (13 MARKS)
+a. Giver ¢(x,y,z) =3x% - y*z?, find grad ¢ at (1, -2, -1) (4 marks) ¢
b. If A=2yzi—-x*yj+xz’k ,B=x"i+yzj—xykand ¢=2x"yz’, find (9 Marks)
i (AV)¢
ii. AV¢
iii.  (BV)A
iv. (AxV)g
V. AxV

QUESTION FIVE (13 MARKS) v/

a. Given ¢ =x"yz+4xz? in the direction & =2i — j— 2k find the directional derivate at the

point (1, -2, -1) and hence find the normal to the surface ¢ at this point. (4 Marks)

#b. Verify the divergence theorem for A = 4xi -2y?j +z2k taken over the region bounded
by x*+y*=4,z=0and z=3 (7 Marks)é



c. Define the terms

i.  Solenoidal vector
ii. Irrotational vector (2 Marks)

QUESTION SIX (13 MARKS)

5 & Z:(ny-x“)f—k(e""—ysin2x)}+cosy12’ -

. 04 .. 0°A ... 04
- (1) Fe) (1) Fe (111) oy

b. Evaluate jﬂVoF‘dv where F = (2x2-3z){ - 2xy j - 4xk and v is the

(3 Marks)

closed  volume bounded by the planes x =0,y =0and 2x + 2y +z=4
(4 Merks) —

c. State Green’s theorem and hence verify it in the plane for
[f](3x - 8y )dx +(4x —6xy)dy where c is the boundary of the region defined by

yz\/;,yﬂ (6 Marks)




