=20 Co 5 (b9) /ﬁz

s J=AL
( 3. ’ 5. bail is kicked from the ground level at an angle o 60° to the horizontal. If the initial
velocity of the ball is 20 m/s, then ‘§ speed : jin m/s) of the ball at maximum_height is: ak A AL\ MAMN
—_—

S
£)0.00 £)20.0 0125 8 17.32 s S Meioa,,‘)l»
\/ VR S e —
BX - - UA=o
4. A firefighter 40 m a way from a burning building directs a stream of water from a fire hose at an

angle of 37° above the herizontal. If the speed of the stream is 30 m/s, at what height (in m) will the
watar strike the building?
C —

W) 29.0 31648  ¢)20.80 d) 1.0 ) 18.7C x

5. In the figure shown M = 10 kg and m = 4 kg. The coefficient of kinetic friction between the
inclined surface and mass mis &, = 0.3. Given that the system started fron: rest, find the

sneed (in m/s) of mass M when it has fallen a distance of 2 m.
! )

a) 2.96 b) 3.60
() 442y d)3.96
d) 2.}

5 ,
Ug_—_ + L ADX A

Sn=Hxu Mj(ose T-$h- qjsma= 14
I03 -T=loa
(09 - M g ~19516 = a

U§= J 2x4-gF x2

>¥E= 44136

3 ((o “YHacos0— 1 5i10)=]Yar

18(lo-o3 sz - Smm,.o)) =V a

az 3%



The horizontal surface on which the objects slide is frictionless. If m = 2.0 kg, and the magnitude
of Fis 25 N. The tension in string 2 (in N) is:

2) 2.5 b) 0.0 ¢) 10.0

d) 15.0

F
mm—
)

HHCIGEG U

Ta sm
Ta=aA*2:6:% a=_ =3¢
A S Al
7. A 3-kg block is pushed against the wall by a force_F =40 N that makes a 30° angle with the -

horizontal. If the force is just enough to hold the block without sliding down, then the coefficient of
static friction (y,) is equal to: TS

2) 0.168 b) 0.200
e) 0.262

SS = Hs ( F cos e) > 7"3 =‘-"S(‘10(e:

*)

kae=35-+m3 s =027
Uosing~y0)=-f¢ +< 3% 9438l

$o= 943
B -9-- A plane flies south at 500 km/h for 2h and then flies west at 500 km/h for 1 h. What is its average
3 speed (in kmv/h) ? - - -
a) 3727 )0 d)333.3 e) 166.7 Soo =ﬁ
4
S = A‘i—JJ_ - lboo+So0o ~—Yoo A'°'°°°
& +én (+ 2 Coe=d2

(
J\L’ §oa



kX a)
X b)
X c)

»v e

10. )The diagram below shows 3 vectors ail of equal length. Which statement below is true? f ( ﬁA' é M’
l
/‘.

Yo lost

e W
A+B=B-C heak
A-B=24-C *
A-B=2A+C
2A +2B=2C
A
A+B --2

\L
>)
\
Ty
\
G
Py
4+
o

-
\
1

(

b

-
ﬁ
S
\

N

Newl
n

PPV
+
e

)

Pulley (Frierionlegs .

7) Two masses are connected by a string which goes over an ideal puliey  .uonless and massless) as shown in Fig,. 3.
Block A has a mass of 3.00 kg and can slide along a rough plane inclined 30.0° to the horizontal. The coefficient of static
friction between block A and the plane is 0.400. What mass should block B have in order to start block A sliding up the
= > Slond

ramp? —/‘13 M =2 2
A) 2,5;% B) 0.46 kg 0)3.20kg D)4.52kg : E)14.7 k, ) 7 A
— Fy

$s 1.o s

’g’sﬂ\o = FIG.3 M%
T=39s10 - 35 =0

M3 9 ~ 1= o
M&3 —Bj sine — Y bqese =0

MR = BSiNcro)+ 0-d w3 v Cos3r= 3539 h{)

gsz BD(OSB tls



Vi
9) Abox slides down an incline tilted at an angle 14.0° above horizontal, with an initial speed of 1.70 m/s. The coefficient
of kinetic friction between the box and the incline is 0.380. How far does the box slide down the incline before coming to

rest? ygoo HW

A)233m B)1.78 m_ €)0.610m FDfT16m —y

E) The box does not stop. it accelerates down the plane, e ——

10) A 4.00-kg block rests between the floor and a 3.00-kg block as shown in Fig. 5. The 3.00-kg block is tied to a wall by a

horizontal rope. If the coefficient of static friction is 0.800 between each pair of surfaces in contact, what minimum force pJOr
must be applied horizontally to the 4.00-kg Block to make it move? My Wil NE

aove
al
A)2LIN  B)162N 235N | D)785 E)549 N
RN

d =1
W et
M+ w g, ,:myu—Lk

~ Harigcosed=Axyn + Lo~ )

7
?
7
/
/
/
/
/
?
%
7

~HK :) (ose&-'_; (0-ui) == * d xsine
-0-53 x99l Cos()x -JZ (o- ) =48 xdx sintM)
d= 1-lbm

Q \o) o

Ssa ahey |- F F = {sc F 3o
gﬁl _ Mi

«

= '/s(mvrm)j *“slm—)J

- "Sj("" +Am2)
=o-8)\‘1-8(h+4,(s\)’ f3-sv



1) The position of an object is given as a function of time as x() = (3.00 m/s)t + (2.00 m/s’)”. What Is the
average velocity of the object between ¢ = 0.00 s and = 2,00 s?

@7.00 m/s B) 13.0 nvs C) 27.0 m/s D) 11.0 m/s E) 3.00 m/s

———

Lo 3 W7, P

" Ay .
wi=d &= 3@ +Aa) = 1y

M = Fals
A

5) A 5.1-kg box is held at rest by two ropes that form 6 = 30° angles with the vertical. An external

force Facts vertically downward on the box. The force exerted by each of the two ropes is denoted
by T. A force diagram, showing the four forces that act on the box in equilibrium, is shown below.
The magnitude of force F is 920 N.. The magnitude of force T is equal to:

A)970N B) 388N @560N D) 486 N E)777N

F+w=ZT$M9

e Moaflits) s
2 » i (6o)

6) A student is sitting on the right hand side in a bus, facingthe direction of trave!, The bus turns left while the
student remains in the same position on the seat. While turning, the student experiences

A) A force to the left and a force to the right B) A resultant force backward
C) A resultant force to the right A resultant force to the left
Zero resultant force - > / / &u—
§ —0 /Sor( e ) b} /’f

- S Shiderk il
rémaia f-AtLL_



speed. The coefficient of kinetic friction between the block and the surface is
— 5

0.50 B) 0.87 C) 0.42
i g B LA o i e e o —

10) The figure shows two objects connected by a massless string. A force (F) of 30.0 N acts on the object with
mass m; = 5 kg to the right. If the coefficient of kinetic friction between all surfaces is 0.2, and the system

accelerates at 2 m/s?, what is the tension in the string? _
) F
@028 B)302N 398N D)498N ﬂ——m—»
i

E) The problem cannot be solved since m; is not known F

Mk = 02

&q) ga’ Ha mqsine 2 }\3659 = Wq aj’s/aa

Ma- {ano = 0- S+

Q\O) 9"3 =320V
M\ v "
Ha=o"7

/ A, .

Sin
30 - Sk-T" ba

a= 2/t

%0 — Mu 5‘3 -T=Sa
20 —0%xsx 48 ~T = b (%)
1= o9V



Q4) A football player moves 15.0 m north and then 11.0 m south. The distance he has traveled and the
magnitude of his displacement, respectively, are:

2)26.0 m, 26.0m 6.0 m40m ) ¢)40m 40m  d)4.0m,260m €)26m,0

+ 1S =1 distane des placmcnl'

IS+ = 46 IS¢ =Y
2 = Z < } 4 8,1‘
Q5) The figure shows two vectors A and B. The magnitude of their
resultant | R| = |4 + Bl is: Ax=lo Bx= 6 Gs '208=6m 1200

)0 2 :3))71(3)2 e Aﬁ:o BJ:‘SW(\?,O) 6o° Cj A=1§m 1,1 ?ql
Rx=# Ry: S ~~—p ks

—_—

T-"95in(33) = IMMJ (o5 30= MA
Q7) In the figure shown M = 10.0 kg and m = 4.0 kg. The coefficient of kinetic friction between the

inclined surface and mass m is #, =0.3. Given that mass m moves up thedncliged plane, determine the " 3 -T=M—a
acceleration (in m/s’) of the system, \)\ *"’3""35‘4(5") = 0'5("')‘9.‘2}.‘)3.‘1

\o
2)6.3 b) 5.6 ¢)3.4 93 T (o+4

'03
Q8) In the figure showﬁ. the two blocks are connected by a

rope. Mass M= 2kg and all surfaces are smooth, If the force

F = 40N, then the value of the tension T (in Newton) in the M M »F
rope connecting the masses M and 2M is:

a) 6.7 @5? ¢) 3.1 dy11.4 €)9.8
_/

Q9) In the figure shown the inclined plane is rough, p, = 0.4 and e = 0.1
If M =2 kg, which of the following st s is correct?

3%
Sy a= Y-l

a) The box accelerates down the incline at 3.4 m/s’,
b) The box accelerates down the incline at 2.4 m/s?.
¢) The box accelerates down the incline at 1.6 m/s?. ”
d) The box moves down the incline at constant velocity. ljc°5b
“¢) The box remains at rest.

Jﬁ\ﬂ“?

( / ore

2398 % SN Aoy = (TN

SSMPO"‘ * 3598 1co5(20)= 131
Ol”V""j g"“e < Ss max

oby Temain Slabic




Dr. Mohammad Hussein PHY 105 Recitation Session - First Exam - Chapter 6

1) A PHY 105 student is holding a book of mass m. He walks a distance d at a constant speed v.
The work the student has done on the book is:

zero +mgd - mgd +1/2mv? -1/2mv?

rallll? . ; i w F -Ir"U,l %’_: AK +_b‘u %

2) Imagine you push a box of mass m a distance d across a floor with constant speed. The
coefficient of kinetic friction between the box and the floor is p. You then pick up the box; raise
it to a height h, carry it back to the starting point, and put it back down on the floor. How much
work have you done on the box?

pemgd zero pemgd + 2mgh pkmgd — 2mgh _ 2p«mgd+ 2mgh

w£+u/%°°)«/+/> )

w F= stcl.

3) When a ball rises vertically to a height 3h and returns to its original position, the work done
on it by the gravitational force is L

—6mgh -3mgh +3mgh + 6mgh @

4) A 20 g particle is moving to the left at a speed of 30 m/s. How much total work (in J) must be
dage on the particle to make it move to the right at a speed.of 30 m/s? 0 AU;‘:O

@ +9 -9 +18 -18

he enoine nf a triirk nf mace QAN ko ran dsliver anaverace nnwer nf 1n4Rn W If the trirck

WF ,K/ MK)CMS an Lp;fé

WE=o




m f
5) The engine of a truck of mass 940 kg can deliver an.average power of 104800 W. If the truck
accelerates from rest, the speed (in m/s) after 4.5 s.is: (Ignore air resistance)

w=o
317 11.2 15:1 4.8 36.6
L 2
/7: W - AK 04800 - _2XTfoxy > U=3I-7
t N3 ; 4-g M5
m U % &y ug 5 —
6) A 100 kg box is pushed at a constant speed of 5.0 m/s across a horizontal floor by an applied
force F directed 37° above the horizontal. If the rate at which F does work on the box is 0.66 hp,
the applied force F (in'N) is: Hint: 1. hp = 746 W P
— o

123 980 98 164 43 1_

0-b6xFYb= F +S xtos >0
U
m f= 133w

7) A motor lifts 33000 kg elevator 210 m up during a time interval t at constant speed. If the '
rate at which the motor does work on the elevator is 362 hp, the time interval t (in s) is: Hint: 1
hp =746 W P

p=FU(o>0

23 1.7 9 14.8 19.9

worK due Lo f)raui‘J el

o |
3ufi= 000 x 7-8Ixdo z 1

t

T Lan

(= 208

8) A horse drags a heavy cart (200 kg) horizontallv on a,fo’ugl\))ﬂoor at constant sgeed. The
power delivered by the horse is 1.06 hp. The coefficient of kinetic friction between the cart and
the floor is 0.115. The speed (in m/s) with which the cart moves across the floor is:

35 11.7 9.0 2.1

0.3
P- Sucos8
obxT4b =o Nl xA00 294 xU ~—> V=35 n/S



9) A 125 kg cart initially at rest is pulled by three ropes as shown. When the cart moves 100 m
horizontally on a frictionless level, it’s final speed (in m/s) is:

V{o. N 500 N F, = 300.N at 0°
F, = 300. N at 40.0°
300. N

30.0°7~_140.0° gy F; = 200. N at 150.°

W5 WF = skspd

(Soo*loo) +(3oox (o510 glo0) —@n k(ogC)xlog) = | x|2¢K gt
2
25 Bais

30

10) A box of mass m at a height h above the floor has a speed v. Its total mechanical energy is E.
A second box of mass m at a height 4h above the floor has a speed 2v. The total mechanical
energy for the second box is:

4E 2E (2)%E E (2y%E [: _71—”' dz M"g Py
E tmaf « m 94h

L = L’(‘g"_lﬂl}J— m o)
b2-4

11) A box of mass m is moving with an initial speed v on a horizontal level, where the
coefficient of kinetic friction is ux. The box moves.a distance d and stops. If the initial speed is
doubled, how far will the same box move before it stops? v¥-o

d 4d? I}
,u)(;,u)@: ﬂj{\b%m(o-uis)
Al it
fﬂaﬂjd /‘Rﬂu
Haffd = L@ud



12) As shown, a bead of mass &i(’g‘lmmersed in a certain liquid is
released from_&ta? point A. At point B, the bead has a speed 9f_6U
m/s. The work done on the bead sin J) by the viscosity (friction force)
of the liquid is: ’<

-5.7 +15 +9 =15 -9

(Us J—,UJ’{= Mjh, + AK
J

1

s

wf - mqg(2-s) +l my
J z

w§- 05 9:31(2-S) + _|£ koS x 6= -5-F5

13) A 3 kg ball thrown vertically upward has reached a height of 100 m in the presence of air
resistance, The air resistance has performed —800 J of work on the ball. Determine the height

(in m) the ball would reach if air resistance can be neglected.

127 100 163 196 201

Vwith 3ickon = 3% 9-21 g loo= 2943 T
U withott frickon = 2943-(-800) = 373§

Uwibhout frickion= 3TR = mh=3x98I xh
5743= 2 x9.81xh
: h= 11713 m

M Ji
14) A'box of mass 18 kg is dropped from rest from a height ofps‘a m above the floor. The box
falls vertically downward and reaches the floor with a speed of 15 m/s. The work (in 10° J)

exerted by the air resistance force on the box is: U@ L
-12 -16 +12 +16 -14 W J

K XK ——

Mf'“/g’ =k + AU

wh- %’*I‘&*(K\t +BAIRA(-80) A —moj% 1S
- 8FKY



m i
15) A 0.5 kg ball thrown vertically upward with an initial speed of 4.00 m/s has reached a
aximum height of 0.8 m. What change does_ai[mﬁz‘g:n:_e cause in the mechanical energy (in

J) of the ball during the upward motion?

0.08 0 16 3.92 4.9

Jal Mayimue) ha'j/h‘ -0
M+ WS - akeu

w4 Lros(8-4) + (5x48109)

wy- -0 08
16) As shown, 2 kg block slides along the
track with an initial speed v, of 6 m/s. The
blue section of the track is frictionless
(u=0), while the horizontal brown section
is rough (k). On the rough section, a
frictional force st_ogl{he Block in a
distance d. If the height difference his 1.1
m and py is 0.60, what is%in m)?

12 45 2.6 34 57

e e wh+ wf- Bk +m9h
U
-Hkm;d: i_mu"' +m3h,

- obrWnisd- #L/*(o 6) +
A% 98¢ 1
d: l‘ 21



17) As shown, a block slides at point A with an
initial speed of 7’m/s along the track. All the
sections of the track are_frictionless until the
block reaches the section L (of length 12 m),
where the coefficient of kinetic friction_is 0.7.4e
If the height differences hy1 and hare 6 m 2'm
respectively, how far (in m) through the

section of friction does the block travel before:

it comes to a complete stop? ue_; o

93 63 103 Q2 _ 57 w%+ = MK 4+AV

“ gL = 1 () -/33

(- 7)- 9-81(4)

-0 7x98Ix(-

o=

(= T28m

18) A 1 kg ball is located at the top of a 4 m plane

inclined at 45° as shown. The ball begins to slide

down the inclined plane fromurgtﬁ'he upper half of

the inclined plane is frictionless, while the lower half \\o“

is rough, with acoefficient of kinetic friction px = 0.3. 9\‘[((/ A0
~ The speed (inm/s) of the ball at the bottom of the ‘

inclined plane is: — N%=)

yﬂwg: Ak + Myl
d

- Mj 51'09%-'— _\im U(L— Mj h

\ &2

§ude

89N, 5.3

hs l’ "ﬂ( ‘lc) :221

v X
0o Skl g-3sindR = | xleuf — 1 xRk
2

US= 6-8S4 m/s



NOTE: For problems involving gravitational force, use g = 9.80 m/s* unless otherwise specified.

Q1) A car travels 40 kilometers at an average speed of 80 km/h and then travels 40 kilometers at
an average speed of 40 km/h. 1 km/h, The average ;&gq (in km/h) of the car for this 80 km trip is:

A) 40 B) 45 C) 53 D) 60 E) 80
l"b = zo
D=di+dr ~> o - 533 ¢& b=1
2
Lot 1 4l o _yp
2’ ét é: l
Q2) The vectors da, 5, and C are related bgc = _g — b. Which diagram below illustrates this
relationship? C4b = -x =< o
b+c=ou
-
“ ’ ‘% 4? g 4? f’
g ¥4 g
%v’“*
I I @D faif blust v
he.
A) L B) IL C) IIL D) IV. E) None of these

Q3) In the diagram, A has magnitude 12 m and B has magnitude 8 m.

The x component (in m) of A+Bis:
A) 15 B)45 O) 125 D) 15 E) 20

Ax= [A0syc =848

Re=" )3 13 AJ= [hsings - 343

RB: I 552 </\ﬁ _
Bx 31(05(300)5“' é

R=\ (n49° (s* =1n:S7 By = 8sin(zoy =-6RB > °

Q4) Two blocks weighing 250 N and 350 N respectively, are W
connected by a string that passes over a massless pulley as shown. %\0

The tension (in N) in the string is:
A) 210 B) 290 C) 410 D) 500 E) 4900
© T2 =282 k1636~ [T- 2916 N

S 350
\T 1§0— Zg‘-’ Qa > 3§ 0-9s0= & (2(‘0-\-‘}50)

931
%o -T- 3(0 a a=1-63S m/<"

-3



Q5) A 32-N force, parallel to theincling, is required to push a certain
block at constant velocity up a frietionless incline that is 30° above the
horizontal. The mass (in kg) of the block is:

A) 3.3 B) 3.8 CNS.7 D) 6.5 E) 160 v
./,
F - /"7 5iNB=0
\’) ?
i M Sl Yo
J=m x4l Sin (30 3 \
M= 65139k (050
# J "4
Q6) A 12-kg block rests on a horizontal surface and a boy pulls on it with a force that is 30°
below the horizontal Ifthe coefficient of static friction is 0.40, the minimum magnitude force (in
N) he néeds:to start the block moving is: s feoco
A) 4 B) 47 C) 54 D) 56 E) 71 1?_
F(O$ o = /gs & M ,
N

F (os6 = HSéijFsmB) FSMO MJ
F(os 30 = 0:4(12x43 + Fsin3o)

F- Fo-6a1¥

Q7) A 5.0-kg block is resting on a horizontal plank. The coefficient of static friction is 0.50 and
the coefficient of kinetic friction is 0.40. After one end of the plank is raised so the plank makes
an angle of 25° with the horizontal, the force of friction (in N) is:

A) 0 B) 17.8 6') 207 ) D) 222 E) 44.0

olri\liﬂj {of(e > MgsinCesd 5 x3-8xSin (i) = 20- F "
S a5
smax » Hs A o5 25) 0525 x9-8x (05 (%) ) -

= 222
gs max ) Aﬁ\lt"\j §uce = obgy isshl shakic 334 - driving Rocce=20.7¥



Q8) A 5.0-kg block is resting on a horizontal plank. The coefficient of static friction is 0.50 and
the coefficient of kinetic friction is 0.40. After one end of the plank is raised so the plank makes
an angle of 30° with the horizontal, the force of friction (in N) is:

A) 0 B) 16.97 C) 21.1 D) 245 E) 49.0

¥ Ari\liﬂj &of(e > Mgsinees) 5 Hxt8xsinem)= 1Y-SV 23«*’%

’gsmax > Hs ay (o5 (25) 3 05 x5 x9-8x(05(30) = 21-21¢
¥ Jrfwnj &rzc 735 mak  which means oby is Moving

&ua dh»«j Cose ~> 04 x5x9-3 Cas ()~ 1699

Q9) A 5.0-kg block is on an incline that makes an angle 30° with the horizontal. If the coefficient
of static friction is 0.50, the minimum force (in N) that can be applied parallel to the plane to
hold the block at rest is:

A) 0 B) 34 €) 211 D) 245 E) 46

Fappiek +3s - ) 5in6

o"o

=
0)"_\@ / 30 =

}:-. $%4-89in¢30) =05 X9 8KSx Cos (30) A

F-3.220

Q10) A 5.0-kg block is on an incline that makes an angle 30° with the horizontal. If the
coefficient of static friction is 0.5, the maximum force (in N) that can be applied parallel toithe
plane without moving the block is:

A) 0 B) 34 C) 211 D) 45.6 E) 55

/:= %s + mj 5ine

- ‘\e
)— 20-Sx 9815 (os(3r 5xq-gx5iNG l‘\“b"‘
=95 7




Q11) Block A, with mass ma, is initially at rest on a smooth horizontal floor. Block B, with mass
ma, is initially at rest on the horizontal top surface of A. The coefficient of static friction between
the two blocks is Us. Block A is pulled with a horizontal force. It begins to slide out from undgr

if the forceTs greaterthan:
A) mag B) mgpg C) umag D) u.mpg E) s ( mat mp)g

> §s
—>

B
e Ssten mouin LA
s" loy 4//’/ j F th (ma m

-
» il ﬁ.s an (ew‘er‘ n
('rg;:«c i jn starl ,Las/,kau/{ % f)

S5

W‘l s
—>

Il
"ég mAq

Q12) A 1000-kg airplane moves in straight flight at constant sgccd The force of air friction is
1800 N. The net force (in N) on the plane is:

B) 11600  C) 1800 D) 9800 E) nene of these

R nel fo(ce al~(ov\s4av\+ SPCEJ s Tgo -
V§-Ui > =0 5 =0 3F0



Q14) A 4.00-kg block rests between the floor and a 3.00-kg block as shown in the figure. The
3.00-kg block is tied to.a wall by @ horizontal rope. If the coefficient of static friction is 0.800
between each pair of surfaces in contact, what horizontal force

(in N) must be appliedto the 4.00-kg block to make it move?
A)162  B)54.9 G 271 D) 23.5 E)78.4 3gkg
8 |
®
g 2091 _9
e Ol ey

% l"(& 0 )
1919 F=%s,f g“—

= Hy (mem) oy + "5(’"?-)3

= ﬂsD( " +2me)
=0998( 4 r3cy) = M

Q15) A rope pulls on the lower block in the figure with a tension
force of 20 N. The coefficient of kinetic friction between the lower
block and the surface is 0.16. The coefficient of kinetic friction between the lower block and the 1k
upper block is also 0.16. The pulley has no appreciable mass or A })
friction. What is the acceleration (in m/s”) of the 2.0 kg block?
A)41 B)Ss C)84 D)9.2 E) 0.7

/T/-@KseaA = o~
Z.D«hmw\cs ﬂ‘- gk‘/?,&

&\T "
20'1%K-€K'—'5a %%

20-2(1x93x0-16) 016N T ] kg |2 8knuns
A= Y-05 M/z" Sn



Q16) A system comprised blocks, a light
frictionless pulley, and connecting ropes is shown
in the figure. The 9.0-kg block is on a perfectly
smooth horizontal table. The surfaces of the 12-kg
block are rough, with uk = 0.30 between the two
blocks. If the 5.0-kg block accelerates downward

when it is released, then its acceleration (in m/s’) is
B)l2 C)14 D)l6 E)LS8
- %k =~ qa )

59 -1 = bd 5(98)- tlk r/lf] = Ya

53—Sk=|‘|a / a= 5(7-@]—0-'5*&1;9-%\ = ofgmis
iy

imy aev e a ~y 2. Y iy xew

P N

Q17) Consider the system of problem 16 with the following
statement: The 9.0-kg block is on a perfectly smooth
horizontal table. The surfaces of the 12-kg block are rough,
with uk = 0.30 between the two blocks. The mass of the

hanging block, M, is unknown. If the hanging block is moving  —
downward with a constant velocity of 1 m/s, what is its mass /
M? Answer: [ ui*12-kg]

Constant veloify ~~y 4= AT

»fxmjﬂ ~p '!er%:»\;(]’
T= Mj Hk*ﬂﬁM

o¥¥ k= S'U\j




Q18) Block 4 of mass 5.0 kg and block X are attached to a

% — -
rope which passes over a pulley, as shown in the figure. An -

80-N force P is applied horizontally to block 4, keeping it.in contact with a rough vertical face.
The coefficients of static and kinetic friction between the wall and block 4 are ug = 0.40 and uk

=0.30. The pulley is light and frictionless. The.mass of block X is adjusted until block 4 moves
upward with an acceleration of 1.6 m/s’. Ww@s (in kg) of block X?
-
/’ a

A)9.9 B)93 ()87 % D)8 E)7.5

T- SK ’5J=5a.

MXj- T =NMXae T
AT ")}(

Axq - £ ~59 = (M¥)a ) i
P

AX (491)- 03 (80)- Htai) - (5 My)(+6)
My- 924 kj

Q19) Consider the figure of problem 18. Block A of mass 8.0 kg and block X are attached to a
rope that passes over a pulley. A*50-N force P is applied horizontally to block 4, keeping it in
contact with a rough vertical face. The coefficients of static and kinetic friction between thg wall
and block 4 are us = 0.40 and uk = 0.30. The pulley is light and g\o"’

frictionless. In the figure, the mass of block X is adjusted until

block 4 descends at.constant velocity of 4.75 cm/s when it is set
into motion. What is the mass (in kg) of block X?

A)65 B)72 C)80 D)8S E)9.5

Constamt Uelocit‘ 4-0 ) J

X

-1 - = B A"
MAJ T %K o] t—,;:ALJ pfl%u

—p N\Aj —ij -4

s R
g - mxq - 03(50) =

Mx= &9k



Q20) Three objects are connected as shown in the figure. The
strings and frictionless pulleys have negligible masses, and the
coefficient of kinetic friction between the 2.0-kg block and the
table is 0.25. What is the acceleration (in m/s’) of the 2.0-kg
block? -

A)2.5 B) 1.7 C)32 D)40  E) 8.2/-) ‘%h)u)
T =
39 A= e — 1

7(—%— $k-= 2a
H-q- a

39 -3k -9 -6a
qfﬂ'HK(ﬂ,‘D Zbon
19(1- Hk)=6a RETEE LSS
a= 2HS a/¢

Q21) A 4.00-kg block rests on a 30.0° incline as shown in the figure. F %
The coefficients of static friction and kinefic friction between the S oV PR
block and the incline are 0.700 %hd 0.500 ‘éspectively. The magnitude 00 "Ao
of the force F (in N) that must act on the block to start it movi

the incline is: A)34.0  B)SL.1  C)54.7 M’%‘T\ shill skakic

el e =

3

F(ose=m3 SN0 +3s
Feoso - ms Sing « Ys (mg cose t F5in0)

F (os3y = (@30 SnGs) +0 -F (4x99 Cosc 3o)+f5cn(scb>
F- 840t ¥



1. The time T required for one complete oscillation of a mass m on a spring of force constant k

isT = Zn\/_ Find the dimensions k must have for this equation to be dimensionally correct.

M]
[T
Insight: This is a dimensional analysis question. The 4% does not contribute any dimensions.

erf)

Use [M] to represent the dimension of mass, [T] for time, and [L] for length.

T -ann
K

2. Acceleration is related to velocity and time by the following expression: a = vPt9 .

Find the powers p and q that make this equation dimensionally consistent. p =1and g =-1
Insight: Sometimes you can determine whether you’ve made a mistake in your calculations
simply by checking to ensure the d@ensnons work out correctly on both sides of your

equatlons a V é
Hhug pet =l

4. An ant walks away from the top of a
smooth bowling ball, as depicted at right.
If the ant starts to slip when the normal
force on its feet equals one-half its weight,
at what angle @ does slipping begin?

60°

Insight: The normal force itself will not be
zero until # = 90°, at which point nothing
will stop the ant’s fall unless it has sticky
feet!




6. A food particle from your breakfast takes a circuitous path through your digestive system.
Suppose its motion over a period of time can be represented by the four displacement vectors
depicted in the figure below. Let the vectors have magnitudes A=8.0cm,B=16cm, C=23 cm,
and D = 5.6 cm. If the average speed of the particle is 0.010 mm/s, what is its average velocity |
(in mm/s) over the time interval of the four displacements? Give its direction relative to the

n
direction of vector A. —3__ (%+ll>ﬂ7>*§~(=)'

0.0034 mm/s at 214.35° counterclockwise from A. 00‘0* lO -

62,

~
Free tip: First, find the total displacement of the food particle. Give its direction Z_ 525, oom/
counterclockwise from A. To find the average velocity of the food particle, use the average - >
speed value to find the total time elapsed, and then use the displacement and the

time to calculate the average velocity.

Insight: Food particles (called chyme) travel faster in the human small intestine, requiring at

least 1.7 hours to traverse the 6.1-m length at an average speed of about 1.0 mm/s.

| §em

=l

X=-8+4% =[S >
’;js 4+ -5-6= P-4 ~2 | R] :/ /5" loy* =18-ASc

2
U 3:-45%0” _ 2 qupisans 5 au9 xS anls
= 53 900




7. A mug rests on an inclined surface, as shown.
What is the minimum coefficient of static friction
required to keep the mug from sliding? 0.25

8. The human brain consumes about_ZZ_\Eof
power under normal conditions, though more
power may be required durjng exams, hmrQ‘!_.
(a) For what amount of tim& can one Snfcﬁ'ers bar
(see the note below) power the normally
functioning brain? (b) At what rate must you lift a
3.6-kg container of milk (one gallon) if the power output of your arm is to be 22 W? (c) How
much time does it take to lift the milk container through a distance of 1.0 m at this rate?

(a) 14.8 hours. (b) 0.62 m/s. (c) 1.6 s.

Insight: The human brain converts chemical energy into electrical energy and finally into heat
energy. The power required for doing mechanical work is typically larger than that consumed
by the brain. In practice it probably takes you a little less than a second to lift the milk 1.0 m, so
you expend about 40 W or twice the power lifting the milk than your brain consumes.

a)pP= W L~y 2 - dautiy - S3igeus

(4 Ahours
l)) P= Fus 2~ 3-6xd8xV

\=0-623 mis

C’) bX‘U’L = '= 069',% ‘t’ ’V’£= “6055

9. (a) To accelerate a certain car from rest to the speed v requires the work W, as shown in the
sketch. The work needed to accelerate the car from v to 2v is W,. Which of the following
statements is correct: W2 = W31, W2=2W;, W2 =4W1?

(b) Which of the following is the best explanation for your prediction?

|. The increase in speed is the same, so the work is also the same.

Il. To double the speed requires double the work.

11I. Kinetic energy depends on v?, and hence it takes four times as much work to increase the

speed to 2v
@our times as much work is required to go from 0 to 2v as to go from 0 to v. Therefore, the
k required to increase the speed from v to 2v is three times the original work.
(a) The required work is W2 = 3W1. (b) The best explanation is IV.
Insight: A common misconception is to reason that because we increase the speed by the same
amount in each case, the work required is the same. It is not, and the reason is that work
depends on the speed squared rather than on the speed itself. ‘_'
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10. A block rests on a hqrizontal frictionless surface. A string is attached to the block, and is
pulled with a force of 45.0 N at an angle ¢ above the horizontal, as shown in the figureugelow.
After the block is pulled through a distance of 1.507, its speed is 2.60 m& and 50.0 ) of work
has been done on it. (a) What is the angle #? 42.2°. (b) What is the mass of the block? 14.8 kg.

o

F = 450N _o |
v=o/ v = 2.60m/s (UF—ZIMU

3 (4-1] O
* 50z 4S(oso 'S \ ;o: 'ﬁ M x2-6

0=42-2° m- I‘H‘lkj

! 1.50 m ]

11. A golfer badly misjudges a putt, sending the ball only one-quarter of the distance to the
hole. The original putt gave the ball an initial speed of vi. If the force of resistance due to the
grass is constant, would an initial speed of (a) 2vi, (b) 3vj, or (c) 4vi be needed to get the

ball to the hole from its original position? 2v; —

Fak AoV Mg




Or.5 QuE —
Person X pushes twice as hard
against a stationary brick wall

as person Y. Which one of the
following statements is correct?

A. Both do positive work, but
person X does four times

the work of person Y.
correct? w Ff%z b*( ‘\’%
B. Bth do positive work, but ) F=o '

person X does twice the
work of person Y.

C. Both do the same
amount of positive work.

D. Each one of them v

does zero work

E. Both do positive work, but
person X does one-half
the work of person Y.

M ) Ui=o
A 60-kg skier starts from rest

from the top of a 50-m high W
slope. If the work done by
friction is 6.0 kJ; What is the
\,gs_[ﬁe_d (in m/s) of the skier on
reaching the bottom of the

epe? M*— WS =Mk 4 AU
_bui - 6o W) - boxT81£50
A7 TR
B.24
C.28 -
D. 31

ENSY

P

What is the average power
output (in W) of ¢ 60.0-kg M
AN~
athlete when, in 8.00 s, he runs
up a flight of stairs that is 10.0-m

high at constant speed? pK-o>
p - ﬂ_ - (wx%\{la
¢ 3

A.75.0

P> 13S wakt

B. 735
C. 4800
D. 48

E. 600

A bead is moving with a speed
of 20 Fh/s at position A on the
track shown in the figure. This
track is friction-free. What is the
speed dkn m/s) of the bead at
point C*

e P

pomt C" 7

Ak = —AJ

- Lt =/ ot

20%*0(;-2, : - 98(lbo-205°)

E. We cannot solve this
problem without knowing
the mass of the bead.



n
A 4.0 kg object is moving with

speed 2.0 m/s. A1.0 kg object is
moving with speed 4.0 m/s.
Both objects encounter the
same constant braking force,
‘and are brought to rest. Which
object travels the greater
distance before stopping?

A. the 4.0 kg object
B. the 1.0 kg object

C. both objects travel the v
same distance

D. answer cannot be
determined from the
information given

E. The 4 kgobject travels
twice the distance
covered by the 1kg object

A 35-N bucket of water is lifted
vertically 3.0 m and then
returned to its original position.
How .much work (in J) did
gravity do on the bucket during

A) wErws = sk st
- Skad =L ngU'Z

B) —gkbi?%mauf

5 da L AEm ot
= da /)émrs R

FINE .
de ‘*‘11
d0_- . 5/da-ds]
da
mr=YmMc

A truck has four times the mass
of 9 ‘gg_oa'c\ilig moving with
twice the speed of the car. If

kt and Kc refer to the kinetic
energies of truck and car
respectively, it is correct to say

that k=-‘iMUl

= T
ke Lot @
B. Kt = 4Kc L% bk

this process? C. kt = 2Kc
,\\ j D. kKt = Kc
A.180 E. Kt = Kc
B.o0 hi j _._|_ — ht
Y
Gt M v 2ero
D. 900

E. 45



Mm
When a car of mass 1167 k

accelerates from 10.0 m/s to
some final sp&d, 4.00 x 10A5 J
of work are done. Find this final
speed (inm/s).

W F 4w~ MK ead”

A.28.0 l v
Yxle®= + *I6te WF- |0
B.224
V- 23-027F /s

C.25.2 w

A person carries a 2.00-N object

through the path shown in the
D.30.8 figure, starting at point A and

ending at point B. The total time
E.16.7

from A to B is 6.75 min. How
much work did gravity do on the

A stone can slide down one of
four different frictionless ramps,
as shown in the figure. For which
ramp will the speed of the balll
be the greatest at the bottom?

object between A and B?

s\:‘\*g o o
J;U‘U% = pﬂﬂkﬁ
A.Ramp X U=Jm1) b.-30 | w=19% (0-18) o
- I
C.Ramp Z Oﬂheigh* 4 458
D. The speed of the ball v 00‘00 Mh o 0

will be the same for all
ramps



The kinetic friction force that a
horizontal surface exegts on a
60.0-k§object is 50.0 K., If the .
SRS AR~ (V]
initial speed of the object is 25.0
m/s, what distance (in m) will it
slide before coming to a sto ?

&
A.15.0 Muﬂs Ak +y{
B. 30.0 —Goxd=1+ bolo™-28D
C.375 J.v= IS
D. 750
A student starts from the
E. 855

origin at t=0 s. He moved
. along the positive x-direction
Ui for 6.0 m. Then he moved
A stone initially moving at 8.0 along the negative x-dirction

m/s on a level surface comes to a distance of 3.0 m. If the total
ué fe2t due to friction after it travels time of his motion is 6.0 0§,
& TTm. What is the coefficid? of then s aye(age spec ged (in
kinetic friction between the ol )
stone and the sur&a—e g MK + M .20 3 2— (A =|1-S™/s
- O
b.0
A 013 ~Hifg & = b (o o ) =2
_ l [O C. o.
B.0.50 —Hh *" 3¢l d.10
a
C.0.30 v ©e.15
D.0.43

E.0.80




The velocities (in m/s) of cars
A and B are given at equal
time intervals.

CarA: 20 20 20
CarB: 1 3 5 7
Which of the following
statements is correct?

a. Neither car accelerates

b. Car A has variable
velocity

© c.Car A does not v
accelerate and car B

accelerates. <<

d. Car B is moving along
the negative x-direction

. e.Car A has larger
acceleration than car B

The position of a runner is x =
20matt=10s.Att=3.0sthe
new position of the runner is
x=5.0 m. The average velocity
(in m/s) of the runner over the
time interval from 1.0to 3.0 s

is: -2 =l-s
-\
0 a.lb 3 v
b. 3.0
c.0
d. 1.0

e.6.0

0> Kzt

Which of the following can be
used as a conversion factor to

write m/s as mu/h"(l mi = 1?03‘{
(o]
1 160947

a. (1609/3600) mi/h 3’%2"’;3
o b.(3600/1609) mi/h Y &
c. (1609/3600) h/mi
- d. (3600/1609) h/mi
e.3600 s/h

A=90

Which of the following
statements is correct?

a. If an object moves, its
average velocity can®
NEVER be zero.

b. A car moving at
constant velocity has
P S
non zero acceleration.

C. Average velocity v
depends on distance

.If an object moves its ¥’
average velocity can
be zero, butits V¢

4 loﬂl,f
i‘ MoV

average speed must Azm EF
be greater than zero. “"M
e. Average speed K"
depends on . X gi‘)};’
displacement E e

2



The density of gold is 19000
kg/mA3. The density of gold in
gram/cmA3 is:

l%ool'g
a.l (Iol)

o

c.0.19
d.1900
e.190

lboog
!kj

The position of a car is given
by the equation x = A + B tA2,

The dimensions of the

constants A and B, A t}
respectively, are: X=At+B
m= M +""
a. TA2/L J/ l
b. LA2 and L TA2 —;_—

c.LA2 and L/TA4
o d.Land L/TA2 vV
e. TA2

v

A car moves from point A to
point B at a speed of 25 km/h.

It then moved from point B di=da
back to point A at a speed of
20 km/h. The average speed
(in km/h) of the car is:
S- dedr
a.22.5 L+l
v
0 b.222 S - d Sq:é_
cN23:/ ¢ é‘l_
d. 1.1 2§=_A_ 2°=J
21.9 t =
e. 2l
é' = L ‘1 -"é'-
25 °
S= A
& 4
2§ 20
S= 2 - a1
Ll
2¢ 20
A car is moving at 35 km/h

The speed of the car in m/s is:

a.35 ISk, e ,J;'"

P
i

{
c.126 q 72 M/S
d. 75
e 22



If a car is moving to the left with

constant velocity, one can
conclude that é\ : Vi-Uiosl=0 > d=0 > 3¥-=0

w
A. there must be no forces A man raises a 1000-N piano at
applied to the car. a Cowd using a very
B. there is exactly one force light rope in a frictionless pulley
applied to the car. s?stem, as shown in the figure.
C. The net force applied to With what force is the man
the car must be to the pulling down on the rope?

right Klow

D. the net force applied to
the car is directed to the
left.

E. the net force applied| v
to the car is zero.

The figure shows a block of

. 250
mass M hanging at rest. The A.25
light wire fastened to the wall is B.1000
horizontal and has a tension of '
38 N. The wire faste.ned to the C. 500 v
ceiling is also very light, has a
tension of 59 N and makes an D. 2000
angle 6 with the ceiling. Find the
angle 8 (in degrees). E. 1500
In the figurer the surface of the
table is smooth and the system
is released from rest. What is the
magnitude of the acceleration
of the 10-kg block (in m/sA2)
When the system is released
from rest:() :‘\J Sll’“'
A. 40 59 (o560 = 33 MBge [>T 4334’@4
-\ ° ‘ =
B.65 o= (os(i) q44-1 B.8.1J( 1 i=loa
<a 0
C.45 c,’lir,d,lcj LT 659 13a
i 63 P
: D.9.0 ke || 8%
E. 50 w EO L

639



Three blocks, light connecting
ropes, and a light frictionless
pulley comprise a system, as
shown in the figure. An external
force of magnitude Pis applied
downward on block A, causing
block A to accelerate downward
at a constant 2.5 m/s2. The
tension in the rope connecting
block B and block C is equal to

~ B0 N.The mass (in kg) of block
Cis:

ﬂ(J
‘0 - M(D: mc a

A.18.0

- Co-mc(9:3) = MC (25)
- - me-4-87 [kg

C.98 v

D. 4.9 v

E. 6.0

An object can remain at rest

A. ONLY when there are x

no forces at all acting

onit.

when the net force acting
onitiszero. &

A trolly is carrying a 20.0-kg box
along a level road. The
coefficient of static friction
between the box and the floor of
the trolly is 0.400, and the
coefficient of kinetic friction is
0.300. What is the maximum
acceleration (in m/sA2) that the
trolly can have if the box is to
move with the trolly without

sliding?

A > O0UYx20x9-p = 3,(’2,,./;

Ao

C. when the net force acting
onitisa nonzero&
constant.

D. when there is only one

force acting on it. \<

E. Only when no frictional
forces acting on it



A box of mass of m1=10 kg
collides with a box of mass m2 =
2 kg. Which of the following
statements is correct?

A. ml acts with a force on
m2 but m2 does not act
with a force on mi
because it is small

B. No force is exchanged
between m1 and m2

C. The force of ml on m2 is
five times larger than the
force of m2 on ml

D. The force of m2 on ml ¥
is equal to the force of
mlon m2

E. The force of m2 on mlis
larger than the force of mi
on m2

— b
—— &=V,

loky | 2wy

A 1200-kg car is pulling a 500-kg
trailer along level ground.
Friction of the road on the trailer
is negligible. The car
accelerates with an=>
acceleration of 1.3 m/s? What is
the force exerted by the car on

the trailer? .r_—.l D
A. 550 T= %00
Soo(3)
B. 600
6o

C.700

D. 650 24

E. 300

ailin )y gadleSacoratt s bl plons
AS\AX{_\\MJA.:;‘JQ?A.‘\)')

A person is using a rope to lower
a 5;_‘0221 bucket into a well with a
constant speed of 2.0 m/s. What
is the magnitude of the force
exerted by the rope on the
bucket?

-

A.10

B.5 v
w=sw

C.0

D.2 T=SV

E. 49

A 60-kg person is in an elevator
that is moving down and
accelerating at 2 m/sA2. His

apparant weight (in N) is: (take
9=9.8 m/sA2)

I‘PT
A. 468 v
B.590

AR

C. 588

M
D. zero

M% -T=MA

E. 660 ‘“j _Ma =T

bo(9-31-2)=T

\T=yegs W/




