44. sin 9 = 222 _ 09260 51, 19.34 X 107 J

1939 em or
u[.p.mA X 107" m 52. E — hf
46, 4.35833 X 107" m .
47. Percent Error = 2peolute emmor o 444 %

accepted value 19.34 % 10-19

_ 002x107"m _ f= 0
i358 33 x 107 < 100 0.5% 6.68 X 107 J s
he (663 x 107 J-38)(3.00 X 10° m/s) f =292 X 10¥ Hz
48. E =" - &
A 434 %107 m or
=4.58 x 1071°J f =292 xX10% Vs
49, 2.86 eV 53. 0.01863 u
50. ftoc 54, 17.3 MeV

S
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97. n, sin ®~ Hﬁwmwﬁ mm 110. NJHW
in 6, = nysind; _ 1.00sin 40.° 1
e =
9, = 23° oL
98. See gquestion 96. 50s
= 0.20 Hz
99, n =% sov = < and f
v n e d
1M1, v =fA V==
v = fA, 80 :
= 5= 20m
A=t v = (0.20Hz)(2.0m) or v = .
n ) v = 0.40 m/s v = 0.40 m/s
A= L= B0 XIS 355107 m
nf  1.66(5.09 X 10**Hz)
100. n; sin #y = nysin B
sin 8, = 7, 8in By
2 ny Review Questions
.. 100sin17°
sin f#, = —— 1. M 2. 4 3.3
4. .1 6.
8, = 12° or 11.6° 7. 4 > 3
101, mewamﬁmmwwms%% makes an angle of 12°(+2°) g o he _ (8831077 5)(300 x 10° m/s)
: ) A 4.00 x 107 m
102. The angles are measured with a protractor. — 497 % 10-9J
6, = 45°and 6, = 30.° 9. 3 10. 3 1. 3
nq mmsmwuz‘mmwnmm . 12. 1 13. 1 14. 4
B ny sin @w B 1.33 sin 45° _ 15. 3 16. 3
"= ing, - emaoe 188 17. 1.26 X 1078
indf =& 18. bright-line spectrum
4 19. 3 20, 4 21. 2
y = &= 300X 10mis _ g 60 % 10° mi/s 22. 1 23. 1
n Lt 2. n=4ton =2
103, T = w = = 0.083s 25. 4.08 X 1070 J
104. 0.8 cm or 8 mm or 0.008 m 26. E = hf o
4.08 X 10™
105. v =fA \HW“WéIXW%Ww%H@.HMXHOKmN
. !
v = (12 Hz)(0.8 cm) = 10 cm/s 27 ke
Y
106. . (6.63 x 1073*J - 5)(3.00 X 10® m/s)
- -7
Wave 6.58 X 107" m
generator E =3.02x1071J
28, 1.89eV
"~ , 29. This value is consistent with then =3 ton = 2
Vs -Barrier transition of 1.89 eV.
. 30. 2.34 X 1078 J
60. 3. E=if
B 234x107%J 5
The arrow forms an angle of 60.° = 2° with the barrier f=%= 663X 10°%J.-5 ARV
and is directed away from the barrier, as shown. 32. 4 33. 2
107. 34, E = hf
= 0.3 T — = m
s m.w 7 X 7 X Position _ (~151eV - (~3.40eV))(1.60 X 10710 J/eV)
B 00 in meters 6.63 X 107 J s
= .4 q 0 1.5
5 o.w 2 N 7 = 456 X 10% Hz
0.
< 3 N1 35. 3 36. 4 37. 1
38, 4 39, 1 40, 3
108. 0.3 m
41. 2
109. 1.0m
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92.

93.
94.
97.
100.
103.
106.
109.
112,

113.

114,

115.

116.
117.

118,

119.
121.

122,

123.

124.
125.

126.
127,

30

F 88. 3 89. 4

m
n = mH w.caxHoE\mH H.mow,_.w
v 2.00 x 10°m/s

diamond

4 95. 3 96. 1

1 98. B 99, 2

3 101. 3 102. 3

4 104, 4 105. 2

3 107. green 108. 10° Hz
2 110. 3 1M1. 1

diamond, crown glass, flint glass, Lucite™,
sodium chloride, or zircon

n, sin 8, = ny sin b,

_omysinfy _ LuUsIn 40”7 L41
"2 = Ting, sn30°
[+
Nﬂ = -
14
8
y = & = 300X _ 90 x 10° m/s
n 1.5
The angle of refraction increases.
45° {+2°)
3
[
NN = -
14
8
y =& = 300x10 mls _ 21 x 10° m/s
n 14
1 120. 3
Medium A Medium B
Y
— d
H\ = —
¢
__ 2(324m)
V= 5425
¥ = 1520 m/s
v=71A
A=Z
f
_ 1520m/s
A=
1.18 X 10° Hz
A=129m
8.47 x 10718
m_ A
ny - As
_mh
Ay = o
\, = (1.00)(5.89 X 107" m)
2 242 -
Ay =243 X107 m
OO

The frequency of this light in diamond is the
same as its frequency in air. The speed of the
light in diamond is less than its speed in air.

PHYsics ANSWER KEY

Regents Practice Questions

-
.

4,
7.
10.
13.

19.
22.
25.
28.
31.
34,

37.

38.
41.
42,

43.

47.

48.
49.

50.

2 2. 2 3. 4
2 5. 2 6. 1
4 8. 1 9, 1
3 11. 1 12. 3
1 14. 1 15. 3
1 17. 3 18. 1
3 20. 4 21. 4
1 23. 2 24, 3
2 26. 1 27. 4
4 29. 4 30. 1
1 32. 2 33. 4
4 35. 1 36. 1
vy H
vy TN
_veh (0.15 m/s)(0.50 m) _
Ay = T T o80mis 0.25m
1.41 39. 4 40, 1
1
v =fA
N=C= 3.00 X 10°m/s _ 9.0 X 107 °m
f 1.5 x 10* Hz
Light ray
Y
Air
Water
Y
—_ 8
s=2
t
oo LB0X10Mm 500 x 1078
7 3.00 X 10°m/s
35° x 2°
! N Mirror 2
N
Normal N
| N
| X
N
_ N
I \
| N
_ N
_ N
s@ N
@Q\\ o _ N
o~ 55| \
572 1 x
_ [o0]
Q\\\\\\\\\\\\\\\
Mirror 1
1.95 X 10° m/s

B
Doppler effect

The observed wave frequency at B is higher than

that at D.




W
87. P= =
. Vo :mo<vw _
R=%= o = 10.0
88. W = Pt = (1440 W)(10.0 min)(60. s/min)
= 8.6 X 10°J
89. P=VI
P _ 1440W _
I=5="T5v ~ 124

Because the broiler draws 12 A of current, 3 A
additional current can be drawn before the fuse
blows.

90. Although the potential drop across the broiler
would remain the same, most of the current would
go through the short circuit having negligible
resistance. Because power is directly proportional
to both potential difference and current, the power
output of the broiler would decrease.

91. 3.0Q

— AN

6.0Q

_ r
12V
%
ON.NlM
—y_12v_
Nlm 600 204
93, 12V
_ Pamd Lol l
Oé.wlmgmﬂ|~wn+mm
11 1 _2+1
R, 300 600 600
(v
mulmoblqmﬁ\

95. Adding an additional 2.0-ohm resistor to the
circuit would not change the amount of current
drawn by the 6.0-chm resistor. Only the main
line current would increase, as a result of the
additional resistor.

96. When connected in parallel, the equivalent
resistance is less than the value of either
resistor. When connected in series, the equivalent
resistance is greater than the value of either
resistor.
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97. W
L
@
®
Power
source
98, Current vs. Potential Difference
0.30
Vi Ll o |
0.25
7 1
. 020
<
§ 015
5
Y 0.0
0.05 H
P an
0.00 #-L
0 10 20 30 40 50 60 70 80
Potential difference (V)
_ Al _ 021A-018A _ 1
99. slope = N 3V 26V 0.038 0
100. The slope is the reciprocal of the resistance or W.

101. The lamp does not obey Ohm’s law because the
filament gets hot.

102. See answer to question 98.
103, P=1V=(70V)(0.27A) = 19W

104. The bulb is not operating at the standard
120 volts.

105. Current vs. Wire Length
600

500

400

300

Current {m A)

200

100

0 40. 80. 120. 160. 200. 240.

Wire length {cm)

106. The current in the wire is inversely proportional
to the wire’s length.

107. {)




75. 120V 31. 4 32. 3 33. 4
r _ 1,11 1 _3+2_ 1 34, 4 35. 2 36. 4
78. R, R R 100 t a0 600 and 37. 2 38. 1 39. 1
R, =600 40. 3 41. 4 42. 3
77. 12V 43, 2 a4, 2

45,

A B
78. Numual HN>
79. The current in ammeter A, is greater than the
current in ammeter A,
80. If another resistor is added to the circuit in
parallel, the equivalent resistance decreases and

the total current in the circuit increases.

1 1 1
81, o= = + o
Be B By L s-3_ 1 46. —1.0 X 107°N
]Hv1lll“‘||\.li|\l“4l|“‘|| 19
R, R, R 600 10.0 30.86 158 a7. M _ mﬂowm%am ~ 1.76 % 10 C/kg
= . g
R,=150 a8. g/4
v 30.V
=X =221 = 49,
82. I =5 =goa 50A
_wve_ (30.V)" _
83. P=+="Tq =90. W
84. The potential difference across the source is P
equal to the potential difference across R,
30. volts.

85. If the resistance of R, is increased, the potential
difference across it remains 30. volts, but the

current through it decreases. ©) ©)
86. 4 87. 4 88. 3 A B
89. 3 90. 2 91. 1
92. 3 93. 3 94, 4 50.
95. P = «m ¢
v _ Vi a0 +2.4x10°5C -24x1078C
P 4800 W kqyqe
96. W = Pt = (4800 W)(10.0's) = 4.8 X 10*J 51. Fo ==
97. P=1IV and I= q _ (899X 10° N - m2/C2)(2.4 X 107°C)(2.4 x 107°C)
t (0.50 m)*
p=%
w (15 W)(60. 2 =0.21N
9= = 15V =175C 52.
98. 2 99. 2 100. 2 9
101, 4 102. 1 103. 4 oL
104. at least one is a magnet or one is a magnet 3 .m
105. 3 W Z
106, S <—m— N L £
107. 1 108. A 109. C 2
110. 3 1M1, 4 112. 1
0

Distance of separation

Regents Practice Questions
53, charge on A = chargeon B = 0.0C
Part A
54,
1. 3 2.3 3.2
a 2 5. 4 6. 2 :
+ o+ o+ o+ + FF

7.2 8. 4 9. 4 [ ] 1
10. 3 1. 3 12. 1 . ,
13. 4 14. 1 15. 3 v . 10.0-volt ;

(e— B

16. 2 17. 3 18. 2 source L
19. 1 20. 2 21. 1 e ;
22. 2 23. 3 24, 3 _Wll----
25. 2 26. 3 27. 4 | .
28. 1 29. 2 30. 2
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78.

79.

80.

81.

82,

83.

85,

86.

87.

100 KW b = 201 n

_ 1.00 X 10°J X 60 uﬁbvm 60s u
- LO0X10S ;A nin)( B

1 1 min
=36 %X 10%4J

PE, + KE,= PE,, + KB,

_ 1
mgh +0 = mg(2r) + mSvmé

gh = g@r) + va%
And if the car just makes it around the top of the
loop, the normal force of the track on the car is
zero. Gravity provides the centripetal force.
F =F
g ©
mv?

Smﬂ\x\‘

V2 =gr
Substituting,

gh =g@2r) + wmx

_ br
h=3
During the collision momentum is conserved.
p; = P;
MyVy = (my + myv,

myVy,

tau
mpg + My

Mechanical energy is conserved after the collision.

E =E,
Py, + KBy, = PEgy, + Ky,

WASm + myvi=(mg + my)gh

A - VN
vE mp + M

Vg = 2gh

PE, + KEy, = PE. + KE_ + PEg
“mut = mg(=y) + Shy?
mvy = 9mg(—y) + ky*

ky? = muvl + 2mgy
k= W?w + 2gy)

-~ mima Auraien Wev

88.

89.

Force vs. Elongation
24
rmn parallel

18 _, |
3
Y 12 l_
_W an series

6

0 ||

0.10 0.20 030 040
Elongation (m)

See question 88.

90. PE, + KE, = PE, + KE,

91.
92,

93.
94,

95.

96.

97.

98.

99,
100.

1

MSEW& = 3%&

vy = 2g€

PE = mgh = mg(2r) = 2mgr

PE,+ KE = PE, + KEy

2mgr + WS:% =0+ Wﬁtmm
1

but mSuwu = mgl

g0

2mgr + w::\% = mgt
w::\% = mgt — 2mgr
vt = 2g0 — 4gr

v, = \V2g(€ — 2r)

1.2 X 10* N or 11,800 N
F. = uFy,

F. = (0.67)12,000 N)

F. = 8,000 Nor 8,040 N

W=Fd
W = (8,000 N)(16 m)
W = 1.3 X 10° J or 128,000 J
W= KE = tmpp o=
2 m

p = lwm a = 6.7 B\M&

. vi= 1+ 2ad
v=Tax ok Oy = Vi~ 20d
vy = 15 m/s v, =V0-2(-617 m/s?)(16 m)

y, = 14.6 m/s

Prtore — Pafter
or

Swmm:.m Cvmmo_& = Sw?ﬁ cm?wn

(50. kg)(6.0 m/s) = (60. k) U,p,,
v, = (50. kg) (6.0 m/s)/(60. ke)

Uoger = 90 m/s

KE = WS%

KE = 3(60.kg) (5.0 m/s?
KE =17504d

750 J

Nuuamog = Nuwwm_.

m vyt my vy = (m, + SNF\

(1000. kg) (6.0 m/s) + (5000. ke) (0.0 m/s) =
{1000. kg + 5000. kg) v,

6000 kg - m/s = (6000. kg) v,

v= 1.0 m/s




56. Example of Acceptable Response
Force vs. Elongation

24
N 18
0]
Y
£ 12
6.0
0
0 0.10 0.20 0.30 0.40
Elongation (m)
57. 4 58. 3
59. KE = jmv*
_ [KE _ [2(88T) _
v = =V aokg - 00 ™
60. 1 61. 2 62, 12J
63. 1 64. 3 65. 3
66. 4 67. 1 68. 2
69, 2
70. PE, + KE, = PE, + KE,
PE, = KE,
mgh = KE,
p=fEa_ 18 _ g0y
mg (20.0 kg)(9.81 m/s?)
71. 3
72. PE, + KE, = PE, + KE,
KE,=PE, = mgh = m_m\w = (600 N)0.5 m) = 300J
73. 3 74. 4 75. 2
76. 2 77. 3 78. 3
79. 19.6J 80. 2 81. 3

82. APE = mgAh = (2.0 kg)(9.81 m/s*)(40.m) = 780 J ,
83. 2
84.

85. 4 86. 3

87. KE = Wsm = w:o.o kg)(10.0 m/s)* = 500. J

88. F =ma = mAy _ (10.0 kg)(10.0 my/s) - 95N
t 4.08

89, v =

d =79t =(500m/s}4.0s) =20. m

90. J = Ap = mav = (10.0 kg)(—10.0 m/s) =
100. N -s

22 PHysics ANSWER KEY

Kinetic energy

oIe

A
Speed

94. PE, + KE, = PE, + KE,
PE, = KE,
1

mgh = mz,:\w

2 10. 2
p=t o U005 40m
2z 2(9.81 m/s?)
_ me? _ (1.00kg)(10.0 m/s)®
5. F.="-= 10.0 m

96. 2 97. 2
98. PE, + KE, = PE, + KE,+ W
PE, = PE, + F.d
PE, — PEy  mghy — mghy _ mg(hy — hg)

=100 N

Fo = d - d B d
P {4.00 x 10"2kg)(9.81 m/s2)(0.80 m —~ 0.50 m)
f 360 m
=33 X 102N

99, W=Fd and F = F, = pF = umg
W = umgd = (0.67)(1.00 X 10°kg)(9.81 m/s?)
(250 m) = 1.6 X 10%J

100. 491J 101. 109J 102, 1

103, 3 104. 1

Regents Practice Questions

1. 3 2. 2 3.3
4, 1 5.3 6. 2
7. 4 8. 1 9. 2
10. 2 11. 3 12, 4
13. 3 14, 4 15. 4
16. 3 17. 3 18. 2
19. 4 20, 2 21. 4
22, 1 23. 1 24, 2
25. 1 26. 2 27. 2
28. 3 29, 1 30. 3
31. 4 32. 2 33. 4
34. 1 35. 1
36. W=Fdand F, = Fcos 9

W = (F cos 6)(d) = (120 N)cos 37°)(10. m) = 960 J
37. W = APE = mgAh = (20. N)(3.0 m) = 60.J
38. W=Fd andd = vt

d=4.0m/s)6.0s) =24m

W = (20. N)(24 m) = 480 J
39. 2
40, PE

0




154,

157.

158.

159.

160.

161.

162.

20

ﬁ:mnuoz

The reading on the scale when the elevator is
accelerating upward is greater than when the
elevator is stationary.

_d th g+t
N\xuﬂmb@w“srwullw.

£ + 0.
_ oipmwm+omw<m 0.390s _ 0.397 s
— _ 1.00m _
%= 0507 2.52 m/s

d= .w.nm from rest

d, = vt = (2.52 m/s)(0.4348) = 1.09 m
Although the time was recorded to the nearest
thousandth of a second, the broad range in the
values indicates that more data should have
been taken. The calculated horizontal speed of
the car represents an average over an interval;
the car was actually traveling slower when it
was projected from the edge of the tabletop.

(a) The car would have a greater initial potential
energy and, consequently, a greater final kinetic
energy and horizontal speed. (b) Releasing the
car from a greater height on the elevated track
would have no effect on the time required for
the car to hit the floor once it left the tabletop.
The time of fall depends only on the height of
the tabletop. {¢) With the greater horizontal
speed noted in (a), the car would travel a greater
horizontal distance after it was projected from
the tabletop.

PHYsics ANSWER KeY

163.

164.
165.
166.
167.

168.

169.

170.

171,

o ~—

See question 163.
Nubmoﬂm.nHNﬂZlmﬂm
masgu|‘mﬂn“~«421.m.m

F.=F,
myt _ Gmamy
r r
2 _ Gme
r r
Gmy
N\“
-
Fu
Fg
a9
h@
Y
Nﬂ._u»mﬂwmwdm
F, =F,cos0
Fe= uFy
_ Fysing — tan 8
= Fycosd = tan

Julia is correct. Average speed, a scalar quantity,
is total distance traveled divided by time of
travel. Velocity is a vector quantity. As an object
moves in a circular path, its velocity continually
changes due to a change in direction of travel,
although the object may be moving at a sonstant
speed.

S




93. The magnitude of the centripetal acceleration is

94,

95.
96.

the same because it is not dependent on mass.

Weight vs. Mass

260 +H - HoHH
= 240 AR EPAEENE
Z 200 T AR EEmmNNE
£, 200 T A SEman
2 180 A 2
" 160 / D EEANNEEENENEN

140 HHHrF - -

120 +13 7 r IW BENERE mm

100 +4 _

0. 15 20. 25 30. 35 40
Mass (kg)

See question 94.
See question 94.

F,
97. g =& =10N o 79w/

98.
99.

100.
101.
102.
103.

104,

105.

106.

192

m 24 kg

See question 94.

TIT TS
See question 99.
41N+ 3N
41N +3N
Fo= uly
F; 41N

@Z”MH%H@O.Z

The magnitude of the normal force acting on the
cart is less than the weight of the cart.

Normal force

A'

Friction ——

TN 7777777777777

v Weight
Nﬂﬁ@ NM‘ Mﬂ
a="andg=-"Ssom=—
m m g
Fro 2.4 N)(9.81 2
a= g _ 2ANIOBIWE) _ 5 g e

F,

4

42N
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108.

109.

110.

111.

112,
113.

114,
115.

116.

117.

118.

119.

o= e =1aN 0.57
p=mv = (200X 103 kg){4.0 m/s)
=8.0 x 10°kg - m/s
2.0%103 kg 8.0x10% kg - m/s
= A >
yA \ S

The vector should be 8.0 cm long.

Momentum is conserved. The initial momentum
of the system was 8.0 X 10° kg - m/s + (=6.0 X
10° kg - m/s) = +2.0 X 10°% kg - m/s, so the final
momentum of the system is +2.0 X 10% kg - m/s.

Velocity vs. Time
30. —— T

Velocity (m/s)

D‘“w ]

0 1.0 20 3.0 4.0 5.0
Time (s)

See question 111.

_ My _lmjs-21mis _ )
¢ 163063 5.0 m/s?(+0.3 m/s?)
x»oim:ﬂo = W@\H = WTM@ mxwﬁ B\mv =hH8m
Ap = mAv = (1500 kg)(—24.0 m/s)

= —3.6 X 10*kg - m/s
m.:mnw = Pﬁ
— 4 .
p=bP 36x10'kg mis _ 05 108 N
t 483

The impulse is equal to the change in
momentum.

The magnitude of the horizontal component

of the object’s velocity is the same at points

A and B.

The magnitude of the vertical component of the
object’s velocity at point A is less than it is at
point B.



121.

122.
123,

124,
126.

127.

128.

129.

130.

131,

132.
135.
138.

139.
141.
143.

144,
145.

146.

147.

mw = uk,
Nmﬁ =(0.30)(25 N)
mv =75N
2.5 N
The crate is accelerating because a net force is
acting on it.
1 125. 2
F = ul,
(.15X10. kg)(9.81 m/s?)
15 Nor 147N
.N
F

g

o,

it

K
Il

1

S

m = m
F =mg =50 kg)(9.81 m/s?) = 49 N

The normal force is equal in magnitude to the
cart’s weight, but opposite in direction.

Fy= nFy

F,= S om0 17 N; in this case, the weight

equals the normal force.
133. 1
136. 4

134. 2
137. 3

3

3

J=F_,t
J BON-'s _

F I,M ]wwollwlilw.ozmmﬂmn

2 140. 3sto4ds
+3N-s 142. 1
J = Ap = mlv

_J _ 300N-s _
A== 6.00 m/s
Therefore, the final speed of the mass could be

94 m/s or 106 m/s.
2

net

»UU@ER = @m?ﬂ.

Smtﬂ = S_UYF = .Um@mn

{2.0 kg)(6.0 m/s) + (3.0 kg, = 0 kg m/s
(3.0 kghvy, = —12 kg m/s

vy, = —4.0 m/s ;

hwmmog = Um?mn

my, +myy = (m + myv,

(0.180 kg)(0.80 m/s) + (0.100 kg)(0.0 m/s) =
(0.180 kg + 0.100 kg)v,

v, = 0.51 m/s to the right

1

Regents Practice Questions

1.

4,

7.
10.
13.
16.
19.
22.
25,
28.

16

2 2. 3 3,1
4 5. 3 6. 1
4 8. 3 9. 2
2 11. 4 12. 3
1 14. 3 15. 3
1 17. 1 18. 2
3 20. 2 21. 2
3 23. 3 24, 3
4 26. 1 27. 4
2 29. 2 30, 1
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31, 4 32. 3 33. 1
34, 1 35. 1 36. 3
37. 1 38. 4 39, 2
40. 4 41, 4 42. 3
43. 3 44, 2 45, 3
46. 4 47. 3 48, 2
49, 4 50. 3 51. 3
52. 3
53, 30.° + 2°
54, 140 m *= 20 m
55. 240 m
56. d = vt + sat’
_ /\Mw _ [resom) oo
a 9.81 m/s?
57. v,=v,=al = (9.81 m/s2)(7.0 5) = 69 m/s or
v, = V2 + 2ad = V2(9.81 m/s%)(240 m) = 69 m/s
58. 1
59, and 60. 300.m
AV
200.m
Resultant
P
P ps >
correct incorrect
vector sequence vector sequence
61. 361lm = 15m
62, 56° * 2°
63. v, =y, + at
¢ = Ve~ Vi 00m/s ~ 20. m/s __ 20s
a 9.81 m/s* '
64. Because the stone averages 10. m/s while it is
moving upwards,
d =7t = (10. m/s){2.0 s) = 20. m or
= Lo
d=vt+ maw
= (20. m/s)(2.0 8) + WT@S m/s?)(2.0 s)?
=40.m - 20.m =20.m
65. The time it takes for the stone to fall to the level
of the student equals its time of rise, 2.0 seconds,
because neglecting air resistance the force of
gravity on the stone is constant.
66. The speed of the stone at the time it returns fo the

level of the student is 20. m/s because the force of
gravity acting on the stone is constant. However,

sy n




78. % = lt.\%.qw min _ 4 34 min

80. Range = 96°F — 63°F = 33 °F The chart below is
for instructional purposes. Students may determine

values using a scientific calculator.

P4
79. o = ,\o.sow min’ _ (.24 min

x {°F) ¥, x5 (°F) x,— x {°F) x, — x)* (°F)? (x,— x)* §, 731
63 5 315 —-16 256 1280.
70. 3 210. -9 81 243
78 4 312 -1 1 4
79 3 237 0 0 0
80. 6 480. 1 1 6
84 4 336 5 25 100.
96 5 480. 17 289 1445
L $f,=30. | 3xf =2370. S{x, ~ X £, = 3078
_ _ 2370.°F _ ng oo
81. x =5 79.0°F
_ [3078°FF _ o
82. ¢ = /\ilmo. = 10.1°F

83. Range = 26 cm — 18 cm = 8 cm. The chart below is
for instructional purposes. Students may determine

values using a scientific calculator.

x, lem) ¥, x £, (cm) x, — x (cm) (x, = X (em?) | (x,— x)? £, (em?)
18 6 108 -3 9 54
19 4 76 : -2 4 16
20. 4 80. —1 1 4
21 3 63 0 0 0
24 5 120. 3 9 45
26 3 782 5 25 75
j Sf =25 | 3Ixf =525 S(x, — X7 f, =194

— _ B525em _
84, x =~ 21.0cm

194 em® _
85. o = ./ 25 = 2.8 cm

86. Nonlinear horizontal scale, skipped 300 on vertical

scale, {m) as a unit not labeled on the vertical
axis, dependent variable should be first in the

title.
87. 4 88. 3 89. 3
90, 1 91. 4
92. 93. ©
2
3 3
m v
2 2
4]
o
Circumference Period squared
2
94. (a) F ="~ (¢) C=2ar
Fr =m/* _cC
r= =
2 2m

b) A

r2

il

i

14 PHysics ANSWER KEY

95. (a) ¥ = 2 96. (a) KE = 7 m*
d=vt 2 KE = mv?
d — ZKE
b P =1 V=
Pt = Fd y = | 2KE
_ Pt m
=% (b) p =mv
(c) vt =v2+ 2ad p=£
2ad = v? — v} Iw:
e Aavzlu
T 2a tﬂw
=Y
R=1
97. (a) RI =V
-V
I'=%
W= VIt
W
) I=
P=1I'R
=P
@r=3

_ /B
1= %

98. 3.335 64095 X 107°s
99, 2
100. 10.°




