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Chapter 1
1. -
2. -
3, -

o [1h 7
4. 10 1pif W]—O.lﬂh

p= 4 305mi e 14 mph

t 1.167h

5 a.  mph = (0.6)(160 km/h) = 96 mph

b.  km/h=(1.7)(70 mph) = 119 km/h

6. 100 yds 35;] lzggﬂ, — 0.0568 mi

60mi [ 1W ]ﬁg"é =0.0167 mi/s

b bolyﬁ l60s |
= i:m =3.40s
v 0.0167 mi/s
T 5,289ft] [ ] [ rin } 139.33 ft/s
A Ly Loy ] [sos
d 60 ft
b. t1=—= -
v 139.33ft/s
e b= d _ 604t |—60f9/} 509’6} [ Imi =40.91 mph
¢ 13 Imi | [ 1h ]| k2802
8. -
9. -
10. -

11.  MKS, CGS, °C = §(°F—32):§(68—32):§(36) =20°
SI: K =273.15 +°C = 273.15 + 20 = 293.15

10004 7378 ft-1b

12. 57

:l = 737.8 ft-lbs
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13.

14.

15.

16.

17.

18.

19.

20.

@

a0 o

221
70.8 k& [ bs} ~ 155.76 Ibs
ke
1k
145 Js | —2— | = 65.91 kg
2.2 )6s
12 im. | [ 2.54
6,17{[ }HM S,Cm} ~ 182.88 cm
# 1.
Lim [ 116
179.9 ot | —2 L | —5.91t-51t10.8 in.
2.54 on 12 1n.

°F = 2(°C) + 30° = 40° + 30° = 70°
9 , o 9 o
F = < (°0) 327 =(20%) +32° = 68°

very close

30°C — 90°F vs. 86°F
5°C — 40°F vs 41°F

14.6 b.  56.0
1
1,046.1 d. - 0.0625 = 0.1
3.14159 = 3.1
14.60 b.  56.04
1
1,046.06 d. - 0.0625 = 0.06
3.14159 = 3.14
14.603 b.  56.042
1
1,046.060 d. - 0.0625 = 0.063
3.14159 = 3.142
10* b. 10° c. 10°
10° £ 107!
15x 10° b. 5x10° c. 2.4x10°

4.02x10°* £ 2x 107"

42 x10°+48.0x 10°=52.2 x 10° =5.22 x 10*

90 x 10° + 360 x 10° = 450 x 10° = 4.50 x 10°
50x10° —6x10°=44%x10°=4.40%x 107*
1.2%x10°+0.05%x 10> — 0.4 x 10° = 0.85 x 10° = 850

d. 107

d. 60x 10°
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(10%(10%) = 10° = 100 x 10°

21. a.
b.  (107%)(10°)=10"=10
c. (10°(10%=1x 10’
d. (10)(107°)=1x10"
e.  (10°%(10x 10% =10
£ (10%(107%)(10%) =1 x 10*
22 a. (50x10%)(2x107)=100x10°=100
b. (22x10)2x107°)=4.4x10°=4.40
c.  (82x107%(1.2x 107 =98.40
d. (30x 1074 x 107)(7 x 10*) = 840 x 10" = 8.40 x 10°
23, a. 10710*=107=10x% 107"
b. 10%10°=10"=10x 10"
c. 10%10°=10"=10x 10°
d. 10710*=1.0x 10"
e. 10107 =1.0 x 10*
f. §100/107 =10107= 1x 10°
24, a. (2x10%/(8x107)=0.25x 10%=2.50 % 10’
b. (4x107)/(4x109=4/4%x10"=1x10""
c.  (22x107)/(5x107°) =22/5x 10° = 4.40
d. (78 x10")/(4 x 10°%) = 1.95 x 10%
25.  a. (10°°=1.0x 10° b.  (10H"=10.0% 107
c. (10%*=100.0 x 10* d.  (107Y=10x10"
26,  a.  (2x10%)*=4x10*
b. (5x107°)Y=125%x10""
c. (4x107)(3x107°)*=4x107)(9x 10" =36x 10" =360
d.  ((2x107)(0.8 x 10%(0.003 x 10%))’ = (4.8 x 10%)* = (4.8)’ x (10%)’
=110.6 x 10° = 1.11 x 10"
3x10%)%(10°
27. % = (9% 10%)(10%)/(3 x 10%) = (9 X 106/(3 x 10*) = 3 x 10% = 300
X
4%x10%)*  16x10°
p, GXI0) _TOA0_, g8
(20) 8x10
6x10*)*  36x10°
0. < 72) S = — =9.0x 10"
(2x107) 4x10
—-6\1/3 -2
g @0 - 30 5107~ 1500x 1077
2x10 2x10
35\2 2 6 2 8
. (4x10%) (3j<10 ) _ (16x10 )(3510 ) _ 48><104 4.0 % 10"
2x10” 2x10~ 2x10”
f. (16 x10"(10°)°2 x 107%) = (4 x 107)(107)(2 x 107) = 8 x 10*° = 800.0 x 10"
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28.

29.

30.

[Bx107) ] [60x10° T [ax10®)@x10) ]

(7x107)?
_(27x107)(2.56x10*)(16x107*)""?
- 49%107"
_(69.12x107°)(4x107") _ 276.48x10°°
- 49%107" © 49x107"°
=5.64 x 10* = 56.40 x 10°
Scientific: a.  2.05x10'
b.  5.04 x 10*
c. 6.74x107"
d.  4.60 x 107"
Engineering: a. 20.46 x 10"
b.  50.42 x 10°
c 674.00 x 10°°
d. 46.00x107°
Scientific a. 5.0x107
b. 4.5x10
c. 1/32=0.03125=3.125x 1072
d.  3.14159=3.142 x 10"
Engineering: a. 50.0 x 107
b.  0.045 x 10°
c 3125 x107°
d 3.142 x 10°

a.  (6)(4)x(107°)(10%) =24 x 10" =240
b.  (70)(0.02) x (10°)(10*) = 4.4 x 10* = 440 x 10°
(0.001)(600) x (107)(10*) = 0.6 x 10"

11 11
M:[%} x {10—3} =0.15 % 10° =150 x 10°

4x10° 4 10
d. (5.2 (10"*=27.04 x 10
27.04x10° S 6
———————=1339%10°=1.34x 10
2.02x10
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+2

31. a. 6x10°=0.06x10"°=0.06x 10"

\/’

-3
-3

RN

b. 04x10°=400x10°=400x10"°
v
+3

-2 +3 +3

c.  50x10°=5000x%10°= 5x10°=0.005x 10’ = 0.005 x 10’

+2 -3 -3

d 12x107=0.0012%x 10°=1.2x10°=1200 x 10~ = 1200 x 10°

—4 +3 +3

-3
N
32. a. 0.05x10°s=50x10"s=50 ms

~_ 7

+3

+3
N
b. 2000x10°s=2x10"s=2ms

\{'

-3
N
c. 0.04x107°s=40x10"°s=40us
\/

+3

+6
/\
d. 8400 x 107" s = 0.0084 x 107° s = 0.0084 us
\/’
-6
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+3
increase by 3

10°
K_H L
100x 10° x 10° m=0.1 x 10 m = 0.1 km
\_/
-3

1.5 %;{}—%s

2x1072 ) %‘hﬁ} %}—ns

1
0.054 oisy} =0.05 x 10° us = 50 x 10° s

0.16 pf L“;m }—0.16><103mm—160mm
S

12 %107 5 |11 }— 1.2 10> ns = 120 ns

0%

g ]p'é 1§’4 day |
4% 10 X&oy} LO%} E4;]—4629.6 days

000mj|

80 x 107 pf =8000x 10~ cm =8 cm

[ 1y ]rlkm J_ p
60 ¢rfi Il_OOC,Pﬁ Il_OOOn'f 60 x 107 km

L1 )
12 % 103n{[ A;T{J—lleo3>< 107 gm =12 x 10° um
10°

60 cpt” I m }rlm j|—60><10‘4m2

100,¢m | [100 g
[ Im
100 ji. | — |=2.54m
B9.37 j.

[2jp. ][ Im B
e |_1f/t’} |§9.37yr]_1'22m

Chapter 1



36.

37.

38.

39.

40.

41.

c. 6J 4;5N}—26.7N

3 IX ([ 7
d. 60x10 dy(es hO d/vrés:||4_145N:| 0.131b

[1ft
126,

e. 150,000 g |_ L. } } = 4921.26 ft

5280%} [1_2jzf} [ 1m }_
£ 0.002 pf Ciot | (17 | 937 3.22m

5280 ft, 5280 &% P:I =1760 yds
3¢

pzm} [Im }
5280 #% Ll,ff B9.37jn'- 1609.35 m, 1.61 km

60 pfi 280 #f

Tz;’ﬁ} [39?32111[] {601 ;;l } ng] =26.82 m/s

39.37m.] [ ] [ 1mi
|1t | 1254, | 52804
. .
V= = 0214 26 min
6.5 min ) 1 pAi
6.5 min

2
100 yd§ %} m ~3600 in = 3600 quarters

J =6.214 mi

d 500 mi .
60 mph: t=—= =8.33 h=8 h: 19.8 min

v 60 mph

d 500 mi .
70 mph: t=—= =7.14h="7 h: 8.4 min

v 70 mph
difference =1 h: 11.4 min

d=vr= %OO—}[O 0164] 50}{“} E}Z’?] {0102}—345.6m
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42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

14
d = 86 stories f/t’:| step | _ 1605 steps
9
At

12
v= d =>t= d _1605steps 802.5 sw/cc{ds I minute 1} _ 13.38 minutes
t v 2steps 0 sgooﬁds
second

14 ft 1 mile
d = (86 storfEs =1204£t =0.228 miles
(86 stories) EtE} 280 fx}

min _ 10.22 min

— = - = 44.82 min/mile
mile 0.228 miles

5 min l)xrﬂ/e p.280 ftj|: 1056 ft . distance = 86 SW %} = 1204 ft

mile - 5 min lefi’lg

minute
.. ﬂ:,:i:L“g ~ 1.14 minutes
t Vo1056——
min

o s5#LBY 4 4% 107 Btu
054354

[ 1ggh6n :||_ 1m’ _ 43
b. 24 oynCes 25 ouncks | poa 172 ggics 7.1x 10~*m

6,400 s

c. 1.4dgys =1.21%x10°s
]

a. 1pf POHIT2EHG HS} [8pints ]—2113.38 pints

L 1o | gatton

6(4 x 2+ 8) = 96

(42 + 6/5)/3 = 14.4

2
2
5 +(§j = 5.044

MODE = DEGREES: cos 21.87° = 0.928

MODE = DEGREES: tan™'(3/4) = 36.87°

J(300/6” +10/5)) = 7.071
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52. 205%x 10°°
53. 1.20 x 10"

54. 6.667 x 10°+ 0.5 x 10°=7.17 x 10°
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Chapter 2

1. -

9
2. a Fo k22 OXI0I0ORO) g gy
r (1m)
9
b FopQQ - OX10 )(13)(20) % 10°N
r (3m)
9
. F-;2L _ OXAOUOCO 4 0, 490N
r (10m)
9
d.  Exponentially, 5 _10m _ 10 while E:M =100
n o 1m F,  0.18x10° N

3. a. r=1"ft

12 i 1m
1 — | =0.305m
1gr || 39.37 ja.
_ k0O,  (9x10")(8x107° C)(40x10™° C) _ 288010~

F

r (0.305 m)’ 93x107
=30.97N
b. r=10 ft:
10 2t ley}r ul ]—3.05m
[1gr |[39.37 .
-3 -3
. kQ12Q2 _ 2880><102 _2880x107 oo
r (3.05 m) 9.30
c. r=100yds:

s P22 ] e
Lyd || 1g ||39.37d.

_ k0,0, 2880 x10™ 2880 x10~

F =
r (91.4 m)’ 8.35x10°
=345 pN
4, _
2% Fr kQ* K |Er’ r
> Q=0=0; F = Q2:>Q2= S0 F, = Q2 == | =5 |andF, = F,
rl k 1"2 }"2 'J{ rz
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10.

11.

12.

13.

14.

15.

16.

17.

9 —61\2
po k00 (k0 0, :\/(9><10 [CULST) S—-
r F 3.6x10

F=t09 g MO 450, —418)=72

r T (2m)?
a. F= kQ+2QZ=7—22 =72 mN
r (10)

b. 0/0=12= 0,=20,
7.2 = kQ1Q2 = (9 X 109)(Q1)(2Q1) =9x 109 @le)
7.2 ) 7.2
18%10° 9 =0 18x10° 2
0,=20,=2(2% 107 C) =40 uC

V*Z— 1.21]
0 20mC

=120V

W=¥0=(60 V)8 mC)=0.48 J

W 200 u)
0=-=""E _1omC
V. 20mV
W 620m)
0= =210 _68.9mC
Vo9V
a. W=0V=(1x10"electrons)(40 V) =40 x 10"? eV
1C
b. 40 x 10" gV =6.41 uJ
[6.242 x 10'8 elee’ro/ns}
= L2.29mC 43 ma
t 8.4s
;= 2_312C L 0A
t (2)(605s)

O =1t=(40 mA)(1.2)(60 s) =2.88 C
O =1tr= (250 mA)(1.2)(60s) =18.0 C

I 2mA
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18.

19.

20.

21.

22.

23.

24.

25.

12

1C
21.847 x 10" el I }—3.5c
X 107" elegtrf 0.242x10™ elgetrons

= 2_3.5C
t 12s

=029 A

5 min = (5)(60 s) =300 s
O=It=(4mA)300s)=12C

18
12& f.Z42x1(l)Q/electrons:| =17.49 x 10" electrons
=2-_8C i oaas A (yes)

t  (1.2)(60s)

1C
0.84 x 10" ¢l [ J—l.346 C
coettin 6.242x10"® eleetrons "

I g_ 1.346 mC
t 60 ms

=22.43 mA

a. O=It=02mA)0.01 us)=2x10""C

2x 10 g [6.24210' elgetrons | [ 1 ¢ }
| 1 lelsetron

=1.25%x 10* ¢ = $1.25 x 10° = 1.25 million

b. Q=1It=(100 zA)(1.5ns)=1.5x10"C
18
15% 103 ¢ p-242x10 ew} [ 81 }—0.94 million

|_ 1< W
(a)>(b)
O=1It=(200x 10> A)30s)=6C
p= W 30 _cerv
0 6C
o=1It= %}O.S}Xﬁ/ﬂ)—ﬂOC
m
p= W T2 35y
0 210C
W 04]
0= —=—""-=3333mC
Vv 12V
0 3333mC
[===""——=667A
I 5%x10° s
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

_ Ahrating 180 Ah
t(hours) 40 h

=45 A

Ah = (0.8 A)(75 h) = 60.0 Ah

Ahrating 80 Ah
I 128A

40 Ah(for 1 h): W, =VQ = V-It= (12 V)40 A)(1 1j %} P]—IUSXIO J
60 Ah(for 1 h): W, = (12 V)(60 A)(1K) P} % =2.592x10°7

Ratio W,/W = 1.5 or 50% more energy available with 60 Ah rating.
[pn ] [ 1h

1608 | 160 pfin

t(hours) = =62.5h

For 60 s discharge: 40 Ah=[t= 1[60,ﬂ < =1(16.67 x 10~ h)

and / = & =2400 A

16.67x107 h

Tpn ][ 1h ] 5
60 Ah=1t=1|608] +¥~— =1(16.67x 10" h
[60.£1 cox | bomtt |~ )

and / = ﬂ =3600 A

16.67x10” h
L/l = 1.5 or 50 % more starting current available at 60 Ah
0.75(18 Ah) =13.5 Ah ==250 mA
(18 Ah —15.5 Ah)/18 Ah x 100% = 13.89%

At 100 mA, discharge time = 120 H; At 25 mA, discharge time = 425 h;
= 300 h more at 25 mA

I:ﬂZSOOmA
6.0h

0 = It = (500 mA)(6 X) F@} %J— 10.80 kC
1h h

W=0V=(108 kC)(12 V) = 129.6 kJ
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37.

38.

39.

40.

41.

14

. 1 2.54 cm
0.5;17{[ - }—1.27cm
11w
k
1.27 e [30—\]} =38.1 kV
cpd
270 k
1.27 cm[ 70 V} =342.9 kV
cm

3429kV:38.1kV =9:1
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