Math 2162.02 ‘ Name:

Autumn 2017 Name.##:

Exam 2 Lecturer: Jenny Sheldon
10/11/2017 TA: Yanli Wang

Time Limit: 55 Minutes Recitation Time:

This exam contains 7 pages (including this cover page) and 6 questions.
The total number of points is 100. Calculators are not permitted, and the exam is closed
book and closed notes.

Do not open the exam until instructed to do so. Show all your work; solutions with-
out appropriate supporting details may not be given credit. You need not simplify purely
numerical expressions for your final answer unless otherwise instructed. Do not cheat.

Question | Points | Score
1 16
2 17
3 18
4 18
5 16
6 15
Total: 100
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1. (16 points) (a) (8 points) Determine the value of lim ity
(z,y)—(33) T—Y

Answey .
. A°-y? : x
I{lm X ,y = /{)HM ( )('X.fY) /{ ’X'}
(ZJ‘IHBS) (X,y)213.3) ’ ’}’ = i y = é

(xy)(3.3)

3

: ’ =y .
b) (8 ts) Show that 1 ——d :
(b) (8 points) Show tha (x,y)lg%o,o) I oes not exist

Answeyr -

Fora,L( lM.eav‘ pa}hs )l: MY

%
,tiw x> mx I mxat /{ mar

T Fiat = A —ar = 0
X0 - A4 x) x>0 Z{(XHM) oo XM

FOr {ubi( owks y:m—;(3

S 2o J _mxt . »
nn —-—T—"‘“—: - tin Y ,éim Jtm? = T—;_;f;‘
x50 A+ (m3) x>0 X 1MZ X2 ©

By two path test, te limit does not exist

Note - You can ewther chogse two diﬁ&@ld (ubic pecths  or choose one

[nwav podth and one cubic path . Two linear peaths  won't ypk
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2. (17 points) Some level curves of a plane P are given below. Is the plane @ given by
—20z + 8y — 82 = 1 parallel to P, perpendicular to P, or neither?

(Hint: do you know any points on the plane P?)

Answer - We reed o f]md the novmel vettor af p/mw P.

From e gYaph, we (an jr‘zw( three Po}:dc on y’mw P

® 2=3 level Curw passes  x=0 y=- =

(0;',' 3) ':B
6 7= 4 level curve pases x=o,y:p, = (o,0,4) =
AN —
V\= AB B2 5 *,‘2)»-,,17
-~ -
V. —'—]? - < 12,0,
= = . )
_nA: V])(v; - i 1 J k _ _.) - .
i “l2 4 - —_ “B’L "’l-l) —l-lh‘

—4-2 3
=<2, 12,-0.2>
The wormal vettor of plane & is 3 - o _50.8 . >

-—

. —_
0’0V:0w5’}l R n, = % n,

So - the two ﬂa'ws e parallel 1y ecch other
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3. (18 points) Let f(z,y) be a differentiable function. Let g(s,t) = f(2s +t, s> +t7).

(a) (6 points) Write an expression for g, in terms of fz, fy, s, and ¢.

Answer.  arc - 1x.y) where %= 2641, y= sHt?

4
VAN g;: j(xxs-l"’fY'yS
X Y
VANEEAN = 2t fye2s
s + St

= Sx(@s+t,s117) 2+ fylast, sty 28

(b) (6 points) Write an expression for g; in terms of fz, f;, s, and ¢.

Answer:

31’: jx X+ + fryi’

= felas+t, SH)-1 + Fylaskt, )0t

(c) (6 points) Suppose you know that f,(6,8) = 5 and f,(6,8) = 7. Evaluate g,(2,2)

and g;(2, 2).
Amwer.—
NW(:T:Z—
G2, = (68 1+ 4y(6:6)-2-2 S$=2
= Lxi4+ 7x¢
= 5428

= 33
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4. (18 points) Consider the function (given in polar coordinates) r = cos(f) for 0 < 6 < 7.

(a) (4 points) Write a set of parametric equations u(t) = (f(t), g(t)) for this curve.
Angwer.

Jto=Totos8 = (0s6)-te56) = (65°16)
JG) = Y-smO = (05 (6)-51,(6))

— 3
U= & (os’(4), costsmit) o

<t<ey
Other acw/mblf A5 Wers .
) - 2z
(y 7'-’—(05(0) ’f{{'):. —;—_+-§(ost @ From Az, ..}yz___ X
T=: Yiose ) 3({').: _%.SNL‘(’ yz: - e
XHy= X 5 ye 2 mae
: U= <Lrdmst, o
(-5 2 e ftr= . ger= 3+ 2
o =t : -
(b) (8 points)

; LW = < rn > pete)
Where, if anywhere, does this curve have vertical tangent lines?

Answer. dy  dym | oCt-cw’t
X T dx/dt T T _yrestsimt

Verticed -tm\ﬂerd e OS5 - St # 0
% —2005t- St = O

oSt St =0 fm(2f)=0/’

Also, wetice et wlen y £ 0,—? n
dt= o:’T;-Z’T

0s*t =St £0
t=0.7, 5

(onllusion . when +:0.7 3, curve has vertice|

taget e
(c) (6 points) Consider the curve 9(t) = (f(t), 9(t),t). (Remember that f and g were
defined in part (a). Where, if anywhere, does 9(t) have vertical tangent lines?
Answer -

A
Vs < e, 9w, | >

S Festsud , (oSt -Swit, | >
< —Cmbt)

-—

Cos(2t), | >

vertice] tange et lve Jen 3D curve & Ft=0 aud 9'tHr=0
C6S(2t) -

Pk { ’ H=p lms no Solition
SmGp=¢

conclusion

.‘}’}U CUrve ‘dat} yet haw v@yﬁ(a/ 'fc“tjf'd ['7!19
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5. (16 points) Suppose the velocity of a particle at time ¢ is given by
#(t) = (3sint, 3v/5 cost, 6sint),

and its initial position is given by 7(0) = (0, 1,2).

(a) (8 points) Find the length of the curve traced out by the particle from ¢ = 0 to
t=m.

Answer -
3, S,
L:‘jb ”’If)l&(j = ‘S:? |'\;H,),0u.

- JZT J (33nety’+ (30Tcost )" + (bsnt )™ A

= (7
jo ﬁs’mlﬂ' 45005t +3b5ni ¢ At
= (7] 45 (cmt +eost ) oM

= (O [ar
j ° 4’ 5 éa = |)4-5 ),—
(b) (8 points) Find the position function 7(t).

| _ 2 =%
Ahswery . = [Vwrdt + ¢

=< [t dt, S350t M, (st it >+
= < -3wst , 3nsid , —frest> + ?

. N
To)= € -3, 0, §>+4¢ = <0.1,2>

=

2
CZ <0.1,22-4-3,0,-6>

- <3,1,8>

VS < o3 st 3, 3sied 4] -best 6 >
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6. (15 points) Consider the curve 7(t) given below. Answer the following questions. No
partial credit for the individual parts will be given on this page.

T
Ak
5 Ty

2

AN
©
=i

X
(a) (3 points) Sketch the vectors T, N, B at P. Keys: T i Takgerdt Vettor, poidiy ty
: pesitine Orientation
— — R
(b) (3 points) Sketch the vectors T, N, B at Q. ~V LT and Porctiveg 10 the hisidy
of e Curve

Sy A
B= Txw . nput hand rule

(c) (3 points) Is the curvature greater at P or at Q7
a CuYVCd“UYe measu Ye Th,c Y&de QJL d/[an,j( of +wbje,d vector Wl/’fh YCSP{” ip
arc lewgth pavameter g | ;.o 10‘7/6‘5,,— K . | ‘

(d) (3 points) Is the magnitude of the torsion greater at P or at Q7
@ Torsion measwes e yage thet the cuvve twists pot of e plane

f]ﬂ(ﬁ)"cd(d b —')éaml jv_‘

(e) (3 points) What is B x N?

—_ Y S Y

B= TxN
= IR

= NXB =T

_ =2 = -

=) BXA = —






