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Ql. Let A=3zsinga, +pcos2¢pad, —pzd,aty ' P(Lﬁ )
(@) Determine the vector component of A that is tangential to the surface 0 = 11/3
[15pts]

(b) Determine the angle that 4 makes the tangent plane of the surface r = 34
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Q2. A
(a) Find the directional derivative {T = r%sin 6 cos @ in the direction 3@, - —4a, at
the point P(l,g,g). [10 pts]

(b) Find V2V where V= pzcos2¢ in cylindrical coordinates where p # 0. I?Ptsl
(c) Express VV in apherted coordinates. (Car fesien) [ pts]
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Q3. Verily the divergence theorem for the function E = 2pz%d, +p cos® @ @, over
lgﬂp()lnfS/

-1<z<1,0< ¢ <2m.

e

region defined by 2 < p <5,
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Qi} Let E=(20psing + 6z)d, + 10pcos¢ a,+6pa,be the electric field on a certain

region of space.

(a) Verify that E isa conservative field.

(b) Find the electric potential function V.

(¢) Given two points A(1,0,1) and B(4,7/6,0) inside t
at A, i.e. V(A), given that V(B) = 5.

/5 points]

["_'L {3 points]

his region, find the electric potential
[5 points]
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