Multiple Choice

1.(6 pts)Which of the following integrals computes z for the solid bounded by = = 0,
y =0, z=0, and 2z + 2y + z = 2 which has constant density p(z,y,2) = k, and mass
equals k/3.

(@) 1/3[) [ o "V w dzdyda (b) 3 [y [ [EE dadyd:

(c) 3f01 Olfx 0272I72yxdzdydx (d) 3f01 fol fOQxdxdydx

(e) 1/3 fol fol fol_w_y dxdydz

2.(6 pts) Express the double integral / / (x4 1) dA, where D is the region in the upper
D
half-plane (i.e. y > 0) between the circles z*> + y?> = 4 and 2% + *> = 9, in polar

coordinates.
(@)  [77 [ (r?cos O + 1) drdf (b) [T [ (rcos@+ 1) drdf
(c)  Jo7 [(rcosd +1)drdd d) [T [ cosd +7)drdd

(€) [ [l(r?cos O +r)drds

3.(6 pts) Find the surface area of the parametric surface r(u,v) = (u, uv, u) with
0<u<1,0<v <1,

(b) V2 (c) 2 (d) 1 (e) g

(o)

4.(6 pts) Which of the following integrals computes / / / y dV in cylindrical coordinates,
E

where F is the solid that lies between cylinders 2 + y? = 1 and 2 + y? = 4, above the
xy-plane and below the plane z = x + 47



(a) 027r f12 0rc089+4 T2 sin O dzdrdo (b) 027r f12 OTC089+47‘Si1'19dZ dr do
(c)  J2" [2 [0 (r cos 6 + 4) dzdrdd @) [Z7f7 [T r2sing dzdrdd

(e) 027r ff Jy rsin dzdrdd

5.(6 pts) Evaluate / / / (22 4+ 32 + 2%)%2dV, where E is the solid hemisphere enclosed
E
by 2% + y? + 22 = 1 and above the plane z = 0.

(@) 0 o = © 3 @ = )

6.(6 pts) Evaluate the line integral /(x + y + 2) ds along the curve C' given by
c
r(t) = (sint,cost, t), 0 <t <.

(a) V2 0) © Va2t )
() \/757# (e) 2+%7r2

7.(6 pts) Evaluate / F - dr, where F(x,y) = zyi + ¢”j and C is the line segment from
c
(2,0) to (4,0).

(a) 0 (b) 2 () -2 (d) 4 (e) —4

8.(6 pts) Use Fundamental Theorem of Line Integrals to compute / Vf - dr where
c
f(z,y,2z) = xy? + ye>* and C is the curve r(t) = (e3, /1 + 3t*, 2sin (7)), 0 < ¢t < 1.

(a) 4e? (b)  4é° (c) 2¢3 (d) 0 (e) 2e*+2



9.(6 pts)Evaluate j{ (y*+22)dz+(3y*x+1)dy where C is the positively oriented boundary
c
of the triangle with vertices (0,0), (0,4), and (2,2)

(a) =2 (b) 2 () —4 (d) 0 (e) 4

10.(6 pts)Find an equation for the tangent plane to the surface given by
r(u,v) = (u,uv,u) at the point (1,0, 1).

(a) z+2=0 (b) —xz+2z=0
(c) z4+y+2=0 (d) y=1
(e) xz+z=2

Partial Credit
You must show your work on the partial credit problems to receive credit!

11.(12 pts.) (a) Find the Jacobian of the transformation

T =u?— v Y = uv.

(b)(Note this part is not related to part (a)) Use the transformation x = u + g, y = g

to compute / / 2dA where D is the region bounded by 2% — 2xy + 5y = 1.
D



4

1
12.(12 pts.) For the integral / / e dx dy
0 Ja

Y
Sketch the region of integration.

(a)
(b) Reverse the order of integration.
(c) Evaluate the integral .

13.(12 pts.) Suppose the vector field F' = yi+ (x + 2)j + (y + 22)k is conservative. Find
a potential function of F.
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11.(a)

a(fﬁ,y) — 2u —2v — 2u2 4 2,1)2
O(u,v) v
(b) First we compute the Jacobian

d(w,v) |0 1/2

Then we see that our region D bounded by 2% — 22y + 5y?> = 1 corresponds to the
region S bounded by u? + v? = 1 under this transformation.

So our integral becomes
// 2dA://2(1/2)dA:7r
D S

12.(a) The limits of integration tell us that our region is bounded by y = 0, y = 1,
x = 4y, and x = 4. This corresponds to the following picture

1

Lo 4 poja
(b) / / e’ dxdy = / / e dydx
0 Jay o Jo

Lot S 1t 12y, 1
(c) / / e dydr = / ye® |g dx = —/ ve” dr = —e” |5 = -(e'f — 1)
0_Jo 0 4 Jg 8 8

13.First let’s assume f, =y, then

fZ/ydxzmerC(y,Z)

Now we want to use our candidate for f that we have found so far, to see if we can
figure out the function c(y, z) using the fact that we’d like f, = x + 2. We compute
fy = 2+ ¢,(y, 2) using the f we found in the first step. Comparing x + ¢,(y, z) to x + 2
we see that ¢,(y, z) = z. So integrating we can find

(4 2) :/zdyzyz+d<z>.

Now our candidate for f is
[ =xy+yz+d(z).



To find d(z) we compare this what we’d like to have for f, which is f, = y 4+ 2z. Dif-
ferentiating our candidate f with respect to z we get f, = y + d.(z), and comparing to
y + 2z we see that d,(z) = 2z. So to find d(z) we integrate to get

d(z) :/2zdz:z2+a

where a can be any constant. For simplicity we choose a to be 0.
The final result is
f=ay+yz+ 2~



