Physics Dept.
Physics 141

FINAL EXAM | 1. Semester
Time:2:30 hours' Lo I

Student:Name:- - = | Student'NO:,
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ba(X) Aade aa Imstructor Name Section No. Class Time
Tayseer Arouri _ 2D f MW 9-9:50
Wafaa Kahter 3D SM 10-11:00
Yaqub Anini 4D SM 11-12:00
Walaa Khater - : O o U LSM1L2:00
Tayseer Arouri-. . | 7D 1o MW 22300
Yaqub Anini - 1 8D SW. 8-8:50°
Yagub Anini 9D, , SM 10-11:00
Esmael Badran 10D SM 11-12:00
Wafas Kahter 5 1D MW 12-1:00
Esmael Badran 12D SM 1-2:00
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Exam Instructions: ‘

) Answer all Questions. *
2) Fill your answers in.the answer sheet. . -
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Llj “he nanometer {Lnm = 10" ? m) is a-umit used to measure vmy short distances.

How many ceatimeters are thLL‘t, in one nanometer? :

@10"7 b) 10° o 10t dy 1072

2)Anselectron moving along the x axis has aposition-given by s 41‘3 A W“nat
s thevalue qf 1ts acc&:ieranon whei it moment.ﬂnly stop§?. . ‘

a) 2610 S gy et t c) get ' d) —46-1
| -~} oz
U\F(rwgmf—){ L{(’,‘hlt’k‘r LH,:,\—
# ~2 .
‘{ : w.._ce,\ﬁcf et
—~-—~n— = l(f’e’ e gc;w
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, q) Water drips from a faucet (= 3 ks 6ka <45 1) ontto the floor 200 em o below.

~ The drops(<i:bd) fall at regular (equal) intervals’ of time, the first drop striking '

the floor at the instant the fourth drop begins to fall. Find the location of the

o - o second dmp when the first strﬂ{es(eﬂma’x) the floor?
a) 272 om ' ~b) 45 cm c)8cm d) 71 cm
C) A dzsplacf:ment Jector has a mdgmmde of 12 meters at an angié of 3 radians ‘-
from the posxtwe x-axis. The x«cemponent of this vector is - .
a) 4m .119m e c)~78mj L asm

o .3;.._._‘"
B

) If vector ¢ a= r’q+k, and vector b= 3k—23 aunit vectorcmthézdiré;cti,on:«-qf b-a _
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&) 1f vector a=2i-3k, wvector b=+, and vector c"czli}l\what is(Za X--b)} 3;_»}7 -
~ \- s

f o

@36 by 12 918 ds 7

_7) The: ﬁgure ‘shows:a, cucular path taken by. g partlcle g the instantaneous™
velocﬂy of the pamcla 15 v = 21 2y through which’ quad:ant is e pamcle
moving when itis traveling clotkwisé?

y

NI

8) Third © b) Fourth: c) First, | d) Sécond

8) Aballis thrown from the ground into-the air. At aheight of 8 m, its veloczty is
ve=3i+ 4] in meters per second ( i horizontal; vertical). To, what maximum -

height does it rise?

1
|
a)8.2m - b)8Sm .- @92 m E d) 88m :

1}
b

9} Two ships, A and B, leave port(;hmli) at the same time. Ship A travels at 50
“km/h northy; and shlp B trave § at 40 km/h west: What 15 “{he veiocfry of Shlp A

b) -67kmfh,‘-"48 ‘ QfE
¢) 61km/h, 45D o_fz.E" i
() 64k, SUNJof By f

. The weaght of & mAan on: ear’th:- ‘s 800 N. Whatis his weight on the poon -

o " (gmwr‘ gcmh/ 6)9 o . o : :
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11) A-motorcycle and 2 70 kg rider accelerate at 2-m/s” ug.a.-s}gige' inclined 20°
above the horizontal. What is the magnitude of the force on the rider from the
motorcycle? ' '

a) 760 N b) 800N © g 740N d) 140N

h)

Lo [E)AnSOkgmemzspa;dc;huung\mth é-'downv\\zarc.i:ac;‘r:&:_f{é’rla_ti'o;l‘of_.lIS-;mfs.z;; The

" aks §f o parachiite is 5.kg. ‘What is {tis downwardforce an it
from the person? : ‘ N

4) 680 N | by 600N @ 7.5N . d)640N

13)A900 kg car §1idiug over.ice 18 stopped in 150'm by a frictional force on'it:
© frornthe ice. If the initial speed of the

car is15 /s, the coefficient of friction
between the car and the fce is? 11\ . . '

2 03 b) 0.13 00075  de2

- 174 Yohe - L0120
ST

¢ coefficient of static, "

14) Block B'inthefi gure is‘stationary and wei ghs, 680N. Th i
eight of block A for -

friction between-it and the table is 0.25. The. maximum W

which'the system is stationary is

-'-\‘au’\‘-"‘: M
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15) Suppose the coefficient of static friction between the road and the wheelsofa 1 x

car is 0.6. What carspeed will put the car on the verge of sliding( <y Je :
YY) when it rounds a level curve( s <ibxis) of 35m radius? _ : L

2) 16.4 m/s b) 18.5 m/s Y132 m/s @) 145m/s i
' i

- 16) A‘Skg bodyhas: a:'yelddity of v =+2J, Jis kinetic: ene;fgy s e L

2)5 ¥ w20l 1257 d4)32.57

17) What work'is 6 by a force F=2xi~ 3], with x in meters, that moves the -

- particle from. position (2,3) to position (-4,-3)7

A

2305 . by 27] ) 247 d) zero

ng the track shown in'the figure. The curved parts of the .
ength L,.has a coefficient of kinetic:

18) A particle travels alo
From rest at point A, which is a height’

track are frictiontess. The flavpart,.of |
friction of 0.1. The particle is released
of h=L/2.. Where does the particle finally stop?

h j
! . 4

B L Db

h

2) point C(middlg) ~ *b) point B O pointD . dynon of the dbove




19 A otentiai—ehérgy function for a two dimensional force is of the form Us=
3x’y-7x. The force that acts at the point (x,y) is o :
: i

a) (9x2y+7)i 3 b) (9xAyH6) 3] <) (-9x*y+5)i -3x) @) (9?%-4}}%3}{33"

i

20) A ball of mass 0.3 kg has a veloeity of 150 1 ms. A ball of mass. 0.2 kg has a
velocity of -100 i m/s. They meetina head-oncollision: The v elocity ofjtheir
center of mass 13 \

$30ims  b)50ims &) zero d)-6.3 i /s

o
i
“ !

21) A 6100 kg rocket is set for vertical launching (i) g (e gasee @U=hyfrom
the ground. The exthaust speed(Rixsial i 3l de s is 1200 m/s. How much gas
must be ejected (<) each second if the thrust(adal 3 8) is equal to the force of
gravity on the rocket?- ' :

a) 51 kg/s b)48 kg/s c) 44 kg/s d) 41 kgfs

22y Afér a completelyinelasticicollision,i two, objects of fhe same.mass and same .

italisped sretfotndtos moy awal together abone-half of theipinitial 8peed. i o 1y

The angle between the:initial.velocities of the objécts is’

2 600 b) 30 T o 45 dy1m




'23) A wheel has arotational kinetic energy-0f5000 J; and rotates.,é,thOO Tev/min.

Its rotationat inertia(l) is

a) 5.7 kgm? b)25ken? o) l0kgm® T 437 kgw’

24) The figure shows thesangular velocity.of a rotating wheel versus, tuneWhmh g

of the following statements is correct?

0]

a) the wheel never stops rotating

b) the angular acceleration of the wheel is negative
¢) the angular acceleration-of the wheel changes from positive to negative
d) the wheel rotates clockwise all the time.

25) A car accelerates uniformly from, rest.and reaches-a speed'of 22m/s in 9

seconds. If the diameter. of the car-wheels is 58 cm; the final angular speed of..

the wheel in revolutions perisecond is -

©a) 5 revfs b)) 22 revls c)6 rev/s d) 4 revls .-

i s e
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I CAL Lre Lo 0 ear has a veloeity of 1O /s, Hostows down with an

. ' _/;},g(:ti&::';:ii(m piven by = G501 i mist for Lo, Wslups att =
.-'\..,_21\ () i." . ‘,w.] oo I"/i: e .
- ' (!‘) /".t.,_ 3 . i - : (,., _:," Z{\ ;..f".cy Eined C..‘)(- -% C‘\: -
¢y 16s S Ges Tes b o
dy 8.05 Vato v ol e ouasal -
ROEKE ‘ e = 18 s et o= 4 —~oSLT
16 =5 1
2. Tawa Db}ccls arc: thrown vertica llv u nwud On\, with an mitial
/ - Aalocity of 100 m/s and anather object. with an inilial velocity of 10
T o u/x The maximum huLizt rn,ac’hed by the frst obiect will be
¢ ©_ thatolthe other. e
T . ; . v)——w e e e
: . .,9} 10 tumes 3 PR i
oot 54 “, b) 100 tunes S [5’2 . gwo 54 PUETE 7 ST
o L . s L £ 8 N B
i Y -5t : c) 1000 times C PEES ) -
Ty e e e ()] 10,000 times- = o0 j C}’-:-"_’\;{_::g_ﬂé_ A
sew L 0 ST, :
qr e) none, oftixu.}e e SRR T AL
B (P ' . Ta% I '
k. f\n ohJu:t 5 ch{) qui from res t. Which. of the, f”ve fal%u Vg ar apl

ccmcc:t]} 1cpre§cnts . »u) m mollon?
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o, Voot o and 13 he thiw »=v 1;1;\11'\;_ e e

q) fx\n\ w /\v 'ﬁ‘B:cl' + B\';l SN
b) _ AV ~ Bn N B-‘\f | - (\ -
A = B wd A 5, -

gy Ayl By = By B .
£) Ag= Ay zmd 8. = By f\}f’”-.ﬁ

Ag_%_

50 Let h = 2+ 6) - e and B o= AN T 23 !\\ Then A B
Lz\ XLHB ICGJX—"?‘\}) »L“ﬁt"v‘ft \

(:quak
ay A \L\ Y
| | B) Vi -y W s ° gyl /
. @ e
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e) none ofthe 3 . A\,
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. o L

N ..":'Ihe '«Luplam, shovxn i5- m ’ie\r i ﬂmh{ 'xt atl ah tudc of 0, 56 ki aud’
2 oasp u:d of” 130 kmﬂx 6 what ciistance d should xt wlcm, 1 Iguw\
B bomb 10, hlt Lhe t'uor"t (. xmsH_J\ : AR }0 Tal e g = nv’e
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-a) 1203 . U(\JL : fm/s_ ;

@))320s u,g'g":z_,‘-dm-;.\if.(%

| wr\ f\'iooa Lg clevator

;\ (/‘-

string andd 15 swuiny with conatant

At e h Ged o the cod ol o
L5 m, I makes

speet around 2 horizontal circle awith a radius of

[0 CoImp l=*<‘ revolulions mch second, its acceleration 18!

a)y 0.24 m/% Lo .
3, * - 15 o
N2 43 (A B 2 ;_;wg_",_ PO

b) 2 4 5“/..: ) R

) )4 /s’ . : IS . S A
cl}*‘ 240 m/s® C o e U ; I e A o
9 200 mist  reeeds (M/E"/// . i/“ "

/\ boal is ablﬂ to mevc tiu ounh shil watu al. ’O m/s It makes a
{ Wl me ) m atown 3.0 kny downstreanin ( el s )
o

ab 3 m/s the: time required [or this round-tnp
B &5‘{/"" \\r {\\,LC//S

round-trip
If the river lows

by 150s . : B
2005 CEE Tomfs T 0
W) 300 s CUNRRTR T S B

b e '
Two farees are ﬁpphml to n.5. 0-lkg object, one 1S 60N to 1he nouh
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, L
13 A car is raveling at 88 fi/s ou a horizantal road. The hrakes ars
appl%f* d and the car skads (3358) to-a stop. 4. O < The coclficient ol
SR kme,m friction between Lhe tires and road ist "
/-'\/ 3) 048 .‘lj\ ERR A :({:: _?‘7\?' .
: () 0.69 o BT
c) .77
“d) 0.92, ; - :
. e) LH' - S
. 4. "kockﬁ\ wsLh am'\ss of. IO l\gD rests-ou a % mclmc {"hé

. coefficient o static: fu**f;on 15 0.40. An 'llt’ic‘hf:d string is
-parallel to ihe incline and passes ‘aver a massless, frictionless
.. pulleyat the {op The.stnallést mass 1, al{"u,hu,l to the ci uglmn
e end [ Aaalt 3 M), fox wm,h A rémains at ;e_,l is:
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Whicli of the following (ive praphs 15 correct fora pmhciu movm'v
in a circle of radius: at il consiant specd e 10 wys 7

B ' .

54 mr {ries io tum tinom:h circle ofmr ms

)ced oflU m/s. The actual
} sl 1;)pcly I{Jdd [ &’Uf) N ‘the

6. T he chwu ofa’l ooo 1\
' IOO m oL an unbftn‘nud curve ab a §j
ﬁxciionai koxu, bL[WC.LI] the, tires. anc

. L(LI will - :
") shdc m{o the, mstde of {he cuzvc

/ﬂ ) ma c, Uic £ only it wult iasm

e _ lde Offio Lha out SIL g of{h(‘ uu"ve '
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(7. A 3}}! l]i; 'W’l{i! { )omtu atinched o 14s Lﬂd hany

CWith a 100-N weight attached, the pomtu indicates
hown. Uhmi:, 2 00-N weight instead resulis in 00" on the
WX ms{ead resules m "30" on the

5 et loascale
40" on the

scale us s
scale, Using an unlaown wunl

smlt, The wc,;gDhLo{\ S
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It 18 acm‘ upon by @ c,onj;'uu ‘non zoutat forcc Fowhich uflm
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a) 10 N
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9, A 0.50-kg object moves o d horizontal fl'"]LUOhibSS circular rack
with a cadius of 2.5 n An extemal foree of 3.4 N, alqu tangent
to the track, causes he abject to speed up ¢ a5 it goes around. I
starts Trom rest, then at the end of ong m\folulmn the radial
compmi.,nf of ke force of the trark on iL1s

aj 9N (D3N 47N AI5N_ )96

o020, A (1 O-kg bxocl\ s lC[t.-El:;Cd from rest 80.m above the ﬂmuna \V::m
it has Falien 60 m its L.mmc encmy is \ o
Y a) 4800 ] C’B};ﬁa@eo T ¢y 120017 d) 1207, e 60T
2l A blod al pom[ P 15.re luascd from rest :md iideé‘ along Lhe
AR B ix u,tsonh.ss imck simwn AL Iaomt Q, its, <‘pc,cd is:
_ JEERST R L
e oy ey 1 " g
S h._-‘ \\\ ‘:- - / '[/ '/!(. X B 1
' \ Ca S -
‘ N T 7 DI
- V. I[——‘z o
R o
”’/‘")"'//Wz I /.-/r//x/ﬂn/a?/ 7 i . S iy
_]FOLlﬂd lpve( o Lo '
l. 'L‘ %J],“"
kS N L_h\ " b 4
. -'),’ e \'3 - ’ S
e 0
Ay 2l bih
by 28 (b= h2)
) (il 2 he)/ 28 |
adia2E T (hiehe )
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27, The potu_llmi uxuwy ol a budv of mass 1M is bw(,n by

L= ang b v ekt The cone sponding forcu

a) -y Y2+ k6 A . l\\ g b KX
- C 16 - KX ‘

LY g 2k f@

¢y, -ngk k2 o
L. \._x' :; # I ,\ - "“
T L
et =
______ Aom e

'I"hc coentar of mass 0(" A systein ofp wlicles remnains at the same

2'3.‘
place i : -

LP it is initinlly al resl and the cxternal (oroes st Lo 2Er0
) i 1s initially atrest and the internal lorces sium 10 210,
c) the sum of e oxternal forces is less han the maximum fore
_ of statie (retion

) na [riction acis m{e;mli\ .
e)  noneofthe above "y )

24, A 500 kg fs_;u e (oS ) ol" coal is dropped on t 42000 kg railroad
[tatcar which was it nhdiiv moving at 3 m/s &5 shown! After the sack
rests on (he flatear, 1he speed of the falcar 1o B

Leanxy = W5V
P J V '
6 L ‘\'r;/
Ve 5 7 QAL AT
e
ez .
[ KPRV
..... ")
2000 kg
T o] e 3 S
“'ffj{_":;;;f’;""”" :
Sy J\ -y J_‘) [ M N
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e STever Lo l.%ft;” .
Lo ] LAk
= . ‘ ) _l,-,:&
'.. /;ﬁ) A ‘v‘ b B S .
c) .o mfs. ey 2.4 /s ) 3.63s
250 t ane i n{nn Vol tiing @ 106 i\a,l 15 u avc,luw in auicy spiace at )
fuel atavate ol 1O s, 10 the spoeud

500 /s )nd 15 exl austing |

UI the fuel as il k(m 5. 6. O

' 1'()(31*&[ the thrust ist - | B

b; 1{)\ LGP '
.(23} 53107 N

ket 500 w/s. reli um to the

Rz L]

(f-‘\ P

il & 'c‘.). Jj




96, A 3.00-gram bullet { Losteay ) lraveling horizontally at 400 m/s hits a
3 .00-kg wooden block which is inttially al rest on a smooth
Lorizontal table. The bullet buries tsellin the block withoul passuy
througl. The speed of the block afler the coltision 15

a) 133 cmis 4y 4000 cmis
(07 40 ems ¢) 16000 cm/s

c) 1200 cn/s

27. . A stream of gas cansists of nmelecules. Each melegule has mass.m
and speed v, The steeam 18 reflected elastically from a rigid ;
surface as shown: The magnitude of the total change iy momentun of

e stroant is:

M. <
=T —— - ‘ N
~ - . e
~i D 5’%")
& =t W
® - : @
\ N ; @ |
. r
LI @
') : Ly 30 ‘
2 / D \ . !
T Yy PRI A RREIREEL

b (1%

é.
" O pugkV) = _"im\(" v b U Kl

ay 2mnyv g‘l)) mnv ces 607
b) 2wmny sin 607 . ‘ (&) mnv
¢) muov sin 607 '

CNDT L T T
; % ‘. \

A wheel starts rom rest and has an angular acceleralion that is
)= 6. The time it takes to meie 10 revolulions. is:

oV
o

piven by oft

2y 2.8 by 3ds @) AUy dy 4.7s ) 3.3
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Three identical { Hlda ) objects of mass vl are ¢ fastened o @
massiess rod of lenpth L as showi, The rotaenal et { nmmcnt

of ineilia ) about one end of the tod of this 2 array is: .

e _m Lo

A d;sk w;t 18 mhtmn’li xne;m of 5.0 ) ke an® and a l’lﬂltio of
0.2 25 wi rotales oW é fyictionless n\c:(ﬁ s pe rrn,mi ctitar to the
d1~31 md thmum its Cc,"ltvl A force 0£2.0 N is apphbu lm‘r'*;,mgi];& )

li‘*‘ Finy ( 'u-L_aJ, ). The Lnrrum ﬂc,eclm 2tion or Lhc, usk is
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L. In simple harmenic motion, the magnitude of the acceleration-is-
Ay i{tg;@ﬁg}\y proparfional to the displacement
LBy proportionalto the displacement

) n?ix?ff"éfgﬁer than g~ -
D)} constant

‘E) greatest when the velocity is greatest

2. The coefficient of static friction between a certainy cylinder and a. hertzontal fiGeris,
A:40:11 the rotational-inertia of the cylinder about its symmetry axis is-givenrby T ="
/ # ™y . . > ) J o
(/2HMRZtHen the maximum acceleration the cylinder can have without slipping is:
. ST vz e e s
Ay O.1g s MK
B) 0.2
C) 04g

Dy 038g N
) g s
3. A disk with a rotational inerti (I\*—:S\U ke mdanda rém”m rotates on a
frictionless fixed axis perpendicular to the Mjﬁf‘ is center, A foree of , 8.0
N is.applied tangentiall to the rim . The angular acceleration of the disk is:
2 ciekisnal tnetia 1. 5@ kg wm?
A) 0.4 rad/s? ;Qctciéw“.: 025 Cral 2 e
B) 0.1 rad/s? L . o
O 1.0 radis? Odasy = BF
D) 0.8 rad/s? At
E). 2.5 rad/s2
4. An 800-kg éIevétor is descending and its speed is lncreasing at 4 m/s?. The tension in

‘the elevator cable is:

L S0e % g -
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5, A-car rounds a“80-m radius curve-at a constant speed of 20.m/s. A ball-is suspended
by-a string from the ceiling-of the car-and moves with the carr The angle between the

string and the vertieal is:

3
3
[N
o
'.‘.
=
&
x
:T‘
O

un ng ﬂ\p

=) YEo 860

s

mnce.nfj‘ e hall
ESS 0N 2all

!

e (A

6. Oné object is-thrown vertically upward withran initial velocity of 100 m/s and another
‘object with. aninitiakyelocity-of 10m/s” The maximum height reached by the first

object will be

,J%{ 000 times
B) 10 thmes
C) 10,000 times

D)  none-of these

_BY 100 times

7. A rocketisiraveling in outer.space at 2500 m/s and is exhausting fuel at arate of 80.

ke/s. If the spesd.ofithe fuskas it-leaves the-vocket & 1500 mls, relative o thevoekes, i
the thrust is: Lo P s psao / SM)
4 ¢ - i . P,-_-“ g Y ’j A .
A) 25xT05N - 2y , pof
) v(ﬁml = ? V‘f Aok =«> Ti’ _QQ’E \Leia{-;gwe.
B) 1.5x105N [
oL
C) 1. 0x105N } (1535} - 20{'\(3 3
L _n2yies L)

E) 2.9x105 N

_that of the other.
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8. A.0.50-kg blockattached to.a-spring with 2.5pring constant of T60-N/m oscillates oma:
horizontal frictionless surface. Thetotal mechanical energy-is#). The greatest
extension of the spriig fronrits-equilibrivarfength is:

LA (‘_':\E-*-“u—_"j_ . I »'fi“;. f(jo\f\,) /{l");
A) 0.375 o E‘m ec\mwye%t - K ke }/
B) 048m -
C) 020m “os LR
D) 0.12m

, g € 2, 0¥ 3.“)‘[ X .~ v
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9. SuppaseA = BrC™, where A has;"izrggﬂn_sm LT4B has dim_grﬁ;q As L2T-1 4nd C has
:—"ﬂ-”ﬁ”ﬁ'éﬁé“i'—ons T2 Then the expanents n-and in have the values: ‘
‘J . - N J ' .

.

A) 203,13
BY 2;3

Cy 4/5;-1/5
Dy 1/5;3/5
Ey 172,172

10. A 400-kg stone is dropped in a 2000-kg truck which Was initially moving at 5 m/s
After the stone rests on the truck, the speed of the truck is:

A

' ( AL vz \"2\“.‘.)-:-” L.VV.\\VQ ‘.—\f\\‘e_\ia) g
; ﬁb o} —';—i?ﬁo gy = (100}
A) 4.7 mis Lioe)t eRor. =
B) 3.6 mfs
C) 24 mfs-

E) 5.0m/s
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B)
C)
D)
E)

13,

- its highestpoint is
i r———— T

A)
B)
<)

E)

A'3.0-kg object moving in the positive x direction hasaone-dimensional elastic

“collision with a 5.0-kg object initially at-rest: After the collision.the 5.0-kg object has.

avelocity of 9.0.m/s in the positive x direction. What was the initial speed of the 3.0
kg object?

L 20mils. L

12'm/s
8.0 m/fs
16 m/fs

24-m/s

After ﬂymgf@r 15 minutes in a wind-blowiirg-40.km/h at-an-angle.200 south of east,
an airplane is-over a.town that is-60km-duenorth ofthe starting point. The speed of
the aitplane relative:-to the air is:

272 km/M, 14.5° West of North 2 & .
256.5 km/h , 8.5 West of North \ ‘

240 km/h, 20° South of East

296 kim/h, 19.5°9 North of West

240km/h, 17.5° West of North

A projectile of mass 1.0 kg is fired with an initial speed of 10 m/s at an angle of 60°

above the horizontal. The potential energy (relative fo ground level) of the projectile at

p e (1)Xg Vo 10 mfs ang,ie.»_'@?_ £6 /%\
. - j ]

18.7517

75.017

37517

) 50.0J

55217
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14. A boy on the top of a building 20.m high throws a stone horizontally outwards with a
speed of 25 mys. It strikes the-ground at what horizontal distance from the building

AY 100m
B) 45m
C) 40m

Q) S0y

E) 10m

15. S‘taﬁmer aﬁ

t= (); an object moves along 2 straight line Iis coordinate in-meters is

et
- ~

ST ¢
- o ‘
Vezs mls e Qrus
N — ﬁﬂmmﬁz‘:":}
3 ‘*\
\\‘\"x J"
d < 230 m
H
- s —

C g_wmx_&@)i,t 283/ where t is in seconds. WhEH“xI momentacily stops its-

accelefation is:

3

. ) 2

Ay -24 mjgz - 76t - i
D) -48 m/s?
E) -30 m/s?

A) string on the hand
B) hand on the string
- C) block on the earth
D)  string on the block
E} bleck on the string
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17.. /A block rests on a ¥61gh honzontal surface ({i; = 0.65,31 = 0.40). A constant

Rl e i B S S

-horizontal-force, just sufficient to_start the block-in motion , isapplied. The.
acceleration of the block, in m/s?, is:-

A) L5
B) 0
Cyase
D) 3.5
E) 4.5
18. For the following three vectors: TN ~
A =2i+73j -4k AR Y ©
B=-3i+4j o, ' -y
C = 6i - 5 L fy{ J
C.(AxB) = -3 e
A I i f',’ - A
: C (0t Cglo -t RE
’ 4 ;\‘ y’\? ‘f ” ~
Ce LAY ! ) A B 56 4ugd - 1EK
y / & (g bow - ¥
SN A I B
s . 38
| "5!; \
g

19. Aball of clay falls 15.0 m to the ground. It is in contact ontact with the ground for 20.0 ms
béfore stopping. The average acceleration of the balf durd during the tire it is in contact

with the ground is: W 2omls

. A ay T ow '—Q\V . ‘f ‘
A) -866 m/s? Down "I Z
B) Fi30sm/s2 Up ° |
Cy 1130 m/s2 Down ¢ 15,0 (m |
D) zero g6 i
" i
E) 866 m/s? Up "y 2T 6 ;
LWFX 5065 *
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e 20. A small object slides-along the frictionless loop-thesloop with.a diamete:r of I4m
W‘iﬁfmmzmum speed must it have at-the top of th&loop‘?
A i

ffqufms - W !
MYt s v X ﬁ Jm
D L,

y/
| Mgy M = (km) (}n tad ¢
A) 11.8mfs - R [
. B) 100ms. D \ e 4/;\9 2fc
C) 42 ms
oDy 16:8m/s _ -
B). 84 m/s .
N ’ £
36t §03

21. A2 kg particle moves with velocity cemponents’y, = 30 wv/s and vy * 60 m/s as it
pisses-thraugh the point Py(3, 4 O) m. Its a'nguiar momentum rclatwe to pomt Ps(-

~2)m13, ' g 150 ~§-6GJ ‘ -m/S i
A) ...'6001{ kgmzfs ‘ 'T[‘L(3Li"‘ud)] -
‘@\ 720k %o, mils .
C) 480 i kgm2/s X7 { "ﬁg‘;’

D) 960k kem?2/s

o amyilged ¢ 1208
E) '720.j.~kgfm2/s>q : 134&-‘*‘-0”%(}_1 +13 4)

=
7

22. The area under an acceleration-time graph represents: - )*i 6 &
e i LY b - ) 6 '\ 1,2 7
{ X
A} acceleration R v o
B) dxsplacement Lo s
o m’ 12 2 (-2 w2d ) w ]{(3@042%1

change in velocityw ‘ Q
‘E) change in acceleration 600 :
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23, The only force-acting on a 4.0+kg body moving along the x axis is given by F = {2-).
N, where.x is in m. If the velocity of the ohject at x= (0 is +4 m/s, then its speed at x
=2.0mis:

¢ "2

B T

'l (2wl S4)

e

wWo A%

“3‘0 H]JS I TS = 2 . . ST
Y- éﬁ Zr““{i«:}"*"\f’ =) Yo

l'—_\

24, A wheel starts frdm- x:es-ta:‘@has s an an ﬁ_gﬁulal acceieratzon that is giverrby Ex{f} 612, The

fime ittakes to aks 10 revol mvolutmns is: . ,
(‘-\\/:'4&!5).&3_“ QK(H-wé: 0 re = 207 {QQ? Li s TN fé - .?Ie,
5 214 H3¢ o
() 214 s : ‘ A
B) 475s oo W rﬂi C*L 7 Lod Ay

€) 335s bt by we 26 +¢ T
D) 5365 ‘“”5\6 ol vﬁ»ﬂ”«_?\_/"‘“*ﬁ

E) 40

.25, Athimrrod of length 1.2 m and mass 0.4 kg is suspended freely from itz end at A. It
was allowed to fall fromra horizontal positionTHe speed of its end (B) when the rod
is vertical is:

(IM 1/3 M2 )

A= 11
AY 7.9 m/s A

B) 12.0 m/s C e 60U
©) 5.0m/s
D) JS(C“ID/S
B)-3.8 m/s

e
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26.

Ay

B)
C)
E)

27.

A)
B)

%))

D)
E)

28.

A
B)

D)
E)

(- MR%o
- Mo

T

A boat is-sailing at 12 mv/s 30° West-of North withrespect to the water in a river that
is.-flowing at:6.0.m/s East. As ohserved from the shore , the boat is sailing:

due West

30° East of Nerth
due North

nene of these

30° West of North

R e o e i

When a particle-makes _a head-on elastic collision with another particle, initially at
rest; the;greatest fraction of kinetic energy is transferred if: T

the ingidentpagicle is muchmere-massive than the target particle
the incidentand target particle have thesame mass

35;3: / i :
the incident particle is traveling very-slowly
thie incident particle is much less massive than the target particle
the mcident particle is initially traveling very fast

A uniform: disk has radius R and mass-M. When it is rotating with angular velocity o

about arraxis through its centerand-perpendicular o its nggﬂe_”i»_g_s_uagqg_g}g‘momentum is
Ieo. When 1t\1§£9jc§_tlz_1gm_gt_h the-same mroular velocity about a parallel axis a distance

h away its-anguiar momentum js: .
AR wme
(I +Mh%ja.

I+ MRZjo.
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29. Anobject-ofmass 40 g ismoving in a horizontal circle of radius 0.5 m at a constant
speed of 2 m/s. The work done on the object during one revolution is:

40 g = ) G0 Ky F s 0.Simy penks 7w
&) 2F o . JEDERE
B) 0J |
). 57
Dy 13
E) 47
30. Attimet, r=732}-13j m, gives the position.of a 2kg particle. The torgue acting on
the particle relative to-the-origm is: P s A A
e (o) . Ghiv . 3%
A LR 6l eur
A) 16t} Nm §= = a - - GhY
B) 2412j Nim = | N s
SO T e R A 10t Fem@ < (21061 m'6£~ =
D) 368k Nam ¥ e | 2otz 2k
EY O v 5, 8 ‘
- % . - 3t 5 EY 9'1{5}-)(:953“' (:)
S367 s b~ ik M AALR -9 R0,
e -1 ) 1% 216
31 Astarof radiud R =5 105 ¥ makes one reyu ution every 60 hours. It collzpses to
form 2 nuetron star of radius r = 20 ki, Its-angtilar velocity becomes: _ .
( moment of inertia for-a solid sphere is 2MRZ/5 ) - R
) 2 = E_{_g} ‘ 1'[‘ (—5 [
~A) 193 x.lOz'rcv-/.s o db 3h b PR T ’x
Ve B) 231 %102 rev/s T - TR TR P
i [ . - . ; Mo, .
. C) Li6x10% rev/s ‘"‘“ "‘fﬁ@’ y
2. D) 486x% 1051ev/s & S .
v v 3 - : Af Tk 7“‘-—‘ 3 4 '5,5\‘.
S E) 2.89x103 rev/s o f) o i%f‘*)—*{ Al b T
32. The potential energy of 'a 1.0 kg particle is giverm by: « v A 6
Uy =6/x2. + 4/x ; x>0 > T
If the total mechanical energy E= 16 T, then the turning. point for the particle is:
.._.._m.?_;w__..-..ﬁ,eé\,.;,_...ay;zs.m. N =

v) 205 (i8R -3) N .Page 10
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