Name: K‘Ef"'l-
MA253: Calculus'III (Spring 2017) @ Butler
Instructor: Justin Ryan

2%, 13.1- 134

"'rlndLerm Exam 1: Sections 12.1-12.3, 1 ounmmﬂulm

RHead and follow all instructions.

Part I: True or False [1 point cach]
Read each statement carefully. In the space provided, write T if the statement is always true,
or F otherwise.

F 1. If the point (a,b) is in the domain of the vector function z = f(z,y), then
I ) = fla,b). :
el TED =T Mt Lo g bimons.
T 2. The partial derivative 9,F(a,b) represents the slope of the tangent line to the
graph of z = F(xz,y) at the point (a,b, F(a,b)) lying in the plane y = b.
. Q|
_F 3. The unit binormal vector is given by B(t) = N(t) x T(¢). EJ:T:':N ) m«-Jt.f “....H'l'n’f
[ 4. The parabola ¥ = ax? has curvature x = 2|a| at the origin.

[ 5. The acceleration a(t) of a particle moving along a space curve always lies in the
osculating plane to the space curve.

Part II: Fill in the Blank [1 point each]
Choose the appropriate word or phrase from the word bank, and write its corresponding letter
in the space provided.

Word Bank:
A. Accel f.nJﬂm B. Ue;fu{]g-.? C. Curvature
D. Arc Length E. Toviion F. Ellipses
G. H-\] ‘m,ﬂ! H. Tangential I. Civeles
J. “\Iurmal K. Biner hul L. T,nrhd'
Lﬁ. The of a space curve at a point is defined by x = ‘ c:!_T”
8

H 7. Let v(t) denote the speed of a particle moving along a space curve. Then #(t) is
the component of the particle's acceleration.

T i e —— + 3° are

t
D 9. The of a space curve is defined by s(t) = [ [l (u)]| du.
0

T 10. The unit vector to a space curve at a point is given by l;ﬁ
5



Part ITI: Multiple Choice [5 points each]
Write the letter corresponding to the appropriate answer in the space provided.

11-14. Consider the vector function r(t) = <Tﬁ‘ sin(t), te‘>.
LIL What is the domain of r?
A. (o, ») B. (- 0)
C. (—o0, ) D. [q w)

Pln 12. Compute !T& r(t).

A. (1,0,0) B. <I,L,I}
C. <d,-1,r|7 . <J;||;0‘)

[2 13. Compute ¥(f). 7

ke
“1t -ond 4
A'ﬁmﬂ“ = {11—  Cosky €Y

“ 5”‘5'” Ilfr¥;> 52}2' cos(t), (1 +£}c>

A 14. Compute / r{t)dt

A. (arctan(t), —cos(t), (t — 1)e*) + ¢
B. <i'ln:‘|1m[‘f'5, Cﬂf'{’] L‘E*ﬂtlr) ‘1’1.':_;1l
C. (&M—**H‘{'H‘j‘ﬂu;fy! -li{:lf.é-> +

D. __t..,‘g
<H%t3: “osk Spt) 2



15-17. Consider the vector function r(t) = (—t, —sint, cost).

€  15. Find the arc length function s(t) for r starting at ¢ = 0 and moving in the positive

t direction.
A. =2 B. ¢=Jat
t
C.s= \Et D. =
T

A 16. Reparametrize r with respect to arc length.

=iy () ()

A
B. ¢(5)- {5, “sials), co ()7
C. 2= <"E} - cos (), dﬂ“h\j\)
D

20 (s () o@D

D 17. Compute the curvature function x(s).

A. qg(f]?j’-: B. #(s)= 5[
C. ‘}Eff*‘}: J';_ D. k(s) =

Sl



18-20. Choose the graph that best corresponds to the function of two variables.

_A 18 f(z,y) =e =

B




21-22. Consider the function F(z,y) = e*¥siny.

Pf 21. Compute 9. F'.

'
A. e®ysiny B. ¢ l’h’. Cof 9}
C. !.wxﬂlu} D. J 5fn?.
C__22. Compute 8,F.
®
A. ﬂ“xm? B. E,Lofl}
C. e™(cosy + rsiny) D. éﬁ(ﬂo:‘d} “X{n L}j

D 23. Compute &F

for the functi (. 14} = 2V,
320y or the function F(z,y) =z

A L) xt Byx?
C. Jon (x*)(4-1) D-yin(g)a" y

D 24, Consider the relation z* + y*® + 22 = zyz. Find a formula for B_

dx
A. ‘_l_)f_?_?r____ B. 22+ XY
C “LE X D yz — 2z
g U

};t?—l?.:



Part IV: Short Answer [5 points each]

You must complete four (4} of the problems in this part. Clearly write the word “OMIT”
nert to the problem that you wish not to be considered. Show enough work. Clearly mark
your final answers. Partial credit given when deserved.

25. Consider the space curve r(t) = {cost, sint, t}. Find T, N, and B when { = .
F &)= <-"§E-d:., sk, 1)

“F-:I':ﬂ'ﬂ: ,lsfutﬁ'f*ui:lt 1

=3

b e Gl s B¢
o)z (PR dus daul) = &2

7= (&) 5 (8) &)
%{.ﬂ %E_, = <“é=_ ﬁn(gi‘,,].‘ -lﬁ uf(}‘ﬁ-) y 'f]-?_>
T 5T - (A ealf) 50 ()0

R0s Cenld) - alF) )

T(x)= <ﬂ., J‘;_.'ﬁ>
N@=C1, 0, 0)
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26, Show that the curvature of a circle of radius a is constant, k = ;__ll-

Pir= {a ok, @ st 0)
?{ﬂ: S i‘a;*':'.; Masl‘) 07
2= {-a @b, ~asiby 0)

o 3 a - T
rxr = 0,0, & switt d (e Q

L

Bl I @)F = «

lFllz Jasitsadelt = &

_ (17 7 | " a 31

%) uz’ a?® o
o Hue cvewee of the ale """5{'“{‘* ﬁiﬂ:% “ 0

27. Find an equation of the tangent plane to the curve z = /22 — y? at the point
(5,3,4).

k)
1x & it = 2 4 % (x-x) ¢ %[?"?I)

[24r 560 -106)

%% aleeE ey

2t - :}J— » ;‘E__
9‘? p f—"l’l .;11'.4]1

(-]
"
—+|vy

7 \(530)

PES o
a9 (534 't




28. Find an equation of the osculating circle to the curve y = 42% — z* at the origin
(0,0).

iy (o0l _ 8

— :g

frfer® AT

Plx)=x*- !

Pl = 8x 4 Tle p;m[.h.'.? cureke
e €- [t

3 opoen by
)= 2 5. J |
1:"5‘2:2 F r{-3) 1"'—‘
The vadius ol: He crole 3 r:-%

Swe (0> 0; Hu cunt I (vt vp.
The auker i Hus of (0%).

29, Use either the linearization or differentials to approximate the walue of
v5.01Z = 2.992. Leave your answer as a simplified fraction.

Fow Fn\abm ’l'-}.} o linearizahe i 1‘"“' L‘.'l
Lt Oag= t+ 2 (c6) <2 (y3)
or The diffeontnl ©
s S il
AF 'E'f."l *‘E'A?r

'ﬂu.t’ﬁ.f
Thn  LE(501,29) =+ 5 (5.015) ‘?;(1-11 3) ,] C.o~1%¢ % TH% -,-.tf.mq.J
= SPdy i @
s ot 5
§ovo

-y, &

‘f*ﬁ;
= li-o



