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 —3 is not positive.
0
False, because 0= T

False, it is fairly easy to see (although the details
are not relevant for a course using this text) that

Jn , for n an integer, is either an integer (if n is
a perfect square) or irrational (if n is not a

perfect square). The perfect squares are 1, 4, 9,
16, 25, 36, ... and since 3 is not among these,

\/5 is not rational.

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 \/E =35, which is a positive

integer.
True; \/E is an irrational real number.
False; we cannot divide by O.

False, we have 3 < w < 4 so that 7 is at best
rational and not an integer. It can be shown that
T is irrational (but the details are not relevant for
our purposes).

True

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

Problems 0.2

1.

2.

3.

False, because 0 does not have a reciprocal.

True, because ZE = 2 =1.
37 1

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

10.

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

21.

22,

23.
24.

25.

1

True; 1(x - y) = (L - x)(1 - y)

False; x+y=y+(—x)=y—x.

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

True; ——

b
True, because a (—) =—.
c

False; 2(x - y) = 2xy while
(20 - 2y)=@2-2) - (x-y)=4xy.

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

commutative

associative

definition of division and commutative property
commutative and distributive

associative

definition of subtraction

commutative

distributive and commutative

distributive

2x(y —7) = (20)y — (207 = 2xy — (7)(2%)

=2xy—(7-2)x =2xy — 14x

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

x+2)=2x+y)=2x+2y

alb+(c+d)]=al(b+c)+dl=ald+ (b+ )]
=al(d+b) + c]

X[y + D +3]1=x[2y+ (1 +3)] =x[2y + 4]
=x2y) + x(4) = (x - 2)y + 4x = 2x)y + 4x
=2xy + 4x
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Chapter 0: Review of Algebra

26.

217.

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

38.

39.

40.
41.

42,

43.

44.

45.

46.

47.
48.

49.

l+a)b+c)=1b+c)+alb+c)
=1(b) + 1(c)+ab) +alc)=b+c+ab +ac

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

2+(4)=-6

~a+b=b-a

6+(—4)=2

7-2=5

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

(29 =~2-9=-18
7(=9)=—~(7-9)=-63

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

19-1)=-D19=—(1-19)=-19

—(-6+x)=—(-06)—x=6-x
~T(x)=—(Tx) =-Tx

“12(x —y) =(-12)x — (-12)(y) = —-12x + 12y
(or 12y — 12x)

|6+ N=—(6)-(-y)=6+y

OO S I D
3a 3-a a
_9+(_27)=__9=i=2=l
=27 27 93 3
-a a
—-a)+(-b)=—=—
(ca)+(-h)=—r =7

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

(—a)(=b)(=1) = ab(-1) = —ab

2

50.
51.
52,
53.
54.

5S.

56.

57.

58.

59.

60.

61.

62.

63. ——

64.

65.

66.

67.

68.
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(=12)(=12) = (12)(12) = 144
X(1)=X
3x—4)=3(x)-3(4)=3x— 12

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

—(x=y)=—x+y=y-x
0(-x)=0
8[Lj:£:§

1) 11 11
d_s
1

l4r 270 2
2ly 3-7-y 3y

+2= Z 27 -
12 4 12 12 12 12 26

3 7. 9 14 914 5 _ 51 1
10 15 30 30 30 30 56 6
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ISM: Introductory Mathematical Analysis

69. L4+5=
b

SR
N

70, —-—_=2"°

NG

31 1 18 3 2 18-3+2 17
71. —_t = 4 — = -
246 12 12 12 12 12

2 3_16 15 _16-15_ 1

72. =

5 8 40 40 40 40
73. g=6+£=6~l=6_y

3 y X X

Lo
74 w_t. mm_*t 1_ L

m w 1 wm wm

= 2
75, Y _ X .z _ X xwy_ X7

- —=— =

76. % is not defined (we cannot divide by 0).
71. 9 =0
7

78. % is not defined (we cannot divide by 0).

Problems 0.3

1. 2H02*H=2>?=2(=32)

Section 0.3

(a3 )7 a3-7 a21

")} _b“_‘S_bﬁ

8 (&j[ v ](L] vr_ L
I W w2 w2 (W2)7 Wit

9. 2293 =23 (2P (y3)} = 822333 = 8x6)0

2
1 £W2s3j ~ (W2S3)2 _ (Wz)z(s3)2 _ w232
y? ()2 y*? vt
_ W4_S‘6
T4
y
11 ﬁ = x9_5 = x4
-3
6
PP
7’ (7p°)°
B 26 (a0
76 (b5)6
_ 64a*®
117,6495>°
_ 64(124
117,6495°°
3 (x2)5 ~ x2<5 ~ xlO ~ xlO _g_l
(x3)2 x4 x3'2x4 x6x4 x6+4 xlO
14 (x2)3(x3)2 ~ x2<3x3'2 ~ x6x6 ~ x12
. (x3)4 - 34 - L2 ‘xl_z
-2 0y
15. J25=5
16. ¥81=3
17. J-128=-2
18. 30.027 =3/(0.3)° =03
o, L 3 _1
“N16 416 2

3
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Chapter 0: Review of Algebra

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32,

33.

34.

3s.

8 8 _¥8_2_ 2
27 N27 327 3 3
=49 =7
=364 =4

2723 =(327)2 =32 =9

9>2= = .

L1

)T )

4
o (a7} (33t s
64 64 4) "4 256

V50 =4/25-2 =425 V2 =52

Y54 =327.2=32732=332
\3/2x3 23/5 %/x_3=x§/§

Vax =ax =2x

J2558 =425/y0 =57

ox_Mx _Yx

16 46 2

28 -5v27 + 3128 =242 -59-3+ 642

=2.2J2-533+432
=d2-153+432

36.

37.

38.

39.

40.

41. L2 =

44.

45.

46.

47.

48.

49.

4
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ﬁ_ 3 13_ [39 39 V3%
13 V13 13 V132  fj32 13

924172 =\/9?= /32(22)2 =\/37 /(Zz)z

=372

4
(27x5)4/3 =(\3/27x6) = 3x3)* =81a8
2/3
3 ﬂz o
4

-3/4
i 1}‘3 _ &
x3 x3 ( x3 )—3

9

27z

256 -3/4
4_3 x
8 e
b3 15 1

: as-b_3-—2=a .
c c b

1
3C2

2/5 .3/5
2/5 3/5_-10/5 y

- X
.5/x2y3z 10 _ 215,315, SEae.

247 b 3=21L=i
ap ap’
-1 _
Xty =x+—
(3;)‘2=L=L2
3r) 9t
1
G- =——g
(B-2)

5.2 = (5x2)V/5 = 515 (2 )15 _ 515,215

2 2
X2y 2= X_2 - Y_2 =Y_4
Y2 x%) x4

Jr—fy =22 -
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50.

51.

52,

53.

54.

5S.

56.

57.

58.

59.

60.

u—2v—6w3 B W3—(—5) ~ WS
-5 u2vl—(—6) u2v7

vw

x24[xy—2z3 =x2(xy_zz3)1/4 :x2x1/4y—2/4z3/4

~ x9/4Z3/4

- 1/2
Yy

432 54 = @34
= 34125,
= g\ 7/4p912

4774

b9/2

(a+b—c)2/3 =\3/(a+b—c)2

(ab*c3y'4 = i/(ab2c3)3 ~Ya3p00

-4/5 11
Y TS T,
X

3 1

_W3/5 (3w)3/5
3 1 3 1
5/W3 5/(3w)3 5/W3 5/27w3
« x—5)1/3)1/4 = x—5/3)1/4

— SN2

1

_x5/12

1

12 x5

3w 5 _ 3wy 35 =

6 6 6-572 65

5 52 5252 5

33 32Y% 3 3in

T LR T

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

[y

Section 0.3

4 4 aenV? 42
~2/2x
X
y y _ yep? y2y

2y e oep'rentr 2y
_ N2y
2
(O S (¢ e )
d Ca® 2a)32a)? 2
3 2
Nda

_2a

’ 213 a3 a3y

2
33/—y2 323 3,23 13 3y 3y

122 g
EuﬁlﬁJ

ﬁi@ﬁ
2
A2 A2

§/§~a1/2b3/4
4a2b

a2/4b1/4 a1/2b1/4 ~a1/2b3/4
~ 21/5a1/2b3/4 ~ 24/20a10/20b15/20

ab ab

(24a10b15)1/20 20[16a10b15

ab ab

BB 2B A2 B

o o33 237 )

6
_ 3 2
232y 3xt =240y = X3
y
3 3.,1/2,102

u5/2v1/2 u5/2v1/2.u1/2v1/2 u3v

~ 3u1/2V1/2

N243 1243 _ ki
3 3
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72. {[Ga®) T} ={[3%a°T7 )2 @p3chS a0 1520 4T

a c
83. = =
= {3_10 a_30 }—2 (a—lc—z )—3 G3C6 bls
— 320,60
84. 37a9) =37.72 =373 =7
73 30 1 3%
T (33,113,732 376,213, -6 2/3 5
¢ 6.6 1/3) ’ 6x1/3y ' 85 ()’ N X :£+(x3)2
_3273 .xl/3 - Sl of)?
X X X xé
) +?_xz L6122, 6
\/—5 5/2 15/6 N
74, ¥ S S _ /6 , 1 L
3S2 S2/3 S4/6 =X +_6=x o =x

75. P22y Y? =3yt =33y 86. /(-6)(—6) =/36 =6

=xyz
Note that \/(—6)2 # —6 since -6 < 0.
8
47\8 _ al/4\8 _ 28/4 _ 22 _
76. (3) =@3"4* =384 =37 =9 82 4 a4
87. -2 - T -
253 5352 5
2,n-2
=3%(27%) 88. (x3y—4&) =Py 2)
=32 Lz _ 15,720,572
9 2 15,502
4 y20
ST Y 205,1/5\305 _6/25,3/25 3.2\
78. ab =(@"’b =a" b _ 3
( j ( ) 89. (3x3y2+2y2: %) = xzy_3
— (@3 2y“z
v 53
4 S
79, (2x71y2)2=22x72y4=4y2 2
x e
==
% I R A (2)
’ %/;i‘/; B y1/3x1/4 B y1/3x1/4.y2/3x3/4 34 X122
24
3/4 2/3
3y 142,12
Y 16
31. \/;/xy / = 222 (212 00, 1 1 _ L1 a0
_ 12, 3/2\ 1/2 2,502 2 \2 (22 2
=x"2 () 2y) = x (://—TT) ( ) GO
167°)7(x")

82. V75k* = (75K =1(25k*)(3)]V?
—[(5k2)23]/2 = 5k231/2

6
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Problems 0.4

1.

2.

10.
11.

12.

13.

14.

15.

16.

17.

8x—4y+2+3x+2y-5=11x-2y-3

4a* —2ab+3+5c—3ab+7
= 44> —5ab+10+5¢

812 — 652 +4s% —2t> +6 =612 —25% +6
\/;+2\/;+\/;+3\/_=7\/;

Va +23b —Je +3\3b
=a+5V3b -+Jc

3a+7b-9—-5a-9b—-21=-2a-2b-30

7x2 +5xy+32 =22+ 2xy -2
=7x2+7xy—2z

Vo +23x = x =3Jx =—Jx

S +2y —x =Bz = 3y 3z
8z—4w-3w+6z=14z-Tw
9x+9y—-21-24x+6y—-6=-15x+ 15y - 27

4s—5t—25s—5t+5s+9=35s—-10t+9

5x7 —5y2 +xy—3x2 —8xy—28y2

=2x? —33y2 —Txy
2-[B+45—12]1=2-[45-9]=2—-4s+9
=11—4s

2(3[3x% +6—2x +10]} = 2{3[x% +16]}
=2{3x% +48} = 6x> +96

4(3t+ 1511 —t— 11} = 4{3t + 15— 1[1]}
=43t +15+1%} = 41> +12t + 60

—2(6u° +6u> —2(u* —5+2u))
= —2(6u> +6u” —2u® +10—4u)
= —2(6u> +4u” — 4u+10)
=—12u> —8u” +8u—20

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

7

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

u? +(5+2u+2(5)=u’ +Tu+10

W2 +(=5+2)x+2(=5) = w?> =3w—10

X% +(—4+7)x—28 = x> +3x—28

2x)(5x)+[(2)(2)+(3)(B3)]x+3(2)
=10x% +19x+6

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

X2 42(X)(2Y) +(2Y)% = X2 +4XY +4Y
(22 =202x)() +1% = 4x> —4x +1
72 22(T)(X)+ X2 =49-14X + X

(1-2)(Vx) +IDE) + DNz + D)
=2x+3/x -5

(v3x) +2(3x) )+ 52

=3x+103x +25
()5 v-0
(25)> =12 =457 -1
(@>)? —(2b)? =a* —4b?

X2 (x+4)=3(x+4)

= x> +4x% —3x-12

x(Z +x+3)+1(x% +x+3)

3 2

=X +x2+3x+x +x+3

= x> +2x% +4x+3
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35. x2(3x% +2x-1)—43x> +2x-1) 46 £_7_x+£:2x2_7+£
=3x* +2x° — 22 —12x% —8x+4 Tox X X X
=3x" +2x7 — 1327 —8x +4 o5 o

P AL S W B W

36. 3y(4y> +2y7 —3y)-2(4y> +2y2 -3y) 3u? 3u® 3u? 3u?
=12y* +6y° —9y? —8y> -4y +6y 3y—4-9y-5
=12y4—2y3—13y2+6y 48. T

—-6y-9

37. t{3(t> —2t—8)+5[3t> - 21¢]} =73,
=1{3t% — 6t — 24 +15¢> —105¢)} 6y 9
= {182 — 1111 — 24} "3y 3y
=187 — 11112 — 241 _ 5.3

38. [(22)2 —121(4z% +1) =[422 —1](4Z> +1) ’

— (42?12 =164 1 =
49, x+5)x"+5x-3

39. xBx+2y-4)+yBx+2y-4)+2CBx+2y—4) 22 +5x
=3x2 4+ 2xy—4dx+3xy+2y> 4y +6x+4y—8 -3
=3x% +2y% +5xy +2x-8 Answer: x4 —

x+5
40. [x* +(x+D7P o

= (2?2 +2x% (x+ D)+ (x+1)? 50. x_4)x2_5x+4

=t 20 42 + % 2041 x* —4x
=t +20° 432 +2x+1 —x+4
-x+4
3 2 2 3
41. (2a)’ +32a)*B3)+32a)(3)" +(3) 0
=8a°> +36a® +54a+27 Answer: x — 1
42. (2a)° -32a)*(3)+3(2a)(3)* -3’ 3x° —8x+17
—84% —364% +54a-27 51. x+2>3x3—2x2+ x—3
3 2 2 43 R
43. 2x)" -32x)“3)+32x)(3)" -3 82+ x
=8x> —36x% +54x 27 82 _16x
3 2 2 3 17x-3
4. x +3x7(2y)+3x2y)" +(2y) 7434
=)c3+6)c2y+12xyz-i-8y3 _37
2 Answer: 3x% —8x+17 +—
5. o182 g T

< <

8
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O —x?+dax—4
52. x+l>x4+0x3+3x2+0x+2

.X4+ )C3

—x> +3x7
= ¥
4x% +0x
4x2 +4dx
—4x+2
—4x—4
6

Answer: x3—x2+4x—4+L
x+1
X2 —2x+4
53. x+2)x> +0x% +0x+0
4257
252 +0
2% —4x
4x+0
4x+8

-8

8
x+2

Answer: x* —2x+4—

_1
3x >

54, 2x+3j6x2+8x+1

Answer: 3x —l +

x—2
55. 3x+2j3x2—4x+3
3x2 +2x
—-6x+3
—6x—4
7

Answer: x—2+
3x+2

Section 0.5

z+2

56. 722—z+1|z2+7%+2

22+
212
2
277 =2z7+2
2z-2
2z-2

77 —z+1

Answer: z+2+

Problems 0.5

1. 5b(x+1)
2. 2y(3y-2)

3. 5x(2y+72)
4. 3x2y(1-3xy%)
5. 4bc(2a® —3ab*d +b3cd?)
6. 5r’>(s+2rs*t=3)
7. 2= =(z+T)z-T7)
8. (x+2)(x—3)
9. (p+3)(p+))
10. (s—4)(s-2)
1. 5y)°-22=(5y+2)(5y-2)

12. x+6)(x—-4)

13. (@a+7)(a+5)

14. (2)> = (35)% = (2t +35)(2t —3s)
15. x> +203)(x)+3% = (x+3)°

16. (r-6)(r-12)

17. 5(x% +5x+6) =5(x+3)(x+2)
18. 3(t> +41—5)=3(t—1)(t +5)

19. 3(x%-1%)=3(x+1)(x-1)
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20.
21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32,

33.

34.

GBy-4)3By-2)
Gx+ D(x +3)

(4x+3)(x—1)

25(65% +55—4) = 2535 +4)(25 1)
(32)2 +2(32)(5)+5% = (3z+5)2
Bvw? =) = v+ 2v)w - 2v)
2:35)2 212 = (225 +1)2:35 —1)
2x(x% + x—6) = 2x(x+3)(x—2)

()" =200)(2)+2% = (xy-2)°

[22x+D]> =22 (2x+1)?
=4(2x+1)%

232 [2x(1-2x))
=2x%(2x)%(1-2x)?
=2x2 (4x%)(1-2x)°
=8x*(1-2x)2

x(x2y% =16y +64) = x[(xy)? = 2(xy)(8) +8°]

= x(xy—8)°
X(0x+2)+205x+2)=GBx+2)(x +2)

x(x? —4)+2(4-x?)

= x(x* —4)-2(x* - 4)

= (-4 (x-2)
=x+2)(x-2)(x-2)

= (x+2)(x—2)>

G+ D=1+ (x=2)(x + 1)

=(x+ D[x=1)+(x-2)]
=x+ 1H2x-3)

35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

10

Copyright © 2011 Pearson Education, Inc.

ISM: Introductory Mathematical Analysis

Y2 (y? +8y+16)—(y> +8y+16)
=y +8y+16)(y* - 1)
=(y+4*(y+D(y-1)

tu(12 -3)+ wz(z2 -3)
= (1> =3)(tu+w?)

=(t+x/§)(t—\/§)(tu+w2)

b +43 = (b+4) (b —4(b)+4%)
= (b+4)(b*> —4b+16)

© =1 == +1(x) +17]

=(x=D(x% +x+1)

Y =12 =+ -1)

=(x+ D% —x+D(x =D +x+1)

3% +(2x)° = (3+20)[3% =3(2x) + (2x)?]
= (3+2x)(9—6x+4x%)

(x+ 42 (=[x +4) +(x=2)]
=(x+4)2(x-2)(2x+2)
=2(x+4)2(x=2)(x+1)

(a+5)>%@+)*[(a+5)+@+1)]
=(a+5)°@+1*(2a+6)
=2(a+5)(a+1)*(@a+3)

[P(1 + M)+ [P(1 + N]r= [P+ AI(1 + 1)
= P(1+r)?

BX +5D[(X =31)=(X +21)]=(3X +5I)(=5I)
=-51(3X +5I)

(22 =42 = (P + ) (x> - 4)
= (% +4)(x+2)(x=2)

(16y%) —(z5)* = (16y* + 22)(16y* — %)
=(16y> +22)(4y+2)(4y—2)
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47. (-2 =0+t -
=P+ DG+ D)
=+ DG+ Dy +D(y-1)

48. (12> -2 =*+2)(t*-2)
-~ 42 -(4a) |
=(t2+2)(t+\/§)(l—\/§)
49. (XZ+5)(X2-1)=(XZ+5)(X +1)(X -1
50. (X2 =9)(x> 1) = (x+3)(x=3)(x+D)(x—1)

51. b(a* —84> +16) = b(a® — 4)*
=b[(a+2)(a-2)
=b(a+2)*(a—2)*

52. 2x(2x2 —-3x-2)=2x2x+1)(x—2)
Problems 0.6

a* -9 _(a=3)(a+3)_a+3

1. 5
a” —3a a(a—3) a

x*=3x-10 _ (x+2)(x—5) _x-5
o4 (x+2)(x-2) x-2

2 -9x4+20  (x-5)(x—4) x-5
XX4x-20 (x+5(x-4) x+5

Rl

3x2 —27x+24  3(x—8)(x—1)
253 —16x% +14x  2x(x=T)(x—1)
_ 3(x-8)

2x(x="T7)

156 +x-2 _ (5x+2)(3x—1) _5x+2
3x% +20x—7 Bx=D(x+7)  x+7

1262 —19x+4 _ (4x-1)(3x—4) _4x—1
6x2 —17x+12 (2x=3)(3x—-4) 2x-3

y2 (1) _ y?

=3(y+2) (y=3)(y+2)

10.

11.

12.

13.

14.

15.

16.

17.

18.

11

Section 0.6

(t+3)(t—3)t2: t
1t+3)t-3)% -3

(ax=b)(c—x) (ax-b)(-1)(x—c)
(x—=c)(ax+Db) B (x—=c)ax+b)
_ (@x=b)=)

ax+b
b—ax

ax+b

(a+b)a—-b)a—b)* (a—b)*
Aa-b)a+b) 2

2(x-1) (x+H(x+1)
(x—4)(x+2) (x+D)(x-1)
0 2(x=-D(x+4)(x+1)
(=) (x+2)(x+1)(x—1)
O 2(x+4)

S (x—4)(x+2)

x(x+2)  (x=2)°
3(x—4)(x—2) (x=3)(x+2)
B x(x+2)(x—2)%
T 3(x—4)(x—-2)(x—3)(x+2)

o x(x=2)
3(x—4)(x-3)

X? 4 _4x’_x
8 X 8X 2

3 14 _3x 14 3(4)x
Tx x 7 x Tx

6

15u vt _ 15w

3

3=5v
v 3u 3uy

c+d' 2¢c  2c(c+d) 2c+d)

c c¢c—d c(c—d) c—d
4x dx 1  4x 2
——2_x=——=—=—

3 2x 6x 3

4x 2x _4x(2x) _8x*

1 3 3 3
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0.3 . 3
19. 22X 3 210 _ 2

1 x X

20, = — =" —_37
e A
21, x—3. x—4 :x—3. 1 :)6—3:1
1 (x=-3)(x-4) 1 x-3 x-3
2 2
X x+3
C(x+3)%  x+3
x(x+3) X
3 3 2
23, 10x x+1  10x°(x+1)  2x

(x+D(x=1) 5x Sx(x+D(x—-1) x—1

(x=3)(x+2) (x+3)(x-1
(x+3)(x=3) (x+2)(x—2)
_x+2. (x+3)(x-1
Cx+3 (x+2)(x-2)

_ (x+2D)(x+3)(x-1)
C(x+3)(x+2)(x—2)
_x-1

Cx=2

24,

(x+6)(x+2).(x—5)(x+3)_x+2.x+3
(x+6)(x+3) (x=5)(x+2) x+3 x+2

25.

_(x+2)(x+3)

T (x+3)(x+2)
=1

(x+3)> B+4x)(3-4x)

4x=3  T(x+3)
_(x+3)?(3+40)(3-4x)
 T7@x=3)(x+3)
_(x+3)(3+4x)(=1)(4x—3)
B 7(4x-3)
_ (x+3)(3+4x)

7

26.

27.

28.

29.

30.

31.

32,

33.

ISM: Introductory Mathematical Analysis

2x+3)2x-3) (1+x)(1-x)
(x+d(x—1)  2x-3

_ 2x+3)2x=-3)A+x)(1-x)

(D -D)(2x-3)

_ 2x+3)A+x0)(D(x-1

- (x+4)(x—1)

_ (2x+3)(1+x)

T x+4

y(6x2+7x—3) x(y-D+4(y-D
x(y-D+5(y-1) xzy(x+4)
_yBx—-D2x+3)(y-D(x+4)

- (y—l)(x+5)x2y(x+4)
_(Bx-D(2x+3)

- xz(x+5)

X2 +5x+6 _ @It
x+3 x+3

+2

—1+x

_xl g

x—1 x-1

LCD = 3¢

2.1 6 1 6+1 7

t 3 3 3 3 3

LCD = X3
S 1 _9 X _9X
x3 x? x3 x3 x3

LCD = x> -1

x3 _x3—1 X

x3—1_x3—1 ¥ -1
_ )63—1—)63
-1
-1

X -1

3
1—

34. LCD=s5+4

4 4  s(s+4) 4+s(s+4)
+s5= + =
s+4 s+4  s+4 s+4
_ s> +ds+4 _ (s+2)2
s+4 s+4

Copyright © 2011 Pearson Education, Inc. Publishing as Prentice Hall.



ISM: Introductory Mathematical Analysis Section 0.6

35. LCD=(Bx— D(x+ 1)
1 + X _ x+1 + x(3x—1)
3x=1 x+1 @Gx=Dx+D) QGx=D(x+1)
_(x+D+xBx-1)
C Gx=D(x+1)
_ 3x2+1
T (x+D)3x-1)

36. LCD=(x— D)(x+ 1)
x4+l x-1_(x+Dx+D)  (x=Dx-D
x=1 x+1 (x=Dx+1D) (x=D(x+1)

L (x+D)? —(x-1)?

(x+D(x=1)
_x2+2x+1—(x2—2x+1)_ 4x
B (x+D)(x—1) S (x+D(x=1)

37. LCD=(x—-3)(x+1)(x+3)
1 . 1 _ x+3 N x+1
x=3)x+D) (x+3)(x=3) x=-3)(x+D(x+3) x=3)(x+D(x+3)
_ (xt3)+(x+D
T (x=3)(x+D(x+3)
_ 2x+4
T (x=3)(x+D(x+3)
~ 2(x+2)
T (x=3)(x+D(x+3)

38. LCD = (x— 4)2x + )2x — 1)
4 X _ 42x-1) x(2x+1)
(x—-H2x+D) x-H2x—-1) (-H2x+D2x=1) (x—4H2x+1)2x-1)
_4Qx-1)—-x(2x+1)
C (x—4H2x+D2x-1)
2+ T7x—4
T (x=H2x+D(2x-1)

39. LCD = (x~ 1)(x +5)
4 3% A@+S) 3D+, 3

1 G D@tS)  (D4S)  —Dxt5)  (x-Dx+5)
_ 4x+20-3(x% +4x—5)+3x°
(x=D(x+5)
35— 8x
T (x—D(x+5)

13
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40. LCD = (2x— D(x +2)(3x— 1)
x4l xel 1 (ADGx=D e D@r-D) L QoD+
Qx-D(x+2) Gx—Dx+2) 3x—1 Qx-Dx+2)3x-1) Qx—Dx+2)3x-1) Qx-D(x+2)3x—1)
(x4 DBx—1) = (x—DQ2x—1)+(2x—D)(x+2)
B Qx-1(x+2)3x—1)
_ 3x2 +8x—4
T Q2x=D(x+2)3x—1)

1)2 (x 1)2 (mf X2 42x+1
I+—| =|—+—| = = 5
X X X X X

2 2 2 2 2
42. (l.}.lj :(l+i] :(y+x] :y +22x)]2+x
x oy Xy xy xy X’y

41.

43.

1 jl (1 )cy]l (l—xyjl X
_—y = —_——— = —_— =
X X X by 1—xy
1Y (ab 1V (ab+1Y
at—| =l —+—| = ——
b b b b
_a?b? +2ab+1
R

44.

45. Multiplying numerator and denominator by x gives S

+3  x+3 1
-9 (x+3)(x-3) x-3

46. Multiplying numerator and denominator by x gives

47. Multiplying numerator and denominator by
32x)(x+2)-1(x+2)  (x+2)[32x)-1] _(x+2)(6x-1)

2x(x + 2) gives =
x20)(x+2)+x(2x) 27 [(x+2) +1] 232 (x+3)

48. Multiplying numerator and denominator by
3(x + 3)(x + 2) gives
3(x-1)-13)(x+3)
3B3)(x+3)(x+2)+(x=T)(x+3)(x+2)
-12 12

TN 432

49. LCD =3x+h-3x
3 3 3x 3 x+h

Gorh G Teenls Yaonds
El=en

%x+hy;

14
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50. LCD=+3+x-x
i, 2 _wir | 2
Bix Jx Bradx Bradx

_x2+2\/3+_x

C Brxdx

1 2-y3 2-3
23 23 43 V3

1 1+\5_1+J§_1+\E=_1_\/§

51.

1-2 1442 1-2 -1

V2 Bi6

V3-6 Z++6
*/5(\/5+*/6)=«/€+x/§=_\/€+2x/§

3-6 -3 3
_7 s(V6-7)
G 7

J7 6—7
zs(%—I)ZS(ﬁ_\g)

52,

53.

7

54. >
+

SEES

25 Va-5_ 2V3(3-45)
Bids 35 35
_23-215

-2
=3+4/15

25 BT
37 BT
25 (3 +47)
-

_2(«/E+x/§)

5S.

56.

—4
154435

2
3 =7 _3-3J7
N A N

57.

(x=3)+4 _ x+1 Jx+1_ (x+D)(Vx+1)

58. - : -
-1 Jx-1 Jx+1 x—1

15

Section 0.7

“. 5(2-3) ) 4(1++2)

(2+43)(2-+3) (1-v2)(1++2)
5(2-43) 4(1+42)

4-3 1-2
5(2-v3) 4(1+42)
S

=5(2-3)+4(1+2) =442 -5J3+14

5¢%2 5 4fx-12
ax+12 4fx+12 4x-12
2
_20x2x—60x2  20x (\/;—3)
16(x—9)

60.

16x— 144
) 5x2(\/§—3)

T 4(x-9)

Problems 0.7

1. 9x—x>=0; 1,0
Setx=1:
oN-1* 20
9-120
8#0
Setx=0:
9(0)—(0)> 20
0-020
0=0
Thus, 0 satisfies the equation, but 1 does not.

2. 12-7x=-x> 4,3
Set x = 4:

12-7(4) 2 —(4)°

12-28 2 -16

-16=-16

Setx =3:

12-7(3) 2 —(3)°

12-212 -9

-9=-9

Thus, 4 and 3 satisfy the equation.

Copyright © 2011 Pearson Education, Inc. Publishing as Prentice Hall.
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