TYPICAL NUMERIC QUESTIONS FOR PHYSICS I REGULAR

QUESTIONS TAKEN FROM CUTNELL AND JOHNSON
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1. A car traveling at 20 m/s rounds a curve so that its centripetal acceleration i 1s 5 m/s2.

What is the radius of t e? ZO
A) 4m B) 8m ) 80m) D) 160m E) 640 m (, 5

2. A satellite is placed in a circular orbit to observe the surface of Mars from an altitude of
144 km. The equatorial radius of Mars is 3397 km. If the speed of the satellite is 3480

m/s, what is the magnitude of the centripetal ad/eratm Cthe satellite? (34%)

A) 2.17m/s2 B) 2.60m/s2 C) 2.99 m/s? (D) 3.42 m/s?) E) 4.05 m/s?
) ) ) ) sy B Ae™ (G714 ¥loo
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Use the following to answer questions 3-4: ﬂ“:,\ oA

The world's largest Ferris wheel with a radius of 500 m is located in Yokohama City, Japan.
Each of the sixty gondolas on the wheel takes 1.00 minute to complete one revolution when it 1S
running at full speed. Note: Ignore gravitational effects. k \/ WV _ 2N -5z

3 c;gt)s

’ 3. What is the uniform speed of a gondola when the Ferris whee imat full speed?
A) 314m/s B) 1.67m/s C) 10.5m/s D) 18.6m/s K
[
’ 4. What is the centripetal acceleration of the gondola when the Ferris wheel is running at ( 2 )

ISpeed? \ ac._
A) 0.548 m/s2) B) 6.91 m/s2 C) 221 m/s2 D) 0.732m/s? E) 6.28 m/s?

5. A certain string just breaks when it is under 400 N of tension. A boy uses this string to
whirl a 10-kg stope in a horizontal circle of radius 10 m. The boy continuously increases
the speed of { &Nl approximately what speed will the string break? z
A) 10m/s (B) 20 111»‘:_11 C) 80m/s D) 100m/s E) 400 m/s F W\\/f
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6.A car enters a horizontal, curved roadbed of radius 50 m. The coefficient of static friction
between the tires and the roadbed is 0.20. What is the maximum speed with which the

car can safelyfiegotiate the unbanked curve? F = F
A) 5m/s((B) 10m/s) C) 20m/s D) 40m/s E) 100 m/s £ €

2
.M)'QG() = 7'_3_\/_,1
— )t
. . . — 'l
Use the following to answer questions 7-9: 0.2 g) )

A 1000-kg car travels along a straight 500-m portion of highway (from A to B) at a constant
speed of 10 m/s. At B, the car encounters an unbanked curve of radius 50 m. The car follows
the road from B to C traveling at a constant speed of 10 m/s while the direction of the car
changes from east to south.
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7. What is the magnitude of the acceleration of the ca ravelsdrom A to B?
A) 2m/s2 B) 5m/s2 C) 10m/s?2 D) 20 m/s2 ( E) zero m/s?
= T
Jr 10

¢ magnitude of the acceleration of the car as it travels from B to C? O(L:"‘""" 50
B) 5m/s2 C) 10 m/s2 D) 20 m/s2 E) zero m/s2 i

9. What is the magnitude of the frictional force betwzendthe tires and the road as the car
negotiates the curve from B to C? ( I
A) 20000N B) 10000 N C) 5000 N (D) 2000 N| E) 1000 N W\‘gz
I
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Use the following to answer question 10:

A 2400-kg satellite is in a circular orbit around a planet. The satellite travels with a constant
speed of 6.67 x 103 m/s.
The radius of the circular orbit is 8.92 x 106 m.

satellite '\ J @

2z
planet . _’5)

10. What is the acceleration of the satellite?

A) 2.5m/s2 B) 21 m/s2 C) 9.8 m/s?( D) 5.0 m/s2 E) zero m/s?

11. A plane is traveling at 200 m/s following the arc of a vertical circle of radius R. At the ‘Z
top of its path, the passengers experience "weightlessness." To one significant figure,

what is the value of R? =
200 s @ A CTR

i
A) 200m B) 1000m C) 2000 m (D)) 4000m JE) 40 000 m 4 200
9' - Y

12. A 25-kg box is sliding down an ice-covered hill. When it reaches point A, the box is
moving at 11 m/s. Point A is at the bottom of a circular arc that has a radius R=7.5 m.
What is the magnitude of the normal force on the box at Point A?

\/ rd
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A) 250N B) 280N ) 400N /D) 650 N E) 900 N F /( - 7,_‘:D_£__>,.
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Use the following to answer question 13:

A small car of mass M travels along a straight, horizontal track.
As suggested in the figure, the track then bends into a vertical circle of radius R,

13. What is the minimum acceleration that the car must have at the top of the track if it is to

remain in contact with the track? e ‘ﬁ
A) 4.9 m/s2, downward D) 9.8 m/s2, downward >
B) 4.9 m/s?, upward E) 19.6 m/s2, upward

C) 9.8 m/s2, upward

Use the following to answer questions 14-16:

A 1500-kg car travels at a constant speed of 22 m/s around a circular track that has a radius of 85
m.

, , i BTSN Crad.
ich statement is true concerning this car? ¥ M
The velocity of the car is changing.” g

The car is characterized by constant velocity.

) The car is characterized by constant acceleration.CAc.

B] The car has a velocity vector that points along the radius of the circle.
\El The car has an acceleration vector that is tangent to the circle at all times.

14.

(@)

\!
P s

15. Whéﬁs théYmagnitude of the acg of the car?

A) 390N B) 1800 N

-~
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Use the following to answer questions 17-18:

A rocket orbits a planet in a circular orbit at a constant speed as shown in the drawing.
Note the arrows shown:

——_———
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17. At the instant shown in the drawing, which arrow indicates the direction of the

:ation of the rocket?
B)2 C)3 D)4 E)S

18. At the instant shown in the drawing, which arrow shows the reaction force exerted on the
planet b¥ tha\rocket?

A) 1 C)3 D)4 E)S5
. e

4

Use the following to answer question 19:

An airplane flying at 115 m/s due east makes a gradual turn following a circular path to fly @
south. The turn takes 15 seconds to complete. % w.,; /\@

(7 lr\au'}
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9. What is the magnitude of the centripetal acceleration during the turn?

< (

}t A) zor6 W/A2-BY 6.9 2 €Y B Lm/s2 D)9 8 s By 12 mrs? O ==
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0. A ball moves with a constant speed of 4 m/s around a circle of radius 0.25 m. What is the
v b period of the motioh?
\)c(\ ds

'C)07s D)ls E)2s (f/,,?rd,,,(j[((
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PRAGTICE —Z—

1. A 10-kilogram mass is suspended from the end of a beam that is 1.2 meters long.  —
The beam is attached to a wall. Find the magnitude and direction (clockwise or
counterclockwise) of the resulting torque at point B. Hint: Remember that force
is measured in newtons, not kilograms. B

o A
Pac Talalls BT

2. Two masses mjand m, are suspended on an ornament. The ornament is hung from the ceiling at a point

which is 10 centimeters from mass m and 30 centimeters £0m n1ass, m,.
a. Ifm; =6kg, what does m, have to be for the ornam 2 E}C}( _—

S s V. N N e N

to be in rotational equilibrium? M@f MLS R RN N NSRRI SON NN

b. Calculate the ratio of 71 so
horizontal. m,

i ornament will be 10em 30cm

c. Supposem;=10kgand m,= “You wish to place a
third mass, m; = 5 kg, on the ornament to make it
balance. Should m; be placed to the right or to the left m, : m.

of the 0rna1_ nt’ stuv%ension oint? Explain your i kof;_‘(/ e 7541 /A Ll P,Ma 5 A€ |
-4 C

answer.

d. Calculate the exact location where m3 should be plf\(fcd? con . Z,W{'\
Y2,

3. Forces are applied on the beam as shown on the figure at right. ——— e
a. Find the torque about point P produ cael:-byea,ch\of the three forces 0.25m J
. Find the net torque about point P. { — l \\J z\:\/ o R

A fourth force is applied to the beam at a distance of 0.30 1o-the “0.15m "l‘ 0.2m 1
right of point P. What must the magnitude and direcgt6n of this forc
be to make the beam in rotational equilibrium?

foe

— 20N §N

S




Rotational and Circular Motion — Sample Essay Questions

1) Does every point on the spoke of a moving bicycle with constant velocity move at the same
angular speed? The same tangential speed? Explain your answers,
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2) Why is the rate at which a point on a-circle changes its angle called angular speed and not
« =
angular velocity?



3) A roller coaster engineer realizes that the model of a new coaster has a loop that puts the
passengers in danger because the car sometimes does not make it over the loop. What should
be done to the design of the loop to give more centripetal force keeping it moving in a circle?

7
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4) Is it necessary to test a new roller coaster with a loop at Cedar Point with mannequins in the
seats to simulate the coaster being full? Explain why or why not using centripetal equations.
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Physics Name

Period

Torque Worksheet

1. a. Calculate the torque produced by a 75-N perpendicular force at the end of a 0.2-m long

wrench.

shown. Calculate the distance the S00-N
child should sit from the fulcrum (pivot) *\ /\ /:'+

to balance the see-saw.

2. Two children are sitting on a see-saw, as

300N 500 N

el cug R

3. Suppose that a meterstick is
ted at th t da20-
supported at the center, and a __jl_/l}l;
block is hung at the 80-cm mark. l[J 20 40 60 80 100
Another block of unknown weight

Z A e B R e e e e

just balances the system when it is

hung at the 10-cm mark. What is 7N 20N
the weight of the second block? NS
e AA\\ L = f
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Sample Essay Questions — Torque

1) How could a large force somehow exert less torque than a small force? Use sample data and
the equation for torque to explain your answer.
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2) When using a prybar to lift a boulder, use the concept of torque to explain how the position of
the fulcrum can be moved to exert either more or less torque with the same amount of force.
Mention where the fulcrum should be placed to generate the most torque.
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