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ent way, in the space provided. Work scattered all over
the page without a clear ordering will receive very little 1 10
credit. 2 10
e Mysterious or unsupported answers will not re- 3 10
ceive full credit. A correct answer, unsupported by
calculations, explanation, or algebraic work will receive Total: 30

no credit; an incorrect answer supported by substan-
tially correct calculations and explanations might still
receive partial credit.

e If you need more space, use the back of the pages; clearly
indicate when you have done this.
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1. (10 points) Determine // xydA where S is the region
s

S:{(x,y):y2$272andy<:c}.

(2,2). We plot the region below:

We can write this as an z-simple set
S={(x,y):—lngZ,mz—nggx}.

Setting up our iterated integral and solving, we get

:[1§[x2—(x4—4x2+4)]dx

L g _9
f§/71(7x+3x74:17)dx*§

2z 2 27 y=x
// xydA:/ / mydydx:/ [W}
S —1Jz2-2 —1 2 y=x2-2
2z

Solution: We first deduce where the two curves meet. Setting 22 — 1 = = we get 22 —x — 2 =
(x —2)(z+1) =0, giving x = 2 and v = —1. This corresponds to the two points (—1,—1) and




Math 2371Y Quiz 4 - Page 3 of 4 July 9, 2015

2. (10 points) Let R be the region bounded by the curves y = 22, 4y = 22, zy = 1 and xy = 2. Compute

the integral
/ / x2y2d:£dy.
R

Solution: Consider the map (u,v) = g(x,y) = (2?/y,ry) which takes R — [1,4] x [1,2]. The
Jacobian (scaling factor) is then

2z _a?
| det Dg| = det(y y2>|
y T
_ 212 x?
Yy )
2
—37
Yy

Notice that we do not need the absolute values since y > 0 on R. Hence this tells us that du dv =
2
3%dx dy, but we were asked to find dz dy in terms of du dv. Recognizing that under the change of
variable, 3“"—: = 3u we can just divide to get
1
dr dy = —du dv.
3u
Our integrand z2y? is just v2, so under change of variable we get
4 02,2
// 2?y%dA = / / —dudv
R 1 J1 3u
L[/ 2
== [/ du] [/ vzdv]
311 u 1

7
= glog 4]
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3. (10 points) Let f: R? — R and G : R? — R? be C! functions. Show that div(fG) = fdiv(G)+Vf-G.

Solution: Let G(z,y) = (G1(z,y), G2(x,y)), so that (fG)(z,y) = (f(z,y)G1(z,y), f(2,y)G2(z,y)).
Applying the divergence operator we get:
(@) = | 2f()Gr(a)| + | 2 1(e)Gate)

=0, fG1 + f0.G1 + 8ny2 + fang
= f(0:G1 + 0yG2) +(0.f, 0, f) - (G1,G2)
—_————
div(G)

= fdiv(G) + Vf -G

which is what we wanted to show.




