Name

6) A train whistle is measured to have a loudness of 100 db at a distance of 10m from the
train. Assuming that the sound energy spreads out spherically, the loudness measured 40
meters from the train is

s TARNSAY 1S WATS /mr,  Aaeh oF A
SPHE IS TR S0 IF rAbus XY
TEN AREA X 16 Aan nTevsdy X L

c /6
) 94db [0V = /0 [M&“’ Gr:a/_{[‘) I“”’/Ia =(;T;a/_[03>€/-£—

d) 106 db
v, }Z”Q(%“*il&) = [0 if&@@”/fa)'b@’ﬂ(h)z
= 100 2 [0 Log 1t < low~72,0 = AT

7) Ten moles of a monatomic He gas is at an initidl temperature of 300K. If the
absorbs 150,000 J of heat energy while the volume is kept constant, the final temperature

of the gas is: A A= &_ W}r A ConsT v) W=
1503 K -
Au= 15900 F = 3 mrRAT

b) 125db

e) 97db

(b) 701 K S C u 5
JN CE ps Vi .

(c) 816K ( = N )

@ 102K AT = 150900 /3, 19 x5.31) = 103K

(e) none of the above

8) A hollow cubic box of wood, 1 m on each side, weighs 980 N in air. It is placed in
fresh water lake tied to an anchor made of solid iron (1Im x 1m x 10cm) with a massless
cord of such length that exactly half of the wooden box is submerged. The tension in the

cord is: Tut 3o DSPACES Vo M3 OF WMV uhiiey (eiGgHs
(a) 8829N % m3x (000 5‘9/,”3 XG5 Mgy = HY4G00 N, tmicy rs
w0N  THE BYOYNT Fonce uv THE RO, e o)X WECHS

(c)  4900N 750 N i ThE DowNuwMp  Fuac€ wv
] I’”‘“”"‘“‘”‘"’” “THE Ko (s The TRWSIoN

(d 7644 N _ ' JN Twg (‘9"--0, T; Peus
) ON /T2 W me. = 959N,
T“M%' THE Rox (S MoT— Mo,

SO ThE P":‘H?ij MyST™ SWA T 226Gy,
Fy-T-mg =0 on T=Fg-mg
M. T = 4900 -460 =250



Name

9) Indicate which of the following processes of heat transfer requires a fluid to be
involved; Cpr AWCE OF Purse f WA‘VS ALK A T

LT RBUT THE HENE™ TOAN el Tw K™ CAJSES 17
Covih et RY LADIRT?2ern 90 COANDYETION 4

Convection <€— WELdUnes A SURSTICE el i
SMotcoes can MVE ety — Fivia,

(a) Change of phase

() Radiation
(d)  Conduction e=— SgtNS Can 00 TS
(e) None of the above choices is valid

10) A 100 m long high voltage cable is suspended between two towers. The mass of the
100 m cable is 150 kg. If the tension in the cable is 30,000 N, the lowest frequency at

which this cable can oscillate is: /S0 ¢ 1
V= LJ.I‘ TE30000N M 5 ——T )5
A1

(a) 2.0Hz yrZEr” ‘g
) 10Hz A - ‘/w . /d ], qz Mm/s
}f
(¢) 1.4Hz X For LOwesT FricadaNEY /s LARGeS]
@ ) 0.71Hz N swvee VT BN caagesT A s

N/, Tloom S» A= 200 M. Ty
L = VA = MG a0 = O 71 F2

11) If two adjacent frequencies of an organ pipe closed at one end are 450 Hz and 550
Hz, the length of the pipe is:  (velocity of sound is 340 m/s)

o A TVRe woen A AvE evp K= m [‘;2;)
/ F 2 ADTHCT ;r:?”?(‘ﬂ? SN L 68

* 170 O/!m wm 0obbh,
o Are SO M STV Ukev WE ST AVE
S0m
o YT a(3) ke o)
S W PATriM- /00-:'2(@% So

(00 > ch_ Ao L = V/ero
L= 3"*0/100 =/,7 M

(e) 0.50 Hz

(a) 0.85m

(d 1.27m

(e) none of the above



Name

12) A trumpeter in the UW band is proud that he can blow with an intensity measured to
be 60 db. What is the intensity level that a group of 40 equally capable trumpeters can

(/0]

reach?
(@  63db to ‘{)"a "‘(I\) Co
®)  66db /0 p,:} “(i YU O) oi,@aa ,ag - p t[‘fuﬂ
(©)  100db p
- 0/a,,|
(d 76 db - £o + 1 7
= L0416
€  240db

76 A5

13) A sound wave traveling in air has velocity v,; frequency f, and wavelength A, when

it encounters a balloon filled with a gas of much greater density than air. Inside the
balloon the wave has velocity v,; frequency f, and wavelength A,. Indlcate the true

situation:  ()r /¢ prosenIen b IO N'(T so (F (': 'V\L,
(a) The velocity is unchanged v, = v,; but the wavelength increases A,> A,
VL
(b)) The frequency is unchanged f, = f; but the velocity decreases vysgsr,

(©) The frequency is unchanged f, = f;; but the wavelength increases A,> A,

W ¢ Vg

(d)  The wavelength is unchanged A, = Ay; but the velocity decreases v,

The velocity is unchanged v, = v,; but the wavelength increases A,> A,

(e)

¢

b OGSAAL

t.‘*‘Mq'é

r>k:"\)‘/(
[F VY

14) A worker (weight 800 N) stands on a 4 m long scaffold to work on a billboard. The
scaffold (weight 500 N) is supported by vertical ropes at each end. The worker stands

1m from one end. The tension in the rope nearest the worker is:

M TN
(@ 500N T o a THE TORguE ASo™
| 1 | THE ENO AEML Tvé LAPMeen
(b) 800N - P l \l 18 vy - 21500 (800 ¢
- N
(c) 450 N PWNT‘ Sno S\O Tt N é/é._o
U N

T N Terhe Feac€ 1§

(¢) 1000N

T, +Ta =302 -5V0 =9

So T +4sv= 13090
- gCUN



L B P 8 b= Lav P iRg by

Name VY, =10 Ao VA, =V, A, So
A =Te ATt Vi YA/, = ()

15) Water (an ideal fluid) flows at 10 m/s through a pipe of radius 3 cm. The pipe goes up
to the second floor of the building (2 m higher) and the pressure remains U}changed The

radius of the pipe on the second flooris: L % — Ly,n( A% )2
= M =V, ( - +5ﬂ4_?1w

() radius = 4.6 cm _{(09_,_ 1 /Oq_(hm +68 2 M

@ radius = 3.4 cm
~ v soff) e rme () 2

9-9

() radius = 1.2 cm

(d) cannot be determined from the information given

. IV\I q: 0(701? . S , mr -—?——(:m-—
(¢) radius=2.6cm T/‘:) ’ }’ e =, 83) > (28?3

16) A block of wood is floating partially submerged in large pail of water. It 1s placed on
the floor of an elevator. As the elevator accelerates upward, the block of wood

IFF ™ME Erevnrte Atz @ies UW2umld Wily
hecewnaDow Ay ™ WEW DF CVRY Tv v
(b) rises

/o 1T (S (.‘fFef,‘“m m«:/ ta) . Tws Goes A
@ remains submerged at the same level oM 7)’75 Broctks OF 200
A0 Mt w17 DESAACES, S?
N Dbl T DsPedce TS QN

(e) cannot be predicted (/(/E'fé-Hr oF witiin_ /T DNeSpPeAcES
&Iy AS muew As 1T~ D10 o0 Peg
Erevtive Wity M) A CEtcradiv,

17) When you stand half way between two loudspeakers, with one on your left and one
on your right, a musical note from the speakers gives you constructive interference. How
far to your left should you move to obtain destructive interference?

YoU Ane AN Culuk MMEe
OF WINWELEMGM S Foipm EACef
CpAker . /E YOU MV Yy A
(c) ) aquarter of a wavelength (7—{( whvE ‘:N(fm) Vou LAl %€ \}q)\
(d) one wave length CLoSA. ON one Sthe A !__/:,'>\
(¢)  not move at all FAATw ¢4 0 S e Ut S2 e
PATY o gl Siig (miz. Ae Yo

ONGER =  DeETMYCT? VG
¢ CT | NTEFGALA(E

(a) sinks

(d) none of the above

(a) one and a half wavelengths

(b) half a wavelength



Name

18) A violinist tunes his instrument using a 440 Hz tuning fork. At one moment he
perceives a beat frequency of 7 Hz. She tunes the string by increasing the tension. The

frequency of vibration of his string was (before tuning):

o —
SOLUTTUN (a)  exactly 447 Hz V= UL —_:_-.-E 'A h 1 Emxed SO
VARAR S W |
Vensinsg tly 433 H i ' Mus

GE TS eracty Sos He (e A 44 Thes £ r
P(UGL.GM) (c) either 433 Hz or 447 Hz V'f&\‘t 2ce Tow C,.G’W; >0 K eAaf™
<f;.{_es‘1t (d)  exactly 880 Hz A Y4 H 2 1= MIA ST HN € K E€ny

phee, (¢)  both 433 Hz and 447 Hz L/ H)-7 “{T2Hy

19) You are a passenger on a hot air balloon that is rising with constant velocity and you
are carrying a cell phone that rings with a sound of frequency f. As you open it, you drop
it and it falls to earth still ringing. As it is falling you note that the ringing:

( | | and .nt ns't /.Er.{.s C g m A ,-Z W“'lﬁ N‘y
u n .
a) mncreases ileq c Cy mic 1 ) g—d 7\1 6 ;‘W!/\/ W C: i"gq

decreases in frequency and intensity. /T RS o Dol Stk |
f

() decreases in frequency and the intensity increases. ’g = —(E -—'\:» ( MoV IAL-
V- Vs Sowace )

(d) increases in frequency and the intensity decreases. _ )
Vs (S plegaine A
intains its f d intensi h d.
(e) maintains its frequency and intensity unchange INCACASING 100 M ﬂﬁ"ﬂf‘ .

20) Sunlight falls on the Earth delivering energy E to the earth every day. The Earth is SV -f ‘L
at a temperature of 18 °C while the Sun has surface temperature 5000 °C. The Earth
radiates an energy W away to outer space each day. Indicate which of the following

statements is true;

a.) W = E and the entropy received from the Sun is > the entropy exported from the

b.) ﬁ’ar:hE and the entropy received from the Sun is < the entropy exported from the

Eaih}.i and the entropy received from the Sun is < the entropy exported from the
d.) E\faihﬁ and the entropy received from the Sun is = the entropy exported from the
e.) ?VarihE and the entropy received from the Sun is > the entropy exported from the

Earth. :
TepP, 0F  EALTH (BMENS CONSTRANT  ANMO MU ot
/S BeMr DoME | SO Ewaiy Muc’f'}?é LOS 7ML, é-fv@auy
s FasT Ay (T (S CAInn G 1T [S‘rwze, VaiIKE 7vE Syw,
I Pﬂ'Outfj o HM?“,) ; A§ :.A&/T- ‘; 7-51- LM S
SMherne S0 AS arne 1§ 6B,



Name

21) A rock is thrown straight up from the Earth’s surface. Indicate which one of the
following statements concerning the rock at the top of its path is false:

a.) The net force acting on the rock is down and constant. /)2 =
b.) Its velocity is zero. [ /2UF
c.) Its vertical position is at maximum. ~ ] /L ¢/ £

d.) Its kinetic energy is zero. ~ V.U F

s acceleration is zero. = A){J / 'ﬁC C ereanuN 18 ﬂ'},W)H/S‘ ? L ’

22) Two canoes are 10 m apart on Lake Mendota. A student observes that her canoe bobs
up and down and up again 6 times in one minute. When one canoe is at its lowest point,
the other is at the highest. Both canoes are within a single cycle of the waves. The wave
velocity is:

a) 1.4 m/s - (9/@05; - 7% W
.0 m/s

c.) 5.0 m/s V= 1C X

d) 0.5 m/s AV ;—’5 [‘a.a) = 2.0

e.) 0.7 m/s

23) A 2kg ball has zero kinetic and potential energy. Alfred drops the ball into a 20 m
deep well. Just before the ball hits the bottom, the sum of its kinetic and potential energy
is:

@ 3927 THE BAL (oSes A Muey N
(b) 2392 ] POMT}R(—- QVM{»-)’ 71? )T G’*’T’)NS
(c) 784 ] /N KINE"T{C ( 7»;!1“?";‘ Cons N VPH?QN) ,

Zero )F \/0“ CP{UQS‘({ M = Pend AV e
Top oF ME Wee (G‘AN\N& Lever, As vs“wfz,‘)

(&) 1961
THEN PE - mg h /s vegarve B Dee Roprum

B Ense h ts NEGADVE A e 2gTvm |
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24) George drives a truck with a flat cargo bay horizontally at 15 m/s. He is
transporting a crate of delicate lead crystal. If the coefficient of static friction between
the crate and the truck bed is 0.4, the minimum stopping distance for the truck so that

the crate will not slide is: )= Ty ¢ Ty S2pPS N OiSTANCE )t' /73

81m  ACCELEaniton A 5 GAVEN '3'/

(V\L?wo Vo, +2GX = /524 Z2ax S0

b 0

(b) 51.0m A= 225, “Tae Fricitov _F =N - /ﬁﬂ?
.?.x

©  36m /w;‘r SupPLy Turs A€ Ceendron, S0

d 444m + ST _'2_?;}'5*3 X = 225 _ 225

(€) 201m | g 204X

?f-- 2%.7 M

25) A package of mass m = 2 kg is released from rest at a height 2 m above the floor and
slides along a track inclined at an angle of 45° to the horizontal. The coefficient of sliding
friction between the track and package is 0&3. Its velocity as it reaches the bottom is:

a.) 3.65m/s 11 NYW KVS‘{S = 2,955 % "« /3%
| =¢S7
b.) 2.6 m/s z /m&f’"’”%" ~13/86 SY Tue
©) 72 ms | Fon e rpecerains Twe Co8T 15
S.IIm/s 13.86-4ST= G.29M = m4
| G926/ = ey mfst (m=2)
e.) 10.03 m/s sw%‘: Su 00:%%6.: 2829, (V{?:/’V:{* 248 = 2675

26) Ten moles each of neon (m = 20) and helium (m = 4) gas are at thermal equilibrium

at temperature 17 °C in a 2 m’ volume. The ratio of the rms velocity of neon to that of
helium is: f N \) A
o _ \ 2LT We _ ET‘/-mM‘ . L’MHG.
Ms ———— S - P
'45 o Vire t/ T foge VW,
1
b.) 0.20 Wy Y \
¢) 5.00 v 20 S
He
d.) 2.24

e.) not calculable



Name

27) A “grandfather’s” clock is based on a pendulum of length exactly 1 m at
temperature 30 °C. If the clock is taken to a location at —20 °C the clock

a.) is unchanged COLDE. “TemMpP, MMS Tne

( & JE T
ainsalittle bit each day Pe'V'OUL AN eNvwv AT, F
IS Sworia T = 2r V? e
SHONTRA. AAD T Auns oo ST

[SAME ANSWER Iv 2scaw  ABEDC
e.) stops. DF ™IS Exam 3

c.) loses a little bit each day

d.) becomes inoperative

28) A phonograph record of moment of inertia L, is initially at rest and falls on the
rotating turntable (moment of inertia I,) which is rotating with angular velocity w,.
Because the surfaces are rough the two eventually reach the same angular speed

. The ratio of w, to w is

a) /1, ANGUIAL MOMANTUM IS Covserin ;

b.) Iy/1, L: > TI’(/U{ /’\/ITM"ZIV > )4\/‘,0 ',h((uyeﬂ
M
EPan L1 =(T 1T Frvmey e
d) (o+,), T, - TT)w so w . T 7T
w oy

e.) I/(Io+1,)

29) Which of the following is not an example of convective heat transfer:
AN CLEUMC STOVE > Mus?z,t/ C omuc i
a.) Boiling water in a pan RUT OV A Gy ST0w% > MOS?}V CaWVieTIoN
b.) A sailplane circling in the sky Froays o Usiaf, e Coriiady Fnom
CONYEECT ION
c.) A southerly wind Wi tg  CONVECany

Capasumbum (s 15 MDA N2
.\“W"“.,‘._..,- s R T -

e.) A“drafty” room  (/)ny AOMN



Name

30) If the amplitude of a system moving in simple harmonic motion is reduced by half,
which statement is false:

—_— / .
he total energy is halved Eor :(2,, z: A 2 ) A '-Lz ~=° E x o FhsE .

b.) The period is unchanged. TR U £ T D'M / b

c.) The frequency is unchanged vt -f» X U h/w

d.) The maximum speed is halved Y, A IS HRLF a A /S AL

e.) The maximum acceleration is halved (4) A " te t

31) Three balls are thrown with exactly the same speed from the top of a building of
height H. Ball A is thrown upwards at 30° to horizontal, ball B is thrown horizontally,
and ball C is thrown down at 30° to the horizontal. Neglecting air resistance, which .
wn [ g H )

statement is true. T Fiam. KE 5 Tt mirhe KE 4 PE Ga
IN Twe Fvu y O (S Dte SMyE Mo e 3 AAUS.
A

11 the balls strike the ground with the same speed.
b.) Ball C strikes the ground with the highest speed, then B, then A.
c.) Ball C strikes the ground with the highest speed, then A, then B.
d.) Ball A strikes the ground with the highest speed then B, then C

e.) Ball A strikes the ground with the highest speed then C, then B

32) Two cars, one in front of the other, are traveling down the highway at 25 m/s. The
car behind sounds its horn, which has a frequency of 500 Hz. The frequency of the sound

heard by the driver of the lead car is: | -
Tue Soumn v me mn ls AT ! = 4.\}_.9 ,
¢

TUE SO D Feean & MIVIMe Sivate
b.) 540 Hz DM TS SOUMD) ]S e By A Movidde
OBStveA /7 K5 e A5 L1 : L VYV

a.) 463 Hz

c.) 579 Hz
00 Hz Vs = 425 Sivce Puc sovace

MoVAM—TNWD Dz OBSAVE, Vo = —2C Mfs
e.) 427 Hz Since THE 0SQuat s Movivd- AWy From

ME Souwmce, <o _?“.,_.__ ({@)(%5’) ::_;
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33) A fireperson is 50 m from a burning building and directs a stream of water from a
fire hose at an angle of 30° above the horizontal. If the initial speed of the stream is 40
m/s the height that the stream of water will strike the building is:

Mo BwATAL ve—wa"/ Vy = W8 30% =0 (30
(a) 9.6 m - 5D =t
AL DMe = Xy, /Afofas 30
®) 134m HEoir At s h:u ¢ e,a t2 , V= Usm et

(@ s7m - (MS#wBo}(Wj = QQ(‘ng 2

(d) 22.4m |
© 300m W= 2637102 =% 6C

34) You are lifting a book to a shelf of a bookcase. You can take the book to the shelf
by various paths. Which one of the following statements is true:

(a) Work done on the book depends on the path taken by book. /A - Martys m,? [,,
(b) Work done on the book depends on the time taken to move it. /2 t “

(c) The power required depends on the mass of the book and the height of the
book shelf only. Ap~ ALso on  HOW #AST You sMMove ¢

@D The power required varies depending on the path taken, if you move the book

at constant speed along various paths. Y& S - R= Fiv Aw me 6;395
i &

() Nowork is done on the book atall. AJO = #74 h s Doae Vo,

35) A heavily loaded boat is floating in a small shallow pond. The boat springs a leak and
sinks. The surface level of the pond: The BT $ s conn  Dispuace Tweya
OwWN WEILH 0F WHASEA | WitV [=1vtat.

AFTLR. The ZONT £ D LoAD S

a) stays the same

b) goes higher Pty DISpLAce Drtn DN VouMe oF
@goes lower WATEN | upecy MET WweElGH (eSS
ThAny "?Wﬁ«; Da oa Trty L)
d) more information is needed to reach a conclusion. g 4‘5 . S0 M 6}/ W /oc’d((_é
e) depends on the depth of the pond [ ESS UM 72 Wﬁy

S 7o,
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The following three questions pertain to the situation described below:
Three carts are on a frictionless air track as shown. One (A) of mass 1500 g. is at rest and
a similar one (B) also of mass 1500 g is moving toward it at 2 m/s. They make a

completely inelastic collision and then they (as a unit) collide inelastically with a third
cart (C) of mass 500 g. which is moving toward the pair with speed 6 m/s.

3 2% [a] —

36) The velocity of the pair A-B after their collision is:

a) 2.0 m/s MOMNTYM (8 CONCRAAD, Tue pARSS 1S Doulie
A Tee e CoiScov S0 Dye Vet oct 7y Musi—

e prcF,

e.) 0.0 m/s

37) The velocity of the group A-B-C after the collision is:
a.) 2.0 m/s MW You HAVE  Z000 L,& ¥ | Mls — 0.5 b ¥ G /s

b.) 1.5 m/s DR Zoro Mometvm
c.) 1.0m/s
d.) 0.5 m/s
e.))0.0 m/s

38) The amount of the initial kinetic energy (A and B and C) lost to heat in the two

collisions is:
A TmE enn TDnt (S p0 MIDin £ o «E,

) 157 |
a) 1 )g(;J-— NE RCCaind LT _;_é '(/,SLV\J) (,7 ""'/SJ2 +
(bp1201 | : ‘
_ Y
c) 307 *3 (os “ X-& %)

d) 607 o 1054} rL0us)3d = 4G =12 T

e) 2401]



Name

. S Peed
Three swimmers Alma, Betty and Carol, all of whom swim at the same veloeity-through
the water (3 mph) set out for the other side of a river which is 500 ft across and has a

current of 1 mph as shown.

500 ft N <“«——— current
A C
hal

39) Which of the swimmers will reach the other side farthest from the point z directly
opposite the starting point?

Alma

b.) Betty

c.) Carol

d.) All will fail to get to the other side

e.) All will reach the other side simultaneously.

40) Which of the swimmers will reach the other side in the shortest time, irrespective of
their final location.

TBETY beAS Tne pteresr  (0SSWISE  (OMPiNEA~
OF veroctly REASE AL QF pte SRED /S 7N
Betty THE CAOSSWISE DIT7oN , TIME 7 CstosS

a.) Alma

c.) Carol s (9’9 F“T‘)/(mawwzsc Veewetiy) SO Te
d.) All will fail to get to the other side WO ERT Cr20Ss wiSe \Eeoe ¢ f}/
WIns,

e.) All will reach the other side simultaneously.
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Prosiem & IN vastan  ABEDNC !

Tue ANSwen s L) BECASE  £iTHER OF
W&‘Sf’ .muw{tfrs coLhs Gl m?HE @MTT;

WH% THg e Seay OF ME T2aT,  AREDC Dot
NOT SRy Tn€ SMAG RS TVYNED &y T2Cw TN M
)T, S We DY MU KA e Privy MY v Be
LAHSED TO Bt 17 NNE T (D it Been LowERe),

N Version ECRBDA,  THE Pty UMs  (Ouud LY
DECHERS /M-TiHe TENS(ON | 20 (e FEdow (7~ MK T
Jrhoe BEEN HIGHER. BeFonre (1 WIS TvNveD, yyg
AR 4) (S CORNECLT HEaf



