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PROBLEM
6. (a)
The centripetal force is supplied by the wall of the cylinder pushing against the rider (F).
Fy
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60 ke(47")(8.0 m)
4.0s)°
Fo=12x10’N
The centripetal force acting is 1.2 x 103 N.
(b

The free-body diagram of the rider at the bottom of the circle:
Let “up” be negative and “down” be positive.

AFN
[ ]
F,'
F.=F +F,
Fy=F.-F;
=Fc"”'g

= —1184 N — (60.0 kg)(9.8 N/kg)

F,=-18x10"N
The normal force acting on the rider is 1.8 x 10° N (upward).

()
At the top of the circle when F N —> 0, the free-body diagram becomes:
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F.=F,
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=M
v=.JRg
= /8.0 m (9.8 N/kg)
v =8.9m/s

The minimum speed is 8.9 m/s.
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10. (a)
The free-body diagram of the pilot at the bottom of the arc:
Fy

v =180.0 km/h

o \‘r’/ =50.0m/s

!

Fl
Fy = force of seat exerted upward on the pilot (the normal force)
Fy=4mg
F c= F Nt F g
2
L 4mg + m;
R mg +mg
2
LUASERE B
R 4
2
v
==
3¢
_ (50.0mfs)’
" 3(9.8N/kg)
R= 8 m
The radius of the arc is 85 m.
(b)

If the pilot’s apparent weight becomes zero at the top of the arc, then the centripetal force is being supplied
entirely by gravity.

FC=Fg
2
my
Luidy I
= =mg
v=.\/Rg
= /85 m (9.8 N/kg)
v=29m/s

The pilot’s speed must be 29 m/s.



11. (a)
Maximum tension occurs at the bottom of the circle.
FT

i S

FB
Let “up” be negative and “down” be positive:
Fo = Fr+F,
Fr= Fo-F,
2
my
=—-m,
R g
6.0 kg(8.0 m/s)’
= — 6.0 kg(9.8 N/kg)
1.0m

F, =—44x10'N

The maximum tension is 4.4 x 102 N [upward].

(b)

At the minimum speed, the tension in the string becomes zero at the top of the circle.

F-r—’n

Fsp_‘_
F. = .
2
my
R

= /1.0 m(9.8 N/kg)

v= 3.1m/s
The minimum speed of rotation is 3.1 m/s.

(c)

If rotating on a horizontal surface:
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FB
Fc =F‘r
2
A
" R
6.0 ke(8.0 m/s)”

- 1.0 m

F.=38x10"N

The tension in the string would be 3.8 x 102 N.
12. (a)

Fx

F,

'I:he centripetal force is supplied by static friction.
Fo=F; and Fg<uFy < uF, < psmg

m47t2R
— 7 S Hgmg

2

47 R
T'g

47°(0.010 m)
(60 5)°(9.8 N/kg)

Hs 2

ps = 11x107
The minimum coefficient of static friction is 1.1 x 105,
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