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Q1  [16 marks]

A helium balloon weighing 0.02kg is released from ground level on a windy day. It is given that

the balloon’s position after ¢ seconds (0 < ¢ < 5) is

() = £t“ i+ @—) 7+ @+t k.

(the coordinates are measured in meters).

(a) At what time does the balloon’s velocity parallel to the plane 2y + z = 27
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(b) Find the force F'(t) that the balloon feels at time ¢.
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(d) Find the distance that the balloon has traveled after ¢ seconds.
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Q2  [5 marks]

Let C be the intersection of the surfaces g:c +zy = 2% and y?+42? = 4. Find a parameterization
of C.
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Q3  [8 marks]
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Below are 4 plots of (possibly scaled) vector fields. Clearly mark each plot with the letter
corresponding to the vector field it represents. Note that 2 letters will not be used.

A: F z,y) = yi+aj

: P

,)

2 82 9 Q%

(
(
(
(
(
(

N

F z,y) =zt + 1i—azj
,9) =y +Di+ (@ +1)J
=(z— y)f+ eyj‘

F z,Y) = 2cos(§a:)f— zyj

: Fz,y) = var T 921 — /|oy]§

” N

2\—- /2’--"\)
AR RARRARY NN o TN /
DOSSTTSSSNUNN 1oL
SO NS NN, “~~ 1+ oL \l//
OSSN N NN —~ s
T I SR TN | e s R St et
—Iz\,\;—'&ss L B ;\\;\z,w - — H—-»——»—-»ft\:zw
NSNS Y Y NN | e \»“*"’:;Q\
N AR AT SN
SONNTTISNSNNG /L ST \
\\\,\2\_:‘\*\;\\\ / / l N I

y v

27 27 ]
A RN RS 7

/'/',n\,\‘ \\_)/w/'
oL ATINNN N\N>TL LT
oo AR Y AR RN Y
o oSN VNMY LT

‘}”(/AN\‘\ T ‘\\x'&'L’“x"XT\\"m
RN E TR RS
SN RN 22284 SN
ST TISNN| /207 TSN
YD AR ///‘/(/ NN

17NN ////"‘_‘,““

N
T.‘TJ:’;‘
—



MATH 317 MIDTERM 1 — 21 July 2015 — p. 6 of 8

Q4  [9 marks]

Let

—
R

F(z,y) = (¢ + ") T+ (26% 4 2¢%) ]

(a) Show that F is conservative and find a potential function.

we 4ind £ with F=VE

lf,/”“‘*;w,
12 At 2y v X477 A P
N e G ~y o P . ey AN
Ciz’v{} — f‘@,/?%
Pk
T 4 s ,
Ceyz [20 0Dz @ 4D (hake D=0)
W &
Vo XL K 2 291
! 4 7
w%mmw

(b) Find [, F(z,y) - dF where C is the the parameterized curve ¥(t) = (sin(t), tan(mt?))
—1 < ¢ <'1) with direction increasing with ¢.
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Q5
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[12 marks]

Let C be the closed plane curve consisting of the line segment from (0,1) to (0,0), the line

segment from (0, 0) to (1,0), and the quarter of the unit circle 2% + y% = 1 starting at (1, 0) and
ending at (0,1). Find
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Extra space for work.



