1. Unless acted on by an external net force, an object will stay at rest or
A. come to rest.

B. decelerate at a constant rate. l
@ slow down from a given speed. ' o S

continue to move in a straight line at a constant speed.

2. A 65.0 kg block is being accelerated along a level surface. The applied force is 500 N and the
friction force is 300 N. Hails the coefficient of friction between the block and the surface?

o F RS £ = b= pmg
(1J.78 v gmﬂ 300 -
5«-(.3?/\’ e == 0471

3. A 2.00 kg object, initially at rest on the ground, is accelerated vertically by a rope, as shown.

C.
D.

The object reaches a height of 3.00 m in 1.50 s. (@) J- 2
<= rope d: (] d Za'{
- 2.00 kg 24 20300
A 0= == (50
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3.00m J - Z“‘?M/ﬂ.
groundvaém%”gu,lf’é T’FJ =mq
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What is the tension in the rope during the acceleration? T’-‘— WWL + F

.4:% N = (2.0&2.64?) 4.6
& &l =244

4. A 4.00 kg block is accelerated along a level surface at 3.00 m/s®. The applied force is 20.0 N.

~ 00ym/s® —,'F -FE=ma
\’peékagm EA’ “” FT’

=34 ZN = Fyy —ma

What is the coefficient of friction betweeh the block and the surface?

0.20 = (ZOoOB -(4.00\3.0)
? 8:21 Fp MFN /46 — K.oa/\’
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5. A 3.00 kg object is being accelerated vertically upwards at 2.80 m/s?, as shown.

H R g

2.80 m/s? T= Max 5
B0k = (3.0M289)+ (294)

fome= 249 A)
12 =379 \

ground

What is the tension in the cord?

A. 840N
B. 210N

. 294N
37.8N
6. What minimum horizontal force F will just prevent the 5.0 kg block from sliding if the coefficient

of friction between the wall and the block is 0.65?
h F=Ftn
i o F E" - EF
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(5. 6\ 1.95
5 g 5.3
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7. An object is sliding down a smooth incline. If friction is negligible, the object has

A. constant velocity. €7 / ‘7"& “" fame Gaswior.,
. constant momentunt:

é constant acceleration.

D. constant displacement.

nA'wv“\J?



8. A pendulum is swinging freely between points R and S as shown in the diagram below.

R s

Which of the following diagrams best %esents the forces acting on the pendulum bob at point R?

D :

9. A constant force is applied to an object on a frictionless surface, as shown in the diagram below.

Force

The resulting motion has

A. constant velocity. \ lﬂ'(
. constant momentum. Al bl—""w‘ $ Z
constant acceleration.

constant kinetic energy.

10. What is the frictional force due to air resistance on a 0.50 kg object falling vertically with an
acceleration of 8.5 m/s?? F .
Ay

@ 065N le,z 6"—:ir =W
5. 62 R o = 9,,,,4
=m - m
oy 5]
o (055) 4.f0- §.5)
0.¢5N

O~ DN
Z2z2Z

i) \]



11. The diagram below shows a cart being pulled up a frictionless slope by a rope.

v
Which of the following best represents the free body diagram for the cart?

@ tS , B f% ,

C. % i D. - é; §

12. A massless, frictionless pulley is suspended by a rope. When the masses are allowed to accelerate,
the tension in the string joining them is 28 N at X . What will the tension be at Y and at Z?

TENSIONATY TENSION AT Z
A. 20N 48 N
B. 20N 69N
@ 28N 56N
D. 28N 69N

Tx=Ty-




13. The frictionless system shown below accelerates at 1.60 m/s* when released.

- e o -
Find the tension in the string while the system 'is dccelerating

é 320N | T: 6\ “—Mmaq
196N 2(14.6) - (2.60) |-vo)

C
D. 228N

14. Force F gives mass m, an acceleration of 4.0 m/s?. The same force F gives mass m, an
acceleration of 2.0 m/s. What acceleration would force F give to the two masses m, and m, if

they were glued together? F =, d, F =M, 4, F’—' (m +"lz\ A

A. 1.0 m/s?

® 13mi < ’Z»W‘z. = (" *’ZM)Q
C. 3.0m/s’
D. 6.0 m/s? 4—.," Zm-,,

2"1.- m‘L 4ml:3ml q}

15. A 4.0 kg block has a speed of 9.0 m/s at =

5..- \7 smif”

=22.48N

FM‘I":
E.. _ 224N

What is the maximum distance, d, travelled by the block? Ignore friction. 4 0
A. 0.92m v=0 o = 5.42' mls2
oo Vor f.0omls f:‘/oz“’ Zadl
. m
72m 200> < 56“’"” gt L
\Mus\\'l/d ' d’-L*-“M :7.2;4«

msa e ps o la = 2U-5.62)



16. The tension in the string shown is 12 N. Find the acceleration of mass m;.

A. 3.0 m/s?

B. 6.4 m/s’
6.8 m/s?

D. 13 m/s?
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17. A 75 kg man stands on a scgfe while accelerating upwards in an elevator. If the scale reads
850 N, what is the magnitudg of the acceleration of the elevator?

A 12 Fu= 150 Fack* Fu ’E] = ma

1.5 m/s?

C. 9.8m/:~,2 A~ F ii fSo ?‘3.5
D. 11m/s }5
Ezma:?’:;SN 1 SZm/g

18. A 45 kg toboggan and rider decelerate on level snow at 0.53 m/s2. What is the coefficient of
friction between the toboggan ag'c‘i the snow?

@ 0012 ﬁé— “ b= ‘:‘F = ma = (45)(0-5%)

0.054

C. 0.22 6 - ZB.EN
D. 053 AN EF:MF"‘):/“% M= % = 0.05¢

19. The 2.0 kg head of an axe strikes a tree horizontally at 40 m/s. The blade penetrates 0.040 m
into the tree. What is the average force exerted by the blade on this tree?

. d= 0.04-Pm
i o s
4N ‘)
C. 2.0x10
@ ) 4 0x0t = 4.0=l0%
0
< $omls 1

7
20.40m ac %’7‘: 2.0 000 m(st



20. Two forces act on an object as shown in the diagram. N LN -

A

.
F

Which of the following best shows the resultant R of these forces?

A. B.
F, R F, R o -
h
Fl

I:1
D.
@ R R
I:2 FZ
F, F,

21. The 4.0 kg block shown accelerates across a frictioﬂ!sﬁ%zontal table at 1.5 m/s2.
2

REELY msttle T =Myq
. I | = (4.0)(1-S )
o &,F‘ = 6.0N

F

‘—\
N
_)\

Find the mass of object m. ‘Fs‘ - T = ml q ml ( 3.— a') post T
6 L ng-T=m.a
€. 6.0kg

D. 26kg VV\“3 -Mma= T M .-64(3 :(Q 0-].5)



22. Which of the following is not a statement of one of Newton's laws of motion?N‘u,lm;J Z

1]
A. For every action force, there is an equal and opposite reaction force. A/ﬂf)bw [y ,
B. If no net force acts on an object the object WI|| remaln at rgst, or cogtinue to move at a

constant velocity. §e Wheavier o ?Seo Fs f“ S)‘t!’ — Yd i L4|' I
@ The acceleration of freely falling objects is proportlonal tG their mass. ﬂ
If a net Torce does act on an object, the object will accelerate in the direction of the net f&
Vs
Zu(

23. Three blocks have masses 1.0 kg, 7.0 k and 5.0 kg as shown. The horizontal surface is
frictionless. a_ —

T L
Lipt A

M3

1.0 kg 5.0 kg
| | _ Mg < 49N
What is the magnitude of the acceleration of the system? \} J 3
® zomys F = F - I: =
B. 3.8m/s? net 33 k il A

o ﬁ’i 4M-13 :5.0,,,/51
My bl (Lo + 1.0+45.0)

24. A 2.0 kg block is sliding down a 15° incline. The coefficient of friction is 0.62. At some

position the block has a speed of 7.0 m/s. FL "M F/V -’/A F;'.L - (0.62)(]( qg)

=N
= sinlf’=S. 0NN —

g
Y
]

W\(b

L
n 6 ————————— =
What distance d will this block before corming to rest? F)‘ - 0

A. 25m Fm,\_: FP— Fd“ =-ma A= -

B. 40m

dom = (1.%4- 5.0%)

@ 2.0

N o = 3,33 ms




25. A student exertsa 120 N horizontal force on a 25 kg carton of apples, causing it to

accelerate over level ground at 1.8 m/s?. F ‘;
Fopn Fbe Py Frema

\::r, e lﬁpw E;:rl\lll: 5 Far ma
< —(lzo) (25X 18)

= 75N

T Temby s pmmy
b, 067 1% 7’5/0 - 0.2]

26. A net force F acts on an object of mass m, ca ;smg itto accelerate at 4.0 m/s?. If the same

net force F acts on an object of mass 2m, its acceleration will be ‘ |

o — id 2 = -
A. 1'0m/52 F cmq Y a X M . o M 724
®B) 2.0ms? F F.' 2 = 7.0p.l,t
C. 4.0m/s? A= = L= 7‘ = ml.S
D. 8.0 m/s? m F ( 2

ml(S
m
27. A 5.0 kg concrete block accelerates down a 34° slope ata?Z m/s Find the coefficierit 0

friction between the block and the slope. A F

Assuming
R~y

& o Fw*f-‘fr“‘%-?m&

5 o Fe= Ru-ma= 27%- (5.0X%2)
- é 4 N (Aﬁum/#on

WS Comc’} )

6 E_L::WUOOSZ?:%GM

F(, /AF/U /AEjL
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28. The free body diagram shown below represents a crate being draggec over a

rough surface.

Which of the vectors represent the normal force and the friction force acting on the crate?

NORMAL FORCE FRICTION FORCE
A. '?1 I?2
3 3
C F, F,
: 2 :

29. A girl appliesa 140 N force to a 35 kg bale of hay at an angle of 28° above horizontal.
The friction force acting on the bale is 55 N. What will be the horizontal acceleration of the

bale?

jw?» F)/: 190 cos 28
o =23

= g6,/

A. 0.31m/s?

-10 -

ani': E(‘Fqcl‘ ma
o= Fx’&‘: 23.¢- 55

m %S
= , (A mIJZ




30. A block is on a frictionless incline. FA/

Ny
~

0y

Which of the following is a correct free body diagram for the block?

31. A cart on a frictionless surface i | d to a hanging mass of 8.2 kg.
e Look ot bl sych

e F
@ et = R TMma
4\)‘,‘. 3.5m/s?

1)
N ol
N
‘S
N
Y

= My
If this system accelerates at 3.5 m/s?, what is the mass m¢of'ﬁ cart? 8 9,4 A’
A. 6.0kg -

W\,‘. = M, +wmy

(B) 15kg

C. 23kg Wy= M- M, = 2?@2 - %Z‘ﬁ: 14‘7116

D. 31kg
32. A 15 kg block on a horizontal surface hasa 100 N force acting on it as shown.
—

F =100 N F - F- —’_ =
FM L 0
m =15.0 kg

’ —
P -
E’ =Fn+F
What is the normal force? %5

©an :?99(410) Fnv=F-F
c. s 4N =4?/\/




33. Which of the following graphs shows the relationship between acceleration and net force?

A. a B. a

Fw": ma

net F net F FMI' 0<' q
C.a a CA X (:.A/(/}

net F net F

34. A 12 kg cart on a 23° frictionless incline is connected to a wall as shown.

Wall

N
o T

= WU sinld

=(12)490) s 23
What is the tension T in the cord? ~ 4’ 5, q A/

46 N
B. 50N
C. 110N
D. 120N

-12-



-
35. A 5500 kg helicopter is travelling at c?Fstant speed in level flight. s;nCe Vv "‘5 conﬂl.

F 2;(1 F Rotor “A&n ‘d - O
Fm/l' =0

Fy=hymmy
What is the force F provided by the rotor? JF = (gsbo)(? XO)
A. 4.9x10*N COS Zé: -—I-_Z- - 53 700/\1

B vonion Fr 5% g
D. 12x10°N F- ?SSLZg = SZS S +?DM

What is the magnitude of the friction force on the block?
6 Fuk=Fgu-F=ma
C. 74N
D. 130N F < zau-m
= (#3.5)-(15)(2.2)
= 40.5

37. A curling rock is travelling to the right across%
R
é._

Which of the following best represents the forge

ice as shown in the diagram.

ting on the curling rock?

A \ B. C. \

-13-



38. The system of blocks on a frictionless surface in the diagram below is accelerating at 2.0 m/s?

—

_ Tetal S\/t’km
Fret= Fogr = Myq
F =3+1+ 9( 20)

What is the tension ip th rd atx? e 0( ”' e -16 O/\l
ann m (] mass
A 2.0N Vw" " 3 m,
A 2'8::: | ‘;7 ’rn*mu FQ”"T:"“

D. 16N 4"°’ﬁ_‘ = (4”0)(2"5 T, = Fpy-m1q
> ,’ )
= ¢.0N = l(..o—(‘i)(Z)

——

39 A 15 kg block is pushed up a 35° |ncI|ne A friction force of 110 N exists between the block -

and the incline. E‘* F F(i" E yfc(
' F= 61!“"7

= §4.3+ 0o
= [q43 N

What minimum force F, would be necessary to move the block up the incline at a constant
speed?

A. 26N

B. 84N

C. 150N
190 N

> <
-
\,{4 77IWo forces act at a single point as j
FY = 3. ﬁ(z‘l' K/“ F'Z Fl
73

= G,QWhat is the magnitude of the resulting force?

6 H
® sn st b2y 7
C. 27N Vb
D. 30N

F
Fe b 24 + 163 )
L = G.0LN xAF”’

g]:y: £.1% “'7'&
= (3.7N




41. Two masses are connected together by a rope and pulley on a frictionless inclined plane

as shown.

o

.ty goes down
e molime

5 6”‘:”17‘75!"165 a~ g,=MmQq

86'5%_ 51,1« i L

\ -

« m
When the system is released, what is the initial acceleration of the 21 kg mass? - lgL $.+l 3. 4%

MAGNITUDE OF THE ACCELERATION

9+
DIRECTION THE MASS WILL TRAVEL ( 182 ( )

>

up the incline = 0 Zé "[sz

(@)

C
D.

0.26 m/s?

0.26 m/s? down the incline
0.48 m/s? up the incline
0.48 m/s? down the incline

42. A 5.0 kg block is being pulled to the right by a 75 N force.

What is the normal force on this block?

. F;' F'.‘. 15$ Q
F.’: Fsin 20°=25.FN n-= s0kg !\ 4—;5

23N
B. 26N
C. 49N
D. 75N

F{):F"’”:I Fu=

Ix
) R=my
= 44-26=23N 410

43. The system of blocks shown in the diagram below is being accelerated to the right at 4.4 m/s?.

What pulling force is applied by the hand?

A. 03N
B. 10N

@Z:SNF@"“' mia + E.‘l'&z 6"‘} 1= _§.
= (030X $4+ 0.343+ 0-¢46

My ’rﬁi W
Frak® l;rr’g—."'}, = ma i‘_f kgﬁ)fg'%

2.3 N

-15-

a= 4.4m/s?

i

L= Mg\l' :/A,m‘g =0. 343 IU
E‘z :Ma,‘:/“_mzj :0.486'\)



44. A 0.055 kg bullet was fired at 250 m/s into a block of wood as shown in the diagram below.

“—d—” Fak = F'ma
N L
- QCDO’U )?'SXIO

Assuming an average force of 9500 N brings the bullet to rest in the wood, t dlstance d did

the bullet penetrate the block? -0 Vc) '|',20-A
\V.4
A 14x10%m It o Vo = 250mls

2
B. 14x10%2m V(e “\—\\ - = 0Sml? = —V :»(250)
@ 1.8x101 m - VML- 2\! 7 l?3x [S 0{ ZA Z(’-?ZXIDS)

D. 36x10tm A
.
wa = 0.1%91m
781D iruth F dvdssdhg dwdg dgjdh ri 68R%eryh wkh krnil}rawdowr sxggd 54 nj fudh dfurwd
wykldarudvikrz g ehaxz 18

o = F l'nls.
'-7 Fe UUh oh... Cav\}

q=650 T 835' V‘cfv'w Com,m-ﬁ
FN:FO-FY | F)( Feo 3 w;p

MK 1 40ipivexsr $nBE 5y 3 O le>$m$d1$1 ehrmyhi$isgac
EXS 544R
O3 seox F.F /"{' N :
R (mgn Fam3S)
Fot= Fx - Fp =ma
= ng 18 f/,{(wzj ’Fsm?g) = ma

Feos 35 - pomy + s 35 = ma

Faws35+ MSM'SS) = ma + Ay

. maxpng (Zl)(42 ) + (025X 21)(4-8 5)
(Cos 15 *Aan}S) Cos 35 + (0 25Tsm3S

N




