A28 Answers to Exercises and Chapter Tests

3L (f°€!)(x) = {x + 1)’ (—o0,00)

(g° F)x) = x* + 1, {00, 00); (F o f){(x) = x* (—00, c0);
 (geg)) = x + 2, (~0,00

S 32 (feglx) = x + 2,(—o0,00)

2 fge Px) = V3 x* 4 2,{—o0, 00}

{f o N)(x) = 2% + 6% + 12x* + 10, (—o0, 00);

(7 °9)(x) = x**, (~00,00) ,

33, (Fog)(x) = E;%_“Z,x # 2 (go ) =+ 4370
(Fofilx)=xx+0, (g o g){x) = 4x + 12, (—00,00)
34, {(fog)x) = x - 3,{3,00);

{gofix) = 'V x? = 3,(—00, —V3] U [ V3,00);

(f e H) = x* (—c0,c0);

(geog)x) = VVx-3-3][12,00)

35. (fog)(x) = |2x + 3}, (00, 00);

(g N(x) = 2}x] + 3,(—00,00); (F o f)x) = {x]. (-0, 00);

: {geg)p) = 4x +9,(—o0,00)
36. (fog)x) = jx + 4] — 4,(—00,00);
{g° H(x) = |xl, {—o0,00); (F f){x) = x — 8, (—00,00);

L fgeg)) = [x+ 41 + 4, (~o0,00)

3. (fogix) = X E 0

T e Rt

e =
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2 +l,l:# l,x?‘= 3

{g°9)(x) = 4x — 3,(—00, 00}

. (o0 =
(g0 == = (0,000 (F> )x) = x4, (0,0

{—o0,0} U (4,00);

(geg)(x) = x* — 8x% + 12x% + 16x, (—00,00)

39, (£og)x) = Vi, [0,00): (g ° A&} = Vi, [0, c0);
{f o ) = V5, (~00,00); (g ° g){x) = Vx, [0,00)

+
40, (Fog)(x) = 2xx 4 it —2x40;

(g )x) = N ix,x% ~LxFQGfoNx)=xx+0
(@9)0) =5 x# ~2x % 4
a4, (fogoh)x)=Vx—-1-1

42 (fog°h)(x) = O+6xt+ 127+ 8
43, (fegeh)x) ={(Vx—5)* +1

3
M. (Fog2 1)) = yf 5o

E 45, glx) =x— 9, flx) =%

46, g(x) = Vx, f(x) =x+ 1

47, glx) = x% f(x) = xf(x + 4)

48, g(x) =x + 3, f(x) = 1fx 49, g(x) =1 — x% f(x) = |x]
50, g(x) = V& f(x) = V1 +x

51, h{x) = 2% g{x) = x + 1, f{x) = Lfx
52, fifx) = Vx,g(x) = x — 1, f(x) = Vx
53, hix) = Vx5, g(x) = 4 + x, f(x) =
54, K{x) = Vx,g(x) = 3 + x, f(x) = 2/x*
55. R(x) = 0.15x — 0.000002x*
56. P(x) = 0,055x — 0.0000015x 57. (a) g(r) = 60
) F) =7 (© (Fog)(t) = 3600m* 58. () f(r) =+
®) g(r) =imr* © {g° (1) = 3m> the volume as a
function of time 59, A(f) = 16ar#* 60. (a) f(x) = 0.80x
) g{x) =x — 50 (&) (feg)x) = 0.80x — 40;
{g © )(x} = 0.80x — 50; applying the 20% discount, then $50
coupon (g ° ) gives the lower price  61. (a) f(x) = 0.9x
M) g(x) =x— 100 () Feoglx) =09 — 90,

g ° f(x) = 0.9x — 100, f = g: first rebate, then discount,
g © f: first discount, then rebate, g ¢ f is the better deal
62 (a) s= Vit d> (b) d=350
(© st) = V1 + 122,500

3.%
Section 28 = pEAEsD
I.No 2.Yes 3 Yes 4.No 5. No 6. Yes 7. Yes
8. Yes 9 Yes 10. No 11 No 12. Yes 13. No
14. Yes 15. No 16, Yes 7. (a) 2 (b) 3
i8. (@) 5 (b)4 19,1 20. 1
A ) =sHe—-1) 32 @) =6—x
3. "’(x) ={x—7) 3. fx)=13-x)
35 () =2x 36 F'x) = /Vgx>0
37 5N = (1fx) ~ 2

—2f: H

38. F7ix) = _'"“M\.(i-: )
39, F %) = (5x— 1)f(2x +3)
40, £7(x) = V5~ x)
41, F ) =P —2),x=0
42, f t(.1.‘)— \/I'l‘;—i,AZ—%
43, fi) = vVd-xx=4
M )=+ 1) x=0
45, N x) = (x — 4)° 46, f'(x) = V2 - Vx
47, F i x) =x — 2x,x= 1

48, f(x) = VI - L0=x=3 49, fix) =
50 §7() = VT —x
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Answers to Section A29

57. One-to-one 58, Not one-to-one *
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66, x= 1,97 (x) =1+ Vx _ !
67. x= ~2,h7(x) = Vx~2 68 x=3,k7(x)=3 4«
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71, {a) f(x) = 500 + 80x (b) F{x) = &(x — 500), the
number of hours worked as a function of the fee  {¢) 9; ifhe
charges $1220, he worked 9h 72, (a) V7Y(r) = 40 — 4V,
time elapsed since the tank started to leak  (b) 24.5 min; in
24.5 min the tank drained 15 gal of water

f
T _ .
73, @) v7(r) = 1025 50 ® 0498 ata

distance 0.498 from the central axis, the velocity is 30

74. (8) D™Y(p) = 50 — ip, the price associated with the
demand D (b) 40; when the demand is 30 units, the price is
$40 75, (a) F'(x) = 3{x — 32); the Celsius temperature
when the Fahrenheit temperature is x  {b) F~'(86) = 30;
when the temperature is 86°F, it is 30°C

76, (a) f{x) = 0.8159x (b) f'(x) = 1.2256x, the exchange
rate from U.S. dollars to Canadian dollars  (¢) $15,014.09in
Canadian currency

_ foax if 0 = x = 20,000
71. (@) fix) = {2000 +0.2(x ~ 20,000) ifx > 20,000

- 10x if 0 = x = 2000
I =

®) () {10,000 TS5y ifx > 2000
If you pay x euros in taxes, your income is f '{x).
© £7(10,000) = 60,000 78. (@) f(x) = 0.85x
) glx) =x — 1000 (c} H=0.85x — 850
(d) H(x) = 1.176x + 1000, the original sticker price for a
given discounted price (e} $16,288, the original price of the
car when the discounted price ($1000 rebate, then 15% off} is
$13,000 79. F7Y{x) = i(x — 7). A pizza costing x dollars has
§7*{x) toppings.
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Chapter #Review 2 RRgetss

1.6,2,18,a> —da+6,a° + da -+ 6,x> — 2x + 3,
40— 8x+6,2x> —8x+ 10 2. 1,4 — V21,4 — V3q,
4-V-3Ix—-06,4 -~ Viai—-63x—-8V3=x—06+ 10 25, 26,
3. (@ —1,2 () [-4.5) () i-4,4] (d) Increasing on
[~4, -2} and [—1,4}; decreasing on [—2, — I} and [4, 5]

(¢) No 4. (a) Nota function (b) Function (¢) Function,
ane-to-one () Not a function 5. Domain [ —3, 00), range
[0,00) 6. Domain (—20, c0), range {4, 00) 7. (—00,00)

8 x#1 9 [~4,00) 10. (—1,00) 11 {x|x# —2,—1,0}
12. x# —Lx#3 13 (oo, —1JU[1,4] M. x# —4
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Answers to Chapter & Review A31

45. 10 Increasing on (o0, 0},
[2.67, 00); decreasing on
[0, 2.67)
=10
46, 20 Increasing on{—2, 0 [2, co);

l \/ 1 decreasing on {—oo, 2], [0, 2]
.-5{ T Js

-5

47. {a} Shift upward 8 units (b} Shift ieft 8 wnits

{e) Stretch vertically by a factor of 2, then shift upward 1 unit
{@) Shift vght 2 units and downward 2 units (e} Reflect in
y-axis () Reflectin y-axis, then in x-axis

(g) Reflect in x-axis (h) Reflectinliney = x
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49, (a) Neither (b) Odd {c) Even (d) Neither
50. (@) Odd (b) Neither (c¢) Even (d) Neither
51 fx) = (x + 2)* = 3 52, f(x) = —2(x~3)* + 30



A32 Answaers to Exercises and Chapter Tests

L 83, g(—1)= -7 54.3 55 68ft 56, $88,500, 86. (b)
- 15,000 units  57. Local maximum = 3.79 when x = 0.46; ¥
" local minimum = 2.81 when x ~ —0.46
58. Local maximum = 3.175 when x = 4.00; 5
iocal minimum = 0 whenx = 0 4
59, f
2‘//
MC
sakes ' + '
/\ o 2 3 6 x
A e o Monts @ FEY=0-1)Yx=1
- 3
60, A=bVEZ B Chapter ® Test B pgRN-ARY
'- _ V3 53, 1. {2) and (b} are graphs of functions, (a) is one-to-one
61 @) AQY) = SV3x =5 (®) Semby =, om 2. (@) 2/3, V6/5, Val(@ ~ 1) ) [~1,0) U (0.00)
2 2 Y] 35
oW AW =+ \/5(1;) p VIO X =10 4 @) ®
S (@) 435m 63, (a) (F+g)x) =22 —6x+6 g
G®) (Fg)) =xt—2 ! I
L (fg)(x) = 37 + 13> — 18 + 8 i I
) (la)) = (57— 3x 4 2)/(4 — 3x) -5 ¥ sTx TET
(@) (feg)x) =9xr— 158+ 6 . a]
Lo OGN ==t -2 64 @ (Fog)lx) =x T
D) o) =1x ©2 @) 26
C@ Fege ) =1+2" ) (gefog)) = Va—l :
65 (feg)x) = —3?% + 6x — 1, (—00,00); 5. (a) Shift right 3 units, then shift upward 2 units
o lgefx) = —9x% + 12x — 3, (—o0,00); {fo F(x) = 9x — (b) Reflect in y-axis 6. (a) f{x) =2(x —~2)* +5
" (—o0,00); {g o g)(x) = —x* + 4x® — 627 + dx, (o0, 00) (b} \r © f(2) =5
. 2 [
S 66 (Feg)) =TT (oo fg e ) = = :
— [0,16) U (16,00); (f o f)(x) = ", [0, c0); o7
U geg)w) = ;:;x,x #4, %52 1 &%
67. (Fogeh)x) = 1+ Vx PR I S
68. h(x}) = Vx, g =1+x,
fx) = 1/Vx 69. Yes 70. No 71. No 72. Yes 73. No 7. @) —3,3 (b) .
74. Yes 75, f7'(x) = —;;—2— 76. £7(x) = 43— 1) /
775 = Vr -1 T8 f) =24 (x— 1) 7
79, (a), (b} oy S
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A 8. (a) A(x) = —3x2+ 900x (b) 150 f ‘
- t ;’, * 9. (@) Feg)x) =37 +1 @) (g Hx) =5 -2
Iy ©2 @2 @ @egog)e)=x—9

© i) =vx+4
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