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MATH 212

INSTRUCTION: ANSWER QUESTION ONE ANY OTHER TWO
QUESTION ONE (30 MARKS)

a) Distinguish between a solenoidal and an Irrotational vector (2 marks)
b) Given the vectors A=8i+2j+4k and B=-3{+4j-5k: find
i) The magnitude of the vector Z\XE (4 marks)
i) Directional cosines of the vector E (2 marks)
iii) Unit vector in the direction of B (2 marks)
iv)  (A+2B)-(-54—B) (3 marks)
c) Given 7 to be a position vector ,show that (f V)F = f (3 marks)

d) A particle moves along a curve whose parametric equations are;
x = e~ %ty = cos 3t,z = 2 sin 3t, where t is the time determine

) Its velocity and acceleration at any time (4 marks)
i) The magnitude of the velocity and acceleration att = 0 (3 marks)
e) Evaluate
23
i) j j xy “dydx (3 marks)
01

ii) ” x’yz®dv giventhat {B=x,y,z|0<x<2,2<y<30<z<1}
B

(4 marks)
QUESTION TWO (20 MARKYS)
a) Define
i) acylindrical co-ordinate system (2 marks)

ii) Convert the Cartesian coordinates for (4,—5,2) into Cylindrical coordinates. (3 marks)

iii) Use cylindrical co-ordinates system to evaluate m xdv where v is the cylinder

bounded by x*+y*=4,z=0,z=3 (5 marks)

b) GiventhevectorsA =i{—3j+k andB = 3{+ 4 — k. Find;

i) Angle between 4 andB (3 marks)
iy (B-4) (3 marks)
iy |(A+B)x(4-B) (4 marks)
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MATH 212

QUESTION THREE (20 MARKYS)

a) Proof that i(,_Alx E) =de_B+d_Ax§ (4 marks)
du du du
b) Given4 = sin xyi + (3y — 2x)j — (3x + 2y)k;Evaluate
-
1) oA (3 marks)
oxoy
.. 0%A
i) 35 3y (3 marks)
c) i) State the Green theorem (2 marks)

i) Verify the greens theorem in the integral
$(xy + y?) dx + (x*)dy where ¢ is the closed curve of the region bounded by y =
xand y = x? (6 marks)
d) List two vector quantities (2 marks)

QUESTION FOUR (20 MARKS)

a) Given that F = xz3i — 2xyz] + xzk find

i) Div F at the point(1,2,0) (4 marks)
i) Curl of F at the point (-4,0,-2) (4 marks)
b) What are coplanar vectors (2 marks)
c) i) State gauss’ Divergence Theorem (2 marks)

ii) Evaluate gﬁi/f.ﬁds over the region boundedby x =0,y =0,z=0,x =a,y=bz =
where 4 = (x% + yz)i + (y% — zx)i + (z% — xy)k using divergence theorem (4 marks)

d) Determine the value of VQ at the points (1,%,1) given that Q = z sin(xy — g) (4 marks)

QUESTION FIVE (20 MARKYS)

a) Giventhe curve x = t3,y = 4t%,z = 2t? — 6t.Find ;
)] The unit tangent vector to any point on the curve (4 marks)
i) Determine the unit tangent at t = —3 (2 marks)
b) Given u = xy?z and 7 = xzi — xyj + yz2k.Find

62

) 7ea7 UP) (3 marks)
" a3 S
i) Fr (ur) (3 marks)
c) Stake stokes theorem (2 marks)
d) Verify stokes theorem given 4 = (x + y)i + (2y — x)j + z2k and S is the upper surface of the
sphere x2 +y?+z2=1 (6 marks)
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