[image: image28.png]A student performs a ballstic pendulum
experiment wsing an apparatus similar to that
shown in the figure.

Tnitially the bulletis fired at the block while
the block i at rest (at its lowest swing point).
After the bullet hits the block, the block rise
toits highest position, see dashed block in the
figure, and contimues swinging back and forth.

The following data s obtained:

the maximum height the pendulum rises
3em,



[image: image2.png]009 (part 2 of 2) 10 points
What i the speed of the stone just before it
strikes the ground?

Correct answer: 20.7222 m/s.



[image: image3.png]1. A 60-kg person stands on a bathroom scale inside an clevator.
What does the scale read i the elvator i accelerating upwards with -

A) 168N
B) 483N
© SN
D) 768N
) 968N

A 2.0 book s piven an ini
lides 2.4 maters before coming to
A) 031
B) 018
© 026
D) 002
B 102

. The coclicicat of Kinctic ficton is most nearly:

3. A 1000-k car s traveling along a stcaight, level oad ata constat specd of 56,0 mph when the driver
removes his foot from the accelerator. After 12,5, the car's speed is 28.0 mph. What is the mogaitade of
the average netforce acting on the car during the 12.5 s nterval?

A) 52N
B 2108
©) oR00N
D) 12335 N
E) 100N

4. Two forces act on a kg block resting on a frctionless surface as shown. Whal i the magnitude of the
horizontalaceeleration of the block?

39N
37N

B98ms?



[image: image4.png]Problems S and 6

A 10-kg block s connceted 10 40-kg block s shown in the figure. The surface on which the blocks slide
s frctionless. A force of 50 N pullsthe blocks 0 the right

5. What s the magitude ofthe acceleration of the 40 kg block ?
A ome By ims? 0125 mi? D) smis? B)osms?
6. What i the magnitude ofthe ension T in therope that conees the two blocks?
AON; BION; N DN BN
7. A block s at est on  hrizontal plank of wood. The plank s slowly ifid a one nd whie the other end says

on the floar, The secpest angle the plank can have before the black begins (0 slde without being pushed is 45°.
Wh s the magnitude of the coefTiient ofsatc rction betwee the block and he plank 7

N1
moos

O 0
D) 071

E) impossibe o solve, need the mass of the block

8. Block B, which has  mass of 100 ke, is rased from the Earth's surface by means of pulley system shown. I
force F has  magnitude of 1100 N and fition s neglgable, block B will move uprward with a consant

A) velocity of about 1 m/s ~

B velocityafsbout 1 mis golley
€) acceleration of about 1 m/s” F
D) acceleration of about 11 m/s’

B) impossible 0 solve; need o know the angle between the force:
and the vertical dircction

prrTTTTTTTTTITR

9. Two blocks (X and Y) are in contact on  horizonial frictinless surface. A 36-N constant force is applicd to X as
shown. The magnitude of the net force for the block Y is:

N 6ONwhelkn mye 401G
B 60N to the ight mg= 20k
o 30N o the left N M

D) 30N o the right

&) 18N to theright

10, What i the magnitude of the acceleraton vector of  particle with m =5 kg due 0.3 combination of two forces:
FI= NI+ N -GN and B2 = (N3 + (2N)j + (6N 2

Mosms? Blams? 012w D)smis? B 1 mis?



[image: image5.png]‘Workout problem 1L (2 points)

A horizontal force ¥ is gradually increased until the 40 kg block begins moving to the right. The 10 kg
block cannot move because of the cord attaching it to the wall a Iel. The static friction coefficient
between two blocks is 0.2 and the stati friction coe icient between the 40 kg-block and the
supporting horizontal planc is 0.5

Extr credi
draw the free-body-diagrams for the blocks ——J e |7

T
4'—0‘41% kg M=o

a0y

kg 0.<

&y

a) Find the friction forces between two blocks f;
and etween the supporting plane and the 40 kg block f;

[

ERCLRY )] L] g

b) For what magnitude of the force F does the lower block just start to move?

F=SoN+20N=70N



[image: image6.png]‘Workout Problems
Write fullsoluiion t the Workout probiems. Answers withon
eredited. Clearly write the answers with units i the space provided below: Gradon wal b
i hard 1o read. Use the backside of the page if needed.

wt complete calculations siep by step) wil no be
reduced ifthe work

‘Workout problem 1. (3 points)
‘Two blocks, one with the mass m=20.0.
siring as shown. The pully is massless

moves down with a constant acceleraton of Q= 2.45 mys’.

g and the sccond with the unknown mass M, ae connected by s
and the surface is frictionless. Starting from rest, the 20 kg mass

P @
b
Vi
b G

Extra eredit
draw the fiee-body diagrams for the biocks

) W compont o the e’ 2ad Lo o Moton o cchf e s usingsymbos
eIy
“Mg =0 Tow
Y= A

T=Mo

ing the data supplicd and ind the tension i the string T

) Sotve e cquations i part 0 s
Tz ™3t wa z20(o v2g)~

T 01

S2ee ¢ soz200N

) Solve the cquations in part () using the data supplied and find the mass M.
M ~t T =250 2 M.2.S M = ive




1. 
A particle moves at constant speed in a circular path.  The instantaneous velocity and instantaneous acceleration vectors are:

[image: image1.png]008 (part 1 of 2) 10 points
A stone is thrown from the top of a b
upward at an angle of 28.4° to the ho
and with an initial speed of 16.9 m/s, as in the

How long is the stone “in flight”?

Correct answer: 344647 s.
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A) Both tangent to the circular path 

B) Both perpendicular to the circular path

C) Perpendicular to each other

D) Opposite to each other

E) Along each other

2. 
A block with the mass M is released from rest at point P and slides along the frictionless track shown. At point Q, its speed is:
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3. 
The figure shows four situations in which a force acts on a box while the box slides rightward a distance d across a frictionless floor. The magnitudes of the forces are identical; their orientations are as shown. Rank the situations according to the work done by the force during the displacement of the box, from most positive to most negative. 
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A) 
 d, c, b, a

B) d, a ,c ,b

C) c, d, b, a

D) a, b, c, d

E) b, c, d, a

4. 
A 10-kg block is pulled from rest along a horizontal surface through a distance 2 m by a rope that exerts a tension force T = 60 N  directed 30o above the horizontal as shown. The kinetic friction force magnitude is equal to  20 N.  The total work done on the block by the net force is closest to

A) 20 J

B) [image: image23.png]N i B B
(a)y (b) (c) (d)y



42 J                                                                                  

C) 64 J

D) 74 J

E) 86 J

5. 
What is the work done by a force 
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m ?     Hint: The work done on a particle by a constant force is defined as the scalar product of two vectors:
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A)        0 J

B)   -210 J

C)   -100 J

D)    700 J
E)    210 J

(6+7) 
A ball with the mass m =5 kg is attached to a string, 0.5 m long. The ball is released from the horizontal position as shown in the drawing and is moving along the circular trajectory. 
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6. What is the speed of the ball at the lowest point?  










A)  1.6 m/s

B)  3.1 m/s

[image: image25.png]


C)  15.5 m/s

D) 6.2 m/s

E) 9.8 m/s

7. What is the tension in the string when the ball is at the lowest point?  









A)  147 N

B)  49 N

C)  98 N

D) 245 N

E) 24.5 N

8.  A 15.0-kg block starts from rest and slides 20 m down a frictionless inclined plane as shown. When it reaches the horizontal surface, it encounters a coefficient of kinetic friction of 0.3. How far will it slide on the level surface before it stops?
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38 m.

B) 20 m.     

C) 55 m.

D) 11 m.

E) 66.7 m.

9.  The spring constant of the spring shown in the figure is 5.0 Newtons per millimeter (1000 millimeters = 1 meter). The work done in compressing this spring from x = 30 millimeters to x = 70 millimeters is:

[image: image27.png]



A) 10000 J

B) 20 J



C) 10 J



D) -20 J  

E) -10000 J



10. 
A roller coaster track has a hill with a circular curve of radius r =25 m.     What is the normal force on the 60-kg passenger when the roller coaster passes the hill with the speed of  12 m/s?

A) 242 N




B) 386 N

C) 588 N

D) 715 N

E) 121 N

Workout Problem # 1   ( 3 points)

Important note:  use Work-Energy concepts to get the full credit for solution of this Problem ! 

A 5.0 kg-crate slides along a horizontal frictionless surface at a constant speed of  10 m/s. The crate then slides up a frictionless incline and across a second rough horizontal surface. The details are shown in this Figure.
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a) What is the speed and Kinetic Energy of the crate when it arrives at the upper surface ?  (Do not forget to show units for speed and energy)

Speed of the crate = __[   6.4 m/s    ]    Kinetic Energy of the crate = __ [    103 J   ]

b) What minimum coefficient of kinetic friction (k is required to bring the crate to stop over a distance of  8.0 m along the upper surface preventing the crate from falling of off the edge? 

kinetic friction (k =  ____ [   0.26 ]

c) What is the Kinetic Energy of the crate 4 m away from the edge of the upper surface? Use the coefficient of kinetic friction from the part (b) 

 Kinetic Energy of the crate  =  ____ [   52 J  ]

​​​​​​​​​​​​​​​​---------------------------------------------------------------------------------------------------------------------------------------

a) A car with the mass of  M = 2000 kg is rounding a level curve at a speed of  45 mph. If the coefficient of static friction between the road and the tires is 0.4, what is the minimum radius R of the curve for which the car can round the curve without skidding

b) If the curve is banked rather than flat, does the minimum radius at which the car can safely turn without skidding at 45 mph increase or decrease compared to the case of a flat curve? 

IN ORDER TO RECEIVE CREDIT, YOU MUST JUSTIFY YOUR ANSWER with a brief explanation based on a free body diagram for the car on the banked curve. 
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[image: image17.png]it the pend

at the ma
tends an angle of 36.9°

the mass of the bullet & 63 g, and

the mass of the pendubum bob s 890
The acceleration of gravity is 0.8 m/s?

Correct answer: 115005
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