ﬂz‘m@ PHosICS
BAVOEST CLASS ON CAMPUS

GIANCOLI HOMEWORK SOLUTIONS
Section 5-1 to 5-3, #1-20

1.

GIVEN
r=110m
v=125m/s
m = 25.0kg
SOLUTION

a q. = v? _ (1.25)°
T T (110)

b. > F =ma

= 1.42m/s?

v? (1.25)?

F = ma, =m—= (25) 1.10) = 35.5N

GIVEN
v=1890km/h = 525m/s
r = 6.00km = 6000m
KNOWN

1g = 9.81m/s?
SOLUTION

v?  (525)°

G = T 6000)

1g
9.81m/s?

= 45.9m/s? ( ) = 4.68g's

GIVEN

r = 1.5x10'm

assume earth's orbit is a circle
KNOWN

Megren = 5.98x10%*kg

24hr> (60min) (603
day hr

Toaren = 365days( ) = 3.15x107s

min
SOLUTION

a, = —
c r
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2nr  2m(1.5x10')

_ _ 4
v = T 3152107 2.99x10*m/s
v?  (2.99x10%)2
- = —597x10% m/s?
Gc = = axtom) - 207x10m/s
v? (2.99x10%)2

F =ma, = m— = (5.98x10%%) = 3.57x10%%N

(1.5x101%)
The gravitational attraction of the sun exerts this force.

4. GIVEN

F = 210N

m = 2.0kg

r = 0.90m

horizontal circle

SOLUTION

F =ma,

%= a. = % = 105m/s?
v2
ac = —

T
a.r = v?

Jacr = v =4/(105)(0.90) = 9.7m/s

5. GIVEN
h = 400km = 400,000m
T = 90min = 5400s
KNOWN

Tearth = 6.38x103km = 6.38x10°m inside front cover of book

radius of orbit is from the center of the earth so r = 1,4t + h
1g =9.81m/s?

SOLUTION

T = Togren + R = 6.38x10°m + 400,000m = 6.78x10°m

v
=T
2nr  2m(6.78x10°)
= = = . 1 3
v T 200 7.89x10° m/s
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1g
9.81m/s?

v?  (7.89x10°)?

G = T (6.78x10%)

=09.18 m/sz( ) = 0.93649's

6. G

VEN

45rev /min 0.75rev
f= min (605) -

d =32cm = 0.32m
SOLUTION

S

0.32
= T =0.16m

d
2
1 1 1s
]—c = 1.33s/rev

= 0.75rev _ 0.75rev
S

2nr  2m(0.16)

T~ 133

v?  (0.756)2

T~ (0.16)

v= = 0.756m/s

a, = = 3.57m/s?

7. GIVEN
r = 72.0cm = 0.720m TOP £, | BOTTOM
v=4.00m/s
m = 0.300kg la Ia
KNOWN Fq Fr

acceleration is always toward the center
SOLUTION

Ey, + Fr =ma,

N O} _
Fr = mT —mg = (0.3) <(0.72)> —(0.3)(9.81) = 3.72N

b. Bottom
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ZFzma
Fr —F =ma,

2
Fr—mg=m—
T

2 4 2
Fr= m% + mg = (0.3) <((().7)2)

8. GIVEN
m = 0.45kg
r=13m
Fr_max = 75N

horizontal frictionless surface so gravity and friction not a factor

SOLUTION

(FT—max)(r) .2
—_— =V
m

> +(0.3)(9.81) = 9.61N

/(FT_,,;Z,CM L /(7(%1(};3) _

9. GIVEN
m = 1050kg
r=77m
us = 0.80
KNOWN

The static friction between the tires and the road provides the centripetal force for the car to turn.

SOLUTION
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(Ff)(r) = 2

m
Fr = Fypus = mgps

m"%f(r) = Jgu;(r) = v = J(981)(0.8)(77) = 24.6m/s

Mass is not a factor since it cancels out.

10. GIVEN
r = 85m
v=95km/h = 26.4m/s
KNOWN
The static friction between the tires and the road provides the centripetal force for the car to turn.
Mass is not a factor since it cancels out.

SOLUTION
Z F =ma
Fr = ma,
172
Fy = Fyus = mgus = m—
v? (26.4)?
s = —=—"——=0.835

gr (9.81)(85)

11. GIVEN
r=12.0m
Fy = 7.85mg

The normal force is the force the astronaut is sensing and it is the same as the centripetal force -- i.e., it
is the force that is making her turn in a circle.

SOLUTION
a. Speedinm/s

ZFzma

Fy = F. = 7.85mg = ma,
172
7.85mg = i

(7.859)(r) = v?
J(7.859)(r) = v = /(7.85)(9.81)(12) = 30.4m/s

Homework Solution Sections 5-1 To 5-3 Updated: 23-Dec-15 Page 5 of 11



b. Speed in rev/s (rev/s are the units for frequency)

2nr
Ve
2nr 2m(12)
T = =304 = 2.48s
1 1
f= T=548° .0403rev/s
12. GIVEN
r=11.0cm = 0.11m
36rev /min 0.6rev
fmax = min (605) ~ “min
KNOWN

Friction is supplying the centripetal force. Maximum static friction is overcome when the turntable
reaches 36 rpm which corresponds to the velocity which gives maximum centripetal acceleration for the

maximum available centripetal force.

SOLUTION

v
Hs = g
2nr
V=
1 1
T = ]—c =0e= 1.67 s/rev
b 2nr _ 2m(0.11) — 0.415m/s
T 1.67
v2  (0.415)2
uszgzmzo.mf)
13. GIVEN
r=74m
KNOWN

At the minimum speed, the centripetal force is provided by the force of gravity
alone, the track does not have to provide any of the centripetal force.
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SOLUTION

ZF ma

F, = F =mg =ma,

v2

mg = m—
g r

2

gr=v

J(gr) =v=4(9.81)(74) =8.52m/s

14. GIVEN
m = 950kg
r=95m
v=22m/s
SOLUTION
a. Y F=ma

Fy — F; = —ma,

Fy —mg = —ma,

v? (22)?
Fy =mg — mT = (950)(9.81) — (950) < ) = 4480N

(95)
b. Mariver = 72kg

ZF ma

F, = —ma,

Fy —mg = —ma,

v? (22)?
Fy =mg — m— = (72)(9.81) — (72)( ) = 339N

(95)

c. speed at which normal force equals zero

ZF ma

F, = —ma,

0—mg = —ma,
172

mg = m—

Jgr =v =(9.81)(95) = 30.5m/s

15. GIVEN

vFo
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16.

d =15m

r=E=7.5m
2

TOP

Passengers feel weightless when the gravity force (weight) supplies all the centripetal

KNOWN

force.

SOLUTION

Z F =ma
= ma,

UZ

my = m—

Jgr =v =4(09.81)(7.5) = 858m/s
_ 2nr

V=TT

_ 2mr 2m(7.5) — 549
~ 5 T 858

_1_ 1 _0182rev(605)_109
f_T_5.49_ ' s \min/ = min

GIVEN
m = 2.00kg
r=1.10m

Fr_pottom = 25.0N
Vertical circle
SOLUTION

a. Bottom

ZF ma

— F; =ma,

172
Fr—mg=m—
r

/(FT—mg)r o J(zs [2][9.81])(1.1)
———— v o
m 2)

b. At the minimum speed, the centripetal force is provided by the force of
gravity alone, the rope does not have to provide any of the centripetal force.

ZF ma

F, =F =mg =ma,

rev

=1.72m/s

Fy la

TOP

3 la

. I BOTTOM
.

I

Fq

TOP

3 la

Homework Solution Sections 5-1 To 5-3

Updated: 23-Dec-15

Page 8 of 11



17.

18.

172

mg = m—
g r

gr = v?

J(gr) =v=4(09.81)(1.1) = 3.28m/s

GIVEN
r =9.00cm = 0.09m

9.81m/s?
a = 1150009 (T/> = 1.13x10° m/s2
SOLUTION

a, = —
¢ r

Jaer = v =4/(1.13x106)(0.09) = 319m/s

2nr
V=
2nr  2m(0.09)
v 319
1 1 rev (605)

T = = 0.00177s

T T 000177 s

min

KNOWN

e To keep from sliding down, force of friction must equal weight

e Friction force is dependent on normal force

e Normal force is equal to centripetal force which is dependent on centripetal acceleration

SOLUTION

=0

Fg = Fy

mg = Fyp

Fy = F, =ma,
.UZ

FN=m7

172

mg =m—U

%
= 3.38x10
min
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= =2—

1

]_‘ 0.5 rev
2nr 2w (4.6)
T 2

(9.81)(4.6)
W =u= 0.216

1

v= =14.5m/s

19. GIVEN Block
Myuck = M o> Fr

Mpilock =M

r=Rr Puck
ue Fe=mg
SOLUTION
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20.

GIVEN

r = 0.600m
m = 0.150kg
T = 0.500s
KNOWN

e The vertical component of the tension force must support the weight of the ball
e The horizontal component of the tension force must provide the centripetal force
e The tension force is the vector sum of the horizontal and vertical components

SOLUTION
Fr_, = F; =mg = (0.15)(9.81) = 147N
2

v
Fr_y = m?
2nr 2w (0.6)
V= = o5 - 7.54m/s
(7.54)?
Fr_. = (0.15) = 14.2N

(0.6)

Fp = JFT_xZ + Fr_,” =/ (14.2)2 + (1.47)2 = 14.3N
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