Q1] The following question has 2 parts.

a): For what values of a.b, is F(z,vy) = azyi + (z® + by)j conservative? (5 points)
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b): Rewrite the integral fﬂl fﬂl fdydz to polar form [ [drdf. (5 points)
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Q2] The following question has 2 parts. ( 5 points each)

a): Sketch and describe in words the region D which is given in spherical coordinates by
the inequalities

sec ¢ < p < 2c08 ¢ (1)

(5 points)

b): Let f,g,h be smooth functions on the real line R. Is the vector field F(r,y,z) =
f(z)i+ g(y)j + h(2)k conservative? (5 points)
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Q3] Let C b_e a/ suﬁple closed posltwely Urlented curve which enclnses a region [) whose area
1s equal tU 2. 'Calculate the following line mteg,ra]

e —

| (22 +y?)dy + (2 + y)da (2)
(Hint: Use Green’s theorem) (10 points)
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Q4| If f is continuous, show that

[ [ [ rwdtazay =5 [~ 02 50)de

(Hint: Identify the region E such that [; [} [5 f(t)dtdzdy = [ [ [ fdV and change the order of
integration to [ | [dydzdt) (10 points)

(3)
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Q5] The following question has 2 parts:

a): Let S be the surface given in parametric form by
r=u'4+4y=1"-12=u+tv (4)

Show that the tangent plane to S at (5,0,0) intersects the y axis at (0, 15/2,0). (9 points)
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Q6] Use Green’s theorem to prove the change of variable formula for a double integral for

the case where f(z,vy) = 1.
£ Az, y)
/deiiy_//s‘ﬁ(u, U)\ dudv (5)

BBt o
where R =T(S) and T |z = g(u,v),y = h(u, v). (I will show it in class how to do it.) (15 points)
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Q7] Find the area of the part of the sphere z2 + 42 + 22 = a2 that lies inside the cylinder

z° 4+ y? = azx. (15 points) \
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Q8] The following question has 2 parts.

a): The temperature u(z,y, 2)
1
equals N ek

origin. (9 points)

. at a point in a ball centered at origin with conductivity K
Find the rate of the heat flow across a sphere of radius ¢ with center at
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b): Suppose F is the inverse square force field, i.e. oS
- (47 k|
,.. 4k
F(z,y,2) = mE T (6)

wher'e r = xi +yj + zk. Find the work done in moving an object from a point P, to P, along
the line segment joining P, and P, in terms of the distances d; and dy, from these points to

the origin. (6 points)
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