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*N8S.9  Asyou are riding in a 1650-kg car, you approach a
hairpin curve in the road whose radius is 50 m. The
roadbed is banked inward at an angle of 10°.

(a) Suppose the road is very icy, so that the coeffi-
cient of static friction is essentially zero. What is
the maximum speed at which you can go
around the curve? ,

(b) Now suppose that the road is dry and that the
static friction coefficient between the tires and

the asphalt road is 0.6. What is the maximum

speed at which you can safely go around the

=

curve?
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*N8S.11

ophor?

Consider a car turning a corner to the left. Using the
methods of chapter N5, show that in order to bal-
ance the torques on the car that seek to rotate the
car around an axis going through its center of mass
along the direction of its motion, the roadbed has to
exert a greater normal force on the right wheels of
the car than on the left wheels. Since this normal
force will be transmitted to the car’s body through
the springs of the car’s suspension, this means that
the suspension springs on the right will have to
compress more than those on the left, and thus the
car will lean to the right, as asserted in section N8.4.

e



N8T.1  When a speeding roller-coaster car is at the bottom
of a loop, the magnitude of the normal force exerted
on the car’s wheels due to its interaction with the

track is
- A, Greater than the weight of the car and its
passengers.
B. Equal to the weight of the car and its
. passengers. :
C.  Less than the weight of the car and its pas-
sengers.

N8T.2  Achild grips tightly the outer edge of a playground
merry-go-round as other kids push on it to give ita
dizzying rotational velocity. When the other kids let
go, the horizontal component of the net force on the

child points most nearly

A.  Inward toward the center of the merry-go-
round. o

B. ~Outward away from the center of the merry-
go-round.

C. In the direction of rotation.

D. Nowhere: the horizontal component of the
4 - net force is zero.
E. In some other direction (specify).

"N8T.3 A car is traveling counterclockwise along a circular
bend in the road whose effective radius is 100 m. At
a certain instant of time, the car is traveling due
north, has a speed of 10 m/s, and is in the process of
increasing that speed at a rate of 1 m/$? The direc-
tion of the car’s acceleration at that instant is most
_nearly
North
Northeast
" East
Northwest
West
Southwest
Zero

HEEY O

N8T4 A plane in a certain circular.holding pattern banks
at an angle of 8° when flying at a speed of 150 mi/h.
If a second plane flies in the same circle at 300 mi/h,

what is its banking angle?

A.  Abitless than 16°.

B.  Exactly 16°. :

C.  Abitmore than 16°.

D.  Abitless than 32°.

E.  Exactly 32°.

E Abit more than 32°,

T. Answer depends on the planes’ masses.

NS8T.5 Car 1 with mass m rounds a curve of radius R-trav- -
\el'g'l\g at a constant speed v. Car 2 with'mass 2m
rourids a curve of radius 2R traxging/at a constant
speed 20~tHow does the magnifude F; of the side-
ward static friction force acting on car 2 compare

with the magnitude FP{ of the sideward static fric-
tion force actin car 17 ‘

A, )
B '\\ )
Cc 1=Fp : \\




N8T.2

N8T.3

N8TA4

N8T.5

HmEg 0w

A child grips tightly the outer edge of a playground .
merry-go-round as other kids push on it to give ita

dizzying rotational velocity. When the other kidslet
go, the horizontal component of the net force on the

child points most nearly

A.  Inward toward the center of the merry-go-
round.

B.  Outward away from the center of the merry-
go-round. :

C.  Inthe direction of rotation.

D.  Nowhere: the horizontal component of the
net force is zero.

" B, Insome other direction (specify).

A car is traveling counterclockwise along a circular
bend in the road whose effective radius is 100 m. At
a certain instant of time, the car is traveling due
north, hasa speed of 10 m/s, and is il the process of
increasing that speed at a rate of 1 m/s% The direc-
tion of the car’s acceleration at that instant is most -

“nearly

A North

B Northeast
C. East

D. Northwest
E West

E Southwest
T.

Zero *

A plarie ina certain circular holding pattern banks -

at an angle of 8° when flying ata speed of 150 mi/h. -

If a second plane flies in the same circle at 300 mi/h,

what is its banking angle?
A.  Abit less than 16°.
Exactly 16°.
A bit more than 16°.
A bit less than 32°.
Exactly 32°.
Abit more than 32°.
Answer depends on the planes’ masses.

Car 1 with mass m rounds a curve of radius R trav- -
eling at a constant speed v. Car 2 with mass 2m
rounds a curve of radius 2R traveling at a constant
speed 2v. How does the magnitude F, of the side-
ward static friction force acting on car 2 compare .
with the magnitude F; of the sideward static fric-
tion force acting on car 1?

A, Fi=4F
B. F=2F
C. Fh=h

D. F.=2F

E. F2 = 4‘.F1

E

Other (specify)
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N8T.6

NS8T.7

NS8T.8

A mass
(bob) swings from the end of a string. At
point 1, the bob is at the extremepoint of |
the swing and thus is instantaneously at rest.
At point 3, the bob is directly below its
. suspension point and has its maximum
speed. '

} Which one of the arrows to the

 right most closely indicates the direction of the

bob’s acceleration when it is at point 1?

Which one of the arrows to the
right most closely indicates the direction of the
bob's acceleration when it is at point 27

_ Which one of the arrows to the
right most closely indicates the direction of the
bob’s acceleration when it is at point 37 .
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