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Physics 12

Name:

Ultimate Circular Motion and Gravitation Assignment (16%)

Key Formulae:
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If the string snaps at P, which path will the keys follow?
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An athlete runs, at a constant speed, around a circle of radius 5.0 m in 12 s. What are the

athlete’s speed and acceleration?
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A fric\tiig\lless 3.0 kg cart rolls down an incline, and then “loops the loop.”
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From what minimum height, %, should the cart be released so that it does not fall off the

circular track? .. - C o,
PE 4 BE = PE 4 ke

A. -
. 15.0m - :
o Y90 : Aghe oty
D. 240m
L—\L = %\/\F + 45 V‘F.L :@]\CK)((Z) + ;S(Ol'%)(é) = /§Om
. I N, —

A
Which graph best shows how the gravit?tional field strength, g, varies witg the distance, r, from
the centre of a planet? (rp is the radius of the planet.
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A satellite is in a stable circular orbit around the earth. Another satellite in a 9tablqc1rcu1ar

orbit at a greater altitude must have ["-‘ (- fY( | r G- M y\
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Which of the following could represent the kinetic energy, the gravitational potential energy
and the total energy for an orbiting satellite in a stable circular orbit?

KINETIC ENERGY GRAVITATIONAL POTENTIAL ENERGY TOTAL ENERGY )

@ 40000J / 800007 / -400001J /
B. 4000017 40 0007J 80 00017
C. 8000017 4000017 120 000 J
D. 80 0007J —40 000 J' 4000017
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A spacecraft of mass 470 kg rests on the surface of an asteroid of radius 1 400 m and mass
2.0 x10'? kg. How much energy must be expended so that the spacecraft may rise to a height
of 2 800 m above the surface of the asteroid? (7 marks)
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of friction is necessary between its tires and the road in order for the car not to skid?
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In a series of test runs, a car travels around the same circular track at different velocities.

Which graph best shows the relationship between its centripetal acceleration, a,., and its
velocity, v?
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Tarzan, of mass 85 kg, holds on to a horizontal vine of length 8.0 m and jumps off a cliff.
What is the tension force in the vine as Tarzan passes the lowest point of his circular path?
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13. An 884 kg satellite in orbit around a planas$ la gravitational potential energy of —
5.44 x 18° J. The orbital radius of the satellite is 8.5208 m and its speed is
7.84 x 16 m/s.

a) What is the mass of the planet? (3 marks)
b) What is the kinetic energy of the satellite? (2 marks)
c) What is the total energy of the satellite? (2 marks)
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b) Mars has an average radius of 3.38 %0 What is the mass of Mars? (5 marks)
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Scholarship Questions. Nasty, but cool!!!!
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12.a

13.a) 7.86 x 18 kg, b)2.72 x 18 J,
c)-2.72 x 16°J

14.a

15.d

16.b

17.d

18.c

19.a) 3.61 N/kg, b) 421 N

20.a

21.c

22.d

23.d

24.d

25.a

26.W=1.2x 13°J

27.b

28.b

29.d

30.d

31.a) 7.73 x 16m/s b) less than in
the lower orbit c) see key

32.see key

33.c

34.c

35.a

36.b

37.c

38.a) 3.8 m/8, b) 6.5 x 16° kg

39.d

40.b

41.b

42.d

43.a) 5.5 x 16 m/s b) less than c)
see key

44.b

45.c

46.c

47.a

48.d

49.7.1x16J

50.1.2x 16 m

51.6.2 m/s

52.4.0x 16 m

53.9=2.06 N/kg

54.130 m

55.3.41 x 16 J



