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Score 3 / 1’3

| . A 900 kg car travels at a constant speed in a horizontal circle of radius 61 m with a penod of 15s.
o What is the centripetal force on the car?
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49. Two objects are separated by 2.3 m. One of the objects is 8.0 kg. The force of gravuanonal attraction -
@ between thcm is 5.0 x 10719 N. What is the mass of the second object"
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A. 0.20kg AT T 1
B. 0.50 kg I

C. 2.2kg de | |
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@ ‘9. An object is in uniform circular motion. Which one of the following diagrams correctly shows the
"~ directions of the instantaneous velocity (v) and acceleration (a)?

A. a B. v

C. a | @ . v

@ 4. A planet has a radius of 3.7 X 106 m. If the acceleration due to gravity at its surface is 5.4 m/ s?,
-~ what s the mass of this planet?
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C@ ¥2. The work required to move an object in a planet’s gravitational field can be determined graphically
by calculating 3

7

A. the slope of a graph of gravitational force versus separation distance.

¢(B. the area under a graph of gravitational force versus separation distance..
C. the slope of a graph of gravitational potential energy versus separation distance.
D. the area under a graph of gravitational potential energy versus separation distance.

¥4. The mass of Venus is 4.83 x 1024 kg. The gravitational force of the Sun on Venus is 5.47 x 1022 N.
What is the distance between the Sun and Venus?
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B. 120x101tm

C. 1.17x102m
D. 144x1022m

Use the following diagram to answer question 12.

m = 0.30 kg
v=6.0m/s

(ﬁ\) 4. The above diagram shows a 0.30 kg air puck on the end of a string. The puck is moving in a
horizontal circular path at a constant speed of 6.0 m/s. If the radius of the circular path is 1.2 m, what

is the acceleration of the puck? Q -V~ ct
| = - 77 ° 2o
% A Z o /Z
B. 1.8my/s?
C. 9.0mys?

@ 30 mys?

14. Two satellites orbit the Earth. The communications satellite has an orbital radius of 4.2 x 107 m apd a
period of 8.6 x 104 s. The weather satellite has an orbital radjus of 6.8 x\10 ¢ m. Whaggsi_hc period
. // -

of otbit fqr t/hé w \exf satellite?
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Lse the tollowing diagram (o answer quesiion L.

The above diagram shows an 8.0 kg object, attached to a cord, moving in a horizontal circular path

¥
@ around the vertical pole XY. The angle between the pole and the cord is 34.0°. What is the centripetal
: force acting on the 8.0 kg mass?
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4 - B 18 N
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The above diagram shows an object on the end of a string being swung around in a circle. If the string

breaks when the object is at the location shown, which vector below best represents the object's velocity
immediately after the string breaks?
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&%. A circular space station completes each rotation about its axis in 180 seconds. Due to the rotation of the
@ space station, what will be the acceleration experienced by an astronaut standing on the rim of the space
. station, a distance of 2.0 x 103 m from its center? ‘

1 5
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A. 0.39 m/s2 — ! -
. 1.2m/s2 z et -
/L @ 2.4 m/s2 B
9.8 m/s?

A% Tnan experiment conducted on the surface of a planet, a 2.6 kg steel ball drops to the ground with an
/1) acceleration of 7.3 m/s2. If the radius of the planet is 4.8 x 106 m, what is the planet's mass?

. " B 2
y o7x10kg . %< G M=o (@3 460
2.5 x 1024 kg ~v G - T
4.5 x 1024 kg ~ 6.6 7¥10
D. 60x1024kg /V[:
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v A satellite of mass 2.5 x 104 kg orbits the Earth in a circle of radius 6.8 x 106 m, Relative to zero
) o infinity, what is the satellite's gravitational potential energy?
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| -1.5x 10127 ' €€= -G Mm = (667 \QJCS‘%*XWM')(&W go‘j
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C. 22x103J .
D. 1.0x 1011

Use the following diagram to answer question 14.

................ "

7
P and Q orbitifig the same massive[c%grél planet X.
, and the radius of Q's orbit is twice thavof P's orbit. [If

I
i
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14. The diagram a ove showfé two small satellites
The mass of Q equals four tirres the mass of

, D. 1.4x103\ay




(@ 1¢. An object moves in a circle of radius 8.5 m with
this motion is 36 N, what is the mass of the ob.]t',cat'?crlod 0F7:2. 1 the cenmipetl force needed for

® s = AT

6.5 10-! kg e
2 C. 23x102kg T
' D. 20x10%kg =~ ™M= F T . (%L)(f} L)
AT 4T (s r)
3. A 1.8 x 103 kg satellite orbits the Earth i ”
Bl S aeth S this rar? Gxx circle of radius 3.2 x 10" m. What is the gravitational
_ e vio™)
P A. 30x10-2! Nkg J° — (66”)0 )gfq _i%
9 Q 3.9 x 10-1 N/kg " (3 X107 ) 7 |

9.8'N/kg
D. 6.7x102N/kg

@ fr. A 0.15 kg mass attached to the end of a string is whirled around in a vertical circle of radius 0.80 m.
At the highest point in the circle the tension in the string is 0 N. What is the speed of the mass at

y this point? ‘ fﬁ - rc - mg) : ‘Z‘,_V:/
L @ 2.8 m/s ~
. 40m/s
c. 12mis Vg
D. 16m/s \__
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@‘ ¥2 What is the escape velocity for a 3507 kg spacecraft from the surface of the Moon"
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(@ 4. A 63 kg student is on a 15 m diameter ferris wheel rotating at a constant rate with a period of %s.
- ' I13s
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diameter = 15 m

down
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What force does the seat exert on the student at the bottom of the circle, as shown in the diagram?
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#. A car travels at a constant speed in a circular path of 120 m radius. It completes one circuit m%s I5s

If the ground is level, what is the minimum coefﬁcnem of friction between the tires and the road?
(7 marks) :
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{0 ) d. The planet Saturn has a satclhtc Titan. The orbital radius of Titan is 1.22 x 10° m and its pcnod of
p

revolution is.37 x 10% s. What is the mass of Saturn? (7 marks)

7.37%10%s
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A puck P is connected by a cord and a spring scale to point Q, through a frictionless tube set in the
centre of a horizontal frictionless table, as shown below. When the puck is set into uniform circular

motion with a period of 2.6 s and a radius of 0.16 m, the spring scale reads a tension of 0.24 N.
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View from above
(@) What is the mass of the puck? (4 marks)
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-7 @ . },ohject is fired vertically into space from the surface of the

moon. ) With what initial speed must the object be fired for it to
a a maximum distance of 8.00 x 10°* m from the centre of the

moon? S.Mxm‘m | rne_‘F——n ;Oﬂ
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‘A 900 kg satellite which is travelling at 8 600 m/s around a planet of mass 8.1X 10® kg has an

orbital radius of 7.3x107 m. What i is the total orbital energy of this satellite relative to infinity?
(7 marks)
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7. Explain how it is possible to have a centripetal acceleration when an object is travelling at a

@ constant speed in a circle.
. (4 marks)
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4. A satellite travels in a circular orbit at a height ofm Earth radius above the surface of the Earth.

What is the satellite’s orbital perlod" (7 marks)
L; - y s grav
2k e
7
pusr e G |
’fv P’P .
dopces Bv
T 6

| Q/(Y} PR

BEBEBES e

m




