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Q:1 (12 points) Find equation of the tangent plane and normal line to the graph of z = 2x2−3y2

at (2, 1, 5).
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Q:2 (12 points) Show that F⃗ (x, y) = (x2 + y2 + 1)−2(xi+ yj) is conservative. Find a potential

function ϕ(x, y) such that ∇ϕ = F⃗ . Use ϕ(x, y) to evaluate
∫
C

F⃗ · dr⃗ along any path from

(0, 0) to (1, 1).
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Q:3 (16 points) Evaluate the line integral
∮
C

−y3 dx+ xy2 dy

(x2 + y2)2
, where C is an ellipse 4x2+y2 = 4.
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Q:4 (15 points) Evaluate the surface integral
∫∫
S

(2x+ 3y + z) dS, where S is the portion of

the surface z2 = x2 + y2 between z = 3 and z = 5.
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Q:5 (15 points) Use Stoke’s theorem to evaluate
∮
C

F⃗ · dr⃗ where C is the trace of the cylinder

x2 + y2 = 4 in the plane x+ y + z = 2.
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Q:6 (15 points) Use divergence theorem to evaluate
∫∫
S

(F⃗ .n̂) dS where F⃗ = 6xzi+5y2j−3z2k

and D the region bounded by z = y, z = 4− y, z = 2− 1
2
x2, x = 0 and z = 0.
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Q:7 (6+9 points) (A) Write as a+ ib,

[
9(cos 3π

8
+ i sin 3π

8
)
]3

[3(cos π
16

+ i sin π
16
)]10

(B) Find all solutions of z4 + 1 = 0.


