Physics 211 Exams HE2 Spring 2014 (A)

The next three questions pertain to the situation described below.
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Identical blocks start from rest at the same height above the floor on two different ramps. The first ramp makes
a smaller angle with respect to the horizontal than the second ramp. The speed of the blocks when they reach the
floor is v; and wva respectively.

1) Assume that both ramps are frictionless. Which statement is most correct concerning the relative speeds of
the blocks at the bottom of the ramps?

a. vy <1
b. vy > 11
C. V2 = U1

2) Now assume instead that in both cases there is the same (non-zero) coefficient of kinetic friction between the
blocks and the ramps. Which statement is now most correct concerning the relative speeds of the blocks at
the bottom of the ramps?

a. vy > U1
b.vy = n
C.v2 <11

3) The blocks start at height h = 1.6 m. The second ramp is inclined at an angle of 82 = 55°. The coefficient of
kinetic friction is 0.65. What is the speed v2 when the block reaches the bottom of the second ramp?

a.vy =4.44m/s
b. vy =2.92m/s
c.v2 = 5.6m/s

d. vy = 4.14m/s
e.va = 3.14m/s



The next two questions pertain to the situation described below.
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Box 1: Ball Bounces Box 2: Ball Sticks

Two balls of equal mass are thrown horizontally with the same initial velocity. They hit identical stationary
boxes resting on a frictionless horizontal surface. The ball hitting box 1 bounces back, while the ball hitting box
2 gets stuck to the box. You can assume that there is no motion in the vertical direction before or after the
collisions.

4) Which box has the greater speed after the collision?

a. Box 1
b. Box 2
c. Both boxes have the same speed

5) The mass of a box is 1.7 kg and the mass of the ball is 0.4 kg. Suppose the ball has an initial horizontal
velocity of 13 m/s. What is the speed of Box 2 after the collision?

a.v=13m/s

b.v =55.2m/s
c.v=3.1m/s
d.v=25m/s

e.v =10.5m/s



The next three questions pertain to the situation described below.

Mass m, initially has a speed of V} in the +x direction
along a frictionless horizontal floor. It collides with =Ly

mass my Which is initially at rest. ‘ m, ] [ m,

Immediately after the collision m; is moving in the —z
direction with speed V4 /4 and my is moving in the +z
direction with speed Vj /2. gl

6) Is this collision elastic? (Hint - almost no math is needed to answer this question)

a. There is not enough information provided to determine whether the collision is elastic.
b. Yes, the collision is elastic.
c. No, the collision is not elastic.

7) Which of the following correctly expresses the relationship between the masses?

a.mg = (1/2)m
b. mao = (5/2)7’)’11
c.me = (3/4)my
d. mo = 2my

e.my = (4/3)m

Before
Collision

After
Collision

Maximum
Height

8) Mass ma continues to the right and slides up a frictionless ramp. It momentarily comes to rest at a maximum
height h above its starting height on the floor before sliding back down. Which of the following correctly

expresses the maximum heigh h reached by mg in terms of Vj?

a.h =v2/2g
b. h = 3v%/4g
c. h =4v2/3g
d. h = v} /49

e. h =v}/8¢g



The next three questions pertain to the situation described below.

Block A has mass M, = 3 kg and slides on a

frictionless inclined plane. It is connected to a a/'
hanging block B of mass Mp by a massless

string that runs over a frictionless pulley. The ‘
incline makes an angle of 30° with horizontal.

The acceleration of block A is @ = 1.9m/s% up
the incline. M B

30°

9) As block A moves a distance 1.5 m up the incline, what is the work done on it by the tension in the string,
War?

a Wyrp=-13.52]
b. Wy =30.621
c. Wyr=46.781
d. WA,T =01J

e. Wop=855]

10) As block A moves a distance 1.5 m up the incline, how does the magnitude of the work done on it by the
tension in the string | W 4 1|, compare to magnitude of the work done on it by gravity, [W4 4| ?

a. [War| < Wyl
b. [War| = Wyl
c. [War| > Wyl

11) As block A moves a distance 1.5 m up the incline, what is the total work done on both blocks by the tension
in the string, Wi ?

a. Wtot =0
b. Wit > 0
c. Wit <0



The next two questions pertain to the situation described below.
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A bomb, initially at rest at the origin, explodes into three fragments that move in the x-y plane. The left
fragment has mass m; = 24 kg and moves in the —z direction with speed v1. The fragments that move to the
right have the same mass my and the same speed v2, one moving at an angle § = 25° above the x-axis, and the
other moving at the same angle § = 25° below the x-axis.

12) Which of the following statements correctly compares the situation before and after the explosion ?

a. Momentum is conserved in the x and y direction. Kinetic energy is not conserved.
b. Neither momentum nor kinetic energy is conserved.
c. Momentum is conserved in the x and y directions. Kinetic energy is also conserved.

13) If the ratio of speeds vy / ve = 2.5, what is the mass of each of the two right-most fragments ma ?

a.mp =12 kg
b. ma =33.1 kg
c. mg =66.2 kg
d.my =71 kg

e. mg =53 kg



The next three questions pertain to the situation described below.
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A one-dimensional force, F'(z), shown in the graph, acts on a particle that is initially at rest at z = 0.

14) What is the work done by the force on the particle as it moves from £ =0 m to z =5 m?

a.W=5]
b.W=1]J]
c.W=2]J]
dw=4]
e.W=3]

15) Which of the following best describes the motion of the particle as it moves from z =1 m to z =2 m?

a. It is moving in the —z direction and slowing down.

b. It is moving in the 4z direction and its speed is constant.
c. It is moving in the 4z direction and slowing down.

d. It is moving in the —z direction and speeding up.

e. It is moving in the 4z direction and speeding up.

16) Compare the speed of the particle at z = 1 m to the speed of the particle at x =3 m.

a. The speed at £ = 1 m is greater than the speed at £ =3 m
b. The speed at z = 1 m is the same as the speed at z =3 m
c. The speed at £ = 1 m is less than the speed at £ =3 m



The next three questions pertain to the situation described below.

Two cars collide in an icy intersection. The mass of car 1 is 440 N
kg and the mass of car 2 is 560 kg. Car 1 was initially traveling
east at 12 m/s while car 2 was initially traveling north at 17 m/s. m,+m, i
After the cars collide, they stick together and slide off at an -’
angle 6 north of cast as shown. @
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17) What is the kinetic energy of the cars as they slide together immediately after the collision ?

a. K=21650017J
b. K=86900J
c. K=112600J
dK=0J

e. K=592547J

18) Suppose the answer to the previous problem is K. If the initial speed of each car was doubled, how would
the new kinetic energy of the cars sliding together immediately after the collision, Kpeq, compare to K ?

a. Knew - \/EK
b. Kpew = 4K
c. Kpew = 2K

19) If the initial speed of each car was doubled, how would the angle they slide at after the collision compare to
the original problem?

a. The angle would increase.
b. The angle would decrease.
c. The angle would stay the same.



The next two questions pertain to the situation described below.

A rock is released from rest at a distance D = 2.5 x 107 m above the surface of the Earth as shown in the figure.
Useful constants for this problem are the universal gravitational constant G = 6.67 x 101 Nmz/kgz, the mass of
the Earth M, = 5.97 x 1024 kg, and the radius of the Earth R, = 6.38 x 10° m.

20) What is the speed of the rock, v, when it has fallen to a distance D/4 above the surface of the Earth?

a. vy =4340 m/s
b. vy = 6138 m/s
C. vy = 19180 m/s
d. vy = 11173 m/s
e. vy =9776 m/s

21) Planet Hondo has the same radius as the earth but has a smaller mass. Suppose the same rock were released

from the same height D above Hondo. How would be speed of the rock a distance D/4 above the surface
compare to the answer you found above?

a. It would be bigger.
b. It would be the same.
c. It would be smaller.



The next three questions pertain to the situation described below.
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Allie (mass m; = 58 kg) and Josh (mass my = 87 kg) are initially standing still at opposite ends of a plank of
length L = 5.1 m and mass M = 19 kg, with Allie at the left end and Josh at the right end. The plank is initially
at rest on smooth ice (a frictionless horizontal surface).

22) Suppose Josh stands still while Allie walks all the way to the right end of the plank to give him a hug. What
is the displacement of the plank from its initial position as they are hugging? (The +x direction is toward the
right in the picture).

a. Az =-3.84 m
b. Az =-2.04m
c. Az =2.04m
d. Az =-255m
e. Az =-1.8m

23) Suppose the mass of the plank was larger but everything else stayed the same. The distance moved by the
plank would be:

a. The same
b. Smaller
c. Bigger

24) Suppose instead that Allie walked to the right side of the plank to meet Josh, and then that Josh and Allie
walked together back to the left side of the plank. Which of the following statements best describes the
movement of the plank?

a. The plank does not move.

b. The plank moves to the right a distance D g and then to the left a distance Dy, where Dy > Dy,
c. The plank moves to the left a distance Dy, and then to the right a distance Dy, where D;, < Dg
d. The plank moves to the right a distance D and then to the left a distance Dy, where D < Dy,
e. The plank moves to the left a distance Dy, and then to the right a distance Dg, where Dy, > Dg



