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Parti (Muitiple choice questions). For each of the following five questions, please circle one
answer only.

t. A man is lowering a bucket into a well with a constant velocity. The force exerted by the rope
on the bucket is (ignore air resistance)
(A) equal to the bucket's weight
B) greater than the bucket's weight
C) less than the bucket's weight, but not zero
D) zero
E) prcportional to the velocity of the bucket

A

2. A golf club exerts an average force of 1000 N on a 0.045-kg go!f ball which is initiaily at rest.
The club is in contact with the ball for 1.8 ms. What is the speed of the golf baill as it
feaves the tee?

A} 35mis
B B) 40 m/s
C) 45m/s
D) 50 m/s
E)12m/s

3. A baseball of mass 0.15 kg moving at 20.0 m/s sirikes the glove of a catcher. The
glove recoils a distance of 5.0 cm. The magnitude of the average force applied by the
ball on the glove is

A) 667 N
600 N
o )60 N

D)3 N
E)0.15N

4. Impulse is equal to of the cbject.

A) the change in kinetic energy
B) the kinetic energy
C) the momentum

D dthe change in momenium

E) The net force exerted on the ¢bject multiplied by its displacement

5. At her highest point, a girt on a swing is 2.50 m above the ground and at her lowest point,
sne is 1.00 m above the ground. What is her maximum speed?
A) 3.83m/s
443 m/s
Q 5.42 m/s
)7.00 m/s
E)8.29m/s
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6. A billiard ball hits the cushion of a pool table and bounces as indicated. The change
in momentumn, "P is a vector which is:

A} directed paralieil to the cushion

B) directed along the incident ball direction

C} directed along the outgoing ball direction

D) directed perpend:icular to the cushion, to the right
directed perpendicular to the cushion, to the left.

- cushion

7. Which of the following statements BEST describes a perfectiy ELASTIC collision?
A) Momenium is conserved.
B) Kinetic energy is conserved.
D &Momentum is conserved but kinetic energy is not.
Momentum AND kinetic energy are conserved.
E) Momentum AND potential energy are conserved.

8. Conservation of mechanical energy ("KE + "PE = 0) only holds if:
A) There is no work done on the system.
There is no non conservative work.
D) C) Momentum is NOT conserved.
D} None of the above.
E) All of the above.

9. Which quantity is NOT a vector.

A) Force
D B} Impuise

C) Momentumn
(D) Kinetic energy
E)

Velocity

CONTINUE TO WRITTEN QUESTIONS ON NEXT PAGE.
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Part It (Full solution questicns).

1. The diagram below illustrates three forces, {Fs, F2 and F1), pulling AWAY from a single point
in various directions. The system is in EQUILIBRIUM (Fu:r=0N), and the angles of interest can
be read by using the paper protractor provided in the figure.
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a) Calculate the magnitude of the x and y (using the given coordinale gystem) component of F,
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b) Using the equilibrium condition and vector components find the magnitude of Fa.
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2. Highway curves are usually banked (lilted inward) at an angle , such that the horizontal
component of the normal force equals the required centripetal force.
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3. A car with a mass of 1000 kg and a speed of 20 m/s heading north approaches an
intersection. At the same time, a minivan with a mass of 1500 kg and a speed of 10 m/s
heading east is also approaching the intersection. The car and the minivan collide and stick

together.
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(a) Determine the speed of the wrecked vehicles just after the collision. Cnelashc e
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 (b) After the collision, the wrecked vehicles will skid on the road and ﬂnally stop because of the
friction between the tires and the road. Hf the coefficient of kinetic friction is 0.4, how far will the
vehicles skid, in meters, before they stop? - Au. Yo ‘&Vlgl-“p\ :
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Part ] (Multiple choice questions). Far each of the following five questions, please circle one
answer only.

1. Aman is lowering a bucket into a well with a constant velocity. The force exerted by the rope
on the bucket s (ignore air resistance)
A) zero
B) proportional to the velocity of the bucket
D @ less than the bucket's weight, but not zero
equal to the bucket's weight
greater than the bucket's weight

2. A goif club exerts an average force of 1500 N on a 0.045-kg golf balt which is initially at rest.
The club is in contact with the ball for 1.5 ms. What is the speed of the golf ball as it
feaves the tee?

A) 35m/s

B)Y 40 m/s

)

45 mfs
D DYB0 m/s
12 mis

3. A baseball of mass 0.18 kg moving at 25.0 m/s strikes the glove of a catcher. The
glove recoils a distance of 4.0 cm. The magnitude of the average force applied by the
ball on the glove is

A)T67 N

BiBO0O N

406 N
C B3N
E)0.15N

4. Impulse is equal {o of the object.

the change in momentum
) the momentum
A C) the kinetic energy
D) the change in kinetic energy
E) The net force exerted on the object multiplied by its displacement

5. At her highest point, a girl on a swing is 3.50 m above the ground and at her lowest point,
she is 1.00 m above the ground. What is her maximum speed?
A) 3.83 m/s
BY 443 m/s
D 5.42 mis
7.00 m/s
E) 8.29 mis
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6. A billiard ball hits the cushion of a pool table and bounces as indicated. The change
in momentum, "P is a vector which is:

A) directed along the incident ball direction.
8) directed along the outgoing ball direction.

C @)Ddirected perpendicutar to the cushion, to the left.
D) directed perpendicular to the cushion, to the right.
£) directed parallel to the cushion.

cushion

7. Which of the following stalements BEST descrites a perfectly ELASTIC collision?
A} Momentum is consenved.
B) Kinetic energy is conserved.
D C) Momentum AND potential energy are conserved.
@Momentum AND kinetic energy are conserved.
Momentum is canserved but kinetic energy is not.

8. Conservation of mechanical energy {"KE + "PE = 0) only holds if:
A) Momentum is NOT conserved. ’
B) There is no work done aen the system.
( @There is NO non conservative work,
) None of the above.
E) All of the above.

9. Which quantity is NOT a vector.
Force
B By Kinetic energy
C) Momentum
D) impulse
E) Velocity

CONTINUE TO WRITTEN QUESTIONS ON NEXT PAGE.
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Part Il (Full solution questions).

1. The diagram below illustrates three forces, (F1, F; and F3), pulling AWAY from a single point
in various directions. The system is in EQUILIBRIUM (Fyey=0N), and the angles of interest can
be read by using the paper protractor provided in the figure.

a} Calculate the magnitude of the x and y (using the given coordinate system) component of F,
and Fa. -
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b) Using the equilibrium condition and vector c onents find the magnitude of F.
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Highway curves are usually banked (tilted inward) at an angle | such that the horizontal
component of the normal force equals the required centripetal force.

M
Find the proper banking angle for the car moving at 8Ckm/h to go arognd a
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b) {f the curve were not banked, what coefficient of friction woul!d be required

between the tires and the rcad?
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3.A car with a mass of 2000 kg and a speed of 30 m/s heading north approaches an
intersection. At the same time, a minivan with a mass of 1000 kg and a speed of 40 m/s
heading east is also approaching the intersection. The car and the minivan collide and stick
together. =
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(a) Determine the speed of the wrecked vehicles just after the coliision.

P

E_y%_f—- & /n ) 'g'\l-éik-} ‘i):'- £: (oo
o Jo

. I‘V\ . : ?'u:: MmNy 1 4oRe l(?n[s .
! p:. =V = boouv ‘Ké_nlf . N
T—_T\" - Y ‘ ! @ \?;lzkj\&o°“}*&°w
-~ -

Feut At =07 b3 few=0 ' =l Kyfs?

> ‘ ’ b Suaee we antod foc SQ’-\-A J
BO =0 @ e G gt Aveor .
[T B )

) ' | ‘Qw \:] Q*\ :

'S ,_,‘,Jk, Fautz Cmnm;) v Vz }%n/s

¢ Fa21l)
' L . S = A MY

(b} After the collision, the wrecked vehicles will skid on the road and finally stop because of the

friction-between the tires and the road. If the coefficient of kinetic friction is 0.35, how far will

the vehicles skid, in meters, before they stop? [ de o -‘mdnﬁ"“
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