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1. Correct answer: B

Definition: The average speed of an object is calculated by dividing the distance traveled by the
object by the time it takes for the object to travel this distance.

2. Correct answer: A
The Sl unit of mass is the kilogram.
3. Correct answer: E A
For a conservative force, the amount of work done by this force depends upon
the end points of the path, but not upon the path itself. Thus if the work done by
the force along the direct path from A to B is W, then the work done by this
conservative force along the path from A to C to B will also be W since the end B C
points of both paths (A to B and A to C to B) are the same end points (A and B).

4. Correct answer: B

From an inertial frame of reference an object that is not interacting with other objects would always be
seen to have zero acceleration.

To say that the object is not interacting with other objects is to say that no forces act on the object.
Viewed from a non-accelerating (inertial) frame of reference, if the net force acting on an object is
zero, the acceleration of the object is zero.

5. Correct answer: D

The impulse acting upon an object divided by the time the impulse acts is equal to the average net
force acting on the object.
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Impulse = change in momentum
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6. Correct answer: C
Using conservation of momentum since no external forces act upon the two object system:
(M3500+ M2500) X (Vinitial) = (M3500 ) X (V3500) + (M2500) X (V2500)
(3.50x10° kg +2.50x10° kg) x (5.00 km/s) = (3.50x10°% kg ) x (V3500) + (2.50%10° kg) X (V3500)

(3.50x10° kg +2.50x10° kg) x (5.00 km/s) = (3.50x10% kg ) x (V3500 + 200.m/s) + (2.50x10° kg) x (Vz500)

VZSOO = 4‘.88 km/S

7. Correct answer: E
V(te) =V(t) +ax (tp—t;) (*)
V(4.00 s) = V(0.00 s) 4+ a; x (4.00 s — 0.00 s)
V(4.00s) = 0+ (2.50m/s?)(4.00s — 0.00s) = 10.0 m/s
Using (*) again with new initial and final values and the new acceleration:
V(6.00s) =V (4.00s) + a, X (6.00s —4.00s)

V(6.00 s) = V(4.00 s) + (3.00 m/s2)(6.00 s — 4.00 s)

V(6.005) =10.07 + (3.00 Sﬂz) (6.00 s — 4.00 s) = 16.0 m/s

8. Correct answer: A
x(t;) = x(t) + V() x (¢ — t;) +% ax(t—t;) (**)
x(4.00 s) = x(0.00 s) + V(0.00 s) X (4.00 s — 0.00 s) +% (2.50 m/s?) x (4.00 s — 0.00 5)?
x(4.00 s) = (0.00 m) + (0.00 m/s) x (4.00 s) +% (2.50 m/s?) x (4.00 s — 0.00 5)2 = 20.0 m
Using (**) again with new initial and final values and the new acceleration:
x(6.00 s) = x(4.00 s) + V(4.00 s) X (6.00 s — 4.00 s) +% (3.00 m/s?) x (6.00 s — 4.00 5)?

x(6.00 s) = (20.0 m) + (10.0 m/s) x (2.00 s) +% (3.00m/s?) x (6.00 s — 4.00 5)2 = 46.0m
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9. Correct answer: A

The mass on the spring has zero speed when the spring reaches its maximum extension or
compression. That is, when x = +A. This yields the largest value of spring force, kA, and thus the
largest value of acceleration. Using Newton’s 2" Law:

_ kA _ (1250 N/m)(0360m) _ 2
|Grmax] = — = 5.00 kg =9.00m/s

10. Correct answer: D

Using conservation of energy:

Lkx? + Zmv? = constant = ~kA% + ~m0?

2 2 2 2

%(125.0 N/m)x? + %(5.00 kg)(1.20 m/s)? = constant = %(125.0 N/m)(0.360 m)?

x =0.268m

11. Correct answer: B

Mm
F=6—7>
RZ
F gR?
L=¢E=yg =5 M=%
mg R2 9 G
gR? 3
. mass e g
Density = =t =
y volume 4mR3 4TRG

3

12. Correct answer: E

[Impulse| = |MAV| = 1500 kg x 1.527 = 2.28 kNs

13. Correct answer: C
1 1 1 1

Work = AKE = EMVfZ — EMVi2 = M(VF - V?) = ~(1500.kg)((1.52 m/s)? — 0%) =173 kJ

14. Correct answer: C

Since the block moves with constant velocity,

the sum of forces acting on the block is zero. 6 = 30.0°

Along the incline plane:

F — friction —mg sin(6) = 0 Earth’s surface

F=47.0N + 128 kg x 9.805sin(30.0°) = 674 N
S
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15. Correct answer: A
N, = mg cos(0) = 128 kg x 9.805% x c0s(30.0°) = 1086 N

__ friction _ 47.0N

= = 0.0433
N, 1086 N

16. Correct answer: D

m .
eff = APE % 100% = ™9 dsin() _ mgsin(g) _ 128kg x 9.807 X sin(30.0%)
T Work 0= TFdcos(0%) F - 674 N

=93.0%

d = distance block is moved across the plane

17. Correct answer: D [« 1.50m — D

Y Torques = 0 = (5.00 kg)(9:80-m/s2)(L — 1.50 m)CW + (20.0 kg)(9-80-m/s2) (1.50 m— %) ccw

L=250m
6 = 40.0°
18. Correct answer: E .
YEF=0
2N,cos(p) =148N  40.0°~77°7400" ° 9_ 0.9? -
N, =96.6 N gravity

19. Correct answer: C

xspeeder(tto catch) = xspeeder,i + (Vspeeder,i)(tto catch)

xspeeder(tto catch) = 45.6 m + (19.0 m/s)(tro catcn)
— 1 2
xpolice car(tto catch) - xpolice car,i + (Vpolice car,i)(tto catch) + E apolice cartto catch
1 2
xpolice car(tto catch) = 0.00m + (0-00 m/s) (tto catch) + E (3-80 m/sz)tto catch

xpolice car (tto catch) = xspeeder (tto catch)

1
3 (3.80 m/sz)ttzo catech = 45.6 m+ (19.0 m/s)(tto catcn)

1.90 t2 cqten — (19.0 5)(tro catcn) — 45.652 =0

tto catch = 12.0's
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20.

21.

22.

23.

Correct answer: A

= T 10.0 cm

xcm

8.00 g

(18.0 g)(5.00 cm)+(6.00 g)(0.00 cm)+(4.00 g)(10.0 cm)+(8.00 g)(10.0 cm) 5.00 cm
(18.0 g + 6.00 g+4.00 g+8.00 g) '

(0, 0) X

Xem = 583 cm 6.00 g 4.00 g

Correct answer: B

x(t) = x(t;) + Ve(tr — t;)
h=?
50.0m =0+ 40.07 X 0s(25.0") X (tf — 0.00 5)

t; = 1379 s 50.0 m

1 2
y(tr) =yt + Vyu(ty — i) + Say (b — &)
Choosing the origin at the black dot with positive y axis downward:
. o 1
h=0+ 40" xsin(25.07) x (1.3795) + E(9.85%) x (1.379 5)?

h=32.6m

Correct answer: A

F=md=234kg x (4.00i+ 500)= = (9361+11.7 ) kg = = (9361 +11.7)) N

N N

|F|=Imadl=1(9361+11.7j) N| = ¥9.362 + 11.72N = 150N

Correct answer: D

Letting up be positive: N —mg = ma, where N is the normal force on the physics book, m is the
mass of the book, g is the magnitude of the acceleration due to gravity, and a is the acceleration of
the elevator (or book).

If the elevator moves with constant speed, up or down, a=0

If the elevator accelerates upward, a>0; if downward, a<0.

Thus,

N=m(a+g)

F= uN = um(a+ g)

The required force, F, is greatest for a>0.
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24. Correct answer: B

ﬁon - m( AV ) _ m( V—Vi ) = (0.150 kg) (3.80(away)—3.80(t0ward)) (m/sz)

feontact Leontact 0.0120

= (0.150) (3'8(awaY)+3'80(awaY)) (kg - m/s?) = (0.150) (7 6(awaY)) (N) = 95.0 N away from wall

0.0120 0.0120

25. Correct answer: E ___@-2-54kg sphere
= |a? i
Qtrans atangentlal acentrlpetal /'/ 120m .
/ longrod
3.00 | '
Atrans = \/(Ra)z + ( J(l 20 x 4.50)2 + ( T 20) (m/sz) = ' A ’,,
Qtrans = 9.24 m/s? Y /!

26. Correct answer: C

0 = ot = (42+132

) (3.00) rad = 26.1 rad

27. Correct answer: B
2 rad
distance masses move = (2.00 rev) ( ) (0.150m) = 1.885m

The work done by the frictional torque equals the change in energy of the pulley-block-earth system:
Work = tA6 cos(180°) = —(2.40 Nm)(4mw) = —30.15]

WOT'k = AGPElZ + AGPEZl + AKE]_Z + AKEZI + AKEpu”ey

—30.15] = (12)(9.8)(1.885)] — (21)(9.8)(1.885)] + % (12)(.15w)?] + % (21)( 15w)?] + % (1.74)(w)?]

w =10.5rad/s
R1:4OOQ R2=GOOQ
28. Correct answer: B ’\/\/\, ’\/\/\,
The equivalent resistance connected to the 250. mA Rs = 300 O
terminals of the current source is:

(600 0)(300 Q)

Req = R + (R;||R3) =400 Q + 600 Q + 300 Q

=600

Ves = IR,q = (0.250 A)(600 Q) = 150 V
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29. Correct answer: E

21 rad
meter

X/=0

The node locations occur where Sin (

2mrad

When x = 0.00 m, sin( x) = 0. (one fixed end of the string)

meter

2mrad

When x = 2.50 m, sin(

x) = 0. (the other fixed end of the string)

meter

2mrad
The other nodes occur at ===

x = T, 21, 3m, 41 (rad).
meter

. 2mrad 2mrad
The 1% lobe is located between == x = 0 and ~——x = 1.
meter meter
nd . 2mrad 2mrad
The 2™ lobe is located between X = T and X =21
meter met
rd . 2mrad 2t rad
The 3" lobe is located between X = 21 and X =31
meter meter
th . 2mrad 2mrad
The 4" lobe is located between x = 3mand X =41
meter meter
th . 2mrad 2mrad
The 5" lobe is located between X = 41 and X =5m
meter meter

30. Correct answer: C

2mrad

meter

2mrad

meter

View =V, + BV,AT = V,(1 + 3 X 6.07 X 1075/ °C x 190.00 °C) = 1.0346 V,

_m _  m _ 13.6kgmd
Pnew = 7' = To3a6 V,  1.0346

= 13.1 kg/m?3

31. Correct answer: D

_ Q _ I’RAt _ (0.750 A)*(440. ©)(120. 5) _ 0
AT = mCc~ mC ~ (0.385kg)(4186]/(kg °C)) 184 °C

32. Correct answer: A

x = 5mrad

n, sin(6,) = n, sin(6,)

1.00

—_— i o
N Freraons 1.00sin(50.0°)

n, = 2.42
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33. Correct answer: D

11, 1
_:__l__
fodi do
1 1 1

12cm d; 35.0cm

d; =183 cm
d; 183 cm h; h;
M = -t =_ = L= L
do 35.0cm ho 2.50cm

h; = —=1.30 cm = 1.30 cm inverted

34. Correct answer: E

. __¢
dsin(f) =1 7

c 2.9979x108
S

= = = 1.46 um
i 14
f sin(6) 4.738:10 sin(25.79)
35. Correct answer: D
2
KE=E—E, =mc? —myc? = 22 —myc? =myc?| ———1

-2 -2

_ 2 T _ -27 gm 2 _ —
KE = myc?| ———1 | = (1.6726 x 10~?"kg) (2.9979><1o S) (JW 1) 0.245 1

1-(2)°



