Nath 233 Second exain MNiarckh &. 2013

Naoamme: SO!M&{Q“.S

Please print above

Course: Mcart/r 25>

Part of your name should be printed in large letters at the top of this page of
your examination booklet. Y our proctor can help you find your booklet if
necessary. Make sure an answer card is on top of the booklet.

- make sure you have an adequate supply of PENCILS and ERASERS and
your WASHINGTON UNIVERSITY photo ID card.

- PRINT your name and the course and exam number at the top of your card.
Fill in your ID number in the appropriate boxes.

- Do not use any extra NOTES, BOOKS, or SCRATCH PAPER. You should
have ample space in your booklet for calculations. If you run out of space
use the sides of the booklet pages for your work.

- CALCULATORS are only allowed if your instructor permits them.

- MARXK your answer card neatly and make clean erasures. Sloppy card will
delay grading and result in your scores being withheld until you visit the
math office to see your mismarkings.

- To see your exam score, go to the math department homepage at
www.math.wustl.edu and use the link to "Exam/hw/quiz scores’ under

*Resources”.

- Scores on multiple choice questions will usually appear on the website
within two days.

For more information about your exam, contact your instructor or the math
department office in Cupples I, room 100.



Math 233 - Exam 2 - Spring 2013
March 6, 2013

NAME:

STUDENT ID NUMBER:

General instructions: This exam has 16 questions, each worth the same amount.
Check that no pages are missing and notify vour proctor if vou detect any problems
with vour copy of the exam. Mark vour ID number on the six blank lines on the top
of your answer card, using one line for each digit. Print your name on the top of the
card. Choose the answer that is closest to the solution and mark vour answer card
with a PENCIL by shading in the correct box. You may use a 3x 5 card with notes
and any calculator that does not have graphing functions. GOOD LUCK!

1. Find the length of the curve given by

r{t) = (Vat, et e ), 1<t <1
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2. Find the unit tangent vector T to the curve r(t) = (cost,sint,In(sint)) at
t =7/4. What is the first component of T{n/4)7
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3. Find the curvature of the ellipse

at the point (2, 0).

xf{t) = 2co8t, y(t) = 3sint
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4. Find the range of the function g(z.y) =

= 3
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5. Find the indicated limits. If a limit does not exist, write DNE.

(8) limy gy sz (327 — 2y)
, zt— 24y
(b) lims -0 Z55e

. Ty -2y
(e) limngy) o055

(A) (DNE,DNE,DNE)

(B} (10, DNE,DNE)

(C) (10, DNE,0)

(D) (10, DNE, 1)

(E) (10, DNE, 1/4)

(F) (10,1, DNE)

(G) (10,0, DNE)

(H) (10,1/5, DNE)
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6. Given € > 0 and

. Y
flay) = 6 + dcosx

find the largest ¢ > 0 such that | f{z,y) — 0] < e whenever 0 < /2% + y* < 6.
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7. Find fo{w/9.7/2,7 z) = —Z
& b
folm/9,w/2,m/4) for the function f{x )
LY, 2) = 9zsin(
y ).

(A)

_. m2/2
(D) 97/4
(E) V3/2
(F) 1/2
) /2
H) v2/2

D)

(
(

QP‘ = ﬁ5;ﬁ.(‘§""a\§

£\
e
wl

.
SCHES A

©



8.

Suppose z = f(z,y), where f is differentiable, and = = g(¢),y = h(t), where g
and h differentiable. Suppose also that g(1) = —3, ¢'(1) = 2, h(1) = 5, h'{1) = 4,
L1y = 2m, fu(-3,5) = —m, f,(1,1) = —2x, and f,(—3,5) = 6x. Find dz
when ¢ = 1.
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9. Let W{s,t) = Flu(s.t),v(s,t)), where F| u and v are differentiable. Suppose
also that

u(~2,-3) =1,0(=2,-3) = -7
Ua(=2,—3) = 1, 04(~2, ~3) = — 101, us(~2, —3) = &, 04{—2, —3) = -5
Fu(l, =7} = 3, Fa(~2,-3) = 3, Fy(1,~7) = 2, Fy(—2,—3) = 0
Find Wy(-2, -3).
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10. Find ' at the point (0, 1) if y cosz = 2% + y* + xy.
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11. Find Vg at the point (1,2) when g(p, q) = p* — p*¢*.
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12. Find the directional derivative of f{z,y) = /zy at P{7,7) in the direction of
the point Q(11,4).
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13. Let w = F{x,y, 2) be a differentiable function and suppose the point P(1,2,3)
lies in the domain of f. Let M denote the maximum rate of change of F' at P
and let m denote the minimum rate of change of F at . Which of the following
are possibilities for the pair (m, AM)?

(1) (~1/2,1/2)

(if) (0,2)

(iii) (25,4)

(iv) (-1/2,1/4)
(v) (—1000,10)
(vi) (3,7)

@ (i) only
[G) (i1),(iv), (v) only
(H) (i),(v},{v) only
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14. Find the equation of the tangent plane to the surface 2z +y - 22 = bHe“¥%at the

point (—1,0,1). /
(A) rT4y+2z= | |

z+3y+z=10 e
(D) 2z + 2y — 3z = Q,Xm%&gaawz'%yﬁf@; <
(E) —T 4 2=25
(F) —z+2=0
(G) 22+ 6y +22 =
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15. At what point on the surface S given by 6z = y* + 2% is the tangent plane
parallel to the plene 3z + 2y + 72 = 67

(53/6,~2, =T)
(C) (29/6,2,5)
(D) (29/6, -2, 5)

The tangent planes to S are never parallel to the plane 3z 4 2y + 72 = 6.

All planes tangent to S are parallel to the plane 3z + 2y + 72 = 6.
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16. Find symmetric equations for the normal line to the surface ryz* = 6 at the
point (3,2, 1).

(A) H =12 =47
(B) =3 . ¥y=2 _ 21
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