Physics 105


Review 1



Answers are now at the end

1. I throw a ball directly up with an initial speed of 20 m/s.  How high is the ball when its speed is 10 m/s?

(a)  10m 
(b)  15m

(c)  20m

(d)  40m

(e)  5m

2.  I throw a ball off a vertical cliff with an initial speed of 25.0 m/s, horizontally.  If the ball hits the ground 40.0 m from the base of the cliff, how high is the cliff?

(a)  15.7 m
(b)  12.5 m
(c)  40.0 m
(d)  71.4 m
(e)  119 m

3.  A baseball player hits a long fly ball.  At some point while the ball is still in the air, the forces acting on the ball are

(a)  gravity, air resistance, and inertia

(b)  gravity, air resistance and the force of the hit

(c)  gravity and air resistance only

(d)  gravity, air resistance, inertia and the force of the hit

(e)  air resistance only

[image: image1]4.  A block is at rest on a rough, inclined plane (see figure below).  The coefficient of static friction is 0.6.  If the plane is raised, at what angle  (in degrees) will the block begin to slip?

(a)  20

(b)  31

(c)  40

(d)  45

(e)  60

5.  An Atwood’s machine consists of masses m1 = 6 kg and m2 = 8 kg, connected by a rope which passes over a frictionless, massless pulley.  If mass m2 starts at a height of 0.5 m above the floor, and m1 starts out on the floor, what will be the speed of m2 just before it hits the floor?  The system starts out at rest.




               0.5m


(a)  1.2 m/s
(b)  3.1 m/s
(c)  1.8 m/s
(d)  3.6 m/s
(e)  0.7 m/s

6.  A student stands on a bathroom scale in a stationary elevator.  The scale reads 500N.  As the elevator starts to move, the scale changes to 600N.  What is the acceleration of the elevator in “g’s”?    Positive is up, negative is down.  (1 g = 9.8 m/s2).

(a)  -0.5

(b)  +1.0

(c)  -0.2
(d)  0.5

(e)  0.2

7.  A box is pulled across a rough (i.e., not frictionless) floor at a constant speed, by a person holding a rope that is horizontal.  Of the forces acting on the box, which do zero work?

(a)  all of them


(b)  tension and friction

(c)  only the normal force

(d)  the normal force and gravity

(e)  all the forces do non-zero work.

8.  A 30 gram bullet initially traveling 500 m/s penetrates 12 cm into a wooden block.  What average force does it exert on the block?  Answer in Newtons.

(a)  3.1 x 104

(b)  6000
(c)  167
(d)  8.4 x 105 

(e)  47

9.   A car turns the corner at a speed of 10 m/s.  If its acceleration is g/10 (i.e., 0.98 m/s2), what is the radius of the circle the car travels in?

(a)  102 m
(b)  10.2 m
(c)  50 m
(d)  25 m
(e)  70.7 m

10.  A plot of position versus time, in one dimension, for a particle is shown below.  Which graph (a-e) best represents the time-dependence of the velocity of this particle (not to scale)?
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11.  A spring gun is used to shoot metal balls off the roof of a building, each with the same initial speed.  Air resistance can be ignored.  If three balls are shot, one (I) at an angle of 45o upwards, a second (II) horizontally, and the third (III) at 45o downwards, which has the greatest speed just before hitting the ground?



(a)  I

(b)  II

(c)  III

(d)  tie between I and III

(e)  all have the same speed

12.  Two blocks are connected by a string that passes over a massless, frictionless pulley.  Block 1 rests on a frictionless tabletop, and block 2 hangs down.  If the mass of block 1 is 5 kg and block 2 is 3 kg, what is the tension in the string after the blocks are released and are moving?  Give your answer in N.




(a)  29

(b)  49

(c)  0.0

(d)  78

(e)  18

13.  A block of mass 3 kg, sliding at 8 m/s, hits a rough area that has a coefficient of kinetic friction of 0.3.  How far will the block slide on the rough surface before coming to rest?

(a)  2.4 m
(b)  7.2 m
(c)  11 m
(d)  80 m  
(e)  27 m

14.  A bead of mass 0.020 kg is released from a certain height and travels on a frictionless wire around a vertical loop-the-loop of radius 0.30 m.  If the bead has a speed of 3.0 m/s at the top of the loop, what is the magnitude of the normal force exerted on the bead by the wire?

(a)  0.40 N
(b)  0.60 N
(c)  0.20 N
(d)  0.00 N
(e)  0.090 N

15.  A spring gun is used to fire a small ball vertically upwards.  If the spring is compressed an amount x meters, the ball rises a height H above its starting point.  If the spring is compressed twice as far, namely 2x, how high will the ball rise above its starting point?

(a)  H

(b)  2H

(c)  4H

(d)  8H

(e)  H/2

16.  A 6.0 kg block is set into motion up an inclined plane with an initial speed of v0 = 8.0 m/s as shown. The block comes to rest after traveling 3.00 m along the plane, which is inclined at an angle of 30.0° to the horizontal. Determine the frictional force exerted on the block (assumed to be constant).


(a)  0.0 N
(b)  100 N
(c)  35 N
(d)  5.2 N
(e)  69 N

17.  A block of mass 4 kg slides without friction at a speed of 5 m/s on a table until it strikes and sticks to a mass of 6 kg.  The two then slide together up an inclined, frictionless plane.  To what height H do the two rise?
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(a)  0.51m
(b)  0.20m
(c)  0.74m
(d)  1.3m
(e) 0.89m

18.  A cart of mass 3.0 moving to the right along a track at 3 m/s strikes a stationary cart of mass 2.0 kg.  After the collision, the second cart is moving to the right at 2 m/s.  What is the velocity of the heavier cart after the collision?

(a)  1.0 m/s to the left

(b)  1.0 m/s to the right

(c) 1.67 m/s to the right

(d)  2.5 m/s to the right

(e)  2.5 m/s to the left

19.  A ball of mass m and speed v hits a vertical wall.  In which of the following cases will the ball deliver the greatest impulse to the wall?

(a)  The ball sticks to the wall

(b)  The ball hits the wall at an angle of 45o and bounces elastically off the wall.

(c)  The ball is moving horizontally when it hits the wall and bounces off elastically.

(d)  All three of these cases give the same impulse.

(e)  There is no impulse given to the wall.

20.  An adjustable wrench is cut at the location of its center of mass as shown in the figure. Which one of the pieces has the smaller mass?
(a)  Piece A
(b)  Piece B


(c)  Both have the same mass


(d)  Impossible to determine without further information
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