PHY 2130 Homework solutions
Assignment 7
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7.17  The final angular velocity is @, =78

min 1rev

2.54 cm

and the radius of the disk is »=5.0 in( j =12.7 cm=0.127m .
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(a) The tangential acceleration of the bug as the disk speeds up is

M} =035 m/s? |

0s

a, =ra=r[%j =(0.127 m)(

(b) The final tangential speed of the bug is

v, =ro,=(0.127m)(8.17 rad/s) =.

8.17 rad
(c) Att=10s, o=, +at=0+(%/sj(l.0 s)=2.7 rad/s.
Os
Thus, a=ra=[035m / s* | as above, while the radial acceleration is

a,=ro* =(0.127m)(2.7 rad/s)" =| 0.94 m/s’ |

The total acceleration is a=+/a’ +a* =| 1.0 m/s’ |, and the angle this acceleration

makes with the direction of a_ is

(a) [0.35)
= _1 —t = -1 —_— = o
0=tan LacJ tan 0.9 .



7.21  Friction must supply the needed centripetal force. Hence, it is necessary that

2
12 . .
,0r m——< pu (mg) and the maximum safe speed is
r

F<(f)

max

(V) =478 =/(0.70)(20 m)(9.80 m/s?) =[12 m/s |

7.25 (a) Since the 1.0-kg mass is in equilibrium, the tension in the string is

T=mg=(10kg)(9.8 m/s’)=[9.8N]

(b) The tension in the string must produce the centripetal acceleration of the puck.
Hence, £ =T = .

v? rF 1.0m)(9.8 N
© From5=mwk(7'j,we find v, = | 2= = ( 0‘2)5(kg -[&3 mf

7.35 (a) The gravitational force must supply the required centripetal acceleration, so

G 2
mf m_ m(v—’] . This reduces to » =G—n215 , which gives
r r ¢
.m2 ) (5.98x10* k
r:[6.67x10_“ N.m j( Zg)=1.596x107 m.
kg® ) (5000 m/s)

The altitude above the surface of the Earth is then

h=r—R,=159%x10" m —6.38x10° m =| 9.58 x 10° m |

(b) The time required to complete one orbit is

i it 27(1.596x10" m
7o circumference of orbit _ ( ) —200x10* s=[557n 1

orbital speed 5000 m/s



