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Physics 2414
Midterm #3 — Spring 2008

Version A

Multiple Choice (6 pts each)

1) You are on a cart initially at rest on a track with no friction. You throw balls at a
partition that is rigidly fnounted on the cart. If the balls bounce straight back as
shown, is the cart put into motion?

@ Yes, itmovestotheleft b . -
B) Yes,itmovestotheright [ TTTTTTTTTZ
C) No, it remains in place
D) Yes, it can move either left or right

depending on how hard the balls are thrown.
E) Not enough information to determine. L@@

2) Two squares of the same mass are shown. Find the center of mass of the two
squares. s

A) Xem=2; Ycm=2 y

Xem=7/2 ; Yem=3/2

C) Xem=3/2 ; Ycm=3/2

D) Xcem=5/2; Ycm=3/2

E) Xcm=7/2; Ycm=5/2

v . RemtSem _ Z
Nom=z S0 = £ ) T 2cm
2o+ m _ 2 ~4Ci1l | p
qem= 0 T = J J2cm
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4cm
3) A skier of mass 100 kg starts from rest atop a frictionless hill 100 m high
and skies to the bottom of the hill. When the skier reaches the bottom of the
hill he picks up a box of mass 20 kg. What is the speed of the skier after he
icks up the box? - .
IS tp /,E’/,: Lt V:J%SZ = 94.3 95
A) 342 m/s P2 p
B) 44.3 m/s =rf . |
C) 33.4 m/s 100Ky < Y. Smly = [20K3 o Uy V=36 /s
36.9 m/s

E) cannot be determined unless the angle of the hill is known.



4) In any isolated collision,

A) Total momentum is not conserved.
B) Total kinetic energy is conserved.
Total momentum is conserved.
D) Total momentum is not conserved but total kinetic energy is conserved.
E) Total momentum and total kinetic energy are conserved.

5) A skier of mass = 80kg starts from rest on a hill with a slope of 20 degrees above the
horizontal. She skies down the hill and a frictional force of 30 N opposes her motion.

What is her velocity 20 m down the hill? -
/\C AD §ia "= &8 Gomn

A) 11.5 m/s Rom _ iz
B) 19.8 m/s h h‘» mgA= Fpd= T )
C) 6.7 m/s 8&»‘(3? 4. J¢ ~3o V2 léoen =GV
D) 16.2 m/s
@10.9m/s V=0T mls
6) A woman stands on the edge of a cliff. She throws a stone vertically downward
with an initial speed of 15 m/s. The instant before the stone hits the ground
below, it has 150 J of kinetic energy. If she were to throw the stone horizontally

outward from the cliff with the same initial speed of 15 m/s, how much kinetic
energy would it have just before it hits the ground?

A. 507
1507
C. 4507J

D. 900J
E. Not enough information was given to answer the question

7) A 2.0 kg pendulum bob on a string 3.0 m long is released with a velocity of 2.0 m/s

when the support string makes an angle of 30 degrees with the vertical. What is the

velocity of the bob at the bottom of the swing?
2]

X= 3ws d = Aem

a) 5.42 m/s

b) 7.41 m/s ’

c)3.75 m/s KN fs 3-Re = Um

@3.44 w/s

e) 2.81 m/s h / . F
A Agh= Tt

L) r 1907 08

V:j. 5/9/@7{5



8) A ball of mass M is fired with speed v at a spring, causing the spring to compress a
distance x. A second ball of mass 2M and 2v is fired at the same spring compressing the

spring a distance x’. What is the riltio of x’ to x? on y
R o —2’- kxl X= P

A) 2 2N i
2
&4 X N%2v 32w
O 2.83 X Yz v
B 1

9) You skip two rocks along a lake, throwing them with an identical force for the
same amount of time. One rock is heavier than the other. What do you know

about the momentum and kinetic energy of the two rocks?

A) they have the same momentum and the same kinetic energy.

B) the heavy rock has a greater momentum and a greater kinetic energy.

C) the heavy rock has a greater momentum, but they have the same kinetic energy.
they have the same momentum, but the lighter rock has a greater kinetic energy.

E) the heavy rock has a greater momentum, but the lighter rock has a greater kinetic

energy.

10) A student’s life was saved in an automobile accident because an airbag expanded
in front of his head. If the car had not been equipped with an airbag, the
windshield would have stopped the motion of his head in a much shorter time.
Compared to the windshield, the airbag

A) does much more work.
@exerts a much smaller force.

) exerts a much smaller impulse.

D) causes a much smaller change in momentum.
E) causes a much smaller change in kinetic energy.

11) A car with a mass of 1000 kg crashes into a parked pickup truck with a mass of 1500
kg. The two vehicles stick together and slide along the road before they stop. Which
vehicle had the greatest change in momentum during the collision and which vehicle had

the greatest momentum immediately after the collision?

Greatest Change in magnitude of momentum Greatest momentum immediately after collision

A)  Car Car

B) Car Truck
6)) Car _ Same
D) Same Same

@ Same _ Truck



12) You are in a very light stationary sealed train car of length 10 mon a
frictionless track. Inside there is a large number of very heavy cannonballs
stacked on one side and a cannon. By shooting the cannonballs inside the train
car, what is the maximum distance you can move the train car? (assume that
the mass of the train and cannon are very small compared to the mass of all the
cannonballs. The cannonballs can never leave the sealed train car)

10 m
B) Sm
C) You can move it any distance you want, it depends on the number of

cannonballs and how hard you shoot them

D) 20 m
E) You cannot move the train car no matter what you do

10 m

A4

) @)

13) A spring in a dart gun is compressed 2cm. It is then used to fire a dart which has
kinetic energy K. The spring is then compressed to 4cm. What is the new kinetic energy

of the dart when fired?

2) K Loz Thd S X dougled)

b) 2K ‘ _
4K @x)= 4k

Y K2

e) K/4

14) A ball of putty with mass M is fired at initial velocity v to the right towards an
identical mass of putty at rest. The two putty balls stick together. What is the final
velocity of the pair?

a) v to the right oy = \V

b) v to the left mvio @Wf\\ ¥

C) zero AV v ._

v/2 to the right l))c - ;);’ = f’iﬁﬂ’(
%) v/2 to the left 4



15) 3.0 kg cart, moving to the right with a speed of 1.0 m/s, has a head on collision with a
5.0 kg cart that is initially moving to the left with a speed of 2 m/s. After the collision,
the 3.0 kg cart is moving to the left with a speed of 1 m/s. This collision is:

A. elastic Jee 4@ (<)
@‘ inelastic, and the carts do not stick together after the collision

C. completely inelastic in that the carts stick together after the collision.

D. not enough information to determine

E. none of the above

16) My car accelerates from O to 20 mph in 3.0 s. How long does it take for it to
accelerate from O to 60 mph assuming the power of the engine to be independent of

velocity and neglecting friction?

A. 30s P: ’L_(j_
B. 9.0s g |
C. 12s A o
18.0s €= —;‘g bozdk = 5 m V.p z N
27.0s
=3V,
VL‘( ’r_i

G352 275
3 ns [T 5 3 ;/7
'S) O—7 e—QO O O
I';r,/f
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Jelnis + e (~Cals) = 3(~tmls)+ > U?} V,)( v Uy A fferewe so
~7 = =315V Vﬁ? Bon1 stich
~H=S ey Veps =Ly,

KE = k&g KE,; <KEy 52 fﬁ.@-? /oSt S
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