Chapter 1

BASIC ALGEBRAIC OPERATIONS

1.1 Numbers ' 9,°6<8 10. 755

1. The numbers —3 and 14 are integers. They are 1. z>-32, 7 =3.14 s greater than ~3.2.

also rational numbes since they can be written

as :3— and E
1 1

12. -4<0 13. -|-3|=-3=-4<-3=-|-3|

14, —J/2>-142 15 —%>——% 16. —-0.6<0.2

2. The absolute value of —6 and 6 and the absolute

" value of —7is 7. We write these as |-6| = 6 and

]_7] =1. 17. The reciprocal of 3 = % The reciprocal of
4.1 _ 3
. ~6<—4; —6istoth —4 N T
3 <—4; -6 1stothe left of NE) jg 4
; } The reciprocal of Y s —17= —b—
- [ ! { | 1 ! | { L L.
A T I 1 1 i ¥ T I f |
-7-6-5-4-3-2-101 23
‘ 18. The reciprocal of —% is —%-:—3.
-1
. .1
4. The reciprocal of% is %: 1(3} :_i_ The reciprocal of 0.25 is 65:4.
2 The reciprocal of x is 1
X
3 -12/5 13 25
5. 3: integer, rational (w),real 19, AN FENEEENE I PO
1 L A A 1
5 -4-3-2-10123435¢67
J-4: imaginary
T .. ¥2/2 27 123/19
—— irrational, real I i
6 20, A4 i

6. —J-6: imaginary

233 . 21. Anabsolute value is not always positive, [0 =0
~2.33 = ——— rational, real L o

100 which is not positive.
N
—3—: irrational 7

22, Since 2.17 = —— it isrational.
100
7. =3, |-4|=4, |-Z|=Z '
2 23. The reciprocal of the reciprocal of a number
p p

is the number itself.

[-0.857)=0.857, V2| =2, '~Q D LIS,
4 4 L 1

"

@



24,

25.

26.

27.

28.

29.

30.

31.

-11% =~0.909090...= ~0.90 is a rational number

between —0.9 and —1.0 since —0.9 <—0.90 < ~1.0.

3
Since 0,13 =233 _ 3
100 37 3% " 230769
TSI EL S
Zo2a 0 % oy
23 23 41073 100

% is a rational number between 0.13 and

0.14 with numerator 3 and an integer, 23, in
the denominator.

Yes, |b—a| =|b|~|a| as shown below.
a>0=|al=a
b>aanda>0=>b>0=|b|=b
b>a:>b~a>0:>|b—al=b~a
-~ b-a=p|-Id

=31 -3 -1 5 oz |89
=31 —]-3] -1 2236 314 8§ 9

— 1”6

,—4, =10, é- 0.25, ||

(@) b—a; b> a, positive integer

(b) a-b;b> a, negative integer

(©)

b-a - .
P positive rational number less than 1
+a

(a) a+b positive integer
a . . .
b) > positive rational integer

(c) axb, positive integer

(a) Letx be a positive integer, then |x| = x which

is positive integer and thus an integer. Yes. Let

x be a negative integer, then |x| = —x which is a
positive integer and thus an integer. Yes.

(b) Letx be a positive or negative integer, then

the reciprocal is + which is the ratio of two integers,

[ and x, and is thus a rational number. Yes.

32.

33,

34.

35.

36.

37.

38.

39.

40.

BASIC ALGEBRAIC OPERATIONS

(a) Yes, |positive or negative rational] = positive

rational
integer . integer . .
(b) Yes, - g has reciprocal - B which is
mnteger infeger
rational

(@) x is a'poéi'tiVe4 number located to the
right of 0.

(b) x is a negative number located to the
left of —4,

(@ |x] <1 describes

‘ -1 1
o -lcx <l

(b) |x|>2 describes

-2 2
Sx<-2orx>2

Ifx >1, then L is a positive number less than 1.

(x is between 0 and 1)
Forx <0, |x/>0

a+bj= a+bJ=1 which for b = 0 is

a+bj = a, areal number. The complex
number « + bj is a real number for all values
ofaand b=0.

variables: w, ¢

constants: 0.1, 1, ¢

111 1 1
e R +
C, G G, 0.0040 0.0010
_0.0010+0.0040
~ (0.0040)(0.0010)
(0.0040)(0.00
= (0:0040)(0.0010) _ 0.0008 F
0.0010+0.0040
[100 V| =100 V, |-200 V| =200 V

~200 V has the greater absolute value.



Section 1.2

a bits 1000 bytes

41. N= - -n kilobytes
byte  kilobytes
=1000 an bits
42.
/ x /

£
s

x = length of base in ft

12x = length of base in inches
y+ L =12x, all dimensions in inches
L=12x~y

43. Yes, this statement is correct since —20
is larger than - 30.

44. Forl <44, V>12V

Fundamental Operations of Algebra

1.2 Fundamental Operations of
Algebra

1. 16-2x(-3)=16-(-6)=22

2. i§+5~(~3)=3+5~(u6)=8—(—6):14

-2 5-1 -12 4
30— =Ty T =04 (-2)=—4
52 2(-1) 6 @ =2 +=2)

7x6 = _{1_2_ is undefined
Ox6 O

5. 8+(—4)=8-4=4

7. -3+9=~(3-9)=~(-6)

i
(o3}

8. 18-21=-3
9, —19—-(~16)==19+16 = -3

10. 8—(-4)=8+4=12

11.

13.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30. ———

8(-3)=—(8x3)=-24 12. -9(3)=-27
~7(-5)=35 14. f§9~:—3
~6(20-10) _ ~6(10) _60 0

N P . 3 o I

28 28 28 _

-7(6-5) -1(1) -7
2(4)(-5)=(-8)(=5) =40

3(-4)(6) =-12(6)=-72
2(2-7)+10=2(-5)+10=-10+10 = -1

64 _ 64 64 64 _
2048 2|4 (-2)(4) -8

-9-[2-10]=-9~1|-§/ =-9-8=-17

(7-7)+(5-7)=0+(-2)=0

1,._7 -7 = 10 is undefined
7-7 0

7-7_0 is indeterminate
T7-7 0

8-3(~4)=8—(~12)=8+12=20

20+8+4=20+2=22

~2(-6)+

—§-I:l2+|—4|=12+4
-2
=16

~10~(~6)(~8) =~10—(48) = 58

30(~6)(~2) +(0~40) =360 + (~40) = -9



31

33. -7-

34.

24 24 Ax 9)

RGN M

= »(»zij+36
2

=-12+4+36=24
L8 A6 6 2 60 g
3 - -1
|-14] 14
7 ~3]6-8|= -7~ 3|2
14
=72 3(2
1 50)
=—7-(~7)-6
=0-6
=6

—7(—3)+%«(~9):21+(—2)+9
=19+9=28

35, 3(:9)-2(3) _-(3x9)+(2x3)

36.

37.

38.

39.

40.

3-10 -7
_—27+6
-7

(%9

20(~12)-40(-15) —240—(~600)
98-|-98 98-98

= E—g—g is undefined

6(7)=7(6) demonstrates the commutative law

of multiplication.

6+8 = 8+ 6 = 6 demonstrates the commutative
law of addition.

6(3+1)=6(3)+6(1) demonstrates the distributive

law.

4(5xm)=(4x5)(r) demonstrates the associative

law of multiplication.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

' BASIC ALGEBRAIC OPERATIONS

3+(5+9)=(3+5)+9 demonstrates the associative

law of addition.

8(3-2)=8(3)- 8(2) demonstrates the distributive

law. V
(\/§x3)><9 = \/gx(B x9) demonstrates the

associative law of multiplication.

(3%6)x7=7x(3x 6) demonstrates the

commutative law of multiplication.
~a+(~b)=-a—b which is expression (d).
b—(-a)=b+a=a+b, expression (a).

~b—(-a)=-b+(a)=-b+a=a-b

expression (b).
—a—(-b)=~a+b=b-a, expression (c).

(a) The product of an even number of negative
numbers is positive.
(b) The product of an odd number of negative
numbers is negative.

Subtraction is nof commutative, 7—-5#5-7:

counterexample.

. x, ifxz0
The definition [xl = .
—x, ifx <0
is correct because it is equivalent to the
definition on page 3 where |x| is defined
as x, the number itself forx =0 or x > 0 (positive)
and |x| is the corresponding positive number

(= —x) forx <0 (negative).

The expression was evaluated as
24-6+2-3=18+2-3

=9.3

=27,



Section 1.2

53.

54.

55.

Fundamental Operations of Algebra

the error was doing the subtraction before the
division and multiplication in violation of the order
of operations. The correct order of operations is,
24-6+2-3=24-3.3

=24-9

=15

1
(8) —xy=1=> y =—— which shows the numbers
X

are negative reciprocals.

(b) 2V provided x # y (to prevent division
x-y

by zero). The numbers cannot be equal.

(a) Considerx,y 20=> x+y = 0= |x| =

X, yl=p x+ ) =x+y=|x+y| =|x+|y]

holds forx, y = 0.

Now consider

x,y<0:>x+y<0:>!x[=—x, ly]:~y, [x+y!:
“(ry)= ()=l = bl =

|x|+]y| holds forx, y <0.

In other words, if one or both is zero, or they have

the same sign, the equality |x + y| = |x|+|y| holds.

Now suppose one, say x > 0, and the other, y <0.
x>0:>[x[:x,y<0:>|y]:—ywhilex+y
could be (i) positive and (ii) negative,
(i)x+y>0:;>[x+y[:x+y¢x~y=|x,+ly[,

so the equality |x + y| = |x| +|y| does not hold.

(ii)x+y<0::>[x+y]:~(x+y):_xwy¢

, s0 the equality e+ y| =%+ |y

x=y = +]y
does not hold.
Summary: |x+ y|=|x|+|y| holds when x and y

have the same sign, or one or both is zero.

(b) An argument similar to (a) shows x and y

must have opposite signs, or one or both is zero.

2.1-1.5(3) =24 kW-h

56.

57.

58.

59.

60.

61.

62.

63.

. . # of hits 0
Since batting average = ———————— = —
# of times at bat 0

before the season starts, the batting average is

indeterminate.

2°C

T+3+(-2)+(=3)+(=1)+4+6 _
, 7

(70)(5)+(~16)(5) =350 +(~80)

=270 ft above flare gun

Sum of voltages = (6)+(~2) +(8) +(-5)+(3)
=4+8+(-5)+3
=12+(-5)+3
=T7+3
=0V

(a) Change =2nd reading---1st reading
=-0.2-0.7=-0.9 mA
(b) Change = 2nd reading---1st reading
=-0.9 ~—(~O.2) =-0.7 mA
(c) Change = 2nd reading---1st reading
=-0.6-(-0.9)=0.3 mA

100 m + 200 m =200 m + 100 m illustrates the

commutative law of addition.

Tank 1: total amount leaked = 12lgal -Th = 84 gal
h
Tank 2: ’ ﬁal -12h =84 gal

The commutative property of multiplication is
the fundamental law of algebra illustrated.

Total time spent browsing = time spent browsing

first site + time spent browsing second site

8 min 6 min
= 4 persons - +4 persons -

person person
=4(8+6) min

=56 min which illustrates the distributive law



64. Distance = rate xtime

= (600 + 50) x3
=600x3+50x3, distributive law
=1950 km

1.3 Calculators and Approximate

10.

11.

12.

Numbers

Yes, 0.390 has three significant digits since the 0
after the 9 is not needed to locate the decimal.

35.303 rounded to four significant digits is 35.30.

In finding the product of the approximate
numbers 2.483 and 30.5 on a calculator the
display shows 75.7315 which rounds to 75.7
since 30.5 has three significant digits.

38.3-21.9(-3.58) =116.702 using exact numbers.

Estimating 40 —20(~4) =40 +80 = 120.

8 cylinders is exact because they can be counted.

55 mi/h is approximate since it is measured.
0.002 mm, approximate; $7.50, exact

24 and 1440 are exact.

50 keys, exact; 50 h, approximate

107 has 3 significant digits. 3004 has 4
significant digits.

3600 has 2 significant digits
730 has 2 significant digits

6.80 has 3 significant digits; the zero indicates
precision.
6.08 has 3 significant digits; the zero is not used

for decimal location, and is not a place-holder only.

0.8735 has 4 significant digits
0.0075 has 2 significant digits

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

BASIC ALGEBRAIC OPERATIONS

3000 has 1 significant digit. 3000.1 has 5
significant digits.

1.00 has 3 significant digits
0.01 has 1 significant digit

(a) 0.01 is more precise (more decimal places).

(b) 30.8 is more accurate (more significant digits).

(a) 0.041 and 7.673 have the same precision
(b) 7.673 is more accurate than 0.041

(a) Both numbers have the same precision with
digits in the tenths place.

{(b) 78.0 with 3 significant digits is more accuate
than 0.1 with 1 significant digit.

(a) 0.004 is more precise than 7040
{b) 7040 is more accurate than 0.004

(a) 0.004 is more precise (more decimal places).

(b) Both have the same accuracy

(a) 50.060 and 8.914 have the same precision
(b) 50.060 is more accurate than 8.914

(a) 4.936 = 4.94 rounded to 3 significant digits.
(b) 4.936 = 4.9 rounded to 2 significant digits,

(a) 3 significant digits: 80.53 — 80.5
(b) 2 significant digits: 80.53 — 81

(a) 50,893 = 50,900 (3 significant digits)
(b) 50,893= 51,000 (2 significant digits)

(a) 7.004 =7.00 to 3 significant digits
(b) 7.004 = 7.0 to 2 significant digits

(a) 9549 = 9550 rounded to 3 significant digits.
(b) 9549 = 9500 rounded to 2 significant digits.

(a) 3 significant digits: 30.96 —> 31.0
(b) 2 significant digits: 30.96 — 31



Section 1.3

217.

28.

29.

30.

31.

32.

33.

34,

35.

Calculators and Approximate Numbers

(a) 0.9449 = 0.945 (3 significant digits)
(b) 0.9949=0.94 (2 significant digits)

(a) 3 significant digits: 0.9999 —>1.00
(b) 2 significant digits: 0.9999 — 1.0

(a) Estimate: 13+ 1 ~2=12
(b) Calculator: 12.78 + 1.0495 ~1.633 =12.1965
=12.20

(a) Estimate: 4 x 17 =68
(b) Calculator: 3.64 x 17.06 =62.0984 =62.1

(a) Estimate: 0.04~9429§:0.015

(b) Calculator: 0.0350 — 0.0450
1.909

=0.0114

(a) Estimate: 0.3 =0.6
1x0.5

0.3275

(b) Calculator: —— "
1.096 % 0.50085

=0.5966134943
=(.5966

20%0.02
10-8
23.962x0.01537

10.965 - 8.249

(a) Estimate: 0.2

(b) Calculator: =0.1356

0.7+0.05
X
0.69378 + 0.04997
257.4x3.216
= 0.0008984675496

= 0.0008985

(a) Estimate: =(.00083...

(b) Calculator:

4000 2x300
500 400
3872 2.056%309.6
503.1 3952
= 6.085610980

=6.086

(a) Estimate: 6.5

(b) Calculator:

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

(a) Estimate: L+—é—1-:3.6,.‘
06 3

1 N 3.6957
0.5926 2.935-1.054
=3.652231698

=3.6522

(b) Calculator:

0.9788 + 14.9 = 15.8788 since 4 is the number of

decimal places in the least precise number.
17.311-22.98 = -5.669

3.142(65) = 204.2 (The product has the accuracy

of the approximate number).
8.62+1728 = 0.00499

2.745 MHz and 2.755 MHz are the least possible

and greatest possible frequencies respectively.
least: 2350 cm’. greatest: 2450 cm®.

There are too many significant digits; time only
has 2 significant digits.

4.25-2.725 =1.68s

=1.7s to two significant digits
since 4.2s has the least number of significant
digits (= 2).

(a) 22+3.8x4.5=19.3
(b) (22+3.8)x4.5=27

(a) 6.03+225+1.77 =2.68+1.77 = 4.45
(b) 6.03+(225=1.77) = 6.03+4.02 = 1.5



8 BASIC ALGEBRAIC OPERATIONS

1= l-.-' X
47. @) N Eggu?% I0E BY @
b < 2ot
(b) 5
-2
(c) 2
1 5 b 00E] 8. BeE]
+
@ E 1%} SRl |
(e) 2
(e2) EERIDIVIDE EY ©
1:[=
(23 Goto 49. EITIZIIT1+H
61812311
11381216+Y
STTT11zs11E
Ry
SEE3455

48. (a) 2+0.0001 = 20,000

20, error
(b) 0.0001+0.0001=1 50. ?tg+?+5+5+4+3+2+
0+0, error 186

(c) calculator will not divide by zero. -

-8, BEE]

25

ZBEa6




Section 14

51.

52.

53.

54.

Exponents

%% = 3.142857...which differs from 7 starting in

the thousandths place (7 = 3.14159265...).
(a) 3.1416 > 7 (b)~272>7z
8 J—
() 3y =0242424 - =024
(b) 7 =3.141592653589873.--

1
a) —=0333
(a) 3

5
(b) = =0454545...

(©) -?« =0.4000--

0 is the repeating part

24 1250505 =0.125
990

=(.1252525253, calculator last digit
different because of calculator round-off

55. 32.4+26.704+36.23 =953 MJ
56. 1450-938 =512 — 510 km/hr
57. 1K =1024 bytes
256 K =256x1024 = 262,144 bytes
58. V=3.55(152+5.64+101.23) =433 V
100(40.63 +52.96)
59. =59.14%
105.30+52.96
50.45(9.80)
60. ———""Z =92 N
1+ ‘(;%2
1.4 Exponents

10.

11.

12. —

13.

15.

17.

18.

19,

21.

22.

23.

25.

=9-18
=-9
x3 .x4 — x3—;4 — x7 6. y2y7 - y2+7 :y9
2b*h* =2p"? = p°
m5
3%’ (/c) =35> = 3k° 9. —= m? =m?
m
x6
e=2x =250
x
n5 nSw‘) n*‘l 1
7 7 7 I
3s 1-4 53
=38 " =357 =
st s

(P2)4 = p¥ - ps
(27) =2" -7 =87’
(aT2 )30 = 0700 207

(3r) =312 =27/
z)’ 2.8
b) B B

2) e
2 2 16

24. 6v°=6-1=6

26. ~(-2)" =-1
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27.

29.

31.

32.

33.

34.

35 —

36.

37.

38.

39,

40.

41.

42,

6 _—1‘:1 28, ~w ~”__1_ 43.
= 6[ 6 . - w5
44,
753:132 30. t%_,«as
(<) =7 = 45,
(— 3)5-'* 35 _ I8
e 46.
6 ~ N 1
(%) a(zé)(vzé)zm
47.
_(__C4 )‘4 _ _((M])A‘ (64 )74) _C*"("‘)
] *Clm 48.
T
49,
L3 _‘Eh ,
v i 50.
ot 1]
() 228 52.
et 53.
()
) 54.
(n4)2 =~—=|(since 2-4=4.2)
55.
Gy Lo
3 3.9
(ﬂ'oxza l) ! :(1')62 a 1) ! :x42(l) (aq(ﬂ]))
4 56.
T
m 57,

(3e70) =8 g () =S40

BASIC ALGEBRAIC OPERATIONS

B 64s*?2 B 64s°

g

15K%T° B 5p> Y B si

3Tt T T
32
(nRT'Z) WEIRET IR
AT = R2T% = 79
7(~4)—(-5)" = -28-25=-53

6+(-2) -(-2)(8)=-10

—(—26,5)2 ﬂ(—9.85)3 =253 (second term is

precise to ones).
~0.711* —(~0.809)° = —0.786

3.07(-186) 571 =571
(-1.86)' +1.596 11.97+1.596 13.57

=-0.421

15.66” —(-4.017)’

=3.94
1.044(-3.68)

2.38(~60.7)" - 1251‘;?

+0.806° (26.1° -9.88")

= 9990
(all three terms are precise to tens).

0.889°

e == 48,90
1.89-1.097

0.513(-2.778) - (~3.67)’ +

1 .
— = — = peciprocal of x, yes.
X

TN
= ‘ —
N
il
>‘<v
|
|



Section 1.5 Scientific Notation

02-5"Y (0 Y . .
= =(0) #1
58, ( 1072 J (0.01) 0)

since a” =1 requires @ # 0.

59. =5

(a3 )4 =5t
a9 =625
a? =625

60. Ifa” <a™' is true, then

1 1
ot a

2
a

l<—=aqa
a

a>1>0
a >0, therefore
a?’ <a™ is not true for any

negative value of a.

o (") <) (2
= (1)5 , x#0

62. (ya~b e )2 - (y(1—~b+a+b )2 - (yza)2

— y2a-2
- y4a
3 33
63. (ﬁ) (GkThe) e = X1 Grerppee
he h'c
GZkSTS
Tk

64. (GmM)(mryl (r'z) =(GmM)-

66.

7.

68.

11

gM _ gM
2 fC(2n MY 27 fC4n’ 1M
- &
87° fPCM
2500(1+0.042/4)" = $3212.27

x(1000 - 2057 +x* )
1850
6.85(1000-20x6.85” +6.85)
1850

=1.42 cm

1.5

10.
12,

13.

14.

16.

Scientific Notation

8.06x10° = 8060

-1

750,000,000,000"" = (7,50 X 1()”)

=7.50"x10""
=1.33x10""

4.5x10" =45,000 4. 6.8x107 = 68,000,000

2.01x107° =0.00201; move decimal point
3 places to the left by adding 2 zeros.

9.61x10™ =0.0000961
323%x10° =323 8. 8x10°=8x1=8

1.86x10 = 18.6; move decimal point 1 place
to the right.

1x107" =0.1 11. 4000 =4x10°
56,000 = 5.6x10"

0.0087 =8.7x107; move decimal point to
the right 3 places.

0.7=7x10" 15. 6.09 =6.09%10°

100 =1x10°
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17.

18.

19.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

0.063 = 6.3x107*; move decimal point 2
places to the right.

0.0000908 =9.08x107
1=1x10° 20. 10=1x10'

28,000(2,000,000,000) = 2.8x10* (2>< 109)
=5.6x10°

50,000(0.006) =300 = 3x10?

88,000  8.8x10°

= =22x10°
0.0004 4.0x10™

0.00003

= 5x107"
6,000,000

2x107 #3107 =02x107 +3x107
=32x107%

5.3%10"% -3.7x10" =530x10"° -3.7x10"
=526.3x10"
=523%10"

(12x107)" =12° x10™0)

=1.728x10"
(2x107) " =27 %107

=0.03125%x10%
=3.125%107

1280(865,000)(43.8) = 4.85x10'°
0.0000569(3,190,000) = 1.8210°

0.0732(6710) ~ 7.32x107 x6.71x10’
0.00134(0.0231)  1.34x107 x2.31x107

=1.59x107

0.00452

= 1.92x107"
2430(97,100)

(3.642x10*)(2.736x10°) =9.965x10”

BASIC ALGEBRAIC OPERATIONS

~1 2
(7.309x10 ) el

' 5.9843(2.5036x 107

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

(3.69x107)(4.61x10")
0.0504

=3.40x10"

(9.907x107)(1.08x10" )’

=1.56x10"
(3.603x107)(2054)

6,500,000 kW = 6.5x10° kW
85,000,000, 000 bytes = 8.5x 10" bytes
0.000003 W =3x10"° W

0.0075 mm = 7.5x107 mm
2,000,000,000 Hz =2x10° Hz
3.086x10" =30,860,000,000,000,000 m
1.6x107" W = 0.0000000000016 W

2.4x10% =0.000---00024(42 zeros)

(a) 2300 =2.3x10"
(b) 0.23=230x10"
(¢) 23=23x10°

(a) 8,090,000 =8.09x10°
(b) 809,000 =809x10°
(c) 0.0809 =80.9x10°

(a) google =1x10" =10'"
(b) googleplex =108 = 10"

google = N-10”
10[00 — N .1079

A google is 10*' times greater than the number

of electrons in the universe.



Section 1.6 Roots and Radicals
-15
49. T2X107S 5 6 10° additions = 4.2 %10° s
addition
50. 0.085(0.00000000039) =33x107" mg

4.57%10*

51, —=246x10" s
1.86x10
52. 1day=1 day 24 h (60 mlnj(Gq SJ
day h min
=8.64%x10" s
53. mass
=27
~ 125,000,000 atoms(m amu )(1,66x 10
atom amu
=3.32x10" kg
54, kT* =0.000000057-303" =4.8x10* W
55, R=k/d*;
R = 0.00000002196 + 0.00007998*
2
=2196x10" +(7.998x10")
=3.4330Q
56. spood = dls‘tance _ 149,600,000 km
time 499.0 s
=2.998%10° km/s
1.6 Roots and Radicals
1. /64 =4 since (—4)’ = 64
2. Changing \/(25)(3) to \/(15)(5) in /75
=J(25)(3) is not better since neither 15 nor
5 is a perfect square.
3. J16x9 =16 x4/9 =4x3=12
4. —/—-064 is imaginary, because the index is even.

No change required.

5. J81=9 6. 225 =15
7. 121 = 112 =-11
8. —f36=-6 9. —J49 =7
10. «/0,25:\/1:1:0,5

4 2

9 3
11. /0.09 = /-_:M:o.z

100 10
12. —/900 =30 13. Y125 =5
14. 16 =2 15. ¥-126 =6
16. Y32 =-2 1. (ﬁ)zzs
18. (i/ﬁ)szi/ﬁi/ﬁi/ﬁzﬂ
19. (-3~47) :(~1)3(2/—47)3 = —1(~47) =47
20. (2/~23)5=~23 21. (~“53)4=53
22. P32 =-162 =-42
23. 1200 = ,/400(3) = 203
24. J50 =252 =52
25. 2484 = 2421 =2.221 = 421
2. [108_ [63_63 .5

2 2 2

27. /;%=\/i\—9=\/%=4/(4)(5):2\/§
28. V/81x10” = /81V10* =9(10) =90
29. 387 = Y64 =4

13
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30.
31.
32.
33.

34.
35.

36.
37.
39.

41.

42.

43.

44,

45.

46.
47.

48.

49,

Yor =481 =43 =3
TVBL_7x9

32\ﬁ4—9:32><7 B
2’3243 323 8
3144 3.12 3

V36 +64 =100 =10

V25+144 =169 =13

V3 497 = 0181 =90 = /9x10 = 310

V8 — 4 = /6416 = /48 = 163 = 43
Y854 =924 38. /3762 =61.34
J0.4729 = 0.6877 40. /0.0627 =0.250

() /1296 + 2304 = /3600 = 60.00
() 1296 =+/2304 =36.00 + 48.00 = 84.00

(@) ~/10.6276+2.1609 =+/12.7885 =3.57610
(b) V10.6276 +~/2.1609 =3.26+1.47 = 4.7300

(a) v0.0429* ~0.183% =.,/0.01 505 52

=0.0388

(b) v0.04297 —/0.0183% = 0.0429 - 0.0183
=0.0246

(a) V3.625% +0.614> =3.677
(b) +/3.625” +/0.614> = 4.239

V245 = J(24)(150) = /3600 = 60 mi/h

V77— x? = 53627 ~2.875 = 4.526Q

JBTd =+2.18x10°/1.03x10° =1450 m/s

V40 m = \[(40)(75) = /3000 ~ 55 m/s

d=~\w +h =3.6+20.5=42.0 in.

Chapter 1

50, ARD = 1000(1~g]= 100(1~

BASIC ALGEBRAIC OPERATIONS

15,000 —17%
22,000

51. No,itisnottrue ifa <0. It is always true

that‘\/;z. = ]a].

52. (a) Jx requires x = 0

x>JYx20=x* >x=>x(x-1)>0=> x>1

x>\/;f0rx>1

(b) x=J;:>x2=x:>x(x—1)z0:>x=0,x:1

x:x/;cforx:O,le

@)O£x<v§:3x2<x:»qx~0<0:>x<l

x<\/)_cf0r0<x<l

Un
W
W

o
e B
[
[ T
gl

54, [f HH.3

Gl = e

o
« 87 13549346
~2. 338116738

55. (a) imaginary (b) real

o -540 )
3 2i
ER T
-4
56. (a)real (b)imaginary
SR -32
-2
4 %[ -54 .
242




Section 1.7 Addition and Subtraction of Algebraic Expressions

1.7

10.

11.

12.

13.

14.

15.

16.

Addition and Subtraction of
Algebraic Expressions

< Bx4+2y-5y=3x-3y

. 3c¢—(2b—c)=3c-2b+c=-2b+4c

3ax —]:(ax ~55) - Zax] =3ax~[ax—5s - 2ax]
=3ax —[—ax - 5s]
=3ax +ax+5s
=4ax+5s

. 3a’b~{a-[2a’%~(a+2b) |}

= 3a2b~{a—[2a2b—a—2b]}
=3a’b—{a~2a"b+a+2b)
=3a’b—{2a-2a’b+2b}
=3a’b-2a+2a*b~2b
=5a*b—2a-2b

Sx+Tx—4x=12x~4x =8x

61 —3t—4f =~
2y—y+dx=y(2-1)+4x=y+4x
4C+L-6C=-2C+1L
2F~2T—2+3F——T=5F—3T~2
X=2y4+3x—y+z=4x-3y+z

a’b—a’t’ -2a’b = a’b-2a’b— a’b* = —a’b - a*b’
xyt ~3x"y" + 2xy" = 3xy7 —3x%)?
s+3u—-4-2=5+(2a-4)=3s-4
5+(3-4n+p)=5+3-dn+p=—4n+p+8

v—(4-5x+2v)=v-4+5x-2v=5x-v-4

2a—-(b—a)=2a-b+a=3a-b

17.
18.
19.
20.
21.
22.
23.

24.

25.

26.

27.

28.

29.
30.

31.

32.

15

2-3-(4~5a)=-1-4+5a=-5+5a=5a-5

«/—/f+(hf2ﬂ)—3ﬁ=ﬂ+h~2ﬁ—3ﬂ
= h-4J4

’(a—3)}(5~6a)rza‘3k+‘5—’—’6‘a:~5a¥2”

(4x-y)—(-2x-4y)=4x—y+2x+4y=6x+3y
~(t=2u)+(Bu~1)=—t+2u+3u—1=5u-21
2(x=2p)+(Sx~y)=2x-dy+5x—y="Tx—5y
3(2r+s)—(~5s—r)=6r+3s+5s+r="Tr+8s
3(a-b)-2(a—2b)=3a—3b-2a+4b=a+b

~7(6-3/)-2(j+4)=-42+21j-2;~8
=19,/-50

—(Sz‘+az)—2(3a2 —25[) =—5t—a* —6a* +4st

=-T7g% +4st-5¢

~[(6~n)—(2n=3)]=~[6~n~2n+3]
=—6+n+2n-73
=-0+3n

~[(A=B)~(B-4)]|=-[4-B~B+4]
=~[24-2B]
=—24+28

2[4—(t2 ~5)}=2[4~12 +5]=2[9-1]=18-2s
3[-3-(a-4)]=3[-3~a+4]=3[-a+1]=-3a+3

—2[—x—2a——(a—-x)] =—2[-x~2a—a+x]
=2x+4a+2a-2x
=06a

2| -3(x~2y)+4y]=-2[-3x+6y+4y]
= -2[—3x+10y]
=6x-20y
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33. az-[3-(az+4)]|=az~[3-azZ -4] a1, 512 -(6-(207 +3)) =51 - (6-21" -3)
aZ —[-1-aZ]=aZ+1+aZ :5,/2_(3_2;/2)
=2az +1 =5y 34207
34. v-[6-(v-4)+dv]=0v—[6-vidtdv] - =
=9v=[3v+10]=9v~3v-10 42. -2F +2((2F ~1)-5) = 2F +2(2F ~1-5)
=6v=10 =-2F +2(2F -6)

35. 8c—{5-[2-(3+4c)]} =8c—{5-[2-3~4c]) =2FHak-12
=8c—{5-2+3+4c} S
=8c~5+2-3-4dc=4c-6 43. —(3t—(7+2~(51=6))) = ~(3t~7-2+5~6)

36. 7y—{y—[2y—(x~y)]}:7y~{y—[2y—x+y]} i:ZiZ3+2t_5t+6
=Ty—{y-2y+x-y}

=Ty+2y—x 44. @ =2(x-5-(7-2(a" ~2x) - 3x))
oy =a* =2(x-5~(7-24" +4x-3x))

37. 5p—(q¢-2p)-[3¢-(p-9)] =a ~2(x=5-(7-24" +x))
=5p-q+2p=[3q-p+4] =a*~2(x~5-7+2d* ~x)
=7p~q—~[4q~p] :a2—2(2a7‘~12)

“Ipmamiay = a® —4a* +24
=8p-5q
=-3a’ +24

38. —(4-LC)-[(5LC-T7)-(6LC+2)]
=—4+LC-[SLC~T7-6LC~2]
=4+ LC~[-LC-9]

45. -4[4R-2.5(Z~2R)-1.5(2R-Z)]
=—4[4R-2.5Z+5R-3R+1.5Z]

=4+ LC+LC+9 =-4[6R~Z]
=2LC+5 =-24R+4Z
=47 -24R

39. m2{—(4—x2)—[3+(4—x2)}}
=-2{-~4+x"-3-4+x"}
=8-2x" +6+8~2x"

46. 3{2.1e-13[ £ -2(e-5/)]}
:3{2‘le~1.3[f"23+]0f]}
=3{2.1e-1.3[11/ - 2]}

= —4x* +22
=3{2.1e~14.3/ +2.6¢}
40. ~{—[~—(x~2a)~—b:|—(a—x)} =3{4.7e-143/}
=14.1e-42.9f
=~{~[-x+2a-b]-a+x} :
=—{x—2a+b-a+x| 47. 3D—(D-d)=3D-D+d=2D+d
=—{2x~3a+b}

= 2x+3a+b 48. i —(2-30)+i, =i, = 2430, +i, =i, +4i, -2



Section 1.8

50.

51.

52.

53.

54.

SsS.

56.

Multiplication of Algebraic Expressions

:[B+£a+23v—fl—a]{Bntia»BJrzaJ
: 3 23 3 3
=[3B]~_Ea}:33_za

distance = 30(¢ —1)+40(r +2)
=30t -30+40s + 80
= T70f +50

15x+25(x+10) =15x+25x+250
=40x + 250

2(2n+1)(3)—2(n-2)(2)= 6(2n+1)—4(n—-2)
=12n+6—-4n+8
= 8n+14 dollars

(@ 2x* —y+2a+3y—x>—b=x"+2y+2a-b
b) 2x” ~y+2a~(3y—x2 —b)
=2x"~y+2a-3y+x* +b
=3x" ~4y+2a+b

3a* +b—c* +20¢ ~2b—d’ ~(4c3 ~4b+3)
=20" —=b—-c*+20 ~4¢° +4b-3
=2a* +3b~-c*-2° -3

o H=l-(cas ) =50}
:K—l)(b~a)] and since|ab| =|a|-|b|
=|-1|-]p-a|=1-]p 4]

:[b—al
Yes, it is true that |a—b|=|b—a].

Subtraction is not associative as shown by the
(5—4)—3 # 5—(4~3)
1-3#5-1
~2#4

counterexample

17

1.8 Multiplication of Algebraic
Expressions

1. 2s° (—st4 )3 (4szt) =25 (—3)3 (14 )3 (4821)
XAk (‘4szt) ‘

— —«888113

2. ~-2ax(3ax2 - 4yz) = (—Zax)(BvaocZ ) - (~2ax)(4yz)

=—6a"x" +8axyz

3. (x=2)(x=3)=x*-3x-2x+6

=x'-5x+6

4. (2a-b) =(2a-b)(2a-b)
=4a* ~2ab-2ab+ b
=4a* —4ab+ b*

5 () )=
6. (2xy)(x2y3) =2x°y
o))

=(-1)a’c’x’

=-a’c'x’
8. 25’ (~des)’ =205’ (16¢°57 ) = 325"’
9. (2ax*)’ (-2ax) = 4a’x* (~2ax) = -8a’x’
10. 6p4’ (3p4°) =6pq’ (90°q" ) =54p'q"
11 2 (R+2r)=PR+2ir
12. 2x(p-gq)=2px—2gx
13. =3s(s” —5¢)=-3s(s")+3s(5) = ~3s> +15st

14. =3b(26> ~b) = 6" +3b’

15. Sm(mzn + 3mn) =S5m’n+15mn
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16.

17.

18.

19.

20.

21.

22.

23.

24.

285.

26.

27.

28.

29.

30.

31.

azbc(2ac - 3bzc) =2a°bct = 3a%b° ¢

3M (-M N +2)=3M (M )+3M (-N)+3M (2)
=-3M? ~3MN +6M

-4c* (—9gc~—2c+ gz) =36gc’ +8¢ —4g°c”
ax(cxz)(x+y3) = arx(cx2 (x)+ex ()’ ))

= ax(cx3)+ ax(cx2y3)

= acx* +acx’y’
~2(=3s*) (35 ~41) = 65" (35— 4) = 1857 ~24st"
(x=3)(x+5)=x* +5x—3x 15 = x> +2x ~15
(a+7)(a+D)=a* +8a+7

(x+5)(2x-1) = x(2x)+x(~~l)+5(2x)+5(*l)
=2x" —x+10x -5

=2x"+9x-5
(44, +1,) (24, =38, ) = 817 ~ 1041, +3¢

(2a~b)(3a~2b) =64" —4dab-3ab+2b*
=6a" —Tab+2b*

(4w2 —-3)(3w2 - I) =12w' —13w* +3

(25 +71)(3s -51)
=25(3s)+2s(=51)+ 71 (3s) + 71 (=5¢)
=6s" —~10st +21s1 - 3507
=65’ +11st -35¢

(5p-29)(p+89)=5p> +38pg ~164°
(x2 —~1)(2x+5)=2x3 +5x% ~2x-5
(3y2 +2)(2y~9):6y3 ~27y* +4y-18

(x=2y-4)(x-2y+4)
=x' ~2xy+4x-2xy+4y" -8y —4x+8y—16
=x*+4y" —4xy-16

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.

42.
43,

44,

45,

Chapter 1 BASIC ALGEBRAIC OPERATIONS

(2a+3b+l)(2a+3b~—l)
=4a* +6ab-2a-+6ab+9b* ~3b+2a+3b—1
=4a* +9b* +12ab -1

2(a+1)(a=9)=2(a" -8a-9)=24" ~16a~18

=5(y=3)(y+6)=-5(y" +3y-18)
=5y ~15y+90

-3(3-2T)(3T +2) = (-9 +6T)(37 +2)
=277 —18+187% +127T
=187*-15T-18

2n(5—n)(6n+5)=(10n-2n")(6n+5)
=60n* +50n-12n" —10#*
=121 +50n° +50n

2L(L+1)(4~L1)=2L(4L-1" +4-1L)
=2L(-I? +3L+4)
=20 +6L" +8L

ax(x+4)(7—x2) = ax(’bc»—x3 +28—4x2)

=Tax* —ax* +28ax ~4ax’
(2x-5)" = 4x* —20x+25
(x—3y)2 =x" —6xy+9y’

(x, +3x, )2 =(x, +3x,)(x, +3x,)
=7 +3x,x, +3x,%x, +9x7

= x] +6x,x, +9x]
(Tm+1)" = 49m* +14m +1
(xyz~2)2 =x"y*2" ~dxyz + 4

(b-6x*) =b* ~2(b)(6x7) +(6x*)°
= b” ~12bx” +36x°

2(x+8)" =2(x* +16x+64) = 2x" +32x+128



Section 1.8 Multiplication of Algebraic Expressions

46.

47.

48.

49,

50.

51.

52.

53.

3(3R+4)" =3(9R +24R+16) = 27R" +T2R+48

(2+x)(3—x)(x~1)=(6+x—x2)(x~l)
=6x—6+x"~x—x +x*
=y 2% 4556
(3x—62)3 =(9x2 —6xc’ +c4)-(3x—cz)
=27x —=9x%c? —18x%¢* +6xc" +3xc" ~ °

=27x ~27x** +9xc —¢°

37(7+2) (27 -1) = (377 +6T) (27 - 1)
=67° ~37% +127* 6T
= 67" +97* 6T

[(x-2)2(x+2)}2 =[(x —ax+4)(x+2)]
=[x +207 ~dx® ~8x +dx+8]
:(x3 ~2x7 —4x+8)(x3 ~2x" —4x+8)
=20 =2x" —4x" +8x’ —2x° +4x" +8x° ~16
—4x" +8x" +16x" ~32x+8x* —16x* -32x + 64
=x° ~4x" —4x* +32x° ~16x" —64x +64

(a) Forx=3, y=4,
(x+y) =(3+4)’ =7 =49
¥4y =3 +4*=94+16=25
which shows (x+y)2 #x"+y.
(b) Forx=3, y=4,
(+-9) = (3-4) =(-1) =1
=yt =34 =9-16=-7
which shows (x—y)2 #x—y’
(98)(102) = (100 -2)(100 +2) = 100* ~2°
=10,000-4 =9996

Let1<n<9, n* —1=(n-1)(n+1) which shows
the square of the integer minus 1 = product of
the integer before » and the integer after n.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

(x=2)(x+3)(x+2)(x-3)
= (x~2)(x+2)(x +3)(x—3)
(' 4)(x"-9)
=x' —0x* —4x* +36

=x'-13x* +36

(x+¥) =(x+p)(x+y)(x+)
=(x2 +2xy+y2)(x+y)
=x +x7y+2x7y+2x° +xy7 + )
=x +3x7y 4307+ X0 + )

(x+y)(x2 ~xy+y2)
=x'-Xy+xpt + Xy -’ +y

:x3+y3

P(1+0.01r)" = P(1+0.02r+0.0001+*)
= P +0.02Pr+0.0001Pr*

w(l—x)(4~xz)=w(4—x2 »—4x+x3)

=dw—wx* —4dwx + wx’

(2R-X) -(R* +X?)
=4R’ —4RX + X’ - R’ - X*
=3R* ~4RX

(277 +3)(7? ~7-3)
=27° = 27* —6T° +37% ~37 -9

(n+100)" = 1* +200n+100*
=1’ +200n+10,000

(77 =100)(7'-10)(7 +10)
= (77 -100)(77 -100)
=T*~1007" 1007 +100
=T*~20077 +10,000

2
(Rl +R2) ~2R2(R] +R2)
=R12 +2R,R2+R22 -2R R, ~2R22
:Rlz ”Rzz

19
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64. 27%% =24(x-6) —(x—~12) e Al
. 5. 553 T g
=27x* - 24(x? ~12x +36) Aty ’
—(x3—36x2+432x~1728) g Stmn® 30’
=27x% —24x% +288x ~ 864 — x* +36x° m*n®  m
—432x +1728 “rg
= —x* +39x% — 144x + 864 0. w:4xz

1.9 Division of Algebraic Expressions 1
1 —6a’xy =3y"5 =3y :i
2d*xy’ y’ 11.
) 4x’y -8x*y* +2x7y B 4x’y 3 8x’y? N 2xy
' 2xy’ 2% 20 2x)° 12.
2
= ‘2_.)5—‘_ 4x2 +£
y ¥
13.
3x-2
3. 2x-1 iﬁxz —7x+2
6x’ —3x 14.
~4x+2
—4x +2
0 15.
2x -1
4. 4x° —1>8x3 ~4x> +0x+3 16.
8x’ ~2x
—4x* +2x 43 17.
—4x* +1
2x+2
8x’ —4x” +3 x4 2x+2
4x" —1 4x* ~1 18.
3.2
5. SV 40,
—2xy 19.
~1857¢’
6 R ~18b°¢ 20

30bxy

(53T)(8s27‘3) B 405°T* 4T

105°72 10877

6 2 2,2
(axz) _ 6a \72 -6 = —6a

124’ _12a°h _ 4
(3ab2) 94°p"  3p°

3a’x+6xy 3a’x S 12y

3rst—6rist”  3rst  6rist’

3x 3x 3x

2m*n—~6mn B 2mn  6mn
2m

=mn-3n
2m 2m

2

=f—-2rt"

3rs - 3rs 3rs

—35a*n~10an*

San

—5a*n  10an”
= - =—q—-2n
Sab San

4pq’ +8p°q’ ~16pg° _4pq’  8p’q’ 16pg’

2

4pq’ 4pq’  4pg  4pq
:q+2p—4q3
a’xx; +ax, —ax,  d’xx, . ax] ax,
ax, ax,  ax, ax,
=ax; +x7 -1
22 fl-nfR* 2nfl mfR’ _2L
7 JR 7fR  7fR R
9(aB)' -6aB' 94'B"* ¢
(aB) —6aB' 94'B' 6aB' _, ., .,

3aB® T 3aB 3aB’
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21.

22.

23.

24.

25.

217.

29.

3ab’ —6ab’ +9a’b*  3ab’  Gab'  9a’b’

= - +
9a’h* 9a’h> 9a’h*  94°b’
S 2,
3a 3a
2x" 44ax” 2xX"xF dax”
= + =X -+ 261
. 2)6'” = 2xn 2~xn
2n n+l 2 n+l
6y 4ay — 6y 4ay — 3y2n—»n _2ayn+l—n
2y" 2y” 2)/”
=3y" - 2ay

3a(FAT)b" ~(F+T) 3a(F+T)b" (F+7)

a(F+T) a(F+T)  a(F+T)
_3pro L
a
2x+1 3t-4
x+352x2+7x+3 26. l«l)3t2—7t+4
2x” +6x 37 -3t
x+3 —4r+4
x+3 -4t +4
0 0
x—1 2x—17
x'2ix2~3x+2 28. x+1i2x2—5xw7
¥~ 2x 20 +2x
- x+2 ~ Tx-7
- x+2 - Tx-=17
0 0
4x" ~x~1
25-3)8x’ ~ 1437 + x+0
8x’ —12x
-2x*+ x
~2x +3x
-2x+0
~2x+3

-3

3y+2

30. 2y+li6y2+7y+6
6y" +3y

4y +6

4y+2

4-

(6+7y+6y2)+(2y+1):3y+2+2)}+1

Z-2

31. 4Z+3$4Z2—SZ—7

47° +37
-8Z -7
—8Z-6
-1

(427 —52-7)+(42+3)=Z -2+ =

47 +3
2x+1
32. 3x»4j6x2—5x—9
6x* —8x

3x-9

3x—4

-5

(63" =5x—9)+(3x—4) =2+ 1+—
3x -4
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' +x-6
33..x+2>x3+3x2—4x*42
X +2x7
x? —4x
X’ +2x
~6x-12
—6x-12
0
X +7x+9
34. 3x—2>3x3+19x2+13x—20
3% - 2x%
21x% +13x
21x% —14x
27x-20
27x—~18
-2
3£-4iij;3x_20:x2+7x+9_3xwz
24 +8
3scﬂ—@2M+of+4f+na-m
24" —44°
+8a°  —16
84* -16
0
27 +1
36.3T2—T+2yﬂ“+ T2 + 0T +2
6T° — 2T + 4T
372 4T +2
37— T+2
~37
T°+7T% +2 —
zTZ—T+2 :2T+]+3TZE;+2

Chapter 1 BASIC ALGEBRAIC OPERATIONS

¥ —2x+4
37. x+2$7:5§iiﬁig
X+ 2%
—-2x% +0x
-2x* - 4x
hx 8
4x+8
0
D*+D+1
38. D—QLP+0D2+OD~1
D~ D’
D*+0D
D~ D
D-1
l_)—_l
0
X'“y
39. x—yix2 -2xy+y’
~xy+y’
—xy +’
0
: 3r+4R
<m.r~ygwﬂ—yﬂ+2R2
37 —9rR
4rR+ 2R’
4rR~12R’
14R>

X—-y+z
41. x+y—z>)c2 +0xy +0xz — y* +2yz —2°

x* +xy—xz

—xy+xz-y* +2yz 2"

-Xy -y + yz
+xz + yz—-z°
+xz +yz ~2°

0



Section 1.9

Division of Algebraic Expressions

x' =y 4 2yz -2

=X—y+z+
X+y-—z Xt+ty-—z
a’ +2ab+2b°
42. a® ~2ab+25")d' +b*
+2a’°b—2a’h’
+2a°b—4ab* +4ab’
+2a°b* —4ab’
+2a°b* —4ab’ +4b*
-3b*
—;*iltéi—g-:(az+2ab+2b2)+—3~¥i¥i~—~;
a —2ab+2b a* —2ab+2b
2x +(=9-2c)
43. x+c>2x2 -9x-5
2x" +2¢x
(-9-2¢)x-5
(-9-2¢)x+c(-9~2¢)
-5 ~c(—9—2c)

44,

The required value of ¢ must make (*9 —2c) ==
¢ =—5 and must make —5—c(-9-2¢)=0.
——5—-0(—9—26):()::>2c2 +9¢-5=0
(2c-1)(c+5)=0
2c-1=0 c+5=0

c= c=-5

!
2 >
¢ = -5 is the required value.

2x-3
3x—l~4j6xZ - Xx+k
6x” +18x
-Ox+k
=-9x—12
k+12
k+12=0

=-12

47.

48.

23

3 3
X'+

J =x'—xy+y’ #x0+y’
x+y

8A + 44 )P EF — Au' E*

84"
84" AL W E' Au'E?
YTy e
84 84 84
B +ﬂ2E2 _/l4E4
24 8A’

6R +6R,+RR, G6R  6R, RR,

= + +

6RR, 6RR, 6RR, G6RR,
T 1 1
=
R, R 6

49, GMm[(R+7)=(R-r)] _GMm[R+r-R+r]

2rR 2rR
N GMm [2r] _ GMm
%R R
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37227 —4
50. T-2)37° ~87” +0T+38 1.10  Solving Equations
37 677
- 2T 1. (a) x-3=-12 (b) X+3=~12
2T 44T x—3+3=-12+3 x+3-3=-12-3
—4T +8 Xx=-9  x=-15
~4T +8 .
0 © =1 (d) 3x=-12
. -1
- 3| = |=3(-12 3 3
s -25-2) 44 (3) (-12)
51. y =— =4
s +4 §°—25~2 - x=-36
s*+25+6
s2—2s~2>s4+0s3+032+0s+4 2. 7—3_9 , Check:
—2 =9~ 7
5! —2s" ~ 2 7-(2)(~1)=9
o2 s B )
25 +25 +0s L . 7“(~2)%9
25 —4s —4s ’
65+ ds+ 4 T+2=9
2 9=9
6s” ~12s—-12
165+16 3. x-7=3x~(8-6x)
2 x~—T7=3x-8+6x
t°=3t+5 o8
52, 2t+100>2t3+ 9447 —290¢ + 500 x=7=9x—
2 #1004 ~8x = ;1
~ 61> ~290¢ x=g
—61> —300¢
1044500 . 152 1
107 +500 ' 60.0  48.0
0 48.0 LS—Z—)=48 J—J
60.0 48.0
1224=1
1=1224
5 x-2=7 6. x—4=-1]
x=T7+2 x=3
x=9
7. x+5=4 8. s+6=-3
x=4-5 s=-9
x=-1
9. Los 10 2 =2
2 ~4
=2(5) v=(-4)(2)
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11,

13.

15.

17.

19.

21.

23.

25.

6a(r~a4)=2r
6—r+4=2r
-3r =~10

10
F=—

3x=6
x=2

O.lx—O.S(x—2):
x~5(x—2)=

x=5x+10=

Solving Equations

12.

14.

16.

18.

20.

22.

24,

2
20
20

-4x =10
x==2.5

2x =12
x=6

5D-2=13
5D =15
D=3

6+4L=5-3L
7L =-1

=2
7

3(4-n)=-n
12-3n=-n
-2n=-12
n==6

5——(x+2):5x
S5—-x-2=>5x
—6x =3

26.

27.

28.

29.

30.

31.

33.

1.5x~0.3(x—4):6
15x~3(x~4) =60
15x-3x+12 =60
12x =48

x=4

7«3(1—2p):4+2p
T7-3+6p=4+2p
6p—-2p=4-T7+3

3—6(2—3t):t—5

3-12+18t=t-5
17t=4

Tl

4x—2(x~4)

3

4x-2(x-4)=24

4x-2x+8=24

2x =16

x=8

=8

3—5(7~3x)
4
8x=3—5(7—3x)
8x=3-35+15x
~Tx=-32
32
X =
7

2x =

]x[~1:8
lxl=9

x=-9 or x=9

32. 2-|x|=4
~]x]=2

|x| = -2, no solution

58-0.3(x-6.0)=0.5x
58-03x+1.8=0.5x
7.6=0.8x

x=95

25
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34,

35.

36.

37.

39.

40.

41.

1.9/ =0.5(4.0~1)~0.8
1.9/ =2.0-0.5t-0.8
241=12

t=05

~0.24(C ~0.50) = 0.63
~0.24C +0.12 = 0.63

~0.24C =0.63-0.12

-0.24C =0.51
C=-21

27.5(5.17~1.44x) = 73 4
142.2-39.6x="73.4

—39.6x =—-68.8

x=1.74

165 13V
23 15
165 15(13F
13(223} 13(15 j
2475

V = =0.85
2899

276x 1360
17.0  46.4

1360 17.0

" 464 276
x=1.81

(a) 2x+3=3+2x

2x+3 =2x+3, identity

by 2x-3=3-2x
2x-3+3=34+3-2x
2x=06-2x
4x =6

38.
7.0 42

126 _
7.0
x=18

x= %, conditional

30 _x

Chapter 1 BASIC ALGEBRAIC OPERATIONS

42. Fora=0, 2x+a=2x because 2x+0 =2x
2x =2x
an identity. Fora=0, 2x+a=2x
a=2x-2x
a=0buta=0
= 2x+a = 2x is a contradiction for a # 0.

Thus, for all values of a(a =0 ora+0) 2x+a=2x
is either an identity or a contradiction. So there are
no values for a for which 2x + a = 2x is a conditional

equation.

43. EQUARTION
s B=5-7

-?—-_ﬁ’g Cex-81=0

bound={-1g99: 1.

. ratFrac
154

44,

Y= BO336 36 26560
bournd={-1e99;1..
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45.

46.

47,

48.

49.

50.

51.

52.

Formulas and Literal Equations

2.0v+40 =2.5(v+5.0)

2.0v+40=2.5v+12.5

0.5y = -27.5
y =55 mi‘h

15(5.5 ~l¥v) = 24(5.5-—\))
82.5+15v=132-24v
39y =495

v=1.3 km/h
T-76

1.1= e
40

44=T-76
T=120C

112V ~0.67V (10.5-¥) =0
112V ~7.035+0.67V =0
1.79% =7.035
V=39V

0.147+0.06(2000 - ) = 0.09(2000)
0.145+120-0.061 = 180
0.087 =180 120
=750 gal

210(3x) = 55.3x +38.5(8.25—3x)
630x = 55.3x+317.625—115.5x
690.2x =317.625
x=0.46m

x 1250
55 15

1250(5.5)

g 2)

27

1.11  Formulas and Literal Equations

1. v=v +at
Vv, =qf

S
Y,

L(wL+2P)
8
8W = L(wL+2P)
8W = ’w+2LP
w=8W -2LP
e /4 zz2LP

2. W=

3. v=r[1+p(r-1)]
V=V [1+bT-bT]
V=V +bVT-bVT

VT =V. +bV.T -V

V. 4bV.T -V

by,

RaT =R-R
R—R
o =
RT
5. E=IR 6. PV =nRT
E_m s
I 1 nR
rR=£
1
7. rL=g,—-g 8 W=S8T-0
g=g-rL Q=5T-w
9. O=SLd* 10, P=2xTf
_2 7=t
Sd* 2 f
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11. p=p,+dgh

12. 20=21+A+S
20-A-S
2

1

13, 4=2 14, u=-SL
PV 2u

Rt = APV _ 2um
APV e

R

t

15. c* =031-ac
ac =03t —ct*
0.3t —cf?
=
¢

16. 2p+dv* =2d(C-W)
2+ dv? =2dC —2dW
2dC =2p +dv* +2dW
2padv+2dW
2d

C

17. T=

K, _mytm,
KZ ml
Km = K,m, + K,m,

19.

K,m, = K\m, — K,m,
_ Kim —K,m,
K

m,
2

20.

22.

24.

26.

28.

29,

30.

BASIC ALGEBRAIC OPERATIONS

- g=_2mg
d-F M+2m
fd—-fF=F aM +2ma = 2mg
fd=F+ fF aM =2mg —2ma
d:F+fF M:%M—Zma
/ @
Vim+M
yo e M) 23. 2= (1+20)
m
mv=Vm+VM C32C12+2C|2V
VM =mv—-mV V:COZ—C,Z
my—-mV 2C12
M=—
v
4 = A(M+1) 25. N=r(d-s)
A =AM+ 4 N =rA~rs
M:AI—A rs=r4A—-N
A rA-N
s =
F
T=3(5,-T) 2. T=T-
100
T =3T, =37, h
-1 0=
=2 100
; h=100(7,-1,)

p=p+p(1-p)
p=p=rp,(1-p)
L Ph
pl(l'pl)

Q] :P(Qz_Q1)
Q] :PQ2-PQ1
Ql(l-i-P):PQZ

_Q1+PQI
Q=="

P=r,=dg(»-n)

_ PP,
Y2 dg
P Pa
yZ :w+yl
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31.

32.

33.

34.

35.

36.

37.

N=NT-N,(1-T)
N+N,(1-T)=NT

N :N+N2—N2T
T
tl'l :Z() +(1—h)tm
L ~t
a C :l_h
tlll
£ —t
h=1-=—¢

L=m(r+r,)+2x +x,

L=nn+7mr +2x +x,
7 = L-7mr, ~2x —x,
L-mr-2x -x,

i
VA

I VR, + VR, (1+ 1)

RR,
IRR,-VR,
VR,
. IRR,~VR,
VR

T+ pu

1

1

Vl(Vz"Vl)
gJ
8P =W,V

gIP+ 1} =WV,

_ gJP+V]2

P:

W+Q:SI_S2
T
5, =5, -2
T
2edk k,
d(k +k,)
Cd(k +k,) = 2edkk,
B Cd(k, +k2)

2 Akk,

38.

39.

40.

41.

42,

3LPx* - Px’
GEI
GEld =3LPx* - Px’ .
3LPx* = GEId + Px’

] _qCu?EI'aV—HDx3
3Pyt

{3

V=C~£-n
N

d=

E-n=C~V
N

. 4
C C

p Al
P B+dl
p(B+AI)=PAI
pB+ pAl = PAI
pB = PAI — pAl
_ PAl - pAl
4

B

3

T +7, =

-7, = @4;50
0.45

40 K

[M"i S }N’*] 3

N
1l

o Q

7 =1

P, =P, (1+0.500m" )
P 685

P = y 7 2
1+0.500m 1+0.500(0.925)
P =480 W

29
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43. F=2C+32
5
9

90,2:—5—C+32

3(90.24«32) =C
C=2x582
9
C=323C
)

2w, 2(386)

b= —2.63
L 16.1
b=2.17 ft*
45, V, = VR
R +R,
R +R, =E’~
4
R 12.0(3.56
2 6.30
R, =3.22Q
46. E:---1————
g+p(l-q)

gE+Ep(1-g)=1
Ep(l—q) =]-qgF
1-gE  1-0.83(0.66)

BASIC ALGEBRAIC OPERATIONS

E(l-g)  0.66(1-0.83)
p=4

47, d=v,-4+v, (l‘+2)
d=4v, +vt+2v
vt =d—4v, -2y,

/= d—4v, -2y, b

Y

48. x+15y=C
15y=C~x
C-x
I

y:

1.12 Applied Word Problems

x = number of 1.5Q) resistors
34 — x = number of 2.5C resistors
15x+25(34-x)=56
[.5x+85-2.5x =56
~1.0x=-29
x=29
34-x=5
29 1.5CQ resistors 5 2.5Q) resistors

x = number of slides with 5 mg
x —3 = number of slides with 6 mg
5x=6(x-3)
Sx=6x-18
-x=-18
x=18
18 slides with 5 mg

. 29,5007 = 6000 + 27,5001

2000z = 6000
£=3.000 h

. 0.0500(7600) +0.500x = 0.100( 7600+ x)

380 +0.500x =760+0.100x
0.400x =380
x=950L

X = cost 6 years ago
x + 5000 = cost today
x+(x+5000) = 49,000
2x + 5000 = 49,000
2x = 44,000
x =22,000
X +5000 = 27,000
$22,000 six years ago  $27,000 is the cost today

. Let x = flow rate of first stream in ft* /s;

x+1700 = flow rate of second stream in ft’ /s
(x+x+1700)-3600 =1.98x10’
x =1900 ft’ /s
x+1700 = 3600 ft’ /s
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10.

11.

Applied Word Problems

Let x = recycled cars the first year;
x -+ 700 000 = recycled cars the second year
X +x+700 000 =4.5x10°
2x =3 800 000
x =1.9 million the first year;

2.6 million 'th'e yséc'ond year

Let x = number of times accessed on 1st day

i—+ 4000 = number of times accessed on 2nd day
i- = number of times accessed on 3rd day

x=244000+> from which
4 4
x = 8000, 1stday

% 4000 = 6000, 2nd day

g— = 2000, 3rd day

Let x = number of acres @ $200
200-x+300-(140—x) = 37,000
2x+420-3x =370
x =50 acres @ $200
140 —x =90 acres @ $300

Let x = mg in first dose
X +660 = mg in second dose
X+ x+ 660 =2000
x =670 mg in first dose
x+660 = 1330 mg in second dose

x = amount after ppm/h
5x =3(150)
x =90
150 -90 = 60 ppm/h reduction

12.

13.

14,

15.

16.

17.

31

Let x = number of teeth in st gear
x+13 = number of teeth in 2nd gear
(x+13)+15 = x+28 = number of teeth in 3rd gear

X+x+13+x+28=107

3x+41=107
3x=66
x=22
x+13=35
x+28=750

The three gears have 22, 35, and 50 teeth.

Letx =15 m girders
x—4 =18 m girders

15x:18(x—4)
3x=72
x =24,

so there are twenty 18 m girders needed.

Let x = number of gal used per week to use up
original supply in eight weeks.
8x = 6(x+5000)from which
x =15,000
8x = 120,000 gal in original supply

x+2x+(x+92)=0

4x =-9.2 = x =-2.3uA for the first current
2x = -4.6 4A for the second current

x+9.2 =6.91A for the third current

Let x = number of trucks in first fleet
x-+5 = number of trucks in second fleet
8x+6(x+5) =198 from which
x =12 trucks in first fleet

x+5 =17 trucks in second fleet

Let x = the main pipeline
X+ 2.6 = the smaller pipeline
3(x+2.6)+x=354
3x+7.8+x=354
4x =27.6
x = 6.9 km for the main pipeline;

9.5 km for the smaller pipeline
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18.

19.

20.

21.

22,

23.

G, +G, =750= G, =750 -G,
0.65G, +0.75G, = 530
0.65G, +0.75(750 - G, ) = 530
0.65G, +562.2-0.75G, = 530
~0.10G, = -32.5
Gy =325 MW
G, =750 -G, =425 MW

C+D=5=D=54-C
15C+18D =876
15C+18(54—C)=876
15C+972—-18C =876

-3C =-96
C =32 CD’'s
D=54-C=22DVD's

0.75(20,000) = 15,000 after taxes
x+y=15000= y=15000~x
0.40x —0.10y = 2000
0.40x -0.10(15,000 - x) = 2000
0.4x -1500+0.1x = 2000
0.5x =3500
x = $7000 at 40% gain
¥ =15,000-x = $8000 at 10% gain

Let d = slope length

LA yRh
¢ V2

v
a’24da’d

d:vt,t:gi,

24

— T wm’———w}_—————‘:
50 140" 50 150
0.0267d =24; d =900 m

Let x = speed of sound

(x-120)(1.0)+(x+410)(3.0) =3990 from which

x =720 mi/h,
speed of sound

Let v = speed of French train
v(}l}r(v—x)(ﬂ) =50=17v+17v-136
60 60
3000 =34v =3136 > v=92.2
v—-8=84.2
The speed of the French train is 92.2 km/h. The
speed of the English train is 84.2 kim/h.

BASIC ALGEBRAIC OPERATIONS

24. Let ¢ = time until appointment

285.

26.

27.

28.

£ =93.75% gasoline

60.0(1~10) = 45.0(z—5.0) from which

¢t =25 min until the appointment

Let x—30 = time first car started race;
~x =time second car started race

4’é6’4()‘(x-30) =240(x)

260x —7800 = 240x
20x = 7800
x=390s ,
8 laps =250 8 = 20 mi, 105 600 fi, total distance
d =vt =260x390=101,400 ft < 105,600 ft
So, the first car is ahead after 8 laps.

Letx =# of Ist type, tested 0.5% defective
6100~ x = # of 2nd type tested, 0.8% defective
0.005x + 0.008(6100 - x) = 38 from which

x = 3600 of first type were tested
6100 - x = 2500 of second type were tested

Assume the customer is located between A and B
at a distance x from A.
3.40+0.0002x =3.20+0.0002 (228 - x)

x =64 mi from A

Let x = number of L. of gasoline added

X

100% gasoline
8—-x

75% gasoline

8.0L

0.9375(8.0) = x +0.75(8.0 — x) from which

x = 6.0L of gasoline added

29. Letx = number of liters of pure antifreeze added

x = number of liters of 50% antifreeze drained

0.25(12~x) +x =0.50(12)

3.0-025x+x=6.0
0.75x=3.0
x=4.0L
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30. Letx =number of Ib of sand

100% x sand
25% sand 250 -x 250 lbs
22% sand

0.25(250) = x+0.22(250=x) from which
x=09.6 Ibs of sand

31. v =speed of car when it overtakes semitrailer
v = speed of car as it passes semitrailer
In passing, 25 m are coverfed in 10 s at a relative
speed of v—70. Changing 25 m to kilometers,
10 s to hours, and using d = rt gives

2 (v-70) ——12«} from which
1000 3600
25(3600)
V= el
1000(10)
v =79 km/h
32. ¢ = time for primary wave to reach station

t+2 = time for secondary wave to reach station
8.0¢ = 5.0(¢+2) from which

t:i— min
3.0

distance = 8.01 = 80£(6—0—S—) =1600 km

min

33
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Chapter 1 Review Exercises

1. (-2)+(-5)~-3=-7-3=-10
2. 6-8-(4)=-2+4=2

L (O _(30(4) 120

26 6

s (-9)(-12)(-4) 108(-4) 432 18
' 24 24 24
-15
5. ~5~|2(—6)I+—3~=”5”]‘121+(_5)
=-17-5
=-22
6. 3—5]-3-2|a%:3—5]~5]~(~3)
=3-5(5)+3
=3-25+43
=-19
7. B (a8 6= 9 16=25
3-5 -2
-8 -8 -8
8 32 9 9 —
TR R R
_ g 4 31
303

9. J16-/64 =4-8=-4
10. —/81+144 =225 =-15

. (ﬁ)2~{/§=7-2=5
12. ~i6 +(\/€)2 —216=4

13. (<2r2) =472 () = ars’

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Chapter 1 BASIC ALGEBRAIC OPERATIONS

(™) =) = (67 =21 =27

—3mn’51(8m'3n4) =24m' 0 = 2w e

2

m'n

15pqr _ 3p’
Spg’r g’

-2 12
~16N (N[' ) — 8Na2+lT2—(‘l)
N

=8§N'T’
s
N

_35x“1yA(1x2y) _ —7y2 (zxzy) 7y
Sxy x

3

V45 =95 =35
J9436 =45 =345

(a) 8840 has 3 significant digits
(b) 8840 rounded to 2 significant digits is 8800

(a) 21,450 has 3 significant digits
(b) 21,450 rounded to 2 significant digits is 21,000

(a) 9.040 has 4 significant digits
(b) 9.040 rounded to 2 significant digits is 9.0

(a) 0.700 has 3 significant digits
(b) 0.700 rounded to 2 significant digits is 0.70

37.3- 16.92(1.067)2 =18.03676612

on a calculator; 18.0

8.896x107"

—  _=922792859x 107", calculator
3.5954 + 6.0449

=9.228x107", 4 significant digits



Chapter 1 Review

27.

28.

29.

30.

31.

32.

33.

34,

3s.

36.

37.

38.

39.

VJ0.1958+2.844

—=1.313377619x10", calculator
3.142(65)

=1.3x10", 2 significant digits

! + 37'4662 =70.70195457, calculator

=70.70, 4 significant digits

a-3ab-2a+ab=a-2a-3ab+ab=—-a-2ab
xy~y=-Sy—dxy=xy—4xy—6y=-3xy—6y
6LC—(3-LC)=6LC-3+LG=TLC-3

—(2x~b)~3(—x—5b)=—2x+b+3x+15b
=x+16b

(2x~1)(x+5):2x2+10x—x—5

=2x+9x -5

(C-4D)(2C-D)=2c* -CD-8CD +4D’
=2C*-9CD +4D?

x+8) =(x+8)(x+8)=x? +8x+8x+64
(x+8)

=x" +16x+64

(2}"—9x)2
=(2r—95)(2r —9s) = 4r* —=9rs —9rs +81s>

= 4r? —18rs +81s*

20K —61'K> 2Kk 6h'k’
2h%k 20k 2Kk
= hk -3h*k*

4a°x’ —8ax*  4a’x®  8ax’ N
= Ry =-2ax+4x
—2ax

—2ax* —2ax?

4R-[2r—(3R-4r)|=4R-[2r-3R+4r]
=4R~[6r 3R]
=4R—6r+3R
=7TR-6r

40.

41.

42.

43.
44,

45.

46.

47.

48.

3b-[3a~(a~3b)|+4a=3b—[3a-a+3b]+4a
:3b~[2a+3b]+4a
=3b-2a-3b+4a
=—-2a+4a
=2a

2xy — {32 ——[Sxy (72~ 6xy):}}

=2xy~ {3z [5xy 7z +6x]}
=2xy ~ {32 ~[11xy —7z]}
= 2xy—~{32~1 1xy+7z}

=2xy—{10—11xy}
=2xy~10z+11xy
=13xy~-10z

x> +3b+[(b-y)-3(2b-y+2z)]
=x"+3b+[b-y—6b+3y-3z]
=x’ +3b+[~5b+2y~3z]
=x"-2b+2y -3z

(2x+1)(x2 —x~3):2x3 —2x* —6x+x"=x-3

=2x —x*~Tx~3

(x=3)(2x" =3x+1)=2x" —3x® +x~ 637 +9x -3
=2x" -9x" +10x -3

—3y(x—4y)2 :~3y(x2 —8xy+l6y2)
=-3x"y +24xy* - 48y°

—s(4s=31)" = —s(165” — 2451 +9¢%)

3p[(g9-p)-2r(1-39)]|=3p[g-p-2p +6pq]
=3plg-3p+6pq]
=3pq-9p” +18p’q

3x[2y—r-4(s»2r)] =3x[2y —r—4s+8x]
=3x[2y+7r-4s|
= 6xy +21xr —12xs

35
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3.2 4.4 s
49, 12p'q" -4p°q+6pg

'q" _4p'q 6pq’

2p'q -

2751 <185 1+95% 27S3l‘2

2p'q 2p'q

50. =
957t 95’
=35t 25" +1
2x—35
51. x+6)2x* + 7x-30
25" +12x
- 5x-30
- 5x-30
2x-17
52. 2x+7)4x2+ 0x—41
2x” +14x
—14x-41
~14x-49
8
X' ~2x+3
53. 3x—1)3x" = 7x" +11x-3
3 - &7
~6x" +11x
~6x* + 2x
9x-3
9x -3
w —w+4
54. w=3)w’ —4w’ +7x-12
w —3w’
- w4+ Tw
- w 43w
4w—12
dw—12

Chapter 1 BASIC ALGEBRAIC OPERATIONS

4x° —2x% +6x

55, x+3>4x4+10x3+0x2+18x~1

4x* +12x°
- 2x* +0x’
—~ 2% —6x”
6x” F18x

6x° +18x
-1

4x® —6x+2
56. 2x+3>8x3+ 0x? —14x+3

8x* +12x°
~12x* —14x
~12x* —18x
4x+3
4x+6
-3

57. —3{(r+s—t)—2[ 3r - 2s) —(ths)]}
3{(r +s—1)-2[3r—2s—1+2s]}
~3{r+s-1-2[3r- t]}
{;+s t— 6r+2t}

:~3{—5i+5+t}
=157 -3s-3¢

58. (1——2x)(x-3)~(x+4)(4~3x)
=x—=3-2x" +6x~4x+3x" —16+12x
=x" +15x-19

y2 +5y -1
59. 2y~1>2y3 +9y2 Ty +5
2y' = ¥
lOy2 ~Ty
10y* -5y

-2y+5
-2y +1
4



Chapter 1 Review

3x+4y

60. 2x-y)6x” +5xy -4y
6x* —3xy

8xy—4y’

8xy ~4y°

61. 3x+1=x-8
3x-x=-~8-1
2x=-9
s

X =

62. 4y-3=5y+7
-3-7=5y—4y
y=-10

o, 3
702
2(5x)=3(7)
10x =21
21

x:—_.

10
MEE
3 4
§(N-4)=15
8N -32=15
8N =47
47

N=22
8

65. 6x-5 :3(x—4)

6x—-5=3x~12
3x=-~7
_

X =

66. —2(-4-y)=3y
8+26=3y
y=8

67. 25+4(3-5)=6
25+12-42=6

25 =6

§s=3

68. 2|x|-1=3
2/x|=4
=2

x=42

69. 3t-2(7—t):5(2t+1)
3-14+2t=10t+5
5t-14=10t+5
~5t=19
~19
K

[ =

70. ——(8—x)=x—2(2*x)

-8+ x=x-4+2x

2x=-4
x=-2
71. 2.7+2.0(2.1x~3.4)=0.1

2.7+2.0(2.1x)-2.0(3.4) = 0.1
2.0(2.1x) =0.1-2.7 +2.0(3.4)

~0.1-2.7+2.0(3.4)
T 20(2)

x =1, calculator

X

x = 1.0, 2significant digits

72. 0.250(6.721-2.44x) =2.08
0.250(6.721)-0.250(2.44x) = 2.08
0.250(2.44x) =2.08-(0.250)(6.721)

e 2.08-0.250(6.721)
0.250(2.44)

x =0.6553278689, calculator
x =0.655, 3 significant digits

73. 60,000,000,000 = 6x10' bytes

74. 25,000 mi/h =2.5x10* mi/h

37
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75.
76.
77.
78.
79,
0.

81.

82.

83.

84.

85.

86.

87.

88.

89.

192,000,000 km =1.92x10° km
1.02x10° Hz =1,020,000,000 Hz,
2.53x10" mi = 25,300,000,000,000 mi
107 f* =10,000,000 fi*
1072 W/m? = 0.000000000001 W/m?
0.00000015 m =1.5x10” m

1.5x107" Bg/L = 0.15 Bg/L

0.00000018 m =1.8x1077 m

R
R=n'z=z=—

n
2GM :
R=2M . oGu = re = = &
c 2M
P:ﬂziE]
N
2
bt
n°l

f=p(e=1)=c(p-1)
f=pc—p-pec+e
p=c-f

Pp+Qq = Rr
Qq=Rr—FPp
_Rr-Pp
0

V=IR+Ir=>lr=V-IR
V —1IR
R

I

d:(n~1)A
d=nd- A
na=d+ A

- d+A
T4

n

Chapter 1 BASIC ALGEBRAIC OPERATIONS

mu mu
90. mu :(m+M)v:> m+M=—=M=
V v

91. N, =T(N,-N,)+N, =TN,-TN, +N,
TN, = N, +TN, - N,

N2:N1+T{\,/3~N3
- T
KA(B-C)
92. q:—w—Lw:Lq:KAB»KAC
KAB = Lg+ KAC
p=ti. ¢
KA
A(T, =T
93. R:—%( :=1)
H
RH = AT, — AT,
AT, = RH + AT,
Tz:RH+ATl
A
94, Z{hijzk
2a
Ak
2a_z2
A k
....:]__ 5
2a z

95, d = kx’ [3(a+b)~x]:/{x2 [3a+3b—x]
3a+3b—-x=-k—g?:> 3a=—k;~i—2—+x-3b

d x
2 i -
3kt 3

9. V=V,[1+3a(T, ~T,)]:>I—/V~:l+3a7‘2~3aT,

a

3aT, :—://-—1+3a7"1

o

V
2= ““1“4‘711
3aV, 3a
10
52510° L) e
6.4x10
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98. 1=0.25Vh =0.2566 = 2.03s

99.

100.

101.

102.

103.

104,

105.

106.

107.

108.

109.

110.

0.553 km = 553 m; 553m —443m =110m

2 2
(=]~ ) (B 308x107s
12650 2650 ‘ o

RR, _ 0.0275(0.0590)
R+R, 0.0275+0.0590

24
d=1-5><10”\/2:1.5x10“ 29810
M 1.99x10

d=26x10°m

=(.0188Q

(xﬂ2a)+3(x+2a)=x-2a+3x+6a
=4x+4a ft

(Ai=R)(1+i)" = (i~ R)(1+2i+1)

= Ai+2A + AP = R—2Ri~ Ri*

4(t+h)=2(t+h) =4t +4h=2(¢ +2th+ i)
=4+ 4h-20" —4th- 21
Kr =20k + By’ 3 20 WY

. St
k'r kr k?

3x18+(9-6)=3x18+3=54+3=18
3x18+9~6=54+9-6=6-6=0,
yes, the value changes

(3%18)+9-6=54+9-6=6-6=0
3x18+9-6=54+9-6=6-6=0,

no, the value does not change

x—(3-x):2x~3
x-3+x=2x-3
2x -3 =2x-3,the equation is an identity

7~(2—x)=x+2
T-2+x=x+2
5 =2, contradiction

111.

112.

113.

114.

115.

116.

117.

118.

119.

No division is not associative as the
counterexample shows.
(8+4)+2=2+2=1
8+(4+2)=8+2=4

8x107°

EMTR
X

VAT36 Vi _400) _\io_

Jio i 2 2

X+x+72=190=2x=118= x =%$59
x+72=%$131

X +x+1100 = 9500 = 2x = 8400 = x = $4200
x+1100 = $5300

X+ y+z=560
x=2y
z=2x

from which

x =160 cm’, y =80 cm®, z =320 cm’®

(5.5-w)(8.0)=(5.5+w)(5.0)
44-8.0w=5.5(5.0)+5.0w
_ 44-55(5.0)
5.0+8.0
=1.269230769, calculator

w=1.3 mi/h

2.4%10°R+2.4x10"°(R+1200)=12.0x10""
4.86x10°R=12.0x10" ~1200x2.4 %10
R =19000
R+1200 =31000
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120.

121.

122.

123.

124,

125.

126.

127.

x+4x=40=5x=4.0
x = 0.80 ppm
4x =32 ppm

I2h  x
450m 250m
X=6.67h

15G+G=66=CG= ~61?6 = (0.4125, calculator

15g = 6.1875, calculator
mixture contains 6.2L oil and 0.411 gasoline

1390-34.8

392
=34.57142857,

calculator

17.4(1+2)+21.8=1390 = 7 =

Ships pass 34.6 h after the second ship enters canal.

distance pond to fire = distance fire to pond

70t = IOS(l_t)
2

t=0.3h=18min

x+y=1000
0.0050x +0.0075y = 0.0065(1000)
x= 400 L
y=600L

from which

0.6(20)
0.45 = = 9+045x=12
0+x

045x=3
x=06.67TmL

square ft of tile ~ 025

square ft in house
0.15(2200)
2200+x
x =290 ft* in kitchen and entry

0.25

128.

129.

Chapter 1 BASIC ALGEBRAIC OPERATIONS

x+y=200=y=200-x
9 18 14

X +=2 3 = 22(200) = 9x + 18y = 2800
24 * " 257 =5 (2%0) Y

9x +18(200 -~ x) = 2800
x=89 = y=111
89gm of 9-karat gold mised with 111 gm of
18-karat gold will produce a mixture of 200 gm

of 14-karat gold.

P:Q+%¢
Frt=P—F,
rzfli

Rt

76256250

P s

6250(4.000)

r=55%
On a calculator r = (7625 -6250)/(6250(4.000)).

= 0.055





