Fall 2013

Physics 105, sections 1,2 and 3

Exam 1
Colton

barcode here

Please write your CID

No time limit. No notes. No books. Student calculators only. All problems equal weight, 60 points total.

Constants/Materials parameters:

g= 9.8 m/s*

G =6.67 x 10" N-m’/kg?
kp=1.381 x 102 J/K

Ny =6.022 x 107

R = kyN; = 8.314 J/mol-K
o=5.67 x 10 W/m*K*

Mass of Sun = 1.991 x 10*° kg
Mass of Earth = 5.98 x 10** kg

Conversion factors
1 inch =2.54 cm

1 mile = 1.609 km
1 m®=1000 L

Other equations
2
. —bt\b” —4ac
2a

Surface area of sphere = 4mr”
Volume of sphere = (4/3)mr®

_ Vi +Vf
Vave —'—2_
V=1, +at

X=Xy +vot +1ar

Vf2 = 14'02 - 2an

w=mg, PE; = mgy

F = -kx, PE,= Vs I’

f = ﬂkN (01‘ f S ,uS,N)
P=F,v=Fycos@

FAt = Ap

Elastic: (V1 - Vz)bef = (VZ = Vl)aﬁer
arc length: s = r@

V=ro

a,,m =ro

a, =vir

F, = GMm GMm

PE, =~
b 3
4 l‘2 8

r
]pl mass = mRZ

]sphere = (2/5) mR2

Lyoop = mR*

Radius of Earth = 6.38 x 10°m

Radius of Earth’s orbit = 1.496 x 10'' m
Density of water: 1000 kg/m’

Density of air: 1.29 kg/m’

Linear exp. coeff. of copper: 17 x 107 /°C
Linear exp. coeff. of steel: 11 x 10 /°C
Specific heat of water: 4186 J/kg-°C
Specific heat of ice: 2090 J/kg-°C

1 gallon=3.785 L
1 atm = 1.013 x 10°> Pa = 14.7 psi

Ty =T, +32

L = (1/2) mR?

La (center) = (1/12) mL?
T (end) = (1/3) mL?
L=rp=rp, =rpsiné
P=PFy+pgh

VFR = A1V1 = Asz

1 1
Rt 0w’ +pgn =Pt pv’ +0g,

AL = aL,AT
AV = BV,AT; B =3a
1
transl. KE,,, = Emvave2 = —’;—kBT
Q=mcAT; Q=mL
AQ _ kA_T2 —4
At L

P=ecAT’
|Wongas| = area under P-V curve
= ‘PA 14 | (constant pressure)

= ‘nRT in(¥,/V, )‘ (isothermal)
= |AU| (adiabatic)

U= %NkBT = %nRT (monatomic)
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Specific heat of steam: 2010 J/kg-°C
Specific heat of alum.: 900 J/kg-°C

Latent heat of melting (water): 3.33 x 10° J/kg
Latent heat of boiling (water): 2.26 x 10® J/kg
Thermal conduct. of alum.: 238 J/s-m-°C
Veound = 343 m/s at 20°C '

T =T, +273.15

U= gNkBT = %nRT (diatomic,
around 300K)
Qh = |Wnet| + Qc
e= M o 1___20_
Qudded Oy
T

—1_"tc
Ca =1

T,
a)=\/E, 7=27|"
m k
L g
v=\/z, p=mfL
M

ﬂ:lolog(lij Io=10"2 W/m*>
0

vty
r'=r

vivg
sin@= v/v,

o-o/c-c: f, =nf;; n=12,3,...
o-c. f, =nf|; n=13,5,...



Instructions:

1.

Write your CID at the top of the first page, otherwise you will not get this exam booklet back.

Circle your answers in this booklet if you wish, but be sure to record your answers on the bubble sheet.
Utless otherwise specified, ignore air resistance in all problems.

Use g = 9.8 m/s”.

In many European countries, fuel economy is given in terms of “liters per 100 km” as opposed to the U.S. standard
of “miles per gallon”. If a given vehicle is rated at 6.5 liters per 100 km, what is its equivalent mpg rating? (Hint:
there are some unit conversion factors on page 1 of the exam.)

a. 2022mpg g0 \9{ L, 3785 f. 30-32
b. 22-24 6. S% \. uoq% \ qus/\ g 32-34
c. 24-26 h. 34-36
d. 26-28 \a D 36-38
e. 2830 =\%¢- - o 7. 38-40 mpg

Mia throws a ball straight upwards. While the ball is rising, in which direction is it accelerating? 7
a. Up Free {‘uu .

(D Down ' Al 7 s
c. Not accelerating (o
a,( ( e fo (Z

Same situation. While the ball is falling, in which direction is it accelerating? Jdown Jon

@ Down X jmvhl“b.

c. Not accelerating

Same situation. While the ball is right at the top of its path, in which direction is it accelerating?
a. Up
Down
c. Not accelerating

George drives in a straight line, first for 100 s at 10 m/s, then for 100 s at 20 m/s. What was his average velocity?

a. 12 m/s / [OOS D (QMS =000 N
13.33 O < {

O 15 Q) 1905 @ 2™(s = 2900

d. 16.67 000m —
e. 18m/s Vewe ® I&—&— o =l 2 NS /s
AY 200% -

f.  Not enough information to determine.

Fritz drives in a straight line, first for 1000 m at 10 m/s, then for 1000 m at 20 m/s. What was his average velocity?

a. 12m/s
13.33 @ 1000 ™ Q@ o™ = 100¢

15 @ \DUWO @2% V"‘(’s - 5"0_3

c.

d. 16.67 "

e. 18m/s NP AX _2_:9_‘3_9_:“ + |13.233 7
i i ; A 'S os

f. Not enough information to determine.

Susan drives in a straight line, accelerating constantly from 10 m/s to 20 m/s. What was her average velocity?

a. 12m/s
b. 13.33
7/:) _//‘Sﬁ
CZD 12 67 S?— /@“.. \/G,VQT" Mf‘”\_\o'}' (-ff'\vq (§wﬂ\"§ . QC(Q‘)
e. 18m/s vo 47

f. Not enough information to determine.
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position

8. The graph on the right is a position vs. time graph for a car that is
moving left and/or right (right = positive). How many times does the 10
car stop and turn around? (when $lope i
Y G o
c. 2 g 6 ' Ty 6 /8 15 ime
d. 3 h, 7 _o5} N/
\_/
9. Same situation. What is the car’s average velocity between 1 and 3 o} Ans A \we
seconds? (Be care in reading values off the graph.) ¢ “’f':‘ 2
a. 0.05-0.15m/s f. 0.55-0.65 A \
b. 0.15-0.25 g 0.65-0.75 0 P L I
. 025-035 h. 0.75-0.85 FUTTLs Rk
d. 0.2,-045 i. 0.85-0.95
e. 0.45-0.55 j- Morethan 0.95m/s -\ 29 ™/,
10. Same situation. At 7= 8 s, what is the \C,ilr,f aﬁcelte{ation? (Exect nome” ﬁv 5
a. Positive Glage o O Y heon A oot b 030075 )
@ Negative W pesdive aa\Te o 2erd,
Lena ? N ] .
Zero . velocity
phidh (s & e ol e olhes 5 10t -
T K s h e
11. The graph on the right is a velocity vs. time graph for a car that is 0.8} s velocd 1 ol wap Y
moving left and/or right (right = positive). Which of the following o5 i redore alWord o
best describes its motion? ot V2N 3 Fo Hna v "J
No, alwap doright & The car first moves to the right, and then moves to the left. 04}
T."O_\wu  b._ The car has a constant negative acceleration. 0ot \\
meqot = I0d [ The car starts to the 1:}1ght of th origin, th it returr_}s \;\tg) the “I M
" CSV\-} + ~ e vogulet N ,\ "o e Werd prsh N el Ty L L fj
fotoge s REVIN origin and stops. No BT he M;‘ W1 et 2(/:“_,\” 5 y . . 75 time

The car, initially moving to the right, slows down and stops. Tr .\,
e. More than one of the above.

12. Suppose my car’s specs say it can stop from 60 mph (26.82 m/s) in 130 feet (39.62 m). If the acceleration during
that time is constant, how many negative g’s of acceleration do I experience?

a. 05-06¢g Vp 7 s Vo™ 4 2e Ax

b. 0.6-0.7 n

c. 0.7-08 0 = (26.225) * 2¢ (34,62 )

d 0.8-09 TS y _.__..,\
(&) 09-1.0 \C:ﬁﬁ._w,_ ST TR T |, 726 45

f. 1.0-1.1 :

g L1-12g

13. Suppose my car’s specs say it can accelerate from 0 to 60 mph (26.82 m/s) with a constant acceleration of 1 g. How

long will that take? N 1

a) 2.5-30s

b. 30 - 3.5 ) i 7 o~ Q@ ¢y

c. 35-40 26.%2% = 0 <q'°§L) 3
d 4.0-45 I e,

e. 45-50 L~ 7}'] <

f. 5.0-5.5 (\J( Z

g. 55-6.0

h. 6.0-6.5

i. 65-70s
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14. A boy throws a ball at an upward angle across a flat field. The ball leaves his hand 2 meters above the ground, and it
lands on the field some distance away. At what part of its path does the ball have its maximum speed?
a. Right after it leaves his hand -

- ) a i
b. Halfway to the top L . Vo 2 conabes
c. Atthe top of its path - L \/\3 z \Q,XS& Jne
d. Halfway from the top to the ground N S

QF) Right before it hits the ground
There's not enough information to say

== O

15. Same situation. At what part of its path does the ball have its minimum speed? e
a. Right after it leaves his hand Nx = cany

SN
b. Halfway to the top = @W v
(c) At the top of its path ;

d. Halfway from the top to the ground o
e. Right before it hits the ground *
f. There's not enough information to say

16. A hiker wants to travel 6 miles due north, but unfortunately gets her bearings wrong. For the first 3 miles she travels
15° east of north; for the second 3 rpiles she travels 11° west of north. How close is she to where she wanted to be?

a. Less than 0.14 miles Vel Aab e v ROV o K)m\*’g

b. 0.14-0.16 \ X Jigimee an (o b)

c. 0.16-0.18 ) Y

d. 0.18-0.20 o R B ;7

e. 0.20-—022 wdorl 1 3o 1S Beos s e S
~022-0. | : > " o6 5%

Cg) 833:852 yerdl =35 3 o»;_\\ i / e stwo) 4 Qg 58 3)
h. 0.26-0.28 /{\’”Tl S, sY2 Tt /2/5@
i. More than 0.28 miles o |20 Lo \ :\/.__/’_‘4

17. The pilot of an airplane wishes to fly due north in a 40 km/h wind blowing due south-east. The airspeed of the
airplane (i.e. v ) is 150 km/h. In what direction should the aircraft head‘? Specify how for west of north the

plane-air

angle must be.

\l'v\mo,» Toww \‘ Pore-aly b Ve: "‘:t)/w\\) \)Q\()L\“&] C\m\ (\ﬁb\
a. Less than 8 degrees

d. 14-17 ¢ . S 2
0 s s
e. 17-20 . Sosne- = HOe
f. 20-23 FEAUTAN SRR cor 5 = TR A
g 23-26 { A so R
h.  More than 26 degrees ‘! . \\9;&31(’ \) - (006 7
S L ( \ f) o
18. Same situation. What speed relative to the ground will the airplane be gomg‘?
a. Lessthan 86 km/h \/ G VR sovmn o o ot
b. 86—-92 ]“»eM P,cﬁ g plode ~3|w,_“) AN ‘W\q‘ R
c. 92-98
d. 98— 104 N © 50eay(10:877) 7 O si24S

e. 104-110 o
f. 110-116 =1 1¢.0

(® 116-122 \E\ "“e\k\
h. More than 122 km/hr —
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19. In on¢ of the demos done in class, a ball was shot out horizontally at the same time that another ball was dropped

from the same height with no horizontal velocity. Which ball hit the ground first? )
a. The one shot horizontally Lon® jﬂ”’“"“g O by j BT

T )
b. The one dropped I/ Wi Yhe Same.
@ Same time _

20. Jane stands at the edge of a cliff and throws a stone horizontally over the edge with a speed of v, = 8 m/s (the initial

v, = 0). The cliff is 19 m above a flat, horizontal beach. (L.e. use 19 m as the initial height of the stone.) How fast is

the stone traveling when it hits the beach" Ny = Smfs 8 W\
287 o, =
b

a. Lessthan 18 m/s

b. 18-19 Noed \{j'i

c. 19-20 Vg2 e ™ 2ehy

@ 20-21 g F Ve o
e. 21-22 Wy = m?% )(—M
£ 22-23

g. More than 23 m/s NG K i J‘_\j \(\\1 ‘ 9 zr, o
20- %q W\q\

21. Same situation. With what angle does it land? (measured as an angle below horizontal)

a. Less than 61 degrees = V
b. 61—63 5 om0 VAR
\
c. 63-65 R Uy Q28D M
~ L ' e
65 - 67 \)~Ob '\)\’ O« —Han ( AR \

e/ 67—-69 \\{ .
£ 69-71 K ﬂ
g. More than 71 degrees ‘ G-

22. Two months ago on the reality show Top Shot, contestants had to use a high powered rifle to hit a target one mile

away (1609 m). The bullet they used has a typical muzzle velocity of 900 m/s, meaning that’s the velocity with

which it leaves the gun. For this problem let’s assume the target was at the same elevation as the shooters. Also,

= 192967

n

let’s assume that we can neglect wind and air resistance, although undoubtedly those would play large roles here. If

a shooter aimed the barrel perfectly horizontally, directly at the center of the target, how much below the center
would he or she hit? (assuming the bullet could fall that far without hitting the ground)

a. Lessthan 12.0 m b 160G —4 ;
b. 12.0-12.5 ‘
c. 12.5-13.0
d 13.0-135 V= A
e. 135 _ 140 T w;',,i.‘.:_;'_:/;::;;;;r:-;;, o
f. 14.0-14.5 T
g 14.5-15.0 T
h. 15.0-15.5 '
O More than 15.5m T uwg) -9 J(W‘Q s<d by Xtite chen ) L y
x =X%6" Jox oyt P dienea? Gls, Sased

\L

P o ?/*\\1 { A5ay
~ () (1T )

160%™ Wt or
C( C;x’) 5 ‘\\/3;‘1@

= 1788 7
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