UNIVERSITY OF KABIANGA
UNIVERSITY EXAMINATIONS
MAT 214: VECTOR ANALYSIS EXAM 1°7 SEM 2016/2017

INSTRUCTIONS:Answer ALL Questions in section A and ANY TWQO in section B.
SECTION A: ANSWER ALL QUESTIONS IN THIS SECTION (30MKS)

Question Cnie {20mks)

a) If A=5t% + tj-t’%k and B =sin t i-costj find
d

(i) - (A.B) (3mks)
. d
(ii) = (AXB) (3mks)
(iii) = (A .A) (3mks)
b) Find the area of the triangle having vertices at p(1,3,2) Q(2,-1,1) R(-1,2,3)
(5mks)
c) D (x,y, \z) = 3x°y —y*2%, find VO at the point (1,-2,-1) (3mks)
d) If A=’y - 2x2)'% 2yzk, find the curl A (3rnks)
e) Find the totgailiwork done in moving a particle in a force field given by
F= 3xyf+ 150}( l?,afong the curve x = t” + 1, y=2tz=t °fromt=1
to t=2 E (5mks)
- ‘ — ) 20 2 ~
f) Let F=Zxz}+i:xk. Evaluate@®r Q27| - X +Y4 K
i $F.dv, where V is the region bounded by the surfaces
xV:O,xzz,y:O,yz6,Z=x2,2=4 {5mks)
SECTION B: ANSWER ANY TWO QUESTIONS IN THIS SECTION
Question Two (20mks)
a) Prove that a cylindrical coordinate system is orthogonal (9mbks)

b) A particle moves along a curve such that its acceleration given
parametrically is X=e, y=2 sin 3t, z=2 cos3t. Given that velocity and
displacement were initially zero, find the full expression of the velocity and
displacement at time t. (7mks)

c) Determine the value of a,b and ¢ for which the vector
7=(x+2y+az)i+(bx+3y— Z)j + (4x + cy + 2z)k is irrotational.

(4mks)
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iven by 7 = cos wt { + sin u}
where w is a constant. Show that

(i) The velocity ¥ of the particle is perpendicular to 7 (5mks)

(i) The acceleration & is directed toward the origin and has magnitude

proportional to the distance from the origin {7mks)
(i)  #x ¥ = a constant vector (4mks)

b) FA=2i— 5]+ 3k, B=31— 47+ 4fand C = ¢ + 37 + 2k. Find the unit
vector parallel to 44 — 2B + Cbut opposite in sense (4mks)

/Questlon Four (20mks)

a) Ifp = 2xyz? F= xyT — zJ + x*kand C is the curve x = ¢2 , Y =2¢ 2=
from t=0 to t=1
Evaluate the integrals
(i) fc pdr (4mks)
(ii) f Fdr (Amiks)

b) If A= (3x°+6 )r — 143/4] + 20xz°k, evaluate [ ¢ a. dr from (0,0,0) to
U ij )?D;J‘,I ) @ Jn)
alongthe following path C

(i} x=ty=t’z=4¢ {4mks)
(i) The straight line Joining {0,0,0) then to (1,1,1) (4mks)
(iii)  The strait line joining {0,0,0) and (1,1,1) (4mks)

_Auestion Five (20mks)

a) FA=it —Jt +kt3 and B =Tsint + jcost. Find the valye of—(A B) (2mks)

b) The acceleration of s particle at any time t> 0 is given by
2

a=il. 12 cos2ti — 8sin n 2tj + 16tkif the velocity V and displacement r are

2
zer(;itat t=0, find Vand r at any time (6mks)
%g‘;. Represent the vector A = z7 — 2x] + ykin cylindrical coordinates. Thus
determine
Ay, 4,and4, (5mks)
d) Verify Green’s Theorem in the plane for ¢ (xy +y?) dx -+ x?dy where Cis
the closed curve of the region bounced by y=x and y=x’ (7mks)
: .
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