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e Provide all necessary steps with clear writing.
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Q1. Let C be the curve traced by the vector function r(t) = (cos¢,sint,3t), 0 <t < .
Evaluate the length of the curve C.
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Q2. TIs there a vector field G whose curl is givenby curl G = xi+yj+zk?
Justify your answer!
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Q3. Consider the surface S: z = 2sin?(2x — y) and the point P(r/2, n/4,1).

(a) Find equations of the tangent plane and normal line to the surface S at P.
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(b) Find a unit vector that gives the direction in which f(x,y) = 2 sin?(2x — y)
decreases most rapidly at Q(/2, m/4). What is the maximum rate of change of
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Q4. Find the work done by the force F(x,y) = (2xy —x) i + (x* + y* — y) j acting
along the curve x? +y2 =1, x = 0, from (0,—1) to (0,1).
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Q5. Show that the line integral

f 2xyz dx + (cosy + x?z) dy + (1 + x?y) dz
c ,

is independent of path C between (1,0, —1) and (2,7/2, 3). Evaluate the integral.
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Q6. Let C be the positively oriented simple closed path given by € = C; U C;, where
o (; is the portion of the graph of y = x> joining the points (0,0) and (1, 1).
e (,is the portion of the graph of y = x2 joining the points (1,1) and (0, 0).

Use Green’s theorem to evaluate
§ (xy + sin(x®)) dx + (x2 — e™7") dy.
é
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Q7. Evaluate the surface integral

ff J1+4x? +4y2 dS;
s

§ is the portion of the paraboloid z = 4 — x? — y? in the first octant outside the

cylinder x2 + y? = 1.
Solwkiow: o 3 flgy) = 4-%-Y
2 =\ ix axv gt

IRErere
S
i (1« axreay”) 2

—




EXAM I Page |8

MATH30Z2-Term 132

Q8. Use Stokes’ theorem to evaluate
.c}g e* dx + xy dy — yz dz,
c

where C is the trace of the cylinder x? + y? = 4 in the plane x — 2y +z = —3

oriented counterclockwise as viewed from above
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