21-268 (Spring) Multidimensional Calculus Lec.1
Midterm #2

Laurent Dietrich Carnegie Mellon University

April 5, 2017

This exam has 6 independent questions. You are only required to chose and
answer 5 of them to get a full 50/50. If you:do more, one third of your lowest
question score will be added as bonus to your grade.

No textbook, notes, electronic device, recitation or exterior material is authorized. Please
use a pen and write your Andrew ID and page numbers on any additional sheet you
should join.

All answers should be justified, unless otherwise stated. Clarity of your statements and
care taken in your writing and presentation will be taken into account when grading.

Time: 50 minutes
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Multidimensional Calculus Lec.1 Midterm #2 Apr. 5, 2017

1. (10 points) Let R be the region in the first quadrant of the plane that is bounded by the
curves y =z, x = 0, 2 + ¢ = 1, and 22 + y2 = 4. Compute the integral

//R(m2+y2)1/4m dA.
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Multidimensional Calculus Lec.1 Midterm #2 Apr. 5, 2017

2. Let f(z) = 2% and [a,b] = [0.1,2]. Assume that zp = 0.1 < &; < +++ < &, = 2 and let
h =max (x; — Lo, T3 — Z1,...,Ln — Tp_1)-

(a) (4 points) Let m; = \/r;_17;. Show that

3" f(mi)(@s — wim1) = 9.5.
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(b) (6 points) Let zf € [zi_1,2i] for i = 1,...,n. For any ¢ > 0 find § > 0 such that
0 < h < 6 implies
<e.

Zf Wzs —zi-1) — 9.5

Remark for fun: this proves that fO.l ™%z = 9.5 = [-1/z]3; as we already knew.
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Multidimensional Calculus Lec.1 Midterm #2 Apr. 5, 2017

3. Let R be the region in the first octant (i.e. ,y,z > 0) bounded by the planes
z=1—-2z, z=1-2z/2, y=0, y==zx.

(a) (2 points) Below is a picture or R. Identify clearly to which plane each face corresponds

(b) (8 points) Compute [ [ [ zdV. 720
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4. Let f(z,y) =22+ 22 + 2y and D = {(z,¥) : 2?2 + (y — 2)2 < 1}.
(a) (2 points) Why does f have points of absolute minimum and absolute maximum on D?

Be cayse (3 rs @l’?qvbus on D erac}‘(vceam&grl)io\,\ .
(b) (8 points) Find them and their corresponding values. 7
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5. (10 points) Let

C={(z,y):w2+£4i=1}\{(w,y):m>0>y}.

oriented from (1,0) towards (0,—2). Let F(z,y) = ayi + 3y2j. Compute

/F’-dF.
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6. (10 points) Assume that g{t,) defines a C! function and let

u(t,z) = / t+ln (y) — In(z),y) —;dy

fort € R, z > 0. Show that {,aﬁo.ﬁ{l F(—}) /) Xj

Bu ou
a(tsm) + z%(t!a‘) = g(t,m).

Remark for fun: in the context of partial differential equations, we solved a 1D transport
equation with velocity x, with initial data u(0,-) = 0 and source term g.
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