
FIRST YEAR PHYSICS

MARCH 2OO2

DIRECTIONS: For each question or statem€rìt fill in the appropriate space on the answer sheet. Use the l€tter preceding the
word, phfase, or quantity which best completes or answers the question. Each ofthe 25 questions is worth 4 points.

CONSTANTS: I @arth) = 19 d.z
c"**= | þL ,, ueeJl"!-jkgC" kgc"

"-= 0.5 fuol * 2100Joul's- ksC' ksC'

v**¿¡6:345 m/s

Io = 10-t2 Wm2

wâter's heat offr¡sion = 80 kcaykg or 3.35x105 J/kg

water's heat ofvaporization : 540 kcaVkg ú 2-26xl16 llk9

cÁtr.#--- : 0.22 k"ol o, gooJoulesksC' ksc"

",^= o.+e P4- o, 2oloJoulesksc" ksc'

I In a classroom demonsfration, a 73.5-kg physics professor lies on a "bed of nails." The bed consists of a large
nurnber of evenly spacod, relatively sharp nails rnounted in a board so that tho points extend vertically outward
from fhe board. While the professor is lying dowr¡ approximately 1900 nails make contact with his body.
What is the average force exerted by each nail on the professor's body?
a) 0.0201 N b.0.387N c. 1.42 N d.735 N e. 1.45 x105 N

2 If lhe are¿ of contact at the head of each nail is I .26x106 # , what is tåe ave¡age pressure at eâch contact?a) 1.59x10a Pa b.5.7lxl08Pa c. 1.1lx10r2pa d. 1.llxï06pa e.3.07xl05pa

3 Which one ofthe following temperatures is approximateþ equal to "room temperatue?"
a) 0K b. 0'c c. 100'C ¿ 100K e.293K

4 Which one ofthe following properties could not be used as a temperature sensitive property in the construction
of a thermometer?
a) the change in mass ofa solid
b) the change in volume ofa liquid
c) the change in length ofa metâl rod
d) the change in electrical resist¿nce ofa wire
e) the change in pressure ofa gas at constant volume

5 A copper plate,has a length of 0.tr2 m and a width of 0.10 mat25'C. The plato is uniformly heated to 175 oC.
If the linear expansion coefficient for copper is 1.7x10-s/ oC, what is the change in the area of the plate as a
result ofthe increase ¡¡ temperature?
a) 2.6x10-s m2 b.6.lxl0rm2 c.3.2xl0a n2 d.4.9x10tm, e.7.Ex10-em2

6 The units ofheat are equivalent to those ofwhich one ofthe following quantities?
â) force/time b. work
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c. temperatufe d. specific heat capacity.time e. power
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Which one ofthe following situations is a direct application ofthe Zeroú Law ofThermodynamics?
a) Block A has twice the temperature ofblock B before they are brought into contact. Upon contact, heat

flows from block A to block B.
b) A sample of gas within a cylinder with a piston is held at constant temperature and pressure while it is

allowe.d to expand. During this process, the gas absorbs heat fiom its surroundings.
c) The motor of a refrigoator. uses electric energy to remove heat ñom inside the refiigerator and tansfer il to

O Ïitnlriir, ."-ono enerry from a system in her laboratory until she reaohes a temperature of 3x10'r0 K, a
temperature very close to (but still greater than) absolute zero.

e) A thermometer is calibrated by placing it in an ice water bath within an adiabatic container until the
thormometer is in thermal equilibrium with the ice water.

Complete the following statement The first law ofthennodynamics stat€s that
a) heat is a form of enerry.
b) entropy is a flrnction of st¿te.
o) the mtropy of the universe is increasing.
d) the change in the internal enerry of a system is given by Q - W.
e) no engine can be more efficient than a Carnot engine operating between the same two temperatures,

What are the SI units of the product ofpressure and volume, PV?
a) newton b. kg ' m/s c. joule d. m2 e. nervton ' second

A 5.0-g sample ofice at 0.0 "C falls through a distance of20.0 meters and undergoes a completely inelastic
collision with the earth. Ifall ofthe lost mechanical enerry is absorbed by the icg how much ofit melts?
a) .,L9x104 g b. 4.3x10-3 g c. 7.6x10-3 g d. 1.8x10-2 g e. 2.lxl0-2 g

Using the data in tho tablg determine how many calories are needcd to change 100 g of solid X at 10 'C to a
vapor at 210 'C.

Thermodvnamic Constants for Substance X
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heat offr¡sion
heat of vaporization

melting point
boiling point

40.0 caUg
150.0 callg

10.0'c
210.0'c

speoific heat capacity (liquid X ) 0.500 caV(e ' C')

a) 4,000 cal b. 10,000 cal c. 15,000 cal d.29,000 cal e.39,000 cal

12 A periodic wave is produced on a shetched string. Which one of the following propertiæ is not related to tlle
speed of the wave?
a) fiequency b. amplitude c. period d. wavelength e. tension in tho string

13 Two canoes are l0 m apart on a lake. Each bobs up and dolvn with a period of4.0 seconds., When one canoe is
at its highest point tfte other carioe is at its lowest point. Both canoes are always within a single cycle ofthe
\ aves. DeterminJ the speed of the waves.
a) 2.5 r/s b. 5.0 m/s o.14r/s d.40 m/s e. 80 n/s

14 Two fa¡s are watching a baseball game from different positions. One fan is located directþ behind home plate,
18.3 m from fhe batter. The other fan is located in the centerfield bleachers, 127 m from the batte¡. Both fans
obsefve the batter strike the ball at the same timg but the fan behind home plate hears tlre sound fust. What is
the time difference between hoaring the sound at the two locations? Use 345 m/s as the speed of sound.
a) 0.315 s b. 0.368 s o. 3.17 s d. 1.89 s e. 0.053 s
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For #24 & 25, use the following information: 
^ 

5 kg rock is tkown horizontally with an initial speed of l0 rn/s
from the top of a 50 m tall cliff
Which graph represents the gravilational potential enerry ofthe rock at a function oftirne?

25 Whioh graph represents the kinetic ene¡g/ ofthe rock as a fi¡nction ofdist¿nce fallen?
a)

KE
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15 The decibel level of a jackhammer is 130 dB relative to the threshold ofhearing. Determine the sound intensity
produced by the jackhammer.
a) 1.0 wm'? b. l0 wm2 c. 13 W/m'? d. 130 Wm'? e. 1013 W/m'

tO e pettto is Oropped in a lake and produces ripptes with a ftequency of 0.25 Hz. When should a second pebble
be dropped at the same place to produce destructive interference?
a) 0.50 s after the first
b) 0.75 s after the first
c) 1.0 s after the first
d) 1.5 s after the first
o) 2.0 s after the first

17 Pipe A is 0.50 m lcng and open at both ends. Pipe B is open at one end and closed at the other end. Detennine
the length ofB so that it has the same fundamental frequency as A.
a) 0.25 m b. 0.50 m c. 0.75 m d. 1.0 m e. 2.0 m

t8 A car starts from rest and accelerates uniforrnly al 3 m/s2. A second car starts from rest 6 seconds late¡ at the
same point and accelerates uniformly at 5 m/s2. How long does it øke the second car to catch the filst car?
a) 12.2 sec b. 18.9 sec c. 20.6 sec d- 24.0 sec e. 30.0 sec

I 9 A toolbox of mass M is resting on a flat board. One end of the board is slowly raised until the box just begins to
slide. The angle 0 that the board makes with the horizontal at that inst¿nt depends on the
a) Mass of the box, M.
b) . acceleration of gravity, g.
c) normal force, N.
d) coefficient of friction, p..
e) force ofgravity, F*

20 Action-¡eaction forces, as statied in Newton's 3d Law of Motior4
a) Sometimes act on the same object.
b) Always act on the same object.
c) May be at right angles.
d) Always act on different objects.
e) Always result in no motion.

2 I The Hubble Satellite moves in an almost circular orbit of radius R. Which expression gives the Hubble's orbital
velocity?

GMâ) v= R b. u:
". "='9r d. y=JcÀ lcR

"'u:tr u
22 Water runs out of a horizontal drainpipe at a rate of 120 kg per minute. It falls 3.2 m to the ground. Assuming

the water doesn't splash up, what average force does it exert on the ground?
a) None b.6N c. 12N d. 16N e.20N

23 A hoop of radius 0.5 m and a mass of 0.2 kg is released from rest and allowed to roll down an inclined plane
sitting at an angle of30" to the horizont¿l. How fast is it moving linearþ aftø rolling a distance of6 m down
the ramp?
a) 2 mls b. 4 m/s
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c. 5.5 m/s d. 7.8 n/s e. 10 m/s
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l.B 14. A
2.8 15. B

3.E 16. E

4.4 ti. A
5.8 18. c
6.8 19. D

7.8 20.D

8.D 21.8
9.C 22.D
10. A 23. C

11. D 24.D
t2.B 25.8
11 TìIJ.,t)
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