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PART I11: Solutions to Even-Numbered Exercises
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Section 1.4 Combinations of Functions

Solutions to Even-Numbered Exercises

2. fx) =2x—5,gx) =1—x

@ F+9x=2x-5+1-x

=x—4
() f-g0=2x-5-(1-%
=2X—5—-1+X
=3x—6

© (fg(x) = (2x = 5)(1 ~ %)
=2x— 2@ -5+ 5x

= -2+ 7x—-5
f 2xX—5
(d) (g)(x)— .
(¢) Domain: 1—x#0
X#1

6. f(x) = VX2 — 4, g(x) = X

10.

X2+ 1
@ f+9x=Vx—-4+

XZ
X2+ 1

0 (- g = —d— %

X2+ 1
x? X252 = 4
© tow = (= ) =2
f G
@ (5w = =2+
-2+,

(€) Domain: x> —4=0
=400 x=z20rx<—2
Domain: |x| =2

f-9(=2=f(-2 —d9(-2
=(-22+1-(-2-4)
=4+ 1-(-6)
=11

4, f(x) =2x—5,9gx) =5
@ f+gx =2x—5+5=2x
(b) f—g(x) =2x—-5-5=2x— 10
(© (fg)(x) = (2x — 5)(5) = 10x — 25

f 2x—5 2
(d) <g>(X)= 5 =gx—1
() Domain: —oco < X< oo
X
8. f(x) VT gx) = x3
X X+ x4+ x3
(a)(f+9)(X):m+X3=ﬁ
X X—x*—x3
(b)(f—g)(x)zm—xszﬁ
X x4
© (X =~ = "
f X
@ (3= 2y
X 1 1

:x+1.;:x2(x+1)

(e) Domain: x # 0,x # —1

12. (F + g)(1) = f(1) + g(1)
=12+1+(Q) -4
=-1
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14. (fg)(—6) = f(—6) - g(—6)
=[(—=6)? + 1][(—=6) — 4]

= (37)(—-10)

= =370

f
1. (3)0 - 4o =04~

18. f+gt—4) =ft—4H+gt—4H=(t—42+1+(t—4 -4
=t2-8t+16+1+ (t— 9§

=t2-T7t+9

20. (fg)(3t?) = (3t2)g(3t2) = [(3t?)% + 1][3t2 — 4]

24.

3L \

Y

2

= (9t* + 1)(32 — 4)
— 2715 — 3614 + 32 — 4

28. f(x) = %x, gx) = —x+ 4,
(f+ ) =3x+ (—x+4) =43

N

T

f+g

f

1

J

NN

32. f(x) = g g% = Jx

(F+ 9 =7+ VX

10

14

g(x) contributes more to the magnitude of the sum
for 0 < x < 2. f(x) contributes more to the magnitude
of the sum for x> 6.

2 (;)(t +2)

fo 0+1 1

ft+2) (t+22+1
gt+2 (t+2) -4

2+ 4t+5
i U #2
26. 5
/
1L I 1 1 1 1 I 5
-y
30. f(x) =4 — %2, g(x) = X,

f+g)=4-x)+x=-x2+x+4

6

—6\111/111116

l

-2

34. f(x) = x2 — % gx) = —3x? — 1,

(f+g0)=(x2—3) + (-3x2—1) = —2x2 — >

g contributes more on both intervals.

3
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36. fx)=%¥x—1, gx)=x+ 1
@ (f-g)(x) = f(g(x)
= O3 + 1) @ (fe-9(x) =f(gkx)
=¥+ -1 _ f<1>
— 3 X3 =X X
® (@-H = g(f(x) _ (1>3 _1
= gtk 1) )
= @x-1P+1 ®) (@-HK) = gf () = goe) =
=x—-—1)+1=x

38. f(x) = 3, g(¥ =§

40. (3@ (f-g(x) = f(g(x) = f(x* - 1) (b) “
=Je-1)+1 i
— 33 = x N S—— o 6
(@-H)() = g(f(¥) = o(¥x+ 1) ;
= [g/m 3 _ 1 -4
=(x+1)-1=x
They areequa. (f-g)(x) = (g -f)(x) = x

42. () (fog)x) = (g-HX) = //x = x¥/4 44. (@ (f-g(x) ="f(g(x) =f(x + 6) = |x + 6]
(b) ) (@) = g(f(x) = g(|x|) = |x| + 6
(b)

-1

They are equal.
They are not equal. However, [x + 6] = |x| + 6
forx = 0.
46. (@) (f-g)(x) =f(dx+1) = %[(4x +1) — 1] 48. (a) (f-g)(x) = f(3 X + 10) = [E/x + 10]3 —4
=%[4x]=x =(x+10)—-4=x+6
(@-H = glilx — 1) = 4G(x - 1] + 1 (9°1)) = 9o — 4) = ¥~ 4) + 10
=(x—1)+1=x =33+6
(b) They are equal because x = x. (b) They are not equal because x + 6 # /X3 + 6.
© 1% T g [ a6 © [ T | o)
-1 -1 -1 -2 4 ¥y-2
0 0 0 0 6 J6
1 1 1 1 7 37
2 2 2 2 8 Y14
3 3 3 3 9 J33
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50.

52.

56.

60.

64.

@ (f-9109 = f(g00) = 1) = g5
6
- —3-5
6 6
@°W”:%&—5%:{m—5>
R
3-5
6 -6
(b) They are not equal because v e v—
© % T g | o(to0)
0 e e
1 -3 3
2 | -5 | -6
3 | -3 | -3
@ (f—o(1) =11 — 9@
—2-3=-1
(b) (fg)(4) =1(4) * 9(4)
—4.0=0

@ (9-91) =9g@@) =9B) =1
(b) (-9)(0) = g(g(0)) = g(4) =0

h(x) = V9 — x

One possibility: Let g(x) = 9 — xand f(x) = V/x.

(fog(x) =f(9 —x = V9 —x=h(x

h(x) = (x + 3)¥2
One possibility:
Letg(x) = x + 3and f(x) = x¥/2,
(fog) =f(x+ 3
= (x + 3)¥%2 = h(x)

54.

58.

62.

66.

(@ (fog)(1) =f(g(2)
=f(3) =2

(b) (gof)(3) = g(f(3)
=92 =2

h(x) = (1 — x)3

One possibility: Let g(x) = 1 — xand f(x) = x3.
(fogx) =f(1—-x =(1-x3=h(x

4
) =5 1 o)
One possibility: 4
Letg(x) = 5x + 2and f(x) = .

X

4
(fogx) =f(Bx+ 2) = 5% + 2)2

(@ Domainof f: x+3=00 x= -3
(b) Domain of g: &l real numbers

(c) Domain of (f-g)(x) = f(%) = 34— 3

g+3zom X2 —6
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68. (@) Domainof f: al x# 0 70. (&8 Domainof f: al x # 1
(b) Domainof g: al x# 0 (b) Domain of g: al real numbers
. 1 ) 3
(c) Domain of (f-g)(x) = f<§> = 2X, X # 0, (c) Domainof (fog)(x) =f(x+1) = X+ 12-1
isal x # 0. 3 3

X+ 2x x(x+ 2
isal real numbers # 0, —2.

fix + h) —f(x) _ [Sx+h +1] - (Bx+1) f(x +h) —f(x) _[(x+h?+4] - (x2+4)

74. =

72.

h h h h
2 2 — w2 _
=ih=5,h¢o _xXt+t2h+h+4-x>—-4
h h
_h + h? _ h(2x + h)
h h
=2X+hh#0
2 2
%6 f(x+h —f(x)  (x+h? x> 2x2—2(x+ h)?
' h B h ~ h(x + h)2x2
22 — 2(x2 4 2xh + h?)
h(x + h)2x?
_ —4xh — 2h?
~ h(x + h)2x2
_h(=4x—2h)  —4x—2h
“hix+ hpe - x+npe N0
g fxH+H) =) _ = VAX+R) + VA = A+ - VA
‘ h h —VA(x + h) — /4x
_ 4(x + h) — 4x
h[— /4(x + h) — /4x]
4h —4

T —h[V/ax + 4h + /a1 Jax+ 4h + J/ax

-2
=———~h=#0
X+ h+ Jx
80. (a) Totd sales=R,; + R,
= (480 — 8t — 0.8t?) + (254 + 0.78t)
=734 — 7.22t — 0.8t2

(b) 750
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82. 1

a

54

-10

For 2000,t = 10 and (y, + VY, + y5)(10) =~ 613.95
=~ 614 hillion.

86. x = 150 miles — (450 mph)(t hours)
y = 200 miles — (450 mph)(t hours)
s= /T2
(150 — 450t)? + (200 — 450t)?
= 50./162t2 — 126t + 25

84. () r(x) =§

(b) A(r) = mr?
(©) (Aon(X = Alr(x)

A<

A o r represents the area of the circular base of
the tank with radius x/2.

88. (@) R=p — 1200
(b) S= 0.92p
() (Re9(p) = 0.92p — 1200
(SoR)(p) = 0.92(p — 1200)
(d) (R0 9(18,400) = 15,728
(So R)(18,400) = 15,824

The discount first yields alower cost.

90. False. (fog)(x) =f(6x) =6x+ 1, but (g-f)(x) = gx+1) =6(x + 1)

92. Let f(x) and g(x) be odd functions, and define h(x) = f(x)g(x). Then,

h(=x) = f(—=x)g(—x)

=[-f(x)][—g(x)] sincefand g are both odd

= f(x)g(x) = h(x).

Thus, his even.

Let f(x) and g(x) be even functions, and define h(x) = f(x)g(x). Then,

h(—=x) = f(=x)g(—x)
= f(x)g(x)
= h(x).

Thus, his even.

since f and g are both even

94. g(—x) = 3[f(=%) + f(=(=x)] = 3[F(=x) + F()] = g,

which shows that g is even.

h(=x) =3[ f(=%) = f(—=(=x)] = 3[ (=% — f(x)]
= —3[f(0 = f(=x] = —h(x),

which shows that his odd.
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96. (a) f(x) = g(x) + h(x)

_ %[f(x) +H=x] + %[f(x) — (=]

=%[(x2—2x+1)+(x2+2x+ 1)]+%[(x2—2x+ 1) — X2+ 2x+ 1)]

= (x2+ 1) + (—2x) = (even) + (odd)
(b) f(x) = g(¥) + h(x)

1 1
= SLF) + F(=] + ST = (=]

o e e
2l\x+1 —-x+1 2l\x+1 —x+1 1-x2 1-—x?

-1 X
—X2_1+X2_l—(even)+(odd)

98. Three points on the graph of y = %x?’ —4x2+ 1 100. Three points on the graph of y = 2 )i 5 are
are(0,1), (1, —2.8) and (— 1, —3.2). (0,0), (1' _;) and (_1, ;)_
4 4
2-5 31-11
102. y—5—_8_1(X—1) 104. y—1.1—ﬁ(x—0)
1 1
y—5—§(x—1) y—1.1——2x
3y-x—14=0 2y+x—22=0
106. y 108. y
10 + 571
8 a4t
6 3,
4+ 2+
2.1(0, 1 1+ (2,0
L A f |t X
‘86 %2 246810 54321 72345
(-6,-3) 7 1
-6+ -3+
ol =
110. y
51
Nl
3l
+ 1
21 23]
= X
i_ﬁj/l” 12345
(—4,—%) :2:
ol
sl




