5.14
5.14
Var Given value Units Description
r m radius of space station
a 960 m diameter of space station
ac Sﬂz centripetal acceleration (artificial
gravity)
g 9.80 Sﬂz acc. due to gravity on earth
f s frequency of rotation
s S period of rotation
m .
/4 5 tangential speed
_d
r= 2
__960m
- 2
= 480m iy
a. = 15g
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5.14 (continued)

[ = =
v=2=2nrf
4, = — =4 rf
f = Ze
47" r
15.812
= 4 17 (480m)
= 0.028s™ /
7=2
- 1
"~ 0.028s™
= 36.S s
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5.14 (continued)

Var Given value Units Description

/’C m new distance from center for
0.75¢g

0759 =4 r, F

0.75 g
4 ? f#

0.75 (9.80 Sﬂ)

2
4 r? (0.028s57")

2.4x10%°m 4
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5.16

Car is coming towards you, out of the page on a curve with banking angle 6.

NcosH 0
5 N
‘ : Nsin©
W =mg
Var Given value Units Description
N N normal force on car
e 68 ° banking angle
m kg mass of car
g 9.80 = | acc. due to gravity
Fc N centripetal force on car
m
/4 5 speed of car
r 100 m radius of curve
Nsin8 = F,
Ncosl = mg

Divide top equation by the bottom one.
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5.16 (continued)

sin @
= = tan @
FC
tan @ = TQ
2
mv
F. = -~
2
74
tan @ = vz

v =4/ rgtan 8

= ,\/(100m) (9.80 Sﬂz)tan (68°)

m .
= 4932
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5.18

Tension in string must provide centripetal force to keep can in circle and support weight of can.

Tsin6 =W

Var Given value Units Description
7 N tension in strin
g
F c N centripetal force
m 0.115 kg mass of can and contents
4 10.0 2 tangential speed
r 1.00 m radius of circular path
e ° angle of string with horizontal
g 9.80 312 acc. due to grav.
14 N weight of can and contents
2
mv
Fo = =

(0.115kg)(10.o§)2

1.00m
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5.18 (continued)
= 11.5N i

W= mg
= (O.115kg)(9.80822)

= 1.13N y

w
=

Cc

tan @ =

g = atan Fﬂ/

Cc

1.13N

= atan TTEN

= 5.61° 7

W = 7sin @

w
sin @

1.13N
sin(5.61°)
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5.18 (continued)
= 11.6N i
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5.20

5.20
N
N K
W
km 1h 1000 m m
2207(36005)( Thm ) = 6113
Var Given value Units Description
a. = | centripetal acc. of pilot
m .
61.1 5 speed of pilot
r 180 m radius of pilot's path
ng‘ ratio of a .to acc. due to grav.
g 9.80 = | acc. due to gravity

20.7=
S
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5.20 (continued)

5= =
gs =7
20.7 &
_ S
9.80
S
= 2.11 iy
Var Given value Units Description
Fc N centripetal force on pilot
14 N weight of pilot
N N normal force or apparent weight
of pilot
m kg mass of pilot
F, = N-W
N=F.+W
N=ma.,+mg
N=(a+g)m
A1g+g9)m = 311mg

Created by Equator Physics Homework Editor (www.equatorsoftware.com)

Page 2



5.20 Page 3

5.20 (continued)

Normal force is 3.11 times the actual weight of the pilot.

Created by Equator Physics Homework Editor (www.equatorsoftware.com)



Unnamed Document

5.22
Var Given value Units Description
17 56 ° angle of chain with vertical
F c N centripetal force
1/4 N | weight of plane
m
/4 5 plane speed
r 46 m radius of path
g 9.80 = | acc. due to gravity
FC
tand = 7
2
v
tand = T

Vtan8rg =
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5.22 (continued)

v =/tanBrg

\/ tan (56 °) (46 m) (9.80 Sﬂ)

m .
= 2592
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