Circular motion S21

1. a)360°=2m=6.28 90°=%=1_.5_7 30°=%=Qj; 5.93 ° =0.103
b) 2T = 360 ° Z=45° 3% - 108° 5.93 = 340 °

2. A point farther from the center travels a longer way in the same time (see
picture). Therefore the lineas speed is greater.

3. a)One minute =60 s
b)s=2-m-r=2-m-22m=14m

=£=2nr=2n2.2m=0‘23m
At T 60 s S

c)v

d) One quarter of a revolution: % =90°

4. a) The angular speed is the same in both wheels. They roll off the road, and the linear
speed of the wheels is the same as the speed of the vehicle.

b) The smaller wheel turns faster. v = w - r: If ris smaller, then » must be greater (for
equal v)

21
c) The larger wheel's period is greater, because it turns slower: T = —: The larger
w
wheel's w is smaller and therefore T is greater.

d) The smaller wheel's frequency is greater. f = Zi: If wis greater, then f must be
7
greater too.



100.0
5. a)v=100.okTm=v=100.0kTm=— m_27g M
3.6 S
278 M
b) w=" =" S _g92s"
r 0.28m
-1
o) f=2 9925 _458h,
2 2w
1
A T=" o1 _00633s t=10-T=10-00633s=0633s
f 158 Hz

e)V=wr=992s"-015m=149 0
S

27r 27-15-10"'m
6. v= =

- -29'886 M _ 108103 km
T  365-24-60-60s s h

byv=w-r=73-10"s"-6'378-10° m=463 M - 1'670'%“
S

v-T 15 %-3'60%
- 27 - 2

8. r =859 mm = 86 cm

9. a) In order to keep an object of twice the mass moving along a circular path (without
changing the radius and angular speed), twice the centripetal force is required.
b) In order to keep an object moving along a circular path at twice the angular speed
(without changing the radius and mass), four times the centripetal force is required.
c) In order to keep an object moving along a circular path at twice the distance from the
center (without changing the angular speed and mass), twice the centripetal force is

required.
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10.

2 2
2 2
a)Fy=m-w*r=m-|“2| r=75kg-|———| -6'378'000 m = 2.5 N
T 246060 s ==

b) The gravitational force (attractive force between masses)

2

2
1. F, = m-(2n-f) r= m-(2n) f2er
F. 100.0 N
f=\/ 2 —= > = 5.03 Hz
m-4x°-r 0.200 kg-4x” -0.500 m

V2

12. a) The condition for the water to stay in the bucketis — =a, > g
r
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The centripetal force needed to keep the bucket on a circular path is

2

mo? 45 kg'(3.5 m)
r 1.2m

The weight of the bucketis Fe =m - g=4.5kg - 9.81 % =44.1N.

At the highest point the resultant force (centripetal force) is pointing downwards,
towards the center of the circular path. The weight of the bucket is acting downwards,
providing part of the centripetal force. The remaining part of the force is provided by
the force of the hand pulling the bucket down: Feentripetal = FG + Fhand

Therefore: Fhand = Fcentripetal —Fe=459N-441N=18N

At the lowest point the resultant force (centripetal force) is pointing upwards towards
the center of the circular path. The weight of the bucket is pulling it down, while the
hand needs exert an upward force, holding it against the gravitational force, in
addition to providing the required centripetal force: Feentripetal = Fhand — Fc (the weight
Fc and the centripetal force Feentripetal @re in opposite directions)

Therefore: Fhand = Feentripetal + F6 =45.9 N +44.1 N = M

=459N

F, =

or:
2
_ m-v?2 V2 (357
top: Fy,w=F,-Fs = —m-g=m-(7—g)=4.5 kg-|~—2,--9.81 g =1.8N
ey /2 (3.5 1)
bOttom: FSchnur = FZ +FG = +m.g - m(7+g)=45 kg W+981 g =_90
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