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Physics

Name:
1. m;=>5.6 kg
/\ my =328 kg
U a) Draw and label the free body diagram for
each of the masses.
b) Calculate the magnitude and direction of
acceleration of the system.
c) Calculate the tension in the cord.
my
mz
2. A truck 3000.0 kg rests on the slope of a hill. The coefficient of friction between the tires

of the truck and the road is 1 = 0.18. What is the maximum angle of the slope if the truck 1s to
remain stationary? What is the angle for a 4500.0 kg truck?
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3. A 55.0 kg man stands in 2 1500.0 kg elevator.
2)  If the maximum tension that the cable can withstand without breaking is 2.8x10* N, what

iz the maximum acceleration of the elevator?

b) If the acceleration of the elevator is 1.5 m/s* downwards, what would the apparent weight
of the man be?
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- X OTWO blocks are pulled across a frictionless surface by a 240 N force, as shown in the diagram below,
' CORD
T60.0kg \ 20.0 kgh— = 240N

oy

o 777777 oy

If the blocks are accelerating at 3.00 myfs2, what is the tension in the cord between the two blocks?
A

A, 600N

B. 120N

C. 180N

D. 240N . -
@ e diagram below shows rwo force vectors lj; and F‘z acung on an object at point P.
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What is the magnitude of the resultant force?

A. 30N
B. SON
C. 70N
D. 143N

4, An 84 kg sled slides down an icy slope inclined at 28° 10 the horizontal. If the force of friction
between the sled and the ice is I80 N, what is the coetficient of friction?

A, 0.22
B. 0.25
C. 047
D. 0.53




Object m, has a mass of 15 kg and the hanging objectnm, has ¥ AIass [CEPANS

+ )
o 7’ -
» - i ¢ 4-\ 2 fZa/S/)
@ m, = i5kg / r) = j/
: ’ pi1 5% lees ccﬁrﬂ‘Z
ST, o .
4 T,
[rictionless surface b i ’
m, = 12 kg
a)  What is the magnitude of the acceleration of the object my? " (5 marks)
b)  What is ihie tension in the connecting suing? (2 marks)
Two blocks are conaected by 2 string over a frictionless pulley as shown in the diagram below.
w
Z
10 kg
as5° :
¥f this systcm of fmasses is at rest, n what direction docs the fricdon foree act oa the 20 kg block?
A, W
B. X As shown in the diagram below, 2 block on an inclined planc is at rest duc to friction.
c Y
D z
Which one of the following best shows the forces on the block?
DIAGRAMS NOT DRAWN TO SCALE
Al B.
¥ Y
C. D
'/_' ksanss
A\l

) @ A steel budbis falling tirough ol ata constant speed. The ball weighs 20N, Using the fuws of
l motion, explan why the _\Tn:cd ix constani, (4 owacks)
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A rock s thrown from a clifftop ar 18 m/s, 25°
] 4.2 s later,
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above the borizontal. It lands on the beach
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a) What is the beight A of the cliff?

(4 marks)
b
) HOWfarfromUubasco(mcdif[ d did the rock lang?

(3 marks)=
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r ¥5sxna 4.0 kg obsect inibally at rest. What is the final
of the object?
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Tbcfrocbodydugramshownbdowmcuts tml,c'bcmgdmggcd towards the left over a

rough surface.

F
R~—t  }+—F

%

F,
Which of the veciors represent the normal force and the friction foree acting on the crate?
NOBRMAL FORCE FRECTION FORCE

F, F
Fy Fy
By E,
= A
E, F

)
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2./ The graph shown below displays velocity v versus time ¢ for 2 moving object.

e
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Thie slope of this graph represents the object’s

SRl

mass.
mementum.
accleration.
displacement.

/3 M gravicad . . Xis 5.0 Nfkg. An astrons ve leas
/3. /Thz graviztonal field steeagth oa planet X is 5.0 Nfkg. An astronaut of mass 60 kg leaves
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e Eazth to visit planet X, What will her mass and weight be when she 1s on the surface of
planct X7

FAsS WHEGHT
60 kg 360N

B. &0 kg S9ON

C. 120 kg 300 N

D. 120 kg 590N

P

74 /A girl appliesa 140N force toa 35 kg bale of hay at an angle of 28° sbove horizoatal.

" The friction force acting on the bale is 55 N. What will be the horizontal sceeleration of the
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bale?

A, 0.31mys?
B. 2.0m/s!
C. 2.4ms’
D. 2.6 mys?
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a) Draw end label & free body diagram for the cart end the hanging mass. (2 marks)

b) Determine the mass of the cart. (5 marks)

6 kg

L= 0.20 42i::iz§%;»
(G

The above diagram shows a 6.0 kg mass on a horizontal surface connected by thread overa pulley to a
4.0 kg cart on a ramp inclined at 30°. The coefficient of friction between the horizontal surface and the
6.0 kg mass is 0,20 and the friction between the 4 kg cart and the ramp 1s not significant. What is the

tension in the thread when the masses are accelerating? (10 marks) '




3. The 4.0kg block shown accelerates across & frictionless horizontal table st 1.5 my/s™.

awl.S m/s m, =4.0 kg
‘
e ]
my
Find the mass of object m,.
A. 06Lkg
B. 0.T2kg
C. 60kg
D. 26kg

4. Three blocks have masses 1.0kg, 7.0kg and 5.0 kg as shown. Thcbsm.zouulsu:furls

7.0ke

frictionless.

m o
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What is the magnitude of the acceleration of the system?

A 3.0m/st
B. 3.8mys’
C. 6.5m/st
D. 7.8m/s?




/& A curling rock is travelling to the right across the ice as shown in the diagram.

Which of the following best represents the forces acting on the curling rock?

A B. C. D.

—_—
The force acting up the famp on thi; block \,
Ao -
B. mg.
C. less than mg.

D.  more than mg.
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~ {4 "A~5500 kg~ helicopter is travelling at constant speed inlevel flight:—~ — - —- R

Rotor

What is the force F provided by the rotor?

N e bt e 1 A

A, 4.9x10*N
B. 5.4x10°N
C. 5.9x10°N
’ D. 1.2x10°N

5. \A 15 kg block has a constant acceleration of 2.2 m/s’> downa 30° incline.

m=15kg

What is the magnitude of the friction force on the block?

A 33N

'B. 41N

r C. 74N

D. 130N

3

&. 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 and m, if
they were glued together?
A. 1.0 m/s’
B. 1.3 m/s
/\3 C. 3.0m/s’

D. 6.0 m/s’




1. A5 kg Utympic skier takes 20 s to reacn a speed or 25 mys trom rest while descendmig' a |
uniform 16° slope.

16°

What is the coefficient of friction between the skis and the slope surface? (7 marks)

e Two rhasses are connected by a light string over a frictionless massless pulley. There is a
coefficient of friction of 0.27 between mass m,; and the horizontal surface.

my = 2.0 kg

—

= m, =4.0kg
a) Draw and label a free body diagram showing the forces acting on mass m,. (2 marks)
b) What is the acceleration ot mass m, "’ (5 marks)

//
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3. A hanging 3.0 kg mass is attached to an 8.0 kg block on a ramp inclined at 30° to the horizontal.

The coefficient of friction between the 8.0 kg block and the ramp is 0.26 and the pulley is

frictionless.
8.0 kg

3.0kg

What is the acceleration of the 8.0 kg block down this ramp? (10 marks)

4. A 12.5 kg block is pushed at a constant speed up a frictionless 28° incline by a horizontally
applied force E.

a)  Draw a free body diagram for the block in the space below and label the forces.
(3 marks)

b)  What horizontal force F is required in order to maintain the block at constant speed?
(4 marks)

¢)  What is the normal force exerted by the ramp on the block? (3 marks)
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TOTALLY BUENO QUES‘TIQNS. ...YES...VERY TQUGH BUT YOU DO HAVE THE
SKILLS 70 SOLVE THEHM!(!!!

1. (a) Calvin and Hobbes lost control of their frictionless sled
while sliding down a frictionless hill. at the bottom of the
r.ill they were moving at 12.5 m/s. Luckily, the hill slopes ur
again at an angle of 25° +o the horizontzl, but the up slope efwfg
17.0 m later at a sheer cliff. Prove that Calvin and Hobbes will
definitely fall into the icy waters below the cliff.

{b} What is the minimum coefficient of fricticn necessary te
save Calvin and Hobbes from the icy plunge?

(c) With the coefficient of friction from (b), how far up the
slope are Calvin and Hobbes after: (i 0.5 s
) : (ii) 1.5 s
(iii) 2.5 s
(iv) 3.0 s
(v) 5.0 s
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2.  ®carla the Human Cannon Ball“ 'is famous for her fabulous

<tunt. She is shot out of a cannon, slides wup & 100m long ramp P
inclined at 279 to the horizontal, and plunges intoe the shark @
infested waters 15.0 m below the edge of t©he ramp. She then
wrestles the sharks and rides to shore on their backs. If she

" emerges from the cannon at 11.0 m/s and the coefficient of
friction between Carla and the ramp 1is 0.07%, how far away_from .
the ramp does Carla land? Carla is 32 years old, her mass 1is 55
kg and she is 173 cm tall.
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3.0 Betty accidentally dropped her physics text whuen she was
studying on hey roof. The book slid off the roof and landed on
the gqround 7.4 m from her bhouse. What is the coefficient of

friction between the book and the roof?
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