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Chapter 0

Problems 0.1

1.

2.

10.

11.

12.

True; —13 is a negative integer.
True, because —2 and 7 are integers and 7 # 0.

False, because the natural numbers are 1, 2, 3,
and so on.

False, because 0 = %

True, because 5= ?

False, since a rational number cannot have
. 7.
denominator of zero. In fact, 6 is not a number

at all because we cannot divide by 0.

False, because +/25 =5, which is a positive
integer.

. True; +/2 is an irrational real number.

False; we cannot divide by 0.

False, because the natural numbers are 1, 2, 3,
and so on, and \/g lies between 1 and 2.

True

False, since the integer O is neither positive nor
negative.

Problems (.2

1.

False, because 0 does not have a reciprocal.

True, because Z-—zézl.
37 21

False; the negative of 7 is —7 because
7+ (7)=0.

False; 2(3 - 4) = 2(12) = 24, but
(2-3)2-4)=6-8=48.

False; x+y=y+(—=x)=y—x.

True; (x +2)(4) = (x)(4) + (2)(4) =4x + 8.

3

[

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

22,

23.
24.

25.

26.

. True, because a(—j =
C

True; XLZ:£+E:§+1.
2 2 2 2

b)_ab

-

. False; the left side is 5xy, but the right side is

5x? y.

True; by the associative and commutative
properties, x(4y) = (x - 4)y = (4 - x)y = 4xy.

distributive

commutative

associative

definition of division
commutative and distributive
associative

definition of subtraction
commutative

distributive

distributive

2x(y = 7) = 2x)y — 2x)7 = 2xy — (7)(2x)
=2xy—(7-2)x=2xy — 14x

(a=b)y+c=la+(-b)]+c=a+(-b+c)
=a+[c+(-b)]=a+(c-b)

x+»2)=2(x+y)=2x+2y

2[27 + (x + V)] = 2[27 + (y + x)] = 2[(27 + y) + x]
=2[(y + 27) + x]

x[2y+ D)+ 3] =x[2y + (1 + 3)] = x[2y + 4]
=x(2y) + x(4) = (x - 2)y + 4x = 2x)y + 4x
=2xy + 4x

1+a)b+c)=1b+c)+al+c)
=1(0) + 1(c)+ab)+alc)=b+c+ab +ac
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27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.

39.

40.
41.

42,

43.

44.

45.

46.

47.
48.
49.

50.

Xy —z+w)=x[(y —2) + wl =x(y - 2) + x(w)
= x[y + (=2)] +xw = x(y) + x(=2) + xW
= Xy — XZ + xW

2+ (4)=-6

6+2=—4

6+(—4)=2

7-2=5

T-(4)=T+4=11
-5-(-13)=-5+13=8
—a—(-b)y=-a+b

(29 =-2-9)=-18
7(-9)=—(7-9) =63

(-2)(-12) =2(12) = 24

19(-1) = (=1)19 = —(1 - 19) =19

__} = _1(_9J =9
-1 1

—(-6+x)=—(-6)—x=6—x
=T(x) =—(Tx)=-T7x

120 —y) = (=12)x — (=12)(y) = —12x + 12y
(or 12y = 12x)

—[6+(-)]=—(06)-(-y)=6+y

2(-6 +2)=2(-4)=-8
3[-2(3) + 6(2)] =3[-6 + 12] = 3[6] = 18
(A1) =8(-1) =8

(~12)(=12) = (12)(12) = 144

51.
52,
53.
54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

ISM: Introductory Mathematical Analysis

X(1)=X
3(x—4)=3(x) - 3(4)=3x— 12

4(5 +x) = 4(5) + 4(x) = 20 + dx

—(x-2)=-x+2
0(=x)=0
8(1)22_3

11) 11 11
2.5

1
14x_2.7:x_2x
2y 3-7-y 3y
3 _3 _ 3
-2X  —(2x) 2X
21_21_2

3 x 3x 3
2 (gp) = A30) _3ab
c c

7

5a)| — [=7
)|
—aby _—a-by by
—-ax  -a-X X
rr_ri_7

y X y-x Xy
25_25_10

Xy Xy Xy

1 3 2 3+2 5
—_t -t —-=—— =—

3 6 6 6 6
5,8.5,9 5+9 14 27 7
12 4 12 12 12 12 26 6

3 7 9 14 9-14 -5 51 1
10 15 30 30 30 30 56 6
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. 4,8 4+6_10 , @) _a¥ a
5 5 5 5 b b p?
X Y X =Y
70, ———=2 2V 025 25 10
E 6 o (5] a2
y ) vy y
g, 3.1 1 18 3 2 18-3+2 17
2 4 6 12 12 12 12 12 9. (2x2y%)% =28(x%)3(y®)® =8x23y33 —8x8y°
2 3 16 15 16-15 1 2
72, S — 2.3 2.3\2 212 1312 2.2.32
58 40 40 40 10 [w] Uil U i
y (y9) y y
73. gz X gy 8y wis?
v y X X _y4
I
3 I m 11 1 X0 g
74. i=—+_:—‘_=— 11, —_ 95: 4
m 3 1 3m 3m N
=X 6
75. Y X z X Xy x? 2a* (2::14)6
[ M R R. 1 —=| =55
Xiy ye Xy ye Z yz 7b (7b%)
_26(a4)6
7. ! . ~ 761516
76. — is not defined (we cannot divide by 0). (%)
0 64a%®
B a
0 117,649p°°
77. 7:0  Gaa
117,6490%
0. . ..
78. 6 is not defined (we cannot divide by 0). 316 26 18
()" X7 OxT 184 a4
13. —3 =13~ 1% =X
79. 0-0=0 x(x°) x*t x
Problems 0.3 a DEPEO? x5 0 x?
302\ 0342 o5 3)* x4 X2 x12
L (@292)=27=2%(=32) 212 _ 0y
6,9 _ 619 _ 15
2. X°X7 =X =X 15. @:5
4.8 . 448 2
3. whef =wHe = w! 16. 481=3
3.2 _ 34142 _ _6
4. 7°722° =12 =z 17. J-128 =2
3,5 345 8
5. o=t = 18. J0.04=02
y'y y y
1 o
‘ 19, 4—=—" ==
6. (x2)% = x124 _ 48 16 g 2
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20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34. 4

35.

B8 _¥8_-2_ 2
27 3P7 3 3
(492 =29 =7
(64)/2 =364 = 4

93/2 :(\/5)3 _ (3P =27

ooy t/2 1L 11

0.0 =
( (0,092~ Jo.09 03

4
H‘”S_ o 1 _[ET_L
32 32 2 16
2
(_%)“_ o 64 _(_ﬂf_@
27 27 3 9

50 =+/25-2 =25 V2 =52
Yoa =27-2=%271 2=332
Yo =32 3¢ =x 92

Vax =ax = 2Jx

Ji6x* = Ji6Wx* = 432

x_Wx A
16 416 2
2/8 -5:27 + 3128 = 2/4-2 593 + ¥64 -2
=2.22-5.33+432
=42-153+432

36.

37.

38.

39.

40.

41.

44.

45.

46.

47.

48.

. 5bm“m~" =5m
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ﬁ_ 313 [39 V39 39
13 V13 13 V132 [fi32 13

(92%)1/2 —Joz4 - /32(22)2 _J32 /(22)2

:322
(16y°)2/4 :[W T :[\4/(2%)4}3 ~ (2y2)?
:8y6

=" HH—
=

& K K

X_g 43 64

ah? 5 31 51 1 @&
p —a b=t =
c c b® ¢ c

2/5,,3/5

- - X
. 5/X2y3Z 10 _ ,2/5y3/5,-10/5 _ 3’

z

2,7 “24(-7) _gm-9_ O

5m

x+y‘1=x+l

n2-_+ _ 1
3 @2 of?
Y —

(3-12) G-2)

8y _ (5x2)1/5 = 5/5(x2)1/5 _ 51/52/5

= (X 3)—3(Y—3)—3
Yg

(X 3Y —3)—3
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49. x—\Jy =xt/2-y!'? G A 4 a0’ aax
) 6 3 ) ( 5) o : \/5 (2X)1/2 (2X)1/2(2X)1/2 2X
50. uvowe o w _w _2@
wo w8 27 =
51. X24/Xy—223 =x2(xy_223)1/4 :X2X1/4y—2/4z3/4 o y y y(2y)l/2 y\/Z—y
B X9/4Z3/4 : \/ﬁ (zy)llz (Zy)]./z(zy)llz 2y
y1/2 :\/ﬁ
2
5. 4/ a3h2a%h4 = (afsbfz )1/ 45554
— g 3/4p-1125,4 6 11 l(3x)2/3 _3/(3)()2
17/4p,-9/2 T3y a3 (a1/3(2v)2/3 T 3x
=a'’"p 33X (3x) (3x)™"7(3x)
17/4
_a \/?’gx2

5 2yH3 ayl3 3y

53. (2a-b+c)?® =3 (2a-b+c)? ”

54. (ab%c)P* = Y(ab%c3)? = Ya3psc?

2

s 451 _ 1 65. —“}32: /%:\/Zzz
) _)(4/5_5)(4
18
66. — =49=3
56. 22— 2y)M2 = 2dx -2y 1/2 V9
2 5 5/5 ,1/2,3/4
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71, 243 _ 243 _ BT _g 82. V75k* = (75k*)Y? =[(25k*)(3)]'?
3 _[(5k2)23H/2 = 5231/
72. {[(3%)2]°F 2 ={[3°a°T°}? 308 8,248 514
10 . —80~—2 83 (@ab™c)” a’bc” a’c
=3"a"} © 12v3 3.6 24
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20 L g8y 84. 37(a9) =J7.72 =73 =7
73.
(2 2x7y2)3 T b 312y 6 302 . L2 s e
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6

3[ 2 33 2.3 3,3 3
75. Ix°yz F \/(x y2*)(y°) = \/X 86. /(-6)(~6) =~/36 =6

= Xyz
Note that +f (—6)2 #—6 since -6 < 0.

8
6. (%) _ @4 _3Bl4_32 _g

8s~2 4 4
8. ~—5="33""=
77. 32(32)7%/5 = 32(25)2/5 2s s”s s

—32(272 3

2( . ) 88. (aSb’S«/E) :(a5)3(b’3)3(c1/2)3
=3 22 — al5p9¢3/2
_ g alsc3/2

4 =

b9

215
7. (szyj [O2y)YPTR!5 = (x2y)2/

4
3,,2
3,2 . 2,-3v4 _| 3X7Y
89. (3xyT2yz)—[ 5 j

_ 41252125 2y?773
. _(3x323j
79. (2x71y2)2 = 222y =4L2 2
X 33
3 3 3.y2/33/4 2)*
80. === 32 = 13,04 213,304 34 x12712
Yyd¥x  y3x yH x4 yel3y ==
2
My 812712
Y 16
[2y3 g2 = /2 (2y )2 (xy2 )V 2
81. /xyx y (x°y (xy©) 9. 1 1 1 =+—8x10
— Xl/2(xy3/2)(xl/2y) 2 5/2 (\/EX_Z) (21/2) (X—Z)Z ]2-6X7 87
B a6 (Y
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Problems 0.4

1. 8x—-4y+2+3x+2y-5=11x-2y-3

2. 6x° —10xy+2+2z—xy+4
=6x° -11xy+2z+6

3. 8t2 652 +4s% -2t +6=6t2-2s2 +6
4. \/;+2\/;+ x+3f:7&

5. \/a+2\/%—\/6+3\/%
=Ja+5J3b -

6. 3a+7b-9-5a-9b—-21=-2a—-2b-30

7. 6x° —10xy+\/§—22+xy—4
:6x2—9xy—22+x/§—4

8. x+2Vx—/x=3Vx = —x
9. x+42y —x -3z =2y -3z

10. 8z—4w-3w+6z=14z-Tw

11. 9x+9y—-21-24x+ 6y —6=—15x+ 15y - 27

12. u—-3v-5Su—-4v+u—-3=-3u-T7v-3

13. 5x? —5y2 + xy—3x2 —8xy—28y2
=2x° —33y2 —7xy

14. 2-[3+45—12]=2—[45-9]=2—45+9
=11-4s

15. 2{3[3x? +6—2x? +10]} = 2{3[x? +16]}
= 2{3x? + 48} = 6x° + 96

16. 4{3t+15—1t1—-t—-1]} =4{3¢t+ 15 —t[-1]}
= 4{3t +15+t%} = 4t% +12t + 60

17. -5(8x% +8x? —2(x? —5+2X))
=-5(8x% +8x% — 2x% +10—4x)
= -5(8x> +6x° — 4x +10)
=—40x° —30x% + 20x — 50

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Section 0.4

—{-6a —6b+ 6+ 10a + 15b — a[2b + 10]}
=—{4a+9b + 6 —2ab — 10a}
=—{-6a+9b + 6 —2ab}
=6a—9b—-6+2ab

X2+ (4+5)X+4(5) = X° +9x+20

U2 +(B5+2u+2(5) =u?+7u+10

(W+2)(W—=5) =W? + (=5+ 2)X+ 2(-5)
=w? —3w-10

22 +(=7-3)2+(-7)(=3) = 22 10z + 21

(2x)(5x) +[(2)(2) + (3)(B)1x +3(2)
=10x% +19x+6

O + [(D(T) + (=5)D)]t + (=5)(T)
=2t? -3t-35

X2 +2(X)(2Y) +(2Y)% = X2 +4XY +4Y?
(202 —2(2x)(Q) +12 = 4x® —4x+1
X%~ 2(5)x+5% = x2 ~10x+ 25

1-2)(Vx)” +[OE) + (DENX + (D)
=2x+3Jx -5

(v3)" +2(v3x) () + 57
=3x+10/3x + 25

(o) y-s
(25)% -1° = 4s% -1
(22)2 —(3W)2 =z% —ow?

X2 (x +4) —3(x +4)

=x3 +4x% _3x-12

x(x2 +x+3)+l(x2 +X+3)

3 2

= x2 43X+ x% +x+3

=x3+2x% +4x+3



Chapter 0: Review of Algebra ISM: Introductory Mathematical Analysis

2 2 2 3
35. x (3:( +2;(—1)2—4(3x2+2x—1) 46. ZL_B+f:2X2_7+f
=3X" +2X° —x°-12x°—-8x+4 X X X X
=3x*+2x3 —13x% -8x+4 o8 4
47. i2+4i2—i2=3x3+2x—i2
36. 3y(4yd+2y% —3y)-2(4y® +2y? —3y) 2x2 2x% 2x 2x
_19y4 3 _gv2_avd_ a2
_12y4+6y3 9y ) 8y~ —4y° +6y 3y—4-9y-5
=12y* -2y -13y? + 6y 48. 3y
_ —6y-9
37. x{2(x? —2x—35) + 4[2x* —12x]} Y
= x{2x% —4x—70+8x> — 48x} 6y 9
= x{10x? —52x — 70} 3y 3y
=10x3 —52x% — 70x .3
y
38. [(22)% -12)(42% +1) =[42% -1](42° +1)
2\2 .2 4 X
=(4z°)° -1 =16z" -1 j 2
49, X+5)x°+5x-3
39. x(Bx+2y—4) +y(Bx+2y—4) +2(3x + 2y — 4) X2 +5x
:3x2+2xy—4x+3xy+2y2—4y+6x+4y—8 -3
:3x2+2y2+5xy+2x—8 Answer: X+_—3
X+5
40. [x>+(x+J (1
= (x%)2 + 2x2 (x+1) + (x +1)2 50. x—4jx2—5x+4
=x*+ 23 +2x% + X2+ 2x+1 X2 -4x__
=x*+2x3 +3x% + 2x+1 —Xx+4
—-X+4
41. (22)% +3(22)%(3)+3(22)(3)2 + (3)° 0
=8a° +36a2 +54a+ 27 Answer: x - |
2_
2. 3y’ -36y° (2 +36y)Q@° - 2)° -Gl
—27y3—54y2+36y—8 51. x+2)3x° -2x“+ x-3
3x2 + 6x°
2
43. (2x)° -3(2x)2(3) +3(2x)(3)? - 3° -8x" + X
3 ) -8x% —16x
=8x" —36X° +54x—-27 [
17x-3
44. x3+3x2(2y)+3x(2y)2+(2y)3 17x+34
-37

=x3+ 6x2y +12xy2 +8y3

Answer: 3x% —8x+17 +i72
2 X+
45, 22182 1o
zZ YA
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%3+ x2 +3x+3

52. x—1>x4 +0x3 +2x% +0x+1
x4 = x3
X3 4+ 2x2
X3 — x2
3x2 +0x
3x% —3x
3x+1
3x-3
4

3+x2+3x+3+i

x—1

Answer: X

X2 —2x+4
53. x+2>x3+0x2+0x+0
x5 + 2x°
—2x%+0
—2x? - 4x
4x+0
4x+8
-8
8

Answer: X2 —2X+4——
X+2

_1
3X 3

54. 2x+3)6x% +8x+1

5
2
2Xx+3

Answer: 3X — i +

X—2
55. 3x+2)3x% —4x+3
3x% +2x
—6Xx+3
—-6x—-4
.

Answer: X—2+
3X+2

72+2

56. 22—z+1iz3+22+z
3 .2

1" —71"+17
272
2% -27+2
2712
Answer: z+2+ %
Problems 0.5

1. 2(ax+b)

2. 2y(3y-2)

3. 5x(2y+72)

4. 3x2y(1—3xy2)

5. 4bc(2a® —3ab%d +b3cd?)

6. 6u2v(uv2 +3w? —12v2)

7. 27’ =(2+7)(z-7)

8. (x+2)(x-3)

9. (p+3)(p+)
10. (s—-4(s-2)
11. (4x)% —3% = (4x+3)(4x-3)
12, (x+6)(x—4)
13. (a+7)(a+5)
14. (2t)% —(3s)% = (2t +3s)(2t — 3s)
15. x° +2(3)(x)+32 = (x+3)2
16. (y-10)(y-5)
17. 5(x? +5x+6)

=5(x+3)(x+2)

18. 3(t? +4t-5)

=3(t-1)(t+5)

Section 0.5
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