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Q:1 (10 points) Let A=a, - ay + 3 a; and B= —2a, — Gy + 3 ;.
(1) TYansfgrm B into Cartesian coordinates.
(ii) Find A — B at P(z,y,2) = P(0,3,~1)

(iii) Compute the angle between A and B at P,

( PY

iv) Find the scalar component of A along B at P.
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Q:2 (8 + 4 = 12 points) (a) Let V(z,y, 2) = 2*y? sin(3z).
(i) Find VV at P(x,y,2) = P(1,-1,0).
(i) Calculate the directional derivative of V at P in the direction of Q(z,y,2) = Q(2,0, ).

> gv = 3= ‘35‘);»%(31) e 4—,;:{53 Sin(3DAY + 3% fc@m?%

WO = 33,

b Pa = {2,0,K 7~ N ,7),00
= L), n"y.
DV = <v, . 24
B "\l

(b) Let A=1*ya, —ya, . Find I8 Aedl , where L is the line joining (1,1) and (2,0).
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b , -1 )
Q:3 (10 points) Use Stokes’s Theorem to cvaluate b (2 ) dz + (zy?) dy + (tan y) dz,
where C is the circle defined by a? + y* = 9 (orientation of C' is counter-clockwise as viewed
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erical shell

Q:4 (10 points) Let D be the region described by the sph
heorem to find the outward flux

l<r<?2 §<0< 5 i<e< %. Use the Divergence t

of the vector field A = r cos¢ a, -+ r sind ap 4+ 13 ay.
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Q:5 (13 points) Let E=4psinga,+ 2 pcosp ay+ 2 2° a, be the electric field on a certain
region of space.

(a) Verify that E is a conscrvative field.

(b) Find the electric potential V.

(c) Evaluate f(1 0 2 Edl. (indicates all points are given in cylindrical coordinates)
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Q:6 (10 points) A point charge of 4 pC' is located at (2,0,0), while the line y =1, 2 =3
carries an uniform charge of 7 uC. I the potential at A(0,4,3) is V = 17, find the potential
at (0,0,0). (all points are in cartesian coordinates)
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Q:7 (4 + 6 =10 points) (a) Find all solutions of the equation A1 =0.
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