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1. Correct answer: D

The statement, "no two electrons in an atom can have the same set of values for all four quantum
numbers" is associated with Pauli. It is known as the Pauli Exclusion Principle.

2. Correct answer: B

V2 =(3.00m/sy +2(-0.0156 m/s)235m—-0m)
V; =1.29m/s

3. Correct answer: E

Energy; = Energy;

GPE; + KE; = GPE, + KE,
45.0J+83.0J=GPE; +34.0J
GPE; =94.0J

4, Correct answer: A

KE;, =%mv$
2KE -m/s?
mo2KEr __23409) ) gy Nm. :1.61@%@:1.61@
vi  (6.50m/s) m?/s m?/s

5. Correct answer: C

The principle known as conservation of charge is credited to Benjamin Franklin.
6. Correct answer: B

The electron is a member of the family known as lepton.

7. Correct answer: B

P(diopters) =%
m
1 1

= - = - =0.25m=25.0cm
P(diopters) 4 diopters

f (m)

8. Correct answer: E
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9. Correct answer: D

{R.u}:(kgls)(m/s):m/sz

M kg

10. Correct answer: A
Let system = woman and cart.

Impulse on system in the horizontal direction = change of momentum of the system in the horizontal
dirction.

Isystem,x = pf,system,x - pi,system,x
0= pf,system,x - pi,system,x

pf,system,x = pi,system,x

m \/ =m V, + mcartvcart,i

Womanvwoman,f + mcart cart,f 'woman “woman,i

Meant (Vcart,f - Vcart,i ) = Myoman (Vwoman,i - Vwoman,f )
(Vcart,f _Vcart,i ) = (mwoman / mcart )(Vwoman,i _Vwoman,f ) = (650 kg/290 kg)(340 m/S - O) =17.62 m/S

11. Correct answer: E

|Fwoman on cart| = |_ I:carton woman| =
|_ proman | — | mwoman (Vwoman,i woman f )| 65.0 kg 3 40 m/s — O)| =248 N
A || At || 0.890's

12. Correct answer: C
le| = rF sin(6, )= (5.40 m)0.400 kg)9.80 m/s? )sin(90.0° )= 21.2 Nm
13. Correct answer: D

vZ =vZ+2aly, - y;)
V2 =02 +2(-9.80 m/s?f0-11.0m)
v; =-14.68 m/s (just before hitting ground)

| groundonball = APpai = mball(vballf ~ Vhall |)
| groundonban = (0.400 kg }14.68 m/s (up) —14.68 m/s (down))

Iground onball — (0400 kg)(2936 m/s (Up))
| =[11.7Ns (up)| =11.7Ns

ground on ball
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14. Correct answer: E
Using conservation of energy, with origin, y=0, at the position of maximum compression:
GPE, + KE; + EPE, = GPE, + KE, + EPE,
m.g-(0.35 m+d)+0+0=0+0+%(k)d2
(2.5kg)-(9.80 m/s?)-(0.35 m+d) = %(1840 N/m)d?
d=11.1cm
15. Correct answer: C

The time from maximum compression to equilibrium position is ¥4 of the period of oscillation.

272\/7 25K9  _( 05795=57.9ms
2\1840N/m

16. Correct answer:
F = i N = Mg = (O.448)(34.5kg)(9.80m/32): 151N

17. Correct answer: A

X = —6.00t” +8.00t — 4.00 = 1axt2 FV, L+ X,
2

%ax =-6.00
a, =-12.0

y =4.00t* -12.0t = %aytz +Vo t+ Y,

%ay =4.00
a, =8.00

a=-12.0i +8.00j
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18. Correct answer: D

x =—6.00t” +8.00t — 4.00
x(0)=—-6.00(0) +8.00(0)-4.00 =—4.00

y =4.00t? -12.0t
y(0)=4.00(0) -12.0(0)=0.00

x(0.500) = —6.00(0.500) +8.00(0.500)—-4.00 =-1.5m
y(0.500) = 4.00(0.500)" —-12.0(0.500) = -5.00 m

Ax=[(-1.5m)-(-4.00m)]=2.50m
Ay =[(-5.00m)-(0.00m)]=-5.00m

|displacement| = /(Ax)* +(Ay)f* =5.59m
19. Correct answer: B

X, =45.0 gal
v, =—0.750 gal/s
a=-0.128 gal/s?

1
X=X, +Vt+—=at’ =
0 0o 2
x = 45.0 gal+(-0.750 gal/s 14.0 s)+%(— 0.128 gal/s? X14.0 sy
x=22.0gal

20. Correct answer: A

Note: mass = weight / (acceleration due to gravity)

m=W/g
g cancels from the equations below, so use weight in place of mass.
KEqyss =0.700- KEg;
1 (30.0 ton +Wier JV$ _0.700.1 (30.0 tonjviz
2 g 20 ¢
(300 ton +Wf|atcar) — ﬁ *x
21.0ton Vi

(continued)
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21.

22.

psys,f = psys,i
[30.0 ton +Wier J [30.0 tonJ
g g
(30'0 ton +Wf|atcar) _ Vi
(30.0 ton) Vi

2

(30.0toN +Wiaear ) _[ Vi | _ s
(30.0 ton)? Vi

(30.0 tON +Wiyiear J* _ (30.0 tON +Wiyienr)
(30.0 ton)’ 21.0ton

900 ton® + 60 ton -W,,... +W,2.or =1286 ton” +42.86 ton-Wi,..,

-386 ton® +17.14 ton - Wy, +Wiaear =0
— 2 — . ol -

Wiatcar = 17'14i\/17'2141 4-1(-386) ton =12.9 ton, or - 30.0 ton (not physical)
Correct answer: C

1 .
X(t)=x, +V,,t +at
65.5m =0+ (38.0 m/s)cos(26.0° )t +0
t=1.918s
y(t)=y, +Voyt+%ayt2
—H =0-(38.0m/s)sin(26.0° )t - (4.90 m/s? )12 65.5 m
H =(38.0 m/s)sin(26.0° [1.918 s)+ (4.90 m/s?)1.918 s

H=50.0m
Correct answer: B

Using the conept of density:

. mass
density =
area

M: M j_ MCUIOUt — MCUIOUt
7R?

=constant  (since uniform)

 Awtou (R)
R
2

2
M R M
Ivlcutout Z(ERZ jﬂ(gj = 4

A
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23. Correct answer: E

Y F=ma

25.0NEast + F, = (13.5 kg)-(3.00 m/s? East)
F, =40.5NEast-25.0 NEast

F, =15.5NEast

24. Correct answer: D L/4 L/2 L/4

1.80 kg /\

Scale Scale

Zrleﬁend =0

(2.40 kg)(9.8 m/s? {Ej CW + (L.80kg)(0.8 m/s? H n Ej CW + (Figriscate & + %j CCW=0
(5.88 N)(L)CW + (8.82 N)(L) CW — (Fghy scare O-750L) CW =0

F ~19.6N

right scale

25. Correct answer: C

> F=ma !
18.0 N Right + Fy,.qon Left = (15.0 kg)- (0.564 m/s? Right)

18.0N Right — Fyies0, Right = (15.0kg)-(0.564 m/s? Right) ~ +=—>
Ffriction =9.54N

0.354 m

18.0N

26. Correct answer: E

Vi =V, +at

v, =0+(0.564m/s?)4.505)=2.54m

27. Correct answer: E

D> F=ma

(4.00 kg)(9.80 m/s?)—(3.00 kg)(9.80 m/s? )= (7.00 kg )a)
a=1.40 m/s?

D> F=ma

(4.00kg)(0.80 m/s?)-T =(4.00kg)a)

(4.00 kg)9.80 m/s? )~ T =(4.00 kg)(1.40 m/s?)

T=33.6N
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28.

29.

30.

31.

Correct answer: B

Using conservation of angular momentum:

I merry—go-round @i = (Imerry—go—round + Ichild)a)f

| merry—go-round @i = (Imerry—go—round + mchndRz)a’f

(260. kg-m? )3.20 rad/s) = [260. kg-m? + (45.0 kg)1.60 M |,
2.22rad/s

Correct answer: A
Using energy concepts:

Work,,, = AEg

fd cos(0) = E; s — E; o5 = (KE; + GPE)—(KE, + GPE,)
4iNd cos(180° )= (0+0)— (0 +mgh)

umgd (=1) =—mgh

ud =h
; )
4 _(600m)sin(30.0°) .
(0.450)
Correct answer: D
56.0 m
Y F=ma
Fcar onman (up)+Weightman (down) = Man@man (dOWﬂ)
Fcar onman (Up)— Myan g(up) = Myan8@man (_ Up)
Fcar onman mmang = _mmanaman

2
Viman
Fcar onman = Mman (_ Ayan g): Myan (_ R +9

14.0m/sy
Fearonman = (64.0 kg{—%+ 9.8 m/SZJ =403N

Correct answer: B

T, 5in(30.0° )= (2.34 kg)(9.80 m/s?)
T,=45.86N
Toor =T, €05(30.0° )= (45.86 N)cos(30.0°)=39.7 N

Note: The maximum frictional force between A and the table top would be:
e static = N = i, @ = (0.460)(9.25 kg)(9.80 m/s? )= 41.7 N,
which is greater than T, ,, so the actual frictional force on A from the table willbe 39.7 N.
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32. Correct answer: A

The frictional force on A remains the same. Doubling the mass of the block would double the
maximum possible frictional force, but the actual frictional force required is still 39.7 N, the tension
in the horizontal cord.

33. Correct answer: C

w? =of + Za(Hf — Hi)
2

of - 0-(7.00rad/ls? —49.0rad?/s?

o= = =

2(0,-0)" 2Ga0mev) ~ 280rev
L —49.0 ra;i Is < =-0.279 rad/s?
(28.0rev)( o j
rev

|| =0.279 rad/s?

34. Correct answer: D

AQ = mcAT
o
R=42 1 ¢ 4w _(180.g) 1.00 -2 | 17-9°C | _17 0 caiis
At At g-C° | 180.s
o
R=17.0calls= mxcxﬂ=(300- a)c, .7 C
At 360.s

¢, =0.213 cal/(g-C°)

35. Correct answer: C

F=0qE
a—t _E
m m

Vi =v? +2a(xf —xi)

Vi _0+2.%E 4
m

19 4
S I ,.{1.602x10 CX7.4257><10 N/C)-(o.osoo m)
m 1.6726x10 ' kg

Vv, =9.25x10° m/s




