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1. Correct response: A

gV Vo _ (25.0mfs) - (15.0mis) _ 1.00m/s?
t 10.0s

2. Correct response: B
X, =X, +5(V, +V, )t, =0+%(15.0 m/s + 25.0 m/s)(10.0 s) = 200. m

3. Correct response: A

6.00x10°gloobs = 24.0 hr x 3613?]0 >
;

1.00 gloob =1.44x10" s

5.00x10° PS5 9979x10° mis =
gloob
8 —4
1.00 thripps = 2.9979x10° m-gloob/s ><1.44><1O S _ 0.863m

5.00x10* 1.00 gloob

4. Correct response: B

Using a coordinate system with east in the +x direction and north in the +y direction, the total
displacement components are

d,=400.m and d,=+100.m-400.m=-300.m
The magnitude of the displacement is

d = Jd? +d? = (400. m)’ +(300. m)’ =500.m

5. Correct response: B

Average speed is total path length divided by total travel time:

path length  100. m +400. m+400. m

= = =4.86 m/s
travel time 15.05+80.05+90.0s

V=

6. Correct response: E

The only horizontal component of the force on the 6.00 kg block is the 30.0 N tension force. The
horizontal acceleration of the 6.00 kg block is

a—E— 30.0N
m 6.00 kg

The block of mass m has the same magnitude acceleration, but in the downward direction. The
total vertical force on that block is the upward tension force and the downward gravitational force.
By Newton’s 2™ Law,

=5.00 m/s?

300N-mg=ma = m= S00N _ 302'0 N > =6.25kg
a+g —5.00 m/s*+9.80 m/s
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7. Correct response: D

Using a coordinate system with east in the +x direction and north in the +y direction, the total
displacement components are

d, =(200. mi)cos(30.0°)+(400. mi)cos(—10.0°) =567. mi
d, =(200. mi)sin(30.0°) +(400. mi)sin(-10.0°) = 30.5 mi
The magnitude of the displacement is

2,42 2 2
d:\/dx+dy:\/(567.m) +(305m)? =568.m

8. Correct response: E

F=bx* = b=£3

X
The SI units of the right hand side if this equation are
kg-m
N_ &2 _ kg
m*® m m?.s’

9. Correct response: A

Using a coordinate system with east in the +x direction and north in the +y direction,

W =F.d=Fd, +Fd, =(30.0 N)(10.0 mcos(~10.0°))+(40.0 N)(10.0 msin(-10.0°)) =59.8 ]

10. Correct response: E

By definition, the work done by a conservative force is independent of the path followed. By the
Work-Energy Theorem, the change in kinetic energy is also independent of the path followed.

11. Correct response: B

AK+AU =0 = Imvi-imy +3ke —1kx +AU

> =0 >

gravitational

AU avitational =imv? —imvZ +Lkx? —Lkx? =0-0+0-%(400. N/m)(0.200 m)* = -8.00 ]

12. Correct response: B

Using a coordinate system with in the +x direction toward the right and the +y direction upward,
Fe=ma = F,,=(15.0N)cos40.0°-8.00 N=(2.00kg)a,

net x

_ (15.0 N)c0s40.0°-8.00 N
- (2.00kg)

- =1.75 m/s*
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13. Correct response: A

The block does not accelerate vertically, so the total vertical force is zero. Using a coordinate
system with in the +x direction toward the right and the +y direction upward,

F, et =—15.0 N'sin40.0°—(2.00 kg)(9.80 M/s* ) + Fpypy =0 = Fopy =29.2N

normal normal

I:kinetic friction _ 800 N
F 29.2 N

normal

ynet —

=0.274

I:kinetic friction — /uk I:normal = /uk =

14. Correct response: D

By the impulse momentum relation and using a coordinate system with east as the positive x
direction

Ftoap — lf:@:(200kg-m/s)—(—800kg~m/s):SOO.N
t 2.00s

15. Correct response: C
Average velocity is total displacement divided by total travel time:

_ displacement _ -2.00m 067 m/s

travel time 3.00s

<

16. Correct response: C
Average speed is total path length divided by total travel time:

path length  1.00 m+3.00 m+4.00 m

= = =2.67m/s
travel time 3.00s

V=

17. Correct response: B
This is a statement of the law of conservation of angular momentum.
18. Correct response: A

Perfectly elastic means that kinetic energy is conserved during the collision:
1my2 o1 2 _1my2 o1 2
2 MMy + 5 MyVy =5 MV +5 M,V
Momentum is also conserved during the collision:
MV +MyVo = My +MyVy,
Eliminating v,; from these two equations and solving for m,:
2 2)\?
(5.00 m/s* —1.00 m/s? )

(5.00 m/sz)2 —(1.00 m/sz)

(Vli — Vi )2
m, =m,~—————=(1.00 kg)

) = 0.667 kg
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Correct response: A

To be in static equilibrium, the sum of the forces and the sum of the torques must be zero.
Z I:horizomal =0 = I:rope - I:wall =0 = F =F

rope wall

wall

dYr=0 = -Fg, (Ljsin 60.0°—mg (Ljsin 30.0°+F,,,Lsin60.0° =0
3.00 2.00

3.00)(4.00 kg)(9.80 m/s*)sin 30.0°
rope:( )( g)( : ) =170N
(4.00)sin 60.0°
Note that the torques were calculated about the contact point of the plank with the floor, and
counterclockwise is the positive torque direction.

Correct response: B

Gms arm lane 472'2
tRZ e = mplaneta = mplaneta)zR = mplanet -I-_z R
472 47° (8.00x10% m)
My, =R’ = - =3.38x10% kg

star GTZ (6.673X10711 Nmzlkgz)(300yr)2 (3156X107S/yr)
Correct response: A

ZﬂRjz

2 [ 2R 47°(8.00x10° km) 472(8.00x10" m

a:V_: T :4”2R: " ( ) ; ): " ( ) 5 ):3.52><10*5 m/s®
R R T (30.0yr) (9.47x10°s)

Correct response: E

ﬂs(l—T—C] = Qu-Q _ch(l—T—Cj =

QH TH QH TH
2000.J)([400.+273.15|K
QCZQHTC :( )([ ] ):914J
T, ([1200.+273.15]K)
Correct response: B
Q

=Q,+Q,=mCAT,+m,CAT, » C=—-—""——
Q=Qu+Q =MmCAT +mCAT, m,AT, + m,AT,
C= 40.0Cal ~0.400 Cal / (kg -C®)

(8.00 kg)(15.0 °C—20.0 °C)+(4.00 kg)(15.0 °C—[-20.0 °C])

Correct response: E

Definition of electric potential
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25. Correct response: B

Direct application of Faraday’s Law

26. Correct response: A

R, and Rz are in parallel. Their equivalent resistance is

-1 -1
Rega = EIPUE IS [ P S =200.0Q
R, R, 300.Q 600.Q

This equivalent resistance is in series with R;, so their equivalent resistance is
Reg =R+ R = 400.Q+200.Q2 =600.Q

This equivalent is connected to the voltage source, so the current in Regg is

L = 600V =10.0 mA

Ree 600.Q

As R; and Rega are in series, this is also the current through Reqa. Therefore the voltage across

Rega IS

Vqu = quARqu = (10.0 mA)(ZOO. Q) =200V
As R, and R; are in parallel, this is also the voltage across Rs.

27. Correct response: D

Vsubmerged _ pobject

pliquidvsubmerged g = loobjectvobjectg =

Vobject Pliquid
Vsubmerged 2
V, : V . V.
- s\u/bmergedl — pobjectl and iu/bmerged 2 — pOb]ECtZ - pObjeCtz — V object2 it 1
objectl Pliquid object2 Pliquid submerged 1
Vobjectl
0.80
ect 2 = m(zoo. kg/m®) = 400. kg/m’
28. Correct response: E
nc C
fo=sp fi=o- = ©=2Lf,=2(400m)(50.0 Hz)=400. ms.

29. Correct response: C

1 -1 [ _
m=_">and l:Lrl = f :(—m+£) _ 8" _~80.0cm =10.0cm
f 1-m 1-4.00
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30. Correct response: B

K=(y-1)me’ =| ————=-1|m,c’ = —1|m,c® =0.667m,c?

31. Correct response: E

. . siné@ sin 40.0°
n,sind,=n,sind, = ng=n,—~2=(1.00)————=1.52
ATTITATETEE ® Msing, ( )sin25.0°
32. Correct response: B
LV % ~
== _
\/R2+(a)L—j
= 200V _ =346 mA

1
2;;(4.00><103 Hz)(0.16><10‘6 F)

(120) +(2ﬂ(4.00x103 Hz)(0.24 H) -

33. Correct response: B

The current reaches a maximum rms value at the resonant frequency:
1 1

f = = =812 Hz
273LC  27,(0.24 H)(0.16x10°° F)
34. Correct response: C
ni=dsing = d=—A 280 _694m
sing sin50.0°

35. Correct response: C

The electron is a lepton.



