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SECTION I - MULTIPLE CHOICE (1.5 points each) 

Directions: Read each question carefully and write you r responses on the space provided after each number. 

l)A If the net work done on an object is negative, then the object's kinetic energy 
A) decreases. B) is zero. 

C) remains the same. D) increases. 

2) A An object is released from rest a height h above the ground. A second object with four times the mass of the first if 
released from the same height. The potential energy of the second object compared to the first is 

A) four times as much. B) twice as much. 
C) one-fourth as much. D) one-half as much. 

3).h_ A ball drops some distance and gains 30 J of kinetic energy. 
potential energy did the ball lose? 

Do not ignore air resistance. How much gravitational 

A) less than 30 J 
B) more than 30 J 
C) exactly 30 J 
D) cannot be determined from the information given 

4)A To accelerate your car at a constant acceleration, the car's engine must 
A) develop ever- increasing power. B) maintain a constant turning speed. 
C) develop ever-decreasing power. D) maintain a constant power output. 

5)£ A girl throws a stone from a bridge. Consider the following ways she might throw the stone. The speed of the stone as 
it leaves her hand is the same in each case, and air resistance is negligible. 

Case A: Thrown straight up. 
Case B: Thrown straight down. 
Case C: Thrown out at an angle of 45° above horizontal. 
Case D: Thrown straight out horizontally. 

In which case will the speed of the stone be greatest when it hits the water below? 
A) Case A 
B) Case B 
C) Case C 
D) Case D 
E) The speed will be the same in all cases 

6).b_ Block 1 and block 2 have the same mass, m, and are released from the top of two inclined planes of the same height 
making 30° and 60° angles with the horizontal direction, respectively. If the coefficient of friction is the same in both cases, 
which of the blocks is going faster when it reaches the bottom of its respective incline? 
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A) Block 2 is faster . 
B) Block 1 is faster. 
C) Both blocks have the same speed at the bottom. 
D) We must know the actual masses of the blocks to answer. 

E) There is not enough information to answer the question because we do not know the value of the coefficient of 

kinetic friction. 



7)--8._ Swimmers at a water park have a choice of two frictionless water slides as shown in the figure. Although both slides 
drop over the same height, h, slide 1 is straight while slide 2 is curved, dropping quickly at first and then leveling out. How 
does the speed vl of a swimmer reaching the end of slide 1 compares with v2, the speed of a swimmer reaching the end of 
slide 2? 

Sli& 1 Sli~ 2 

,h 

A) vl > v2 
B) vl = v2 
C) vl < v2 
D) No simple relationship exists between vl and v2 because we do not know the curvature of slide 2. 

8)-4-A 4.0-kg mass is moving with speed 2.0 m/s. A 1.0-kg mass is moving with speed 4.0 m/s. Both objects encounter the 
same constant braking force, and are brought to rest. Which object travels the greater distance before stopping? 

A) the 1.0-kg mass 
B) the 4.0-kg mass 
C) Both travel the same distance. 
D) cannot be determined from the information given 

9) .I) On a plot of Force versus position (F vs. x), what represents the work done by the force F? 
A) the slope of the curve 
B) the length of the curve 
C) the product of the maximum force times the maximum x 
D) the area under the curve 

lO)__b_ The following graphs represent the net force Fon an object as a function of displacement x. 

( Al : .... -_-"""': ... ------~~1-x ( Bl F""-_,___x+-1--x (C~tu' 
(D)F (E) F 

Which graph represents the force that will cause the greatest change in kinetic energy of the object from x=O to x=x1? 
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SECTION II - FREE-RESPONSE 
Directions: Read each question carefully and write your responses on the space provided after each question. You must 

show your work to receive credit. 

f 

1--E--- .O m----7 1 

1. Two forces F = 2 N and P = 20 N act on a box of mass m = 20 kg which can move 8 meters along a rough horizontal surface. See figure 

®
above. The coefficient of friction between the box and the floor is µ = 0.01. The box is initially a rest. For each of the following 

questions you must justify your answer or show all the calculations. 

A) Determine the work done on the box by the force of gravity. 

® VJ,-=o f=j J_ d 

B) Determine the work done on the box by the normal force. 

C) Determine the work done on the box by the force of friction 

vJ ~ = ~ CJ • V, ~ Q ro. J = ~ 11 f;J d 

vJ _q_ =- -'""1f:::viJ -t- Ps>"{),6')) d 
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== E£i? ) 
D) Determine the work done on the box by the force P. 
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E) Determine the work done on the box by the force F 

vJt=- = F d. tZ,o!,lf nf'J 

@ = ;z.(__2;)(-c\ ~~((oS :\ 

F) Determine the net work. 

vJ/llbt =- c:::W i ::: o -t o t- /3 & -0 - t b .& - I(, 

® ~ (()~-YS-

G) Determine the velocity of the box at the end of the 8 met ers. 

\JJALr- .=: b{L£ 

@) ~()S-- 0;:;:; ~(2-o)(U1.-) - :$::(w)(_D)L 

l) c- Lfio? := ~ . ~ rv1/ "I, 
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r Wind tunnel 

h 

l ~~ 
'- ·1:''~':1 rJ;" ~ 

2. A spring of constant k = _2~0 N/m is compressed a distance x = ?m and released . 
12 m. All surfaces are frictionless except for a portion of length L - 2m h' . The 10-~~ block skids down the inclined of height h = 
exerts a constant backward force F = 4N for a length S = 2m. - w ich has a coeff1c1ent of friction µ = 0.1. The wind tunnel 

A) Determine the work done on the block by the wind tunnel. 

B) Determine the work done on the block by the force of friction . 

~ wi = - -'¼ \Yl J c:1 -= -(o- , ) l Io)( (0 K~J 

C) Determine the final speed of the block upon exiting the wind tunnel. 

b,£,u ~ ~c_ 

,llj;Cl -=== ;f IL)( 2-? mJ h = f f?o~J(;;.) + (1o)(Joj(1~ 
@ _ <fDD f-/;J._00 = /&,oD :r 

M 'I? F.::::: j { m I tr--= j (; o X_oL J - {;"if 2-

WA"c_ -==-IA!.i- -r- w~ == - ~J 
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SECTION I - MULTIPLE CHOI CE 

Directions: Read each question carefully writ e your response on the space provided. 

1) A You slam on the brakes of your car i~ a panic, and skid a certain distance on a straight, level road. 
~raveling twice as fast, what distance would the car have skidded, under the same conditions? 

A) It would have skidded 4 times farther. 
B) It would have skidded 1.4 times farther. 
C) It would have skidded twice as far. 
D) It is impossible to tell from the information given. 

2) ,D Is it possible for a system to have negative potential energy? 
A) Yes, as long as the total energy is positive. 
B) No, because this would have no physical meaning. 
C) No, because the kinetic energy of a system must equal its potential energy. 
D) Yes, since the choice of the zero of potential energy is arbitrary. 

If you had been 

3)h_ A ball falls from the top of a building, through the air (air friction is present), to the ground below. How does the 
kinetic energy (K) just before striking the ground compare to the potential energy (U) at the top of the building? 

A) K is greater than U. B) K is less than U. 
C) K is equal to U. D) It is impossible to tell. 

4).D Compared to yesterday, you did 3 times the work in one-third the time. To do so, your power output must have been 
A) one-third of yesterday's power output. B) 3 times yesterday's power output. 
C) the same as yesterday's power output. D) 9 times yesterday's power output. 

5) A Swimmers at a water park have a choice of two frictionless water slides as shown in the figure. Although both slides 
drop over the same height, h, slide 1 is straight while slide 2 is curved, dropping quickly at first and then leveling out. How 
does the speed VI of a swimmer reaching the end of slide I compares with v2, the speed of a swimmer reaching the end of 

slide 2? 

v-2 

A) VI= V2 

8) VI> v2 

C) VI< V2 

Ji 
Slide l Slide 2 

,h 

D) No simple relationship exists between VI and v2 because we do not know the curvature of slide 2. 



6)£ The following graphs represent the net force Fon an object as a function of displacement x. 

(A) F (B) F (Ctn (D)F (E) F 
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Which graph represents the force that will cause the smallest change in kinetic energy of the object from x=O to x=x1? 

7)C._ If you push twice as hard against a stationary brick wall, the amount of work you do 
A) is cut in half. B) doubles. 
C) remains constant at zero. D) remains constant but non-zero. 

8) _})___The area under the curve, on a Force versus position (F vs. x) graph, represents 
A) kinetic energy. B) potential energy. 
C) power. D) work. 

'J).!)_ If the net work done on an object is positive, then the object's kinetic energy 
A) decreases. B) is zero. 
C) remains the same. D) increases. 

1~ Two stones, one of mass m and the other of mass 2m, are thrown directly upward with the same velocity at the 
same time from ground level and feel no air resistance. Which statement about these stones is true? 

v-2 

A) The heavier stone will go twice as high as the lighter one because it initially had twice as much kinetic energy. 
B) The lighter stone will reach its maximum height sooner than the heavier one. 
C) Both stones will reach the same height because they initially had the same amount of kinetic energy. 
D) At its highest point, the heavier stone will have twice as much gravitational potential energy as the lighter one 
because it is twice as heavy. 
E) At their highest point, both stones will have the same gravitational potential energy because they reach the same 
height. 



SECTION II - FREE-RESPONSE 
Directions: Read each question carefully and write your responses on the space provided after each question. You must 
show your work to receive credit. 

m 

1. Two forces F = 50 N (8 =37°) and P = 10 N act on a box of mass m = 20 kg which can move 10 meters along a rough horizontal 
surface. See figure above. The coefficient of friction between the box and the floor is µ = 0.1 . The box is initially a rest. For each of 
the following questions you must justify your answer or show all the calculations. 
A) Determine the work done on the box by the force of gravity. 

®0 
B) Determine the work done on the box by the normal force . 

@0 
C) Determine the work done on the box by the force P. 

0 0 
D) Determine the work done on the box by the force of friction 
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E) Determine the work done on the box by the force F 

F) Determine the net work. 

G) Determine the velocity of the box at the end of the 10 meters. 

(qy == ~ v{b)(vc 

():::= t CJ ::::: (lf-~C rr7/J 
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t 
Vo 

The diagram above (not drawn :---- LJ 1.?-, 
height of the inclined is h = 4 5to scale) shows a block of mass m = 4 kg . ~ smooth · m. The wind wn I moving to the right · h 
spring ;;cept foca rnugh '",face Iµ = 0 .2) of 1:e ;~~~ a focwacd coostaot focce F = 2X' t't an initia I speed of Vo = 20rn/s. The 

h 

A) o or~econstant k=20 Nim. ng - 2. Sm located between the tu I oca length S = 1.5 m. All smfaces 
Determine the work done on the block by th f . . nne and the spclng. The block Is stopped a~ye a 

e orce of fr1ct1on . 

e wor done on the block by the wind tunnel. ( ... r B) Determine th k 

®u)f(lr= ~Fe!>< 
C) Determine th e compression of the spring X. 

jmV~ Ei 

j('-f)(2D)L~ 4 - JOZJJ 
5) -Ep ::== J!c<L-t fY?j IJ =J{20)(x) +Lf<la)(c;.Jj 
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