MA 261 Exam 1 Summer 2016

Student’s Name: KE\I

Student’s ID Number:

Instructions:

1. Do NOT turn this page until told to do so.

2. Show ALL work. No credit will be given without proper supporting work. For free response
questions, write your final answer in the box provided. For multiple choice questions,
clearly circle one answer.

3. There are 10 questions on 8 pages. Once you are allowed to turn the page, check that you
have all pages.

4. No electronic devices, books, or notes are allowed. Please turn off your cell phone and put
it away.

5. You will have 60 minutes to complete the exam.
6. Keep your eyes on your own exam, and try to cover your work.

7. Read the following statement and sign your name below.

Purdue University faculty and students commit themselves towards maintaining a culture
of academic integrity and honesty. The students taking this exam are not allowed to seek or
obtain any kind of help from anyone to answer questions on this test. If you have questions,
consult only an instructor or a proctor. You are not allowed to look at the exam of another
student. You may not compare answers with anyone else or consult another student until
after you finish your exam and hand it in to a proctor or to an instructor. You may not
consult notes, books, calculators, cameras, or any kind of communications devices until after
you finish your exam and hand it in to a proctor or to an instructor. If you violate these
instructions you will have committed an act of academic dishonesty. Penalties for academic
dishonesty can be very severe and may include an F in the course. All cases of academic
dishonesty will be reported to the Office of the Dean of Students. Your instructor and
proctors will do everything they can to stop and prevent academic dishonesty during this
exam. If you see someone breaking these rules during the exam, please report it to the
proctor or to your instructor immediately.

I have read and agree to these terms and conditions.
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MA 261 - Exam 1
1. (8 points) Which of the following graphs is most like the graph of f(z,y) = sin(z - y)? (z L
and y values vary from ~m to 7.) Circle your answer clearly. K = gm(\,(_.ﬂ\ —y= X-sin” ' %

%o level curves

Rglti12) 3
2. (8 points) Find felied) if fuz(z,y) = 2%y — In(yz) + sin? (Ez_) idres

£ L) I N
@:? 'X“:\g_ :l\‘k X }S =N o= Uz Z
(c) O ' L ]
@1 Fuz(10,3) = 13- 7 =2
(e) 2 >

ové ey, .
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3. (8 points) Let (a, b, c) be the point of intersection of the space curve 7(t) = (tv2,t*+1,1
4t) with the surface % + 2y — z = 0. What is 2b + a®?

() (£ 2 ™) - (-4 = 0

(b) 4 2‘;742{242_\44{: =0
(c) 5
(d) 6 4544t +) =0
(e} Lo -41\an~4(4)(|):_2'—
2(4)
a=-47 ‘o-p o) +1=2

4. (8 points) What is the name of the quadric surface given by (z—2)24(y—3)2—(2+4)? = 17

(a) ellipsoid 0N Vicaative, = one Sheet
A

(bs hyperbolic paraboloid

(c) cone

hyperboloid of one sheet

(e) hyperboloid of two sheets



A 261 - Exam 1

5. (12 points total) The velocity of a particle moving through space is given by the vector
function #(t) = (t?,t%e!’, — sint), and the initial position of the particle is (0,5,0).

(a) (7 points) Find the position vector function, 7(t)
21 - GDdt =< Sea, Jeat, §-anntdld
0% ﬁ{? t C5 y 4

| | 3 |
=< E{B*Cni Egt *Cla-ﬂ ¢

?(O) = <e4| "3‘+C2_,LT|"*C37 = <O|6,0>

2, =0
14

CZ:’E

C&Z"lﬁ

2 14 _L
2l = €517, 5¢f 73, st SW

(b) (5 points) Find the acceleration vector function, at)

o) = T = <2b, 2kt (1%t?), ~Treos nt?

alt)= <2, et (24 +34%), - mweos 74
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6. (10 Po(;nts) Use the linear approximation of f(z,y) = z?e¥ at the point {101 forappra
mate —5r. (Hint: f(0.9,-0.1) = _3_1

‘Fx‘-’- Z.)LGLS ‘%:X 2eY '?(\.0)‘:
§00=2 %(\‘o)r\

?(x.g) ~ £(1,0) + £ (1,0) (x-1)t %(‘10) (g-o)
= 14 2()(-\) + Y
£(oa- )= 1x 2~ N+ o) =

r(04,--1) =. 1

7. (10 points) Use Chain Rule to find B_w_ if w=xzy+yz+ 2z, x =rcosb, y =rsind, and

z= ar
_Ciu.”l- = O'LU L{‘X + (\: du} =3 |
dr dx ar  dqy t 17 C\\,

= (yrz)leo 0) + (xrz)sin O+ (ky-ﬂ (0)

ddv; R TALVAs %Cﬁu@+ 2 (3in O+ Cm@)
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8. (14 points total)

(a) (7 points) If 7(t) = (3t,4sint, 4 cost), then T(t) = (%

st

ost, —§sint). Find N(t).
T =<0, - Fank,- % wst?

7' () - \)&ﬂs.m”% A= 3

9

(0 - 7' 40‘ Iy, - (:03{5
N ;e Al

Told) = 20, =%nt —cost Y

(b) (7 points) If 7(t) = (¢!, tv/2,e™*), then T'(t) = v t+le_t)2 (2,V2(et — e™t), —2). Find
the curvature of 7(t). | Recall kK = |T"(t)|.
[ (8)]

|71l (mghl G e 7B b {2,

ST el e
) @ﬂzk; [o+ ey "\

/

—_ 7 (ot -t}2
- “ L { e~ v - -t
(etre-t) e = etae t
e}:_‘.c’jc,
SR

J2
K= etved)®
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9. (12 points total) Compute the following limits. If a limit does not exist, write DNE for
your answer and show in your work at least two different values that it can attain.

(a) (4 points) 1 s e % -0

im -
(zy)—(0,0) sinz + 1

xe J \© confnuous at (6,0).

bﬁCa.uSE m

O
2,2
b ' T i B -
( ) (4 Polnts) (I’ygl_’n}u‘u) = y2 2
2
, - =
OL‘OH% X=0" Lin ,[32 l
l,s—’:()
x?"t"’\’\z)(l k\ L Raii \ .l‘('* —_— O
' A Ara 1 -
DiNe
; . Ty —x '») R Frme—"
(¢) (4 points) (x.y])‘_f,‘}o‘”m X L _—
). Q O ,_,f,.-q,—-/—"
along %=0° N
x(_mx+\\—>«_ oy
Crala

®

=l i T2 1)
0(\0‘(\(3 W=r R + Omxa -\

DE
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10. (10 points) Find parametric equations for the line of intersection of the planes z+3y—z =1
and —x —y + 2z = 17.

e Une 0¥ ntersechon 18 ot 4o oW v\g\fmgﬂ veedors
I
<\‘3"\7x<d\’—"2> -|3 \g\ TR

\-\2

we Weed o Poi\(\‘\ O-F intevsection :
- Lek x=0
dy-2=\—> 21351\
4&#22"” — ,‘0*2(3%*1):|7

= 3 {OJB,ID)

2(1)= 20+ 5, 3+ ENEI0+ 24D

x=5b, Y= 3-%, 2= 1042t

Alterin cive V\f}v\"\tié L
.__.___________._——-———'_"

gt 2=t
x'rgv\ft: Y
5Lst qﬂtm ®
Ox® 213-1—{ Y= ;_,;:_‘;
0+3@ -Ix*5k=52, 30 X=- 2i0




