3.
150.0N

< X
N 80.0N
Fr Q

F2 = (150.0 N)? + (80.0 N)? = 28900 N2
Fr=170N
_150.0N

ano = = 1.875
80.0N

6 =61.9°

. Fp is170 N, 61.9° west of north,
(c) The force vectors form an equilatera or 28.1° N of W.

triangle, so Fp = 720 N.

Page 102
Page 97

1. Fx=720 N + (- 480 N) = 240 N down.
1.41 km Dy
450 .

1. D, =1.41sin45° = 0.997 km North
2. Displacement from golfer to hole:
¥ = (170 m)? + (150 m)?

x = 451400m2 =227 m

To clear the ditch, she must hit the ball 219 m.
Yes! She should @o for it®

35 mN

—_

Vy

6.0 m/s} | 6.1 m/s

5 (not to scale)
F7=(12mN)? + (35 mN)? = 1369 mN?

F, = Y1369mN2 = 37 mN 0

tan 6 = 12 mN/35 mN = 0.3429, s0 6 = 19°.
The third ant@ forceis 37 mN, in a direction

19°west of south (or 71° south of west.) 3. c0s0 = 6.0 M/S/6.1 m/s = 0.9836

6 =10.39°
v, = (6.1 m/s)sin 10.39° = 1.1 m/s



5.6 m/s 6.5 m/s

(not to scale)

4. cos 5.6 m/s/6.5 m/s = 0.8615
6 =30.5° (31°)
v, = (6.5m/s)sin 30.5° = 3.3 m/s

|
[
! 48 N
|
I
| 60°
R
5. F, = (48 N)cos60° = 24 N
| 48 N
1 0
Fx

6. Decreasing the angle will increase F.,.

Page 103 Chapter Review Questions
20 m/s

KA

4

120 1 —~

Y
m/s i R

g
!
, 0

3.tanb = 20 m/s/120 m/s = 0.1666
0 = 9.46° east of north
vt = (120 m/s)® + (20 m/s)?
vg = 122 m/s, 9.46° east of north

1410 km/h

Vw

4. v, = (1410 km/h)cos45° = 997 km/h west
(not to scale)

26.0 cm/s

<

10.0 cm/s

5. sinf = 10.0 cm/s/26.0 cm/s = 0.3846
0=226°
v,, = (26.0 cm/s)c0s22.6° = 24.0 cm/s (down)

7.0N

@@

24.0N

6.tan 6 =24.0N/7.0 N = 3.4286
6 = 73.7° west of north
F?= (7.0 N)? + (24.0 N)?
F=25.0N (74° west of north)

7.a = gsind5° = (9.80 m/$)(0.707) = 6.93 m/s?

8. The resultant of T; and T, must equal 720 N
and be aimed upward. The resultant is the
equilibrant of the weight. This problem
could be solved using a scale diagram.



Equilibrant
_—~"K520N- _

-

b

\NOCDTSO/'/
T

—]

720 N T

sin 30° - sin 75°

sin 75° 720 N x 0.9659
T = 720 Nx — =

sin 30° 0.500

=1.39x 10°N

y

@&%}\

9. PUSHING: Y our force is pushing the mower
into the surface.(Top diagram)

PULLING: Your forceishelping to LIFT the
mower up the hill. Thisisthe easier way.
(Bottom diagram)

Chapter 6
Mechanical Energy

Page 107

1.W =Fd =(25N)(4.3m) =1.1x 10*J

2. W =mgh = (70.0 kg)(9.80 N/kg)(25.0 m)
=1.72x10%J or 17.2kJ

3. W=Fx0=0
4. W =mgh = (10.0 kg)(9.80 N/kg)(5.0 m)
=49x10°J
5. W =mgh = (110 kg)(9.80 N/kg)(1.2 m)
=1.3x10°J
Page 111
(42 x 24kg x 9.8£)(1.6m)
w kg
LP= ! 3.6minx60i.
min
=73ls=T73W

2.150 W =150 J/s = 150 x 3600 J/h
=5.4x10°Jh

3. Total Energy = 150 J/sx 2 h x 3600 gh
=1.08x 10°J
Light energy: 5% of 1.08 x 10° J
=54x10"J
Heat energy: 95% of 1.08 x 10°J
=1.03x 10°J
4. Effort force (b) will only be 1/8 of the load.
5. With the following pulley arrangement,
mechanical advantageis 1/2. The load is 1/2
the effort. (So, the effort is twice the load!)

Effort

> Load

o el

Page 115
1.(a) Yamv,® +mgh, = Vamw,® + mgh,
0+ (2.0kg)(9.8 N/kg)(2.8 m) =
(2.0 kg)(v,%) + (2.0 kg)(9.8 N/kg)(1.4 m)
Solving: v, =5.2 m/s
(b) m;gh; = Yamvy®
v’ = 2gh,

vy = ¥2x9.8m /s 2x2.8m = 7.4 m/s
2. E, = Yamv* = 4(65 kg)(2.5 m/s)® = 2.0 x 10°J

Yamv® = mgh
2
2.5 m/s)(2.5 m/
2 25 mi) st) =032m
2g 2(9.8 m/s”)
3. E, at top = (80.0 kg)(9.8 N/kg)(60.0 m) =
4.70x 10*J

E,when 2/3 of theway down is
2/3x4.70x 10*J=3.14x 10*J
4.E, =Y mV?
Doubling mass will double kinetic energy, but
doubling speed will quadruple kinetic energy.
5. Loss of potential energy = mgh, -mgh,
=mg (2.0 m) - mg (1.6 m)
= (0.40m) mg
(aloss of 20%) The energy is used to warm
the floor and the ball.
6. Work = Increase in E,,
=Y (80 kg)(12.7 m/s)* ¥ (80 kg)(8.2 m/s)®
=3.8x10°J
7. Without considering friction,
Yamv® = mgh.
2 2
h:V— _ (25 m/s) —m
2¢ 2098 m/s?)
With friction, the vertical height will be less.
8.E, =% (2.6 kg)(2.0 m/s)(2.0m/s) =5.2 J
This energy is momentarily stored as spring
potential energy, E,.



10

Fx =521
F =52J3/012m=43N.
The actua force will vary from O N to 86 N!

Page 116 Chapter Review Questions
1. (@) Work = mgh =
(0.67 kg)(9.8 N/kg)(1.5m) =9.8J
(b) zero
2. Work = Fx = puF x
=0.40x 75N x42m=13x10°J
3.(84 (b)60ON (c) 11.2m

(d) Power
F
W _Fd_@2ONE3m _ 02w
t t 1.6s

4. The60 kg student moves. The MA is 2 for pulling
him, but only 1 for pulling the 40 kg student.

5.3x10° Jsx 30 min x 60 min =5.4x 10°J

6. 1 kwh = 1000 Wh = 3 600 000 Ws

=3.6x 10°Ws, or 3.6 x 10°J, or 3.6 MJ

2 p= Work — mgh  (75kg)(9.8N/kg)(3.0m)

' t 2.5
P=88x10°W

In horsepower,

8.8x102W
p= =2~ = _ {2HP

7.5x10% —
HP

8. Yamv’ = mgh
v (1.8 mis)(1.8 mis)

2g 2 x 9.8 m/s2
(or 17 cm)
9. h =2 xradius, or 20.0 cm.
10. h,=0.3000 m
h;=99% of 0.3000 m = 0.297 m
h, = 99% of 0.297 m = 0.294 m
h; =99% of 0.294 m =0.291 m
h,=99% of 0.291 m =0.288 m
11. 285 km/h = 79.2 m/s

h=

=0.17m

= 320 m

Chapter 7 Thermal Energy

Page 122

2.(a) 293K (b) (i) 586 K (ii) 313°C

3. () water (b) nail (c) Nail loses heat to water (d) (i)
water (ii) neither

Page 127

1. convection 2. (a) (i) Breeze toward shore

(i) Breeze away from shore (b) Early morning breeze
goes out to sea.

Page 130

1. Vacuum stops conduction, convection. Silvered
wallsreflect radiant heat back into the bottle. Rubber
or plastic stopper slows heat transfer by al three
methods. 2. Glass wool, Styrofoam™ , wool, fur,
cotton, feathers, etc.

3. Dirty snow absorns more radiant heat. 4. Body
heat isreflected back to the body. Hypothermia
victims require warming from the outside, and the
suit would prevent this. 5 (a) radiation  (b)
convection

(c) conduction (d) convection (€) conduction and
convection

Page 131

1. AE =mc AT

= (90.0 kg)(4200 JkgC®)(80°C - 18°C)
=2.3x10"J=23MJ

AE 1.0x10%7
2. AT= === =238C°
me . 10.0kgx4200J/ kgC®
AT=T,-T,
T,= AT + T, = 23.8C° + 15°C = 39°C
3. AE = mcAT

= (12 kg)(4200 JkgC®)(80 C°) = 4.0x 10°J
=4.0MJ
4. Water has a very high heat capacity.

5c¢=
AE 1200 J 5
- —3.9x102J/kg/C®
mAT ~ (0500 ke)(62C%) "% &

6. AE = mcAT = (1.6kg)(2100J/kgC®)(15C°)
=5.0x 10*J, or 50 kJ

7. AE = mcAT = (5.0 kg)(130 JkgC®)(230C°)
=15x10°J, or 150 kJ

Page 134

1. Efficiency =
Work Out 450171

x 100% =
Work In 50017

= 90%
2.80% =

P =960 W
3.5% of 60 W is3.0 W.

120k]J ..
. x 100% = 12% efficient
1000kJ

x 100%

1200W

X 100%

Page 135 Chapter Review Questions

1.(8) 523K (b) 100°C 2.323°C 4. The metal knob
conducts heat from your hand better than the wood
door does. 5. Convection. Warm water is less dense
than cold water. 6. (a) convection, conduction (b)
conduction, radiation



(c) radiation, conduction 7. Insulation slows down
heat transfer. 8. Black vanes absorb more radiant

energy than the white vanes, so they become warmer.

Itis presumed that the few air molecules that collide
with the black surface will gain some kinetic energy,
and rebound with greater speed and momentum than
air molecules that rebound from the white surfaces.
Newton@ Third Law tells us that if molecules leave
the surface with a certain impulse, they will give an
equal and opposite impulse to the vanes. The black
vanes receive a harder GickOfrom the rebounding air
molecul es than the white vanes do. 9. Igloo traps air
inside it. Snow insulates because of the air trapped
inside it. White wallsreflect radiant heat.

10. Seetext. 11. Water gives off 10 times as much
heat.

10.0kg x 4200 —— (7, - 25°C)
kgC®

12. 1500 — =
S 300 s

Solvefor T,: T,=35.7°C =36°C

13.Large bodies of water warm slowly and cool
slowly because of the high specific heat of water.
14. 1200 Jsx 600 s= 7.2 x 10°J, or 720 kJ

15. Efficiency = 1400 W/1500 W x 100% = 93%
16. Power output =

0.8000kgx 4200 !

kgC®
240s
Efficiency = 1106 W/1200 W x 100%
= 92%
17. Three times as much light is emitted by the
fluorescent light bulb.

x79C°

=1106 W

Chapter 8 Waves
Page 142
1.(a) f=50.0 + 40.0s= 1.25 Hz
(b) T =40.0 s+ 50.0 = 0.800 s
2.(a) f_7680 + 30.0 s = 256 Hz
(b) T=30.0s+ 7680 =3.91x 10°s
3.f =UT =0.25Hz
4.100 m+ 250 =0.40 m
5.7 =1f; If fistripled, period = 1/3 T.

Page 147

1. (a) If fdoubles, A ishalved, since Af = v.
(b) If fishalved, A doubles.

2.f=v/! =340 m/s+1.70 m = 200. Hz

3. A=v/f=30m/s:20Hz=15m

4.f=v/! =25cm/s+2.5cm = 10. Hz

5.f =c/h =(3.0x 10° m/s) +(6.00 x 10" m)
= 5.0 x 10" Hz (orange)

6.\ =clf =(3.0x 10® m/s) = (3.0x 10" Hz)
=1.0x10%m, or 1.0 cm.

Page 162

1. Refer to Figure 8.20 in text.

11

}\_CDxAB _ (2.80mm)(0.21mm)

nx CG 1x1.0x 103 mm
=0.588 x 10° mm = 588 nm
[nm = nanometre]
2.50 m x 0.500 m
1x5.00m
f=v// =330m/s+0.250m =1320 Hz
3.(a) CD = CGxh _ 1.50mx656x10"" m
AB 0.155x10 3 m
=6.348 x 10°m, or 6.35 mm
(b) CD =4.70 mm
(c) CD =4.20 mm
(d) CD =3.97 mm

2.h= =0.250m

Page 162 Chapter Review Questions
5.(a) f=50+20s=2.5Hz
(b)) T=20s:50=0.40s
8. A=c/f=(3.0x 10° m/s) + 60/s=5.0x 10°m
or 5000 km!
9.\ = v/f = (330 m/s) +512/s = 0.645 m
CDxAB  24x10"2mx0.100x10 °m

nxCG 10x6.0m
=400 nm.

15. A =

Chapter 9 Sound

Page 169

1. The speed of sound in avacuum is zero!

2. Use aradio. Speakers and microphones must
be inside spacesuits where there is some air.

3.(a) t =d/c = (3.0 km)+(3.0 x 10°km/s)

=10x10°s

(b) =d/v=(3.0km) + (6.0km/s)=0.50 s
(c)t=d/v=(3000m) + (330m/s) =9.1 s

4.t=d/v=1000m+330m/s=3.0s

5. Sound does not travel in avacuum!

6. =d/V,u, = 750 m + 1500 m/s=0.50 s

water — water

t»=750m+330m/s=2.27s
Delay =2.27s-050s=1.77s
7. Thereisaabout al sdelay. Sound reaches them
Gated
8. Mach 2.2 =2.2x 330 m/s =726 m/s.
726 m/s=0.726 km/s x 3600 s/h
= 2600 km/h
Page 178
1. Beat frequency = 440 Hz - 435 Hz=5Hz
2. Beat frequency = 1/T = 1/0.200 s= 5.0 Hz
Frequency of second fork is256 Hz + 5 Hz
(Either 251 Hz or 261 Hz.)
3. You hear alternating maximum and minimum
volume, due to interference of sound waves from
the two tines of the fork.
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Page 181 Chapter Review Questions
4.(a) 1.65km (b) 26.0 km (c) 7.50 km
(d) 30.0 km
5.(a) 332 m/s
(b) v =332 m/s + (0.6 m/s°CHT
v =332 m/s + (0.6 m/s°C*)(35°C)
=353 m/s
7.165m
8. 2.8 x 330 m/s = 0.924 km/s x 3600 s'h
= 3300 km/h
\\

11—

2
m
12. 10‘10&
2
m
19. Beat frequency =2 Hz
20. 264 Hz + 0.50 Hz

24.v = 520m/1.55s =335m/s

=10

Chapter 10 Light

Page 184

1. Sound and light signals are transmitted by
microwaves to your receiver, at the speed of light.
Thelight from the TV screen reaches your eyes faster
that the sound from the speaker, but the distance is so
short you cannot detect the slight delay in sound.

, o d_ 40x10"m
© ¢ 30x108m/s

1.0s/0.133s=7.5tripsaround earthin 1 s
5 km S h d
3. 3.0x10” — x3600 — x24 —x365—
S h d a

=0.133s

= 9.5 x 10" km/year
4. 1t will be 8 years before he sees himself. He
will be 18 a. Hewill still look 10 aold.

Page 195
1. No light reaches the apparent position of the
image. 2.3.0m/s

3. Arrange them at 90°. Three mirrors mutually at
right angles will reflect any incoming beam back
theway it came.

4.(a)5 (b) 7 (c) 23 (d) 35 (e) 359

/
/
/ —— N
AR
; 1/2 H 2
H h
> 1§
/ . 2
/ ok
You / Your
Image
mirror

5. You need amirror 1/2 your own height.
(90 cm)

Page 198
sini sin18.5°
1.n=— = — =
sinr sin12.0°
in10°
T -
sinr
_ sinl0°
T 242
Zr=411°

in30°
e~ 1500
sinr

31
0.3173 — 153

2.

=0.07175

p= S0 3333
1.500
£r=19.5° = 20°
Light enters the glass at 30° from the normal,
then refracts within the glass at 20° from the
normal. When it leaves the glass and goes
back into air, it will be at 30° from the
normal again.
4. Prism. Violet refracts most.
Page 201
1l.sini;=1/n =1/242=0.4132
i.=24.4°
2.sini, = 1/1.500 = 0.6666
i, =41.8°
3.sin52° =1/n
n=1/sin 52° = 1.27
4. Incident angleis 70° which is greater than the
critical angle, so this particular ray will reflect
back into the water. Some rays will refract out at
other angles and reach the fisher® eyes.
5. (a) below (b) Aim at what your see. The laser
light refracts, too!




Incident ray

N\

weak
~. ( reflection

™
/

strong
reflection
thick
glass
mirror
oo Ny .7~ - medium 1
J 0 vacuum (or air)

SONOSONC B N medium 2

Snell@ Law: For the situation above, where
light travels from mediuml into avacuum and
then into medium 2,

sin 0 sin®

; = nj and — =np
sin 6 sinf,

nj sin@  sinB, sinB7
— = X =
ny sinB; sin® sinf

or, n;sinB; = n,sinb,

13

Page 211

1. Yes. 2. No. 3. Thefilter blocks light that is not
polarized in the same plane as the filter is aligned to
let pass. 5. prism, diffraction grating. 6. (a) Yes (b)
No. It is already one wavelength. 7. Water is pure,
light is coming from a vacuum or air, and the
frequency is for @QverageQvisible light. 8. white; use
red or green. 9. refraction, dispersion and total
internal reflection. 10. All the same speed in a
vacuum. Red isfastest in glass.

11. Cair

= 1.50
Cglass
cair _ 3.0x18m/s
c = = = 2.Ox1(§3 m/s
glass = 750 1.50
8
3.0x10" m/s 8
12. cqj =—=1.24x1
Cdiamond 242 x 107" m/s
3.00x18m
130 = =22 - gy
195x1Fm/s
nj 1.00
14. hp = A — =650 nm—= =489 nm (blue)
n, 1.33
(Frequency iswhat determines colour.)
Page 215 Challenges

1. Ozone absorbsit. 2. If the ozone layer islost,
excess ultraviolet light reaches us, which can cause
cancer, sunburn. 3. Sky would be red. Sunrise and
sunset would be blue-violet.

4. Water absorbs red light very weakly. Y ou see what
isleft---mainly blue-green. At great depths, red has
been absorbed by water, and red objects appear
black.

Page 215 Chapter Review Questions

12
9x10
1,24 22X0Tm o 0ts
¢ 30x108 =
S
(330 minutes, or 5.5 h)
4.08m
530m
6.3 (b)7
. . L3 350
7. 280 _ 160; sinr = —= = 0.3585
sinr .60
Zr=21°

The beam will leave the glass at 35°.
8. usetheratio of ZLi/Lr.
9.sini,=1/n=1/1.52 =0.6579
Li,=41.1°
10. sin45° = 1/n
n=1/sin45° =141
12. Wavesvibrate in avertical plane. Only waves can
be polarized. Particles cannot.

13. Different colours of light have different indices
of refraction.
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17. Cair

= 2.00
Cglass
3.0x10%m/s
Cglass = .00
=15x10°m/s

28. Reflection of the sky makes it look wet.

Chapter 11 Optics

Page 226

2. (a) real, diminished, inverted
(b) real, same size, inverted
(c) redl, enlarged, inverted

Page 230
1 1 1
1. — == - —
Do f Di
1 1 1
"~ 200cm  25.0cm  100.0 cm
D, =100.cm
1 1 1
2. — + — = —
D, Dy f
2 1
If D, =D, then = = —.
b f
D=2f
1 1 1 3
3. - = + =
f 20.0cm 40.0cm 40.0cm
f=[40.0cm]/3=13.3cm
1 1 1
4, — + — = —
D, Dy f
11 1 1
Dy 150cm  100cm ~ 30.0cm

D, =-30.0cm. Theimageisvirtual, and
appears to be behind the mirror.

5. concave, convex, convex, concave

6. (a) No (b) No

Page 242
L L Lo !
"Dy f D,  50.0mm 5000mm
1 100-1 99
D;  5000mm  5000mm
D, =5000 mm/99 = 50.5 mm
, L _ L 11 !
"Dy f D,  50.0mm 100.0mm
__r
D 100.0mm
D, =100.0 mm (or, 10.0 cm)
1 1 1
3= = — + —
f D, D;
1 13
~ 30mm 60mm ~ 60mm

f=60mm/3 =20 mm

4L o1 -

"Dy 50cm 25cm 50 cm
. =- 50 cm (avirtual image)

5 1 1 1 21

"7 T 400mm © 20.0mm _ 400mm

/=400 mm/21 = 19.0 mm
6. Use similar triangles.

S Ho_ D
. HO DO
Solving for D, :
1 1 1 3

D. ~ 20.0cm  80.0cm _ 80.0cm

1

D,;=80.0cm/3 =26.7 cm

Solving for H; :
D; 26.7cm
H; = H, =~=5.0cm =1.7cm
D, 80.0cm
g L _ 1 L __1 !
"Dy f D,  20.0cm 30.0cm
_ 1
60.0cm
D; =60.0 cm
H. .
Magnification: —~ = L
HO DO
60.0.
= 7 = 200
30.0cm
Theimageisreal, because D, > f.
1 1 1 1 1 -16

9 —=—_—= —

"D, f D, -60cm 10.0cm  60.0cm

D, =-60.0 cm/16 = -3.75 cm (virtual image)
H; j .

Ao Do 3Pem s

H D 10.00cm

o o
(Imageis diminished.)

H;, =0375x H,=0.375x50cm=19cm.
Image is on the same side of the lens as object.

Page 248
1. You need an aperture 4 times as large. Use {/3.5.
2. You need an aperture 4 times as large. Use f/8.

Page 252 Chapter Review Questions

1. wide angle of view 2. Raysfrom centre of
curvature are reflected back the way they came, then
go out through condenser lens, through the slide to
the focussing lens, and then to the screen. 3. Place the
filament between f and 2f.

4. At thefocus. 5. D, islessthan f.

A U R U B
D~ f D, 10m 25m
_5-2 3
©50m  5.0m
D, =5.0m/3 =1.7 m (real image)
S S U S B
D, f D; 12.0cm 15.0cm
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_15-12 3
"~ 180cm

"~ 180cm
D,=180cm/3 = 60.0 cm
1 1 1
8. =
f

= — 4 —

Do Di

1 1 3
6.0m * 30m  6.0m
f=6.0m/3 =2.0m

11. A short-sighted person needs concave corrective
lenses, which diverge light.

12. Change either the shutter speed or the aperture
(or use afilter).

13. (@) D, isgreater than 2f.
(b) D,isbetween f and 2f.

(© D, =2f
(d) D,ismuch lessthan f.
14. f=50 mm
1 1 60-1
D;  50mm  3000mm  3000mm
= 59/3000mm

D,;= 3000 mm/59 = 50.8 mm
Move the lens out 0.80 mm from its

Gormal Gposition.
15. l = 1 + 1
f 6250mm 138mm
=0.00016mm™ + 0.00725mm*
=0.00741 mm*
f = 135mm

24. Use a shutter speed 4x as fast. (1/250s).

Chapter 12 Static Electricity

Page 260

1. Charge an electroscope negatively, and see if your
comb repelsit. If not, charge an el ectroscope
positively and see if your comb repelsit. Y our comb
has the same charge as the el ectroscope it repels.

2. negative 3. repel

4. neutral (none) 5. electron (-), proton (+), and
neutron (0).

6. (8) Thomson, (b) Rutherford, (c) Chadwick

Page 266 (top)

1. The neutral ball is attracted to the positively
charged rod. Electrons are attracted to the side of the
ball nearer the rod. When the ball touches the rod,
some electrons are conducted over to the rod, and the
ball becomes positively charged. Therod is still
positively charged, so repulsion occurs.

2. The positive strip attracts electrons to the nearer
sphere. If the far sphereis pulled away, it will be left
with a positive charge, while the nearer sphere will
have a negative charge.

Page 266 (bottom)

Electrons from ground would be attracted to the
small sphere through your hand. The small sphere
would be charged negatively by induction.

Page 266 Chapter Review Questions

1. DuFay 2.Franklin 3. Gilbert

4. Rutherford 5. Thomson 6. Chadwick

7. Glass loses electrons to the silk. Chargeis
conserved. 8. Your comb isnegative. 9. Free
electrons 10. No free electrons 11. Induction. No
permanent transfer of electrons occurs.

12. (a) Touch it with acetate (conduction).

(b) Hold the acetate near the can, and ground the can
by touching it with your finger (induction).

13. Connecting to a large conducting surface such as
the earth.

Chapter 13

Current Electricity
Page 272
1. (a) 0.540 A

(b) 0.021 A

(c) 1.500 A

(d) 1.2x 10° A

(e)5.6x10° A

(f) 3.50 x 10* A
2. (24 mA

(b) 25x 10° mA

(c) 78 mA

(d) 490 mA

(e) 0.68 mA
3.(8) 5.6 uA

(b) 48 uA
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1. Q0 =1Ir = (5.0 C/s)(1.0 min)(60 g/min)

=3.0x10°C
2.1=Q/t=(6.0x 10°C) + (10.0x 609
=1.0x 10'A
3.12A=12C/s
=12 C/sx 6.24 x 10" €/C x 3600 s/h
= 2.7 x 10*® electronsg/hour.

4.t=d/v=(40.0m) + (2.0 x 10° m/s)

=20x10°s
20x10%
< 24h - 23 days
3600 —x —
h d

5.0 =1r=(1.5C/s)(3600 s) =5400 C
=5400 C x 6.24 x 10*® electrons/C
= 3.3696 x 10* electrons
For every 2 electrons transferred, 1 Cu atom is
deposited. Therefore,
14(3.3696 x 10%%) = 1.6848 x 10°* atoms were
deposited.
g 1.6848x1022 atoms

X 23
mole 6.02x10<°atoms/ mole

= 1.8g of Cu were deposited.
6. 1.000 C/s x 3600 s’h = 3.6 x 10° C/h
= 3.6 x 10° x 6.24 x 10" electrons/h

63.5




=2.2464 x 10? electrons/hour.
For each electron transferred, 1 Ag atom is
deposited.

2.2464x10%2atoms g
33 x107.9
6.02x10-” atoms/ mole mole
= 4.026 g of silver
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1. yellow, violet, red

2. (8 21Q 5% (b) 100Q + 10%

(0)5MQ=+10% (d)1.0MQ +5%
(e) 10kQ + 10%

3. Each of the four 1-m pieces will have aresistance
of 4.0 Q. If they are bundled into one cable, the
cross-sectional areaisincreased by four times, so
theresistance will decrease to one-quarter of what
it was. Thefinal resistanceis1 Q.

¢ (1.6x10~8Qm)(1.0x10° m)
4. R=p—= EBRG)
A 71(1.0x10 ™ m)
=51Q.
5. If diameter is 0.50 mm, radius is 0.25 mm, or

2.5x10_4m. Area is nrz.

(150x10 8 Qm)¢
M2.5x10 " m)?
/= 0.654m = 65.4cm

7 (2.6x1078Qm)(5.00x10°m)
6. R=p—=

A (5.0x10"*m?)
-26x10'Q, or26 Q.

5.0Q =

;7 R__p_
ol
1.0  150x10° Qm
IOm TU"Z
r= 6.9X10_4m
d=138x10"*m
d=14 mm
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LR =V/I=(48V)+(1.2x10%A)
=40x 10°Q
=4.0kQ
2.V=IR=(3.25x 10°A)(2.2x 10° Q)
=72V

3.7=V/IR=(120V) + (24 Q) =50 A

_RA_ (1.22)(0.010x10 °m?)
/ 0.500m

=2.4x1078Qm
The metal isgold.
5.R=V/I=(15V)+ (1.0x 103 A)
=15x 10°Q, or 1.5kQ

4. p

16

6.1=V/IR=120A
7.V=IR=(125x 10° A)(20.0x 10°Q)
=25V
Page 296 Chapter Review Questions
5. (a) 3.4x10° A
(b) 0.450 A
(c) 6.52x 10* A
(d)21x 10°A
6. (a) 44 mA
(b) 11 mA
(c) 44 mA
(d) 22mA
(e 22A
7.1 =Q/t=40x 10'A
8.0=It
= (5.0 C/s)(24 x 3600 s)(6.24 x 10 &/C)
= 2.7 x 10** electrons

atom, 5 555 C )(24x3600s)(6.24x1018 %)
S

9. (1

€

= 1.3748x10%3atoms of Ag

1.3748x10%3 atoms 1085
23 X
6.02x10“" atoms / mole mole
=24.7gof Ag

10-12. See textbook
13. brown, black, orange
14.55 Q = 10%

15.1Q
16.R=p L (2.27X10_8Qm§(10.20m)
A 71(0.50x10 7 m)
029Q
17-18. See textbook.
19.(a) 15V
(b) 120V
20.30kQ
21. V = Work/Q = (24.0 J)/(0.30 C)
=8.0x 10'V

Chapter 14 Circuit Theory
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1.Vy=E -Ir=150V - 1(0.050 Q)
E 1.
50V SOA

TR+r (020Q +005Q)
Vag =1.50V = (6.0A)(0.0502)
— 1.20V

2.V =E-Ir
1145V =1250V - (35 A)r
r=0.030 Q
3.5.0V =6.00V -[(0.20 Q)
I=50A
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1. (8 60Q
(b) 25 mA



2. (@15Q
(b) 20A
(c) 0.60 A
3. (@11.0Q
(b) 4.0kQ
(c40Q
(d) 20 k2
4.90A
5. (a) 10.0Q
(b) 1L.2A
(c)0.40A
(d)24vV
(e) Decreaseto 0.86 A
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1L.P=V/R=FR =1V
R = P/P = (60.0 W/(0.50 A)? = 240 Q
2. @QR=VIP =24Q
(b) P=E/t
E = Pt = (600 Js)(6.0 min)(60 $/min)
=22x10°J (or,220kJ)
3. V2 = PR = (AW)(1000 Q)=500 V?
V=22V
4.60 W
5.144 Q
6.125A
7.1500 W
8.1800 W
9. (8 17.5A
(b) Yes
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1. (a)6.48x107J
(b) 18 kWh, $1.08
2.$7.20
3.20.5kWh
Page 309 Chapter Review Questions
1.V,=E-Ir
=135V - (1.50 A)((0.041 Q)
=129V
2.R,=3.0V/(10.0A) =0.30Q
1 1 1

R 0302 0.50Q

-3.333Q"! —2.000Q7!

R= ! =0.75Q

133307
3. () (820.0kQ,1.0mA
(b) 100 2, 0.033 A
(c)8.0Q,025A
(i) V=IR
=(1.0x 10°A)(8.0x 10° Q)
=80V
(iii) 10.0 V (same as source)
(iv) Samevoltage as across 12.0 Q,
V,,=(0.25A)(120Q) =3.0V
4.P=IV=FR=V’/R
5 P=1V=(833A)(120V) =1.00x 10° W

~1333Q7}

17

6.1=P/V=(2500W) + (120V) = 21 A
7.24Q
8.P=40W =4.0x10° kW
t =365 days = (365 x 24) h
E=Pt
= (4.0 x 10° kW)(365 x 24)h
=35kWh
Cost = (35 kWh)($.07/kWh) = $2.45
9. 6Q,8Q,12Q,16Q,24Q,32Q,
36Q,48Q,60Q,72Q, 96 Q
10. P = V*/R
V2 = PR = (AW)(2200 Q) = 1100 V?
V=33V
Chapter 15

Special Relativity
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1. (8 10 km/h (b) 15 km/h

2. (& 25km/h (b) 0km/h (c) 5km/h 3.0km/h 4. 10
km/h 5. Assigning a positive value to velocities to
theright in the figure:

wind + 20 km/h; bird: - 5 km/h boat: - 15 km/h;
earth: 0 km/h river: - 5km/h
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1. zero, which is constant!

2. same as Figure 15.4, but the parabolais elongated.

Page 319
___50s

1L.@¢rt = = 6.6s
(065 o>
50+
() 1 = > = 10
Jl ©. 8660)2
50
©1 = > = 50,
. (0995 o>
50s
(d)s = > = 1.1x 102
J (0.999 ¢)
1 - =222 %Y)
2
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1.@L =L, ]/1 -
0.63
( C) =78m

(b) L=100m ]/ (0.866c) 8666) =50. m
(0 L=100m ]/1 ; % =4
C
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1. (a) 0.10 mc (b) 0.50 mc (c) 0.87 mc
(d) 0.9999 mc (€) mc

my m(0.10 ¢)
2@p = == T ——
v | (0.100)
T2 T2
c c
= 0.10 mc
0.50
(b)p = —m009) =0.58 mc
| (0.50¢)°
- s
c
0.87
©p= —mO87¢c) =1.8mc
| (0.87¢)°
-
c
0.9999
(dp = it 2 =71 mc
J (0.9999¢)°
|-
c

(e) p approaches infinity (p —)
3.F = Ap/At
F" #sinceAp" oo,

Page 324 Chapter Review Questions
2. Speed = c

10
3. = 2
’ ’ 0.65 0 65 o)
L=l - ==
C2
(0.65 ¢)?
50.0 1- > =38.0m
C
2
v
4. %L, =L, 41 - >
C
Ve =1-v/c?
V/c?2=0.75
V2 =0.75¢2
v=0.87c
‘
5. To seeif it ispossible, 1 = <
1 v
T2
C
50
5008 = ————
V2
-

C
Solving for v givesv = 0.995¢/

6. E = mc® = (10°kg)(3 x 10°m/s)? =9 x 10 J!

=13a

18



