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Instructor B thtmg, H P Cheng o i
PHYSICS DEPARTMENT

Na.me (pnnt last ﬁrst) 5 : ' Slgnature

On my honor, I have nezther gwen nor. recewed unaut}wnzed azd on th:s e::ammatmn

YOUR 'I‘EST NUMBER IS THE 5—DIGIT NUMBER A’I‘ THE TOP OF EACH PAGE
' DIREC‘I‘IONS '

| (1) Code your test number on your ahswer sheet (use 76-80 for tho 5-d1g1t number) Code y your name on your

answer sheet. DARKEN CIRCLES COMPLETELY. Code your student number on your answer sheet

{2) Print your nameon this sheet and sign it ako. .

(3) Do all scratch work anywhere on this exam that you lice. At the end of the test, this exam pnntout is to be turned in.
No credit will be given without both answer sheet and printout with scratch work most questions demand.

- (4} Bilacken the circle of your mtended answer completely, using a #2 pem:ll or _b_lug or hlm:k, ink. Do not

_make any stray. ‘marks or the answer sheet may not read properly. '
(5} The answers are rounded oﬂ‘ Choose the closest to exact. 'I‘here Is no penalty for guessmg

>>>>>>> >WHEN YOU FINISI—‘.( <z< <<<<<
: Hand in t;he angwer sheet separately T

1 Whlchof the follow_iﬁg equations is correct? -

2 An alrplane is ﬂymg stralght cast wﬂ;h a velocnz( of 300 km/ h relatwe to the surroundmg air. But the air 1tself is mowng' e

- southwest (that is, 45° south of west) relative to the earth with a velocnty of 100 km/h due to a strong wind. What is
the speed of the plane relal;lve to the earth in km/ h‘? : _ _

(1)240 AR (2}380 | (3)200 '-: .(4)'3_00 "(5)'100 -

3 A ball is thrown at 2 m/a hosnzontally It lands 20 m away from
: sta.rtmg pomt What ish (m m)? L o

4. No matter how powerful a car’s motor, it can accelerate no faster than the fnctlon force between pa.vement and wheels

.allows. : For this'reason, a typical car’s maximum acceleratlon is aboul: 8 m/s _What is the shortest time a car would :

requxre to accelerate from resl: toa speed of 30 m/s"

(1)375s 3

(3)274s @soos (502675

o1



fisie '_ S IR T T YT

5 A car moving at 90 km/hr collides into a row of bushes It moves 10 m before it completely sf.ops Suppose its mass zs
equal to 2000 kg. What is the average. force whxch acted on the car? (m N)

) ~-62x 100N (2)4300N -(_ )37 x 10° N

6. For the situation shown,M; 500 g and M213600g How- lacge o -
- must the tension P in the upper cord be to move the mass upward e

. ata constant speed of 2.0 m/s‘?

'(1) 10.8_'N
(2) 100N -
(BYWON ..
© (449N
- (5) 13.0 N

7 leﬂl ml—IZkg,m2u20kg,anda.-5m/s, ﬁndtheCOdﬁment e

' offnctmn AR

(mm__” ®w_ @26

8. Refer to ﬁgure How large is P Jf the box moves up the incline at -

constant. speed‘? The box has 2 mass of 5.0 kg and B = 0 40

(1)4_1_.5'_1& o '(2) 7_;4N . @) 663?@

9. A ring remains at rest with three strings puilmg on it. One stnng pulls with a force of 25 N at an ang;le of 90°. The
other pulls thh a force of 70 N at an a.ngle of 270" What is the magnltude and dlrectmn of the force caused by the

o thidstring? | o
) 5Nat0° '(2)'54__5 N_'at B0 (8) 45N et 0°

10. A uniform ladder that weighs 200 N leans against a smooth wall
as shwon.. At a smooth surface such as the wall, the surface exerts
a force P on the ladder which is directed perpendicular to the wall.

. How large must the horizontal force H on the foot of the ladder be
if the ladder is nol; to shp" -

(1) 466N @2sN (3) 200N

(4 ~3.7x1W0°N -

(5) no force

() 0.2

5) 026

K

wos Nfatso_"' |

e 1_9§51§r

o -(5)'9'5 N__at 270°

@esN

(5) 93.5 N

e
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D Reaize C' Sttmttm

PHY 2000 Examl . September24,1997
Name (Plflnt} S Slgﬂature

a _. | o On my konor, I hmre nezther ywen nor mcewed nnauihonzed aid on t}m ea:mmatwn o

e ' DIRECTIONS -
o (1] Code your test number on your green answer sheet (use 76—80 for the_ '
~ 5-digit number). Code your name on your answer sheet. Darken circles
. completely (mors can occur zf too hght) Code your student number on
B wuranswersheet R T
" {2} Print your name on tlus sheet and 51gn 1t also e e -
(3) Do all scratch work anywhere on this exam that you I "‘At the end of the test |

S R TEST NUMBER IS THE 5-DIGIT NUMBER A‘I‘ THE 'I‘OP OF EACH P

A L ' this exam prmtout is to be turned in. No credit will be given 'wlthout both answer’ Co

{0 shieet and printout with scratch work most quest:ons demand. . : |
U (4) Work the questions in any order: Incorrect answers -are not taLen mto a;::count -
I . in any way: you may guess at answers you don’t Imow if you feel that a correct
answer is hsted Guessmg on all questions will most likely Tesult | in failure. =~ -
'(5) If none of the answers is correct, please leave the answer sheet blank. It is not
~our intention to omit the rlght ansvyer, but in case of a mlstaLe, please leme the
‘answer sheet blank. ' ' '

N -(6) Blacken the circle of jmur mtended answer completely, mmg a number 2 Lo

J o penci]_ Do not make any stray marks or the answer sheet may not read properly.
[T ..;'_-'( .r} As an aid to the examiner (and yourself), in caseof poorh marked answer sheets S
o pleasecircle ‘vour selected ansv,er on the examma.tmn sheet i 0
(@ Goodlual L
y I >>>>>>}>WHEN YOU FINISH <<<<<<<< e
o Hand in the green answer sheet separai.elv £

Formulas

g=98m/53 32&/5‘ : 1m11e-5280ft 161Lm
Nm?
Lg ;

L ' ' ma_ss of earth = 6.0 x 1% kg |  radius of earth = 6.4 x _1_03 km

' R G 66:){10"“




':I,.-:--(U 19 3 (2) 250 -

| 'The wa;ter ina mde river lsﬂowmg mth a 1r;elm:nt:rr of 7.0 Lnots,:’hr parallel to the'

river banks. (See Figure 1.} A boat starts to cross the river with a velocity of

-+ +18.0 knots/hr with his bow pomted directly to the other side of the river (perpen- S
" dicular to the nver] What is the magmtude of the net velocxh of the boaJl; (m L
e Lnatsjh:] mth respect to someone standmg on the rnerbanl{’ TR

(3) 180

i From ‘atop. the Centun: Tower (IOOIft“-tall), you .throm a."ball downward mth an .. R
" initial velocity (donmwa.td} of 20 ft/s. Hcm Iong does 1t take (m seconds} to readl :
'thebott.om? e RO e e e

: (1} .1.95 (2) 291 : (3} 65 . (4)32 0 _: (5) 18,.3 g

1 A 1s;er:it.t:u: 1- “hxc_h makes an angle of —|-2: dﬁgrees ‘ﬁlth the x-axis. a.nd has a.n :
-x—component V = 25 m. What is the magmmde (length} of ¥ inm? e o ?

) _2,_8___1____ (2} 223 S (3851 (41 113 . __(5}_25.0;_::‘,-

iy,



4 On the dlstzmt planet }Lorcon Spaceman prff thrw.s an nb Ject mto the air fmm. A
- the surfax:e mt.h an initial npward velocity of 20 mj s. It returns to the surfase 295
';' ‘later.” What is the value of the asceieratmn due to gra,ut? (m m/s‘-' ) on )&orcon

(1 €.y gXormn)

'_'_.7(1) 14 i __(_2')'9._8_'__ oy | _(3; '26.5__'-.'. S (_4);_1;,3_;-,;_: (5 5.8._; R

S E ?"-5.'"_ A block is sattmg at rest on‘an mclmed plane tha:t. makes an a.ngle 6’ mt.h respect -
AT “to the horizontal. If the static coefficient of friction (ys] i5 0.56, what is the value.
Lo of@ (in degrees) for. which the blodk will start to move" ('i u do not need t.o Lnovi. o

- the mass of the block to do the problem.) - B Ll
Cma2e2 @123 @69 (4:360 e ’9'0-0 o

] i . : ._BQTvv.o smaﬂ neutron staas each havmg a mass of 4 X 1031 Lg are separated bw a .
o * distance of 1000 km. What is the ma.gmtude of the gramtatmn force of ai,tra;ctwn
'_ (in N) between them? o : _ _ _

(1) 1 1 X m" (2; 1 1 X 10‘" (3)16.‘2“31041' "'(4_)'54.’3 s_é 10 *(5) _8.2'_-x'_' '10_5‘ -

_ :_10.1



12

A box welghmg 50 N is pushed up a ramp mahng an angle ef 25 degrees 'mth_

the horizontal by a 60 N force acting parallel to the ramp. {See Fxgure 2y The
- coefficient of Lmetnc friction. bet.ween the box and the ramp is 0.25. 'Wha.t is the

net a,cceleratmn on the box (m m f s

w3 54 @ 27 (3; 29 @l .-.:'_(5; _19___4_:__ o

8 For the mobde shown in Flgute 3, what must the mass. Mz be. (m L.g) 1f the mobde _

1s balanced" Assume the connectmg rods are masslea;

(11 067 (2) 033 (3) 2

ou W .

9 A ﬁ::ctxonless pullev (See Flgure 4) has tmo masses, m; = 2 5 Lg and mass my =" o

* 2.0 kg, hanging from 1t If the masses. ax:e released from rest mhat is the tensmn' _

im. N)mthecord? S sl
._ (13 218 (2) 11 ?j;?"‘('s) ':24.5 ‘jr-- | (4;45 ';{ffﬁﬁ-ﬂ' o
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1L .
.+ and walks 8.0 blocks then finally ‘turns to the northwest and walks 2.83 blocLs L
- _.What is the magmtude (m blocLs) of the student s dlsplax:ement vector? . '

S .____.(1) 10 ::: (2} 5 (3) 83 (4) 1‘4 1 (5} 128

A student in dfmntown Gamesvﬂle mal].s 10 0 blod\s south then turns to the east

Htm much hornzontal force (m N ) is needed to pull a 12 0 N pendulum ball aside I_ |
- until-the ball maLes an angle of 25 degrees mth r%pect to the vert;ca] as shoxm
B Flgure 5" St . | o .

Cwss @ (31469 mo (5)900

Vector A has magmtude 10 and maLe; an angle of 30" mt.h respect to the x-a;ns e
. Vector B has magnitude 8 and makes an angle of —60° with respect to the x-a,xxs R
S __-What angle does the vector C = A~ B make mth respect to the x-axis?

(1}69 - (2) 21 (3) 81 (41 —81 (5} —9
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L long in seconds does it take to reach that hetght‘? i | :
g n 1] 11 (2) 1 24 (3) o r9 (4; 0 62 g '_(5:'_):_0;_5_-_: AN

13, .'W'l.rién. the .:.q;a.x:'e.shﬂ.tﬂé lands at Keﬁhéd’f Space Cent.e.t..;,.;st gdes from 200 mph to
‘rest in 1 mile of runway. What is the MAGNITUDE of its deceleratmn in terms
of g, the a.ccelera,tmn of grawh ' _

W oess (2181 (3)621 @i mrwom

A ball is. thrm'im upvs.ard (on Earth) so it readaes a maxlmmn helght of 20 ft Hcm

| ;-:The mass of Planet. }k is tmce the mass of the Earth and 1ts radms is: 1/2 the':g el
o rading of eart.h Hov, mam pounds vull a Chlld ﬂho we:ghs 100 lbs on Earth welgh R
'._On Planet J&" S ' !

04
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18

Had @ 3._1__7 (3)23 _(4) 4_3.__" _.(5) _23

. The coeﬁlcmnt of Lmemc !:'ﬂct.wn betmeen a 2000 Lg car that is sluddmg on an icy
" road is 0.1. If the car is initially gomg 50 kmfhr, then hom long in seconds mll._ _
it taLe to come to a complete stop S ' : =

A block i is attached to a rope and hangs 1m1de an eleva.tor car as shm'm in ﬁgure e
6. The tension in the rope is'30 N and the car is a.cceleratmg DOWNWARD at
3.0 m/s”. What is the mass of the blocL in kg? _

19.

. For the lmer sx«stem shown in hgure 8_ \1hat st be the value of the melght W : S
‘(in N) for the system to be balanced" Assume that the r:od is umform and has a_._' o

'-_:mass ofO 5 Lg

(1) 349 2 (2;30 o :(3)44.? e (4) 14.9 :.'(5) 45

:A 50 Lg box sﬂ:tmg on the lewel floor is bemg pu!led xuth a force of 100 N by'_.' -
_ " a rope that is mdlf_led 40" above the honzontal _“’hat is the magmtude Of the.' o
o _.:_norma,l force in N" TR g .. i R S

: -::'_(_1) 4_2_6_ (2} 490 . (3)413 (4} 56{ (5} 554 _

| .In ﬁgure Ty hms ﬂar from ball A (m m) must one p}ace _-the pn;ot in order to ba]ance -
S this: deﬂce Assume that the connectmg rod has neghglble v.elght o

L :_.:;.._..(1) 167 (2]083 _ (3} 125 (4} 20 _ (5’15 ER
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. Figure 7

Figure 6

T=30N

Pigurg 8
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' (6) Good tuclt :.-

[ PHYSICSDEPARTMENT T LIPS
PHY 2004 © Fmal Exam LT December 15, 1997
DReztze,C‘Stanton T i TR e
Nem_e (print): _ - P i . ngnature:

On my honm‘ I haue nezther gzuen nor recewed unauthomzed azd on thzs e:z:mmnatwn

YOUR TEST NUMBER IS THE 5-DIGIT NUMBER AT THE TOP OF EACH PAGE

- AT - :  DIRECTIONS - R R :
( ) Code your test number on your green answer sheet (use 76-80 for the 5—-dzg:t number) Code your name on
your answer sheet. Darken circles oompletely (errors can occur if too hght) Cede your student number on your

answer sheet.
(2} Print your pame on this sheet and sign it also.

: _(3) ‘Do all scratch work anywhere on this exam that you like. At the end of the test, thls exam prlnteut‘, is to be t.umed in.

“No eredit: will be gwen without both answer sheet, and printout with scratch work most questlons demand o
(4) Work the questions in any order. Incorrect answers are not taken’into’ aocount in any way; you may. guess at a.uswers you
don’t know if you feel that a correct answer is llsted Guessmg on ail questmns will most likely result in failure.

IZ'{5) If none of the answers is correct, please’ leave the answer sheet _bIank It 5 not our mtentlon to omit the nght arxswer.

but in case of a mlsta.ke, please leave the answer sheet blank.

-~ (6) Blacken the circle of your intended answer completely, usmg a number 2 pencrl Do not make any stray-; E

marks ‘or.the answer :sheet may not read pmperly _
(7) As'an aid to the ‘examiner (and yeurself), in case of poorly marked answer sheets, p]ease c:rcle your selected answer on’
the examination sheet ’ R S : . :
_ >§-‘>”>£-$-4,~¥>WHEN Yo't;"FINI'SH <<<<<<<_<
Hand in the green answer sheet separately

R Formulas I
o 56T X 10 % — - T TR = 8314 J/(kmoI—K)

; dens:ty of water = 1000 kg/m3 =1 g/em® = 624 ih/ft3 :Heat of Vaporization of Water = 539 cal/g _ o
.17 Heat of Fusion of Water =80 cal/g-' "~ | Absolite Zero = -273°C g="9.80 m/32= 322/
4. k(Boltzmann’s constant) = 138 x 10~=J/K - | " :1MPa=10°Pa | Cuater =1lcalfg—C |
- Cteama = 046.6al/g~°Cl . Cico =05 calﬂg—“c s Tcal=41847 | 1GPa=10x10°Pa |.

 Na = 6.02 x.10% fkmol =6.02 x 102 /mol .: g kca.I 1000 cal = 1 nutntlomsts {food) Calorie
1atm = At,mosphenc Pressure = 14. 7 lb/m = 101 kPa = 1.01 xll]5 Pa '

1 A fr1ct10n1ess pulley (see Flgure 3} has two masses, m.l = 5 kg and mass my = 1 kg, hangmg from Jt If the masses ale .
i reieas‘ed from rest, what is the tensmn (m N} in the cord?. (Assume the puIley is massless ) : i '

) (1)163 (2)33 (3)103 7(4)4.7_ o (5)329

2. From atop the Century Tower (200 ft ta]l) you throw a ball downward wnth an mltlal velocrty (downward) of 10 ﬂ;/s
I-Iow long does it take (in seconds) to reach the bottom?

wsz2 . @sa @15 | R oL

d _If a pendulum has a speed of 24 cm/s as It passes through its. lowest pomt. what; augle (m degrees w1th respect to the -
S vertlcal) was the pendulum released from'? Assume ﬁrctxon is neghglble and the 1ength of: the pendulum st,rmg is’ 8() cm.

"'(1)49 (2)15 ' (3)32_- . (4)123 ) 582



. *A heavy sofid cylinder is released from rest at the top of an mc.lmed piane When it reaches the bottom of the 111clmed_
“plane, it is traveling at a {linear) speed of 2.1 m/s. How high (in m) is the inclined plane? Neglect the loss of energy due

to fnctlon {NOTE: for a sohd cylmder of mass m a.nd radms b, the moment of inertia I = (1/2)mb>. ) g

RO I (2)073 (3)052 o (4)156 o e SR

. A volume of gas is decreased from 1500 cm® to 200 cm under a constant pressure of 2 2 MPa How much work (m J) -
'was done on the gas" : - R : B : o

) 2860 :'- (2) 2860 o -..'('3) 2_852'109 -_(4)' ;2'.86 >§_109-- B -_(5) 2_.86....".'.-.?

10.
_the veloc:ty of sound to be 340 m/ sec.

"_(1)64Hz R (z) 21Hz (3) '1'41_;_67':115-' '

11,
an angle of 90° with rapect to the X-axis. Wha.t augie does the vector C A—B make w1th respect to the x-axis?

12.

| (1) 360 '_ (2) T (3) 36

s

; (1) 667

. (1) 628

. 50 g of water at 60°C rs completely converted to steam after addmg 4200{} cal What is the ﬁnal the ﬁ.nal temperature
R ¢ “'C) of the, steam'? The heat capaclty of steam is 0. 46 cal/(g °C ) o o :

(2) 567 :,' (3) 757

o .._How much heat (m J) wﬂl ra.dlate each seooud from B star w1th a. surface temperature of 15{D0°K a su.rface area of
S Bx 1022 m?, 4nd an emlsswlty of 0.97" T SRR : :

1)13x10% (2>76><10‘” o .;..(3) sax 0™ @rsxie '--{5)4-3% W

. A piece of alummum rod is 10 cm long and has a radl.us of 2 cm. If one end of the rod is held in bo:lmg water (100° )
and the other end of the rod.is. held.in ice water (0°C), how much heat. (m cal) wxll ﬂow through the rod in.10 87 The_ L

tberma[ conductlwty of alummum is 0.5 cal / (cm 8 °C)

¥ EA mass is attadled to a sprmg If the mass undergoes sunple harmomc'motmn wzth ES penod of 2 5 s and a TOTAL :

DISPLACEMENT of 15 cm, what is the maximum ! speed of the mass (1n m/ sec)"’

_(1)019 (2) 038 (3}114 : (4)062 (5) 2.29

Atubedmin length is open at one end and closed at the other end Wha;t is the frequeucy of the first overtone” Assume

- :-1_('4) mas C@seer
Vector A has magnitude 20 and makes an angle of 45° with respect to the x-axis. Vector B has magnitude 28 and makes
W11 (2)715 o (3)-715 (4)444 (5) —456

The mass of Planet Y is nine times the mass of the Earth and its radlus is two tlmes the radum of earth How many
pounds wﬂl a man who werghs 160 Ibs on Earth welgh on P]anet Y‘? L o E

om }’_(esobf{ o




13.

14.'

* A Carbon atom {m¢ = 12 atomic unlts) with initial velocity of 300.151'1/3 collides head on with a étatronary Oxygen

atom (mp = 16 atomic units). If the collision Is perfect]y elastic, then what 'is the veiomty of the Oxygen atom after the

collision in m /s?

-mm__i;mM~j'_@m-.  @m'  @@@

A 7 kg bowlmg ball is rolllng along the ﬂoor at 10 m/s The ba.H has a radms of 12 cm. Whai: is the rota.tlonal energy E .

(in J) of the ball‘? (NOTE for a solid sphere. of mass m and radius b, the moment of interia 7 = {#) m )

15.

mm R mmf-' @m_- (4) 875 @m

* A balloon vendor’s tank has a volume of 0.5 m® and contains 5 kg of He, {the molar Weight of Heg is 8 kg/kmo]e) The

temperature of the tank is 20°C What i is the GAUGE pressure (m atm} in the tank"

16
= .each 150 J of heat energy taken in, how much heat (m J) s exhausted‘?

17.

_'(1) IR (2)301 oo @m0 @wne _'_-(5_)_2&1 |

An xdeal Camot engme operates between two reservoxrs whlch are at the temperatures 30° C and 300°C respectwely For '

(1)79 . 27 PR (3)15 _' (4)135 __{5)75-

Refer to Table 1 for thls questlon If the RELATIVE humldxty is 95% in the morning when the temperatnre is 20°C, then
' what is the RELATIVE humidity in the afternoon when the temperature is 32" c? Assume that the absolute humldlt_‘{ of_ .

e the au' does not change from the mornmg to the afternoon

i8.

A 2 0 kg block sf.nkes the eud of a spring head and stlcks as shown in ﬁgure 1 The velocrty of the block before rt hltS -

. the spring is 2.3 m/s and the spring constant is 5 N/m How far in m, does the sprmg compress?

19.

(1) 1.45 _' R _(2) 212 - '_ n (3) 0.92 -: 0 @wsT  (5)3.64

e PERIOD {in 8} of the same pendulum on Pianei; Z‘? -

20.

0)34 f.-o-[ m)zs . (&107 ; :5 5';@)13_ . 7n} @)219-;

AQ 5 m stnng ﬂbrat,es with a &eqnency of 1000 Hz. If the strmg Thas five nodes and four antmodes as shown in figure
2, then what is the speed (in m/s) of the waves on the string?

(1250 (125 (msm {4) 100 {5) 300

119

The acceleratlon due to grav1ty on Planet Zis: 21 n’.r/s2 On Earth a pendlﬂum has a PERIOD of b s, What B the_
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".Ir_lstruc_tor: B. thtzng, H-P _Che_ug_ el |

o :

S ' PHYSICS DEPARTMENT B : __ |
PHY2004 e By Lo Apmi7 008
Name (prmt last ﬁrst) - S : Lo Slgnatu:e . : S : . .

On my honor, I hm)e nezther gwen uor recewed unauthomed m.d.’ on thts e:r:ammatwn

S YOUR TEST NUN[BER IS THE 5-DIGIT NIMBER AT THE TOP OF EACI-I PAGE
'(1) Code your test number on your answer sheet (use 76—80 for the 5-digit number) Code your name on your
answer sheet. DARKEN CIRCLES. COIVIPLETELY Code your student number on your answer sheet.

"(2) Print your name on this sheet and sign it alo. .
-7 (3) ‘Do all scrateh work anywhere on this exam tha.t you hloe At the: end of the test,; ‘this exam prmtout is to be turned in.

Ne credit will be given without both answer sheet and printout with scratch work most questions demand.
{4) Blacken the circle of your intended answer complete!y, usmg a #2 pencxl or blue or black mk Do not make
.. any stray marks or the answer sheet may not read properly o .
(5) The answers are rounded off. Choose the closest to exact
: There is no penalby for guessmg o S

>>>>>>>>WHEN YOU FINISH << <<<<<<
Haucl in the answer sheet separately

- Pwater = 1000 kg/m" " Astaet = 12X, 10_6 /°C

Coater = 4_184J/kg/°C : N' =16.022 x 102° partlcles/km()] i .
gk = 1.3806 x 10723 /K Hv(steam) 539 cal/g
2o =567% -10-_8'.W/m2_/K4 £k o o

o . 1A 3 0—cm radms water mam m the basement has 500 kPa ga.uge pressure when a 1 0-cm radms plpe in the second ﬁoor _' .

;5 meters above the main breaks How much Water lmks out per m.lnute"’ (m m3 per mmute)

"___’-Z:':-(l)osr B (2)125 ___3'.:2 (3) 256 _(4)_0._09'._ o (5) 23

R -It is estuuated that the temperature of the sun’s mtenos _as 10 x IOGK What is the average speed of a hydrogen atom "

' (m lkg/kmol) in a gas at tlns temperature (ln m /s)‘?

o (1)50x 10°. _.(2)60 S (3) (120 PN '1-{4)35{109 o : '-_(5)7060._0 :

' 3. How mauy grams of. hot steam at 130"0 are needed to heat 1000 g of water at 50°C to 90"0‘? (Cmr 1 cal/g/°C

G =048 cal/g/°C) : e T
| '_"_-'(1) T4 (2} 362 :(3)3_26.3 e (4) o._s_ . .-_'._(5) 138

4. thch of the fo}lowmg statements is mcorrect?

{ 1) Net heat can ﬁow even between two reservoirs at the same temperature,
(2) Heat ﬁows spontaneously from a hot object to a cold one.
. (3) Heat energy can be converted to mechanical energy.
- (4) Absolute zero temperature T=0°K cannot be reached. - .
¥ (5) If two objects are in equihbnum, they must share the same temperature

5. 'I‘he temperature of the sun s_surface is 5500 K How much heat does lt radrate ina day assummg the sun ls a biackbody

(in 3)? (Rslm =7x 108111)

(1)2.8x 10_31_J @ 3.6_x 102 (8) 560.2 (_4) 43x10% - '_(5') 3.9x% 105

129
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10.

6. On a day when atmesphenc pressure is exactly 100 kPa, what is the total pressure 5 m deep ina freshwater lake? )
(1) 149 kPa '_ o {2) 101kPa ()595 kPa o (4) 52kPa  (5) 106 kPa -

7. A steel measurmg tape is 10 000 m long at 20°C How mueh Eonger wﬂl it be at 30° C‘?

(ulzmm-f:?: @ozma ()m0mm”ﬁ: @anﬂmmfj{ffiﬂbiéeix'

-8, A 75-W light bulb is painted black so that it emits no hght Tts total power is then released as heat How long would the

bulb ta.ke to heat. 1500 g ot' wa.ter by 40°C if: the bulb i Bs completely submerged?

C()ss8min - (2)250min (3)15m1n (4) 4200mm RPN 0.511_1_in

9. Ka Camot engine has its cold reservon' at 1{}°C what must be the temperature of its hot reservoxr 1f its efﬁaency isto

be 80 percem;'? -

ouee <_2'_>'-1-f%2°”.-°-:':'_':‘=~ ....;,(_a__) szfc_ ;1@1:1690?04:__._z_-f  eme

"is k for this material, in J/(m)s)(20)?

mmm,,,wmw__fmmmw-7 mm:--¢me_

In order to determme the thermal conductmty of a metena], one measures the hea.t‘. fiow through it. It is found that
500 cal flows in' 1 min through a 3-cm® area that is 2 mm tluck The temperature dJEerence is mamtamed at 30° C What

it
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."[}No credlt w111 be glven W1thout both the answer sheet and prlntout )

'(4)”Work the’ questlons An any order : Incorrect answers are .not . taken

'{S)IAS an aid to the examiner (and’ yourseif) in the case of poorly

'h_Fold the computer print out: so your mame is’ on top, 1nclude any flgure
“'sheet ', 1n51de the prlnt out. Hand 1n the green answer sheet separately.._

PHYSICS DEPARTMENT -

PHYZOG4:' 9_7-":]_.' '.r:j o Exam #3 :t~.._'7.jfiﬁovember 20, 1996 .

‘Stanton - - o
'HIHH'
{PRINT} ————————————————————————————— (SIGNATURE) ———————————————————————

_-'_PLBASE SIGN THE SHEET AT THE TOP. THIS INDICATES THAT oN YOUR HONOR,
c YO HAVE NOT GIVEN OR RECEIVED UNAUTHORIZED AID ON. THIS EXAMINATION. 

DIRECTIONS

";'(1) Code YOuUr . test nnmber on your green answer sheet (use 76 80 for the--

_.B~digit number).. ! Code your name and. student number.on your answer .
sheet.: Darken 01rc1es completely (errors can -occur 1f too 11ght)

{2) "Print your name on this sheet and ‘sign it also.

(3) Do all scratch work below the questions, and. anywhere else ‘on- thls:v- :
: -_exam - At the end of the test,_thls exam prlntout 1s to be turned,ln._-

‘with the scratch work’ whlch most questlons demand of- anyone..

into account in any. wWay; "you may guess at answers you don t know lf
_you feel that a correct answer is. llsted :

'(5) Black . the circle. of your . 1ntended answer conpletely, u51ng a: number

'__2 penc1l on the answer sheet Do not make any. stray marks or the
. answer - sheet may. not ‘read properly.-

-marked answer sheets, ‘please c1rc1e your selected answer on the
Jlexamination ‘sheet. o . :

' (':) Good luckt Liy

:>>>>>>>> BEFORE YOU FINISH <<<<<<<< -

_:-If none of the answers to a questlon are correct please leave the answer )
'_sheet blank. it is not our’ 1ntent10n to omit the right: .answer,’ hut din
. case of a mlstake by the 1nstruetor, please leave the answey sheet hlank._

densuy'ofwater 1000 kg I m’= 1 g/cm3" 62 4 lb/ft3

l atm Atmosphenc Pressure 14 7 1blin = lOl kPa Heat of Vaponzahon of Water 539 cal/g

Heat of Fus:on of Water = 80 cal/g

mdmmmmsmmmm) 138x1043ﬂK
NA 602X1026fkmol 602x10231m01

£ 98111152—322&15

R 8314(JlkmoIK)

C_ =1 cal/(g—°C)

water

.}137 |



o o 46 cay(g-°(:)

steam
c =05 ca]/(g-"C) :
lcal 41847
.lGPa 10x109Pa.{. o
Ikcal IOOOcal Inumtlomst's Calone

1. A submanue is under waler at a depth of 1600 m (apprommately 1 mlle) What is the pressure on the huli of the
- submarine? Give the answer in units of atm, atmosphenc pressure (1 atm = 1 01 x 105 Pa) Assume that ocean
: waterhasthesamedcnmtyasregularwater e i T GO e e

158
35000
1 6x105
78

A w sv':'-‘ '

. 2. A certam ﬂuld compresses by 0 5 PERCENT under a pressurc of 7 MPa (1 MPa = 106 Pa) What is the BULK
MODULUS for this ﬂmd in GPa (1 GPa 109 Pa)‘? e | 5 _

14

-10014 RN
oo
14

'_35_

Gpae

- 3 An iron g1rder has a CToSS sect:onal area of 100 cm?, How large a mmprm1ve force (m newtons) is reqmred to o

shorten the g1rder by 0 03 PERCENT" Use the table 1 glven on the ﬁgure sheet

27x 105

3.0x107 ©

27x 104_
2.1x10°
3.0__x 10°

S AW i'ti"-?":':-*' '

4 An object welghs 12 5 Nin air. and has a volume of 350 cm How much w111 lt APPEAR to Wexgh (m N) when

oompletely submerged in water? o

'_.9 1 R
122 _::: _ _' :
' 12.9
56
9.9_

MsPNH

138



5. -The PRES SURE GAUGB ona 3600-0:11 tank of mtrogen reads 750 kPa How much volume (m cm3) wﬂl the

B mtrogen occupy at the pressure of the outsxde air, 100 kPa? Assume temperature 18 constant

2.55 x 104
225x10% -
2250 .

400
'_ 3.’53x1_0‘_‘-_

R O

6. Ten lqlograms of hehum gas (M 4 kg/kmol) are contamed ina 1 om3 tank at 30°c What is. the ABSOLUTE

pressure in the tank? Give your answer in Pa
1. 63x105 - -
1.0x105

62x10°

1.0x107

: -___1._0x1_o4__-'. :

: sh"'.4=- W

7 * On a wmter day in Anchorage, Alaska, the temperature is -20°C What is the avera oy 61001 in m/ ¢
R mtrogen molecule (28 kg/kmol)? o | | | ‘ | g tY( s) ofa

475
510 0
133
274

336

Bk St

8. How many atoms are there inl2kg: of hehum'? (MH = 4kg/kmol)

18x 102"'

18x10*
20x10%
2.0x10%

2.4% 107

!-"':'*".U".N':-'

9, The coefﬁclent of lmear expansmn for steel is 12 x 10"S I°C By whai PERCENTAGE wou]d a steel bndge
contract from the hotest day of ﬂle year (37°C) to the coldest day of the year (-20°C)‘?

0,068
68x10%
0020 -
0.044

037

E""FP""P ".-*

139



10,

11
. offif he climbed straight to the top? (Assume the body is 100% efﬁclent and neglect any Work not assocmted with

12. -

13.
o),

14.
" the piston raises by 50 cm. What is thc change in mtemal encrgy ofthe gas m Joules‘7 ": -

140 -

e

* How many grams of stcam at 180°C are nceded to rmse the temperature of 500 grams of water fmm 20°C to '
85°C? Cy, s = 046 call(g-2C). - - ; :

55
60
740
40
247

e

Mount Everest is about 8850 m tall. Ideaiiy, how many kcal (e nutntiomst's Calories) would a 75 kg man bum
the change in height. In reahty, one would need many more calories. )

1550
16x10°
6500
16x10° -
27x10%

Y I

* 300 g of water at a temperature of 95°C is mlxed with 500 g of water at 20°C What 1s the ﬁnal tempcrature of
the watcr after mixing? : _ S

48
67

92

58

53

How much heat (in cal) is needed to change 40 g of ice at -20°C intb_w_atefjat '3(.)°C? Note that C, = 0.5 cal/(g- '

4800
1600
5200 -
3200
4400

T PP

Anideal gas. is confined fo acy}mder by a 10 kg piston as shown in figure 1. When 56 I ofheat is added to the gas,

7
49
56 -
51
-0

TR S




15. A SO-g bioek of substance w1th a spectﬁc heat capaclty of 2 3 call g~°C is heated up 40°C Assummg the volume
change to. be neghglble how much d1d the mternal energy U merease‘? lee your answer in }OULES e

1.92x 104

4600

46

1009
1.9....2. g

AR N

16, *What must be the temperature of the Hot Reservmr (IN CELSIUS) for 2 an IDEAL CARNOT ¢ engin that exbausts
toa Cold Reservoir at a temperature 20°C (i.e. room temperature) if the engme is 50% efficient?
313
586
40 -
2313

fMFPPr

ST A eertam heat engine has an efﬁcwncy of 30% For each ]OOO J of heat energy that 1t takes 1n, how much heat (m
R I)doesxtexhaust‘? o Sy R

700

300
3000
‘1000

Lwewpe

o180 A 10 ﬂz sheet of matenal allows 250 B'IU to flow through 1t in 30 min when the temperature difference across the |
L sheet is SO"F What is the R-value for the sheet‘? '

_1 '
60
4
S5
20

'w#wwe

19. An aluminum fiying pan is 12.5 om in radius and is 1 mm thick. It is placed on a hot burner that has a temperataro
of 130°C. Meat on the inside of the skillet is at temperature of 70°C. How much heat, in cal, is conducted through
the bottom of the frymg pau inl mmute" The thermal eonduetmty of a]ummum is k 0.5 cal/{(cm-s-°C)

'88::105 :
.'.28x106_
1 8x10°
88x10°
28x10°

R ey
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20, Refer o tablo 2, Wha thckness i nches) ofcork would gve tho sta inultion a5 Ginchesof brick?

0.36
100
0.97
0.30
042

RV NN

i,
. -y

42
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: '];hh!el'-:.--'

Apprunmaﬁc Elastic Properties {all values a,te in_GPa}

Material

Young's Shear Brlk
WModuins Modinins Biodains

Rlastic . Thnsile
Lokt Strength

o0 R - 00

017 kel

Tatie 2

W o csl

 Watertal ECC] e

" (Bte)Gn)

T CET

Brack = = - e arxt

" Cok . om42 100 x 105

5D
‘030 |
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Instructor: B. Whiting, H.-P. Cheng

- Name (pnut last ﬁrst) ' e L . Slgnature

PHYSICS DEPARTMENT -

"PHY 2004 - PR : FmaIExam R R R . April 26, 2003

On my honar, I haﬂe netther gwen ner recewed tmtmtharzzed md on th.zs e:::ammatwﬁ -

SR Y()UR TEST NUMBER IS THE 5-DIGIT NUMBER A’I‘ THE TOP OF EACH PAGE :
{1) Code your test number on your answer sheet (use 76—80 for the B-digit. number). Code your name on your
- answer sheet. DARKEN CIRCLES COMPLE’I‘ELY Code your student mimber on your answer sheet
(2) Print your name on this sheet and sign it ako. =
{3) Do all scratch work anywhere on this exam that you hke At the end of the t&et I;hJ.s exam prmcout is to be I;urned in.
No credit will be given without both angwer sheet and printout with scratch work most questions demand.
(4) Blacken the circle of your intended answer completely, using a #2 pencil or blue or black ink. Do not make

. amy. stray marks or the answer sheet may. not read. properly If yuu believe there is no correct answer llsted Ieave the
‘answer spaces blank. o ) oo . D
(5)- The answers are rounded off. Choose the closest to exact
’ There is no penalt:y for guessmg. :

>>>>>>>>WHEN YOU FINISH <<<<<<<< SR - -
' Handmthe answer sheet separately AR

: ) pwater = 1000 kg/m 1N, _6 022 x 1026 partlcles/kmol Ve
“Jo=567x:10"2 W/m? /K4 ¢ “Hy (steam) = 539 cal/g’:

‘1A ball is thrown at 2 m /s honzonta!ly Ib lands 20 m away from
: startmg pomt What ISh {m m)? L .

2 Givenm = 12 kg, mg = 20 kg, and a=5 m/s, find the coeﬁicmnt
of friction. o :

()oat (2)052 '('.‘..’.').'2..6"'.'- ."(:4) 042 L eyez

3. A pendulem is 8) cm long It is pulled aside to an angle of 60° . . -
- with the vertical What is the speed of the pendulum ball as the . ’
ball goes through zts lowest posxuon? (m m/s)

455



156

4. A ball of mass m strikes a scale with a speed Ug. It. tebounds at

10. Assume ZETO fnctien Wha.t is the acceleration of the system'? s "
' (mlsz) ' )

.the speed of -Lu(, What is the 1mpact force on the ball‘? Assume
the contact tune is .

) ...How many grams of hot stea.m at 130°C are needed to heat 1000 £ of wa.ter at 50°C to 9{)"0? (C,,.,,;er = 1 cal/g/"C
_'Csum-_o'*ﬁcal/g/"c) o : TR SEERERR T R

.. The temperature of the SHN'Y surface is 5500 K How much heat does 1t radlaf.e in aday assum.mg the sun isa hlackbody

_(m J)? (Rsun = 7 X 108111)

(1) 2.8x 10" J (2) 3. ﬁx 1020 o _. (3)5602 e _(4)_ _4.'_3 ;;"1_052' - '{5) 3.9 x _10‘_i

.A05 kg mass wbrates with amphtude 5cm at the end of a spnng whose spnng constant is 25 N /m Fmd the speed of

the mass when its dJsplacmnent i54 am (in m/s)

. A 50 cm length of stra.lght pxpe is attached to a car’s mufﬁer Thzs tail p1pe acts as a tube open on one end but closed. I
- on the other. Assume the speed of suund is 360 m/s in the plpe Find the frequency of its ﬁrst overtone (Hz) (hlnt the .
B second lowest frequenCy) - _ .

wso ‘@m0 (8 4060 o '_(4)15 . ®n

- . Whlch of the followmg statements is mcorrect‘?

B (1) “The ﬁmdamental ﬁ'equency ofa string or pipe depends on external force

"(2) Waves can pass through each other when they meet.

. {3) The lngher the frequency, the shorter the period. -

{4) The speed of a wave is given by a product of the frequency and wavelength :
(5) A p1pe mth one end open has a lower fundamental frequency than a closed plpe of the same length

(1)0.42tothe left  (2) 033 tothe right  (3) Ostatic . (4) 32t theleft = (5) L6 to the right.

T —
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Assume two identical masses of mass m undergo elastlc eolls:on in a stra1ght; line. f1y =5 m/s and v =0 mttlally, find
2 after the collision.. . . o : .

Wsms @ 5m/s e (4)+'2.5m/s_ o (5)-25m/s

What is the tension T in order t0 keep the system in ggmlibrinm? o

A sohd .piece of alummum welglls 57.6% ln air and 26 5 g when submerged in a liqmd What is the mass denszty of the .
L hqu!d? (kg/m palun:unum - 2700kg/m3) i . ; ; . h

'_'(1)1_460 . (2)2040 - _ (3)980 o '(4).203 (5) 15000

14,

‘165.

16,

17.

Estimate the work done w]_1eh one cjrcle is completed (in J). s H,

wow '*__ib_n S | '_-(-‘_i) 0 @i -_'.-(_5)0 |

Add t,ogether the followmg two vectors. The first has one component of magnitude 70 in the negatwe L dn'ection and

‘another component of magnitude 90 in the positive y dlrectlon The second vector has a magmtude of 120in a dlrectlon

230° counte:cbckwwe &om the posltwe x axis.

.-_(1)147at181° L _(2)1829t§_8° (3)254&30" (4)233at1_34‘_’- : .(5)_2_8_0?1;23(_)" '

A strmg holds 2 3.0 kg ob;ect ina horzzontal cu'cle of 60-em radxus whﬂe the ob Jed: moves at a rate of 1.20 rev/ 5. What

is the tension in the stnng? o

(1) 102 N (2) 316 N (3)5.6N ' (4) 101N (5536 N

The acceleration due to gravity on the moon 1s sbout 1.61 m/52 What will be the penod of a 2m-cm-long pendulum on
the moon (in seconds)? _ : _ : : _

o @u ws we e

:.:_.157 :



"18. Find the tension in each cord shown if the object weighs 50 N.

T - S : B - - rm

'19. A certain mass undergoai simple harmonic motion at the end of a spring. The penod of the motion ig 2.10 s. The mass

oscillates back and forth through a total distance of 20 cm. Find the maaumu.m speed of the mass.

(1)03mfs | " (2) 20 m/s o {3)21m/s {4) 0.03 m/;: {8) 70 m/fs

20. A hee.vy welg;ht hangs at the end of a 140-m cab!e A worker at the top of the cable notices that when he strikes the top

of the cable sideways, the pulse hits the weight after 2 tune ot’ 4. 0 s. With about what frequency must he \nbrate the top '

. end if the rope is to resonate in lts fundamental‘?

' __'..:'_(1)0125 Haz ﬁ_j". : (2) 175Hz (3)44Hz ‘(4)_55:'?__1{';:'_':.;_:“&._':; o (5) .2.0:_11_3']-
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instrucor: B. Whiting, H.-P. Cheng

. -:Name {pnnt; last ﬁrst) - EER o Slgnature

' _ (5) The answers are munded oﬂ" Choose the closest to exacl; There 15 no penalty for guessmg

i T T i e

P HYSICS DEPARTMENT .

PHY 2004 IR TR R Eiﬁm?f o Marhs, w0

On my honor, I hm}e nezﬂzer gwen rwr recezvad unauthomzed azd on tfus ezmmnatwn

YOUR ‘I'EST NUMBER IS THE 5-DIGIT NU‘MBER AT THE TOP OF EACH PAGE.
" DIRECTIONS '

(1} Code your test number on your - answer sheet {use 76--80 for the 5-digit munber) Code your name on your -

.answer sheet. DARKEN CIRCLES COMPLETELY Code : your sl:udent mzmber on your answer sheet

B '{2) Print your name on this sheet and sign it alko.

'_(3) Do all scratch work anyw}.lere on this exam that you Tike. At the end of the test, thls exam prmtout is to be tumed in.
“No credit will be given without both answer sheet and prmtout with scratch work most questions demand.

-'-(4) Blacken the circle of your intended answer completely, usmg a #2 pencll or hlne.or _blank mk Do not makle

-any stray marks or the answer sheet may ot read properly. :

- >>>>>>>>WHEN YOU FINISH <<<<<<<<
- Hand in the answer sheet separately )

1. A dog is pullmg a sled of 60 kg on the SHOw. It riuns at a constanl; speed for 1 km. Assume the fnctwn coefﬁcxent between
“the sled and snow is 0. 0015. What is the work dane by the dog pulhng the sled {in Joule)'? _ Do

(1)882 (2) ~305. (3)0 e (4) 1208 (5) —921

2. A water shde in- Orlando is 46 m tall and is the hlghest shde in the world W'hat mll be the veloclty (neglect the fnctlon i

loss) when a person reaches the bottom (from the i;op)‘? (m m/s}

(1) 30 AR (z) 621

. 3. In order to slidé a crate slowly down a 40° incline, a horizontal
force of 500 N must push against it to retard its motion. How
much work s done by the force as the crate slides 2 m along the
mc]me'? (m Joule) . S

4. A pendnlum is 80 cm long. It is pulled aside to an a.ngle of 60° with the vemcal What is the speed of the pendulum
ball as the ball goes through its lowest pos:tmn’? {in m/s)

(1)28 (2)56 : (3) 78 (4)0 (5)132

e



5. An mc]me isa s1mpie machine to hft a heavy ob;ect What is the
©IMA of the mchne of angie o

(_);;; i s :(_?}.sin'*? ."_3 ;';__.-3(35--1 _'.(4j'; jg R

. 6 For a certam pul!ey system, a ioad of 60(} N can be hfted 3 om by an mput force of 100 N pulhng through a d15tance of
24 cm. Wha.t is the efﬁclency of the system‘? S _ :

wem . @im | (3)1 (4) s (5) sz

i

7. A ball of mass. m falls on'a scale thh a speed vo. It rebounds at
. the speed of ‘]“Do What is the mlpact force on the ball" Assume R
. } thecontact.tzmelst T C :

J—

ke ‘2) = e e @e |

8. A bu.llet. of ma.ss m == 100 g wﬂ;h 1mt1al veloclty vp = 200 m/s

" collides with a pendulum ball of mass M = 3 kg. It sticks to the -
ball after the collision. What is the angle of the pendulum with -
the vert:cal at the h.lghest posmon‘? (m degrees) e

(1) 380 @0 '_""(3_)5.0_ @ 45.2_ s _-_"(5') 0 _:_ Sy

9. A roller ooaster has a ioop-the-loop cm:ular posatmn in 1ts track Assummg the curved pal;h has a radlus of 8 0 m, how L -
. fast Totst ‘the cart be moving at thetop of its track thhe passengers in the cart are to be just on the verge of fa]lmg out? i
(mmfs) _ _ R _ R

ROLE N e e '_ -...f_4._>.12.°-°-. o s

10. How: strong must a string be ifa 2 kg mass is to be swung from itin a homonta.l c:rc]e oflm radms at 1 rev/s‘? (m N)
- {Calculate the force on the strmg) e _ e : :

'_(1)__79.0 R {2) 103 o (3)(_3_ (4) 120._1___.'_ (5)_5_0(13_ -
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ﬂii) Code your test number on your green answer sheet (use 75 80 for the

i{;};alack the c1rcle of your . intended answer campletely, uslng a. numheri

.t7j Good luck!it:

PHYSICS DEPARTMENT

"PHY2004 - ' : Exa.m #1 e . . SBept. 23, 1996
_Stanton - R o o R :
NAME

C{PRINT) = mm s m e e {SIGNATURE) ———————————————————————

You must 51gn the green answer sheet and thls test 1nd1cat1ng your o
compllance with the honor code. X :
: L : DIRECTIONS

5 ~digit number) . * " Code your ‘name and student number on- your, answer:fﬁ

'”“fsheet. “Darken ‘circles’ ‘completely: {errors can’ gccur. 1f too 11ght)._,'{::"°

{2) Print your name on this sheet and s=ign it also.
(3) Do all scratch work on thls exam to the right of the questlons, and
. anywhere else on this exam. At the end of the test, this exam o
‘printout is to bhe turned 1n. ‘No credit w111 be given W1thout ‘both
the answer. sheet’ and priatout, w1th the scratch work whlch most
gquestlons demand of anyone‘g_

f14) Work the questlons in’ any order. Incorrect answers are, not taken :

-flnto account in. any way; - “you may guess at answers you don t: know 1f
L iyou feel that.a correct answer is. llsted.l Gue551ng on . all
;questlons will most llkely result in. failure.

Sl peneil’ on the” answer sheet S Dot not make any stray marks or. the"*.
.+ 'znswer gheet may’ not read properly R e
{6) ‘As an aid to the ‘examiner (and yourself} in the case’of poorly -
U marked answer. sheets, please c1rcle your selected answer on the :
“examination sheet. ; o

7 >>>>>>>> BEFORE. YOU FINISH -<<<<<<<<

. -Fold the computer print out 50 your name is Jon top, lnclude any flgure
-;sheet 1n51de the prlnt out f Hand in the green answer sheet separately

k. It s nott ‘our intention to’ emlt the" rlght enswer; hut in
case of a mlstake please leave the answer sheet ‘blank.: =

.Use the followxng.

g.= 9,8 mls2 = 2 2 f 152
mass of - earth = 6.0 x '102¢ kg
. radius of earth =6, 4 x.lQ?fkm. .
1m11e=5280ft_. RO
= 6.67 x 10 -11 N—mzlkgz '

g "Vector Als 5 umts long and dsrected along the posmve y-axis. Vector B is 7 units long and dlrected along the

“negative x-axis. Vectqr Cis 10 units long and directed along the negatwe y—axls What is the MAGNITUDE of the

) vecior A+B-2C‘?

1. ._26.0 'units
2. 80units
- °3..16.6units
- 4, 8.6 units G
5.°2.0umits - -

2. Vestor A is 20m long in the +x direction. Veotor B is 10 m long in the +y dirostion. What anigle does the vootor A~

o



S R W N e

'M?PNP

L SS

-PPPPF

R Nl i

2B make with respect to the +x direction (measured counterclockwise, as is the usual convention)?

315°
45° -
333°
'2'25“_ g

. Vector A has magmtude 15 km and is m a dtrectton 150° eounterclockw:se from the +x ams What is the value for '

the x-component of Ain km‘?

-13

i3

15
1S

. f* A caris movmg due northiat'a speed of lOm!sec It enters a cm've and ends up headmg due west at a speed of
_10m/see Thechangemvelocttyveetor vf v 1smthe RSN AR dtrectlon Ny SR

'_1.-s_w.'

3. NE
4. SE

. 'Davxd Letterman stands on the toof of the CBS studto in New York. He throws a watermelon w1th an mttal S
" velocity in the +y-direction (upwards) of 15 feet/sec, Tt a takes 7.5 seconds for the watennelon to smash on the s
pavement below How fall, in feet, is the CBS studto" (neglect any. air fnetmn} S

793
1020
906
2388
i -163- L

A car is travellmg down the road ata speed of 75. km/br A deer darts in front of the car 200 m ahead Assummg
. the driver applies the brakes mstantaneously, what is the mmunum Tate ef deceleratmn in mlsec:2 50 that the dnver
'stopsbeforehlttmgﬂtedeer‘? - o ; " SR

1.1 -
141
11
og"

7. * A canonball is fired at a 37 degros angle, If the range of the canonball s 1200m, then what s the intial velocity



T T

in m/sec that the cannonball must have? (Neglect any air friction).
111

77
12X10*
89

67

=“yr+-9=s°f~

8. A pohce car travelhng along the hlghway at 60 nniesfhr not:ces someone speedmg The polxcc car umformly
" changes its velocity from 60 m:!es/hr to 90 rmles/hr in S seconds. What is the accelerauou of the pohce car, in
ﬁ/sec2 dunng th:s tlme‘? : :

Aty -

88 -
60
18.0

'abnen'Pfh=r*

by, ."Ihe mass of Planet X (newiy dlscovered) is 6 timés the mass of Earth and its radlus is 3 tunes the radaus of Earth_. '
L ‘What is the accelerahon due to grav:ty, gx, at the surface of Planet Xin m/sec o : :
_-1.'65
2147
B 4 "
5

by
§
it
i
i

' ""1_0. Flgure 1 shows a mass of 20 kg hangmg from a rope ms:de an e]evator car. If the tenswn m the rope is l '74
_ Newtons, then what is the magmmde (1n m/ ) and dlrectlon of the acceletatxon of the elevator car" '

_llmmm
1.1up

6.

21 up :
Zl'down'- .

ﬂwkwprl

. R ) & A 2000 kg truck is movmg at 20 mls It umfonnly slows to a stop in a dlstance of 100 m What was thc forcc in .'
Moo ' Newton, of decelerauon during thxs I:Ime'7

g
)
b ..

4000
800

8000
200

;wPPNr

E 12.'" The two hlocks shownm ﬁgutel eachhave a mass ofl 6 kg The tensmnmﬁle cord atthe leﬁ is S {)N What is '_ o
s the tensmn in the cord connectmg them in N'? Neglect fnctlon w:th the tabie ' o

B



13.

s *

NI

25
50
0 -
157
80

- An ice skater w1th mass 55 kg, has an mtlal veloc:ty of 5 mlsec If it takes 10 seconds for the skater to come to rest -
~-and the only force actmg on the skater is ﬁ'lctlon then what 1s the ooefﬁcient of ﬁ'lcﬁOll behwecn the ice skates and

: :_1ce?._:__: o

e A

wéwwef

0M
0.1 -
-0.02
05
0.01

A box of 1 mass 10 kg shdes down an mclmed plane thh anglc 37° (m ﬁgure 3) If the acceleranon is 3 2 m/s

P 'down the plane then what is the fnctxonal force in Newtons‘? ST

WFPNﬁ?

‘a8
32
46 .
66 - .

*A30 kg Sk’d 18 bemg pushed on ice as shown in ﬁgﬁfe 4 Ifﬂle handle makes an angle of 40° with the ice, and.

LR 'the coefficient of friction is 0.1, then how much force (m Newtons) must bc dlrected along the handle so the sled

- ___movcs at a constant speed of 5 m/s'7

16
Lhi ooefﬁclent of fnctlon between the box and mchne is 0 69

HPPP?

' 42‘:.;:. e LT
-35

52

38

46

-9&9&9:

How large a force (m newtons) dom it take to push a 25 kg box upa 25° mclme at a constant ve10c1ty 1f the _' i

237
284
104
133
30

*AISOIb31gn1ssuspendedﬁomtwocablesasshownmﬁgures Whahsthetens;onmlbs mr@pc 1‘? S

1108
_15

w0

RS —
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18 Two c]uldren are s:ttmg at the ends of a 6 m seesaw. The chlldren welgh 250 N and 300 N respectlvcly How far
~inm, from the 250 N child, should ﬂm plvot be placed lf the seesaw is to be balanced? Assumc that the seesaw has
:no welght for thls problem. [ i : : . L

' R 1 3.3

’ 3 3. 3.0

. 4.35
5. 42

IR 19. How much hotizontal force (m Newtons) is needed o pu]] an 8 ON pendulum ball as;de untll the pendlﬁum oord
."-makesanangleof40°w1threspecttothevertlcalasshownmﬁgureﬁ" L : .

67;“
95 ..
e
6.1 -
;zyr

'MP9P~

i 20 'In ﬁgure 7,a massless rod 1s suspended ﬁ'om one end at aplvot pomt. IfF = 300 N then what tnust be the value
B :of F2 {m Newtons) so that the rod 1s m equahbnum" : : : '

s
d
B

,1200 :
-ﬁm.ﬁﬁ
693
346
946 -

.M%HPE'
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_(a)cood Tuck!tin

b'case of a mlstake please leave the answer sheet blank

 PHYSICS DEPARTMENT

© PHY2004, Stanton 0 Fxam #2 ' October 24, 1996

T
NAME -

'PLEASE SIGN THE SHEET}AT THE TOP THIS INDICATES THAT YOU HAVE. NOT. .

:. PISCUSSED THIS TEST WITH ANYONE, AND THAT ¥OU NEITHER HAVE GIVEN OR
: RECEIVED HELP FROM ANYONE OTHER THAN THE INSTRUCTOR/PROCTOR

DIRECTIONS '
{1) Code your test number on your green answer sheet {use 76 80 for the
.. 5-digit number}. - Code your name and student number. on your answer
. sheet. Darken circles completely (errors can occur, 1f too llght)

"o (2} . Print your name on this sheet and sign it also.

{3} For most questlons, one of the” -answers ‘listed will be consmdered

2 le] answer

(4) ‘Do all- scratch work on’ this exam’ to the rlght of he questlons, and,'”""

Tanywhere else on thig .exam. . At .the end of the. test “this exam -

.inprlntout is to be turned in. . No ‘credit: W1ll be glven without- both O

‘the answer sheet ‘and prlntout, w1th the scratch work whlch most
'gquestions. demand of ‘anvone. .
{5) Work the questions in any - order. Incorrect answers are not taken

into account in any way; you may ‘guess at answers you don’ t know if o~

you feel that a correct answer is llsted- Gues51ng on all
questions will most likely result in-failure.

! - {6) 'Black the c1rc1e ‘of ‘vour inténded answer completely, us1ng a numberj:

.2 pencilion ‘the answer sheet;

S s Doy not make-any stray marks or the
. answer: sheet

~read properly.

CUqTYiRsS an ‘aid to'the’ examiner' {and yourself) ‘3n"the ‘case oflpoorly

R marked answer. sheets, please c1rcle your selected answer . on the
'-'examlnatlon sheet B : . . . : o

>>>>>>>> BEFORE YOU - FINISH <<<<<<<<

. Fold the computer print out so your name is ‘on’top, 1nclude any flgure

sheet 1n51de the prlnt out. Hand in the green answer sheet separately.

;If none of the answers are correct, please leave the .answer sheet
;blank, "It is not our intention to’ omit the right: answer, but in ..

9 8 m/s**z
' e 1 hp =:746 watts'_'f : R
_* * Problems marked ‘with a o *) are more (most) dlfflcult.'? *

gﬁ=n32:2ft/s**2:

1. An 80 kg skxer skies down a slope of 30 degrees (see ﬁgure 1). How much work is done (in
Ioulee) BY GRAVITY when the skxer is at a he1ght 100 m below the onglmal helght'?

5 734x104
2. 784x10%
3.3.92x10
o '._1-3 92x104

‘correct.’. Sométimes none.of the listed: answers 1s_close enough to ..
bé: consrdered'c rrect : In'that ‘case the correct'answer will be -0 o-

LT
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A ﬁreman ]umps down a 20 foot ﬁre pole Neglectmg all fnctlon (both thh the pole and w1th the
.a1r) what is the speed in mlles Per hour, of the ﬁreman as he reaches the bottom of the shde'? BRI

359

19.8 -
135 ©0 e
--:.17-3..' ST

_ B ."-.'In figure 2 is shown a ere along w}nch a 50—g bead shdes If fncuon ferees can. be 1gnored and -
R _;the bead starts from rest at A how fast wﬂl lt be gomg at pomt B m m/s‘?_ i e

7o
':_49'._'”_ EREE Lk R T

4. A crane 1s operated by a 100 hp motor If it hﬁs 1ts load at the rate of 0 1 m/s then What is the '; - R E
SN maxxmum mass (m kg) that the crane can hft? Assume the crane 1s 100% efﬁment S

76x104 __

75x10°%

ox10s
746

R ol "rﬂ ':.

. A snnple machme reqmres an mput force of 80 N actmg over a dlstance of 40 m to raise a 3500 N
-welght by 30 cm. What is the % efﬁmency of this machme" e PR . o

1 33

2. 4
3,100,
4 55_:_:; D

Tsla5

... _'A pulley system con51sts of two sets of two pulleys as shown in ﬁgure 3 If the system has an o
. efﬁmency of 85%, 'I‘hen how much welght W in lbs can be hfted w:th a 150 lb mput force‘? L

1 510




2. 600 -
0300638
A28

33835

7 What is the IMA of the lever system shown in ﬁgure 4‘? |

0.5 '

2
3oL
A5

iwﬁwwé

8 A certam hydrauhc press has an output plston of 10 0 cm in d1ameter The mput plStOIl has a i S
LR ;_dlameter of 0.5 cm. How large a force (in N) must be supplzed to the mput ptston to provzde an
T '_: output foree 0f30 000 N? Assume the press is 1dea1 ' RS S

75
1500

150
7500
600

MFPN?

P T R

R\ ) -How iarge anlmpulse (m N—s) does a20 gbullet mowng at 400 m/s exett onatree as 1t stnkes and RERS
-_eomestorestmthetree‘? b : N o S U
1.8
-2, 8000
CU3.200

1 0. * A 2. 5 kg ball is movmg at 5 0 m!s in the +y dn'ectzon It stnk&s a stattonary 6 1) kg balI and
- bounces off so that it is going 0. 75 m/s in the +x dlrectton What i the x—component of the 6.0 kg
ba.ll after the coll1s1on (in m/s)‘? ' :

mm

0.31

21
% EERESE o
3200

ﬂ%é@&e

- 11 AIl 80 kg man onlce skates is movmg at 65 m/s when he runs squarely mto the back of a 60 kg ._ ..

10
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12,
- . which has mass 2 kg and is initially at rest. If they coilide head on (i.e. in one dimension) and the

.w:'h.w'!orﬂ_

o women on ice skates standing at rest. He holds onto her and they move off togcther What is their
- speed (m m/s) after the colhsmn‘? E R _ _ _

s7
28
49

8.7

3.3

+ # particle A has mass 1 kg and is initially moving with a velocity of 2 m/s toward particle B

o colhsmn is perfectly elastic, then what is the velomty (m m/s) of partlcle B aﬁcr the colhs:on‘? L

13,

14,

15.
: '_1fther0pecansupportatens1onof350Nbeforebrealqng‘?

TN sﬁﬁ.ﬁb '-‘

,13
10 =
07
2.7

0.7 -~

Wh tis the angular speed in RADIAN st of the Earth gomg around the Sun‘7

.'_;20x10'7-_”_'_- SR
73x10°%
48x10°

SN os:'-w.»'- '

After the power is turned offto a moto.r.wh-ose shaft speed is 5000 révs/rﬁm the inotor takeé 10 0s _

to stop. Through how many | REVOLUTIONS d1d the shaft tum whﬂe the motor came to a rest'? S
' iAssume umform accelemtlon A . . R

417
: 833 -
208
25,000
500 '

w Pwpﬁi

What is the maximum anguiar velocity (m RAD/s) that a 2 kg mass ona } 5 m rope can be swung

R 108

254




4162
_.5_ _11_7__1-' R

16 If a bicycle is travellmg at 40 km/h how fast are 1ts 70 cm dlameter wheels turmng 111 | .5 '

(REVSMIN? =

_303 i :
152

48 .-

o2

f@swwﬁ

P 17 A penduhim (shown in ﬁgure 5) has a WEIGHT of 98 N and length of 10 m. What is the moment '

of meﬁla of the pendulum about its ﬁxed pomt 1n (kg-m )" (Assume t.he rope has no mass. )

1000
9800
980 i
Too7
j49oq-

3%%?9&

18 What is the moment of merha for rotatmn m—plane about the eenter sphere for the masses shown in E

the whlte spheres have mass m

24
A2
10
116'5

Aﬂ:e4»5¢f~T

19 What 1s the rotatmnal kmet!c energy (m Joules) for a whee that is rotatlng at 5 0 REVS/s 1f I for
the Wheel is 2 7 kg-mz? ' e L

1332
34

2665

68 i
46

SRV RN 95?Jref

20 A ﬁgure skater is splnmng at the rate of 3 REVS/sec He pulls in h1s arms so that hls new radlus of
L gyratlon is1/2 h1s ongmal radlus of gyration. What is h1s new angular velecﬂy in REVS/sec‘? .

L19s



i. 12

2.6
3.05

4075 -

g3
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