A26 Answars to Exercises and Chapter Tests

2L () fX) = (x+ 1P -2 22, (8) f(x) = (x —4)* - 8
() (b

",_2 I
CL-24 3] -8

(¢) Minimum f{—1) = -2 (¢) Minimum f{4) = 8
2. @ fx) = ~(x+ P+ 7
(b} ;

¥

(3

(¢) Maximum f(—3) =%
2. @) i) = —(c+3+ 10
(b) 3,100 ¥

{c) Meximum f(—3) = 10
25, (a) g(x) =3(x — 2+ 1 26. (a) g{x) =2(x +2)*+3
(b) . ®) - ¥

{¢} Minimum ¢g(2) = 1
27, (a) hix) = —(x +§* +3
()]

(¢) Minimum g{—2) =13

() Maximum h(—3) =3

28, (a) hix) = —4(x + 3F + 4
(h)

{c) Maximum h(—1) = 4

29, Minimum f{—3) =3 30. Maximum f{§) = 1

31 Maximum f(—3.5) = 185.75 32, Minimum f(--2) = 73
33. Minimum £(0.6) = 1564 34, Minimum {3} = —5625
35, Minimum A(—2) = ~8 36. Maximum f(—3) = 10

37, Maximum f(—1) =% 38, Minimum g(2) = —1

39, f(x) =2x*—4x 40. f(x}) = —3(x—3)*+4

41, (—o0,00), {—00,1] 42 (—00,00), [~4, 00}

43, (—o0, 00}, {—?%, oo) 44, (—o00,00), {—00,7)

45, (a) —4.01 (b) —4.011025

46. () 118 (b) > +8V§ ~ 1176777

47. Local maximum 2; local minimums —1,0 48, Local
maximums 1, 2; local minimum —1  49. Local maximums 0, 1}
Jocal ipinimums —2, —1 50, Local maximums 2, 3; local
minimums 0, —1  51. Local maximum == .38 when

x = —0.58; local minimum ~ —0.38 when x ~ 0.58

52. Local maximum = 4.00 when x = 1.00;

lecal minimum = 2,81 when x =~ —0.33

53. Local maximum =~ 0 when x = 0;

Tocal minimum = —13.61 when x =~ ~1,71;

local minimum = —73.32 when x = 3.21

54, Local maximum = 13.02 when x =~ 1.04;

local maximum == -~7.87 when x = --1,93;

local minimum = —13.02 whenx =~ —1.04;

local minimum =~ 7.87 when x =~ 1.93

55. Local maximum = 5,66 when x == 4.00 -

56. Local maximum = 0.32 when x =~ 0.75 57. Local
maximum == 0.38 when x =~ —1.73; local minimum = —(.38
when x = 1,73 §8. Local maximum =~ 1,33 when x =~ 0.5
59. 255 60. (a) 556t (b) 204.9 ft 61. $4000, 100 units
62, $450, 1500 cans 63. 30 times 64, 150 min, 4.5 mg/l.
65, SO trees peracre 66, 7.5 mi/h 67. 20 mi/h  68. 3.96°C
69. r~0.67cm
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LAW) =3 w>0 2 Alw) =u? + 10w

3 VW) =i w>0 4 V) = 4ar?

5. AR =10x — x40 <x<10 6. P{x)=2x +3;—2,x >0
7. Alx) = (V3fa)%x>0 8. S(V) =6V, v>0

9. r{A) = VAfm,A>0 10, A(C) = cH4m),c>0

11, S(x) = 2x® + 240/x,x >0 12. I{d) = 3d

13. D{t) =254, =0 14, P(x) = 60x — x*

15, A(b) =bVE —Db,0<b<4 16, P(x}=(3+ VS




17. A() = 20 V100 — B0 < B < 10

18, h(r) = 300{(wrr®) 19, (b) p(x) = 2(19 — x)

(©) 95,95 20. 50,50 21 —12,—12 22, 5fiby 5t
23. (b) A(x) = x(2400 —2x) (c) 600 fuby 1200

24. (2) AMw) = —3(w® — 150m) (b) 14,062.5 fi?

25. () f(w) = 8w+ 7200fw {(b) Width along road is 30 fi,
length is 40 ft (c) 15 ft {0 60 ft

26 @ AR) =4 —3x+% (b) 5cm

27. () R{p) = H3D()0p + 57,000p (b) $19 (c) $9.50
28. (a) P(x) =80 + 12x — 2x% (b) $13,$98

29. (a) A(x) = 15x — ( z ; 4);:2

(b) Width ~ 8.40 fi, height of rectangular part =~ 4.20 ft
30, (@) Vi) =4x® — 642+ 240, 0 < x < 6

(b) 1174 =x = 3,898 (c) 262.682 in°

3L (@) A(x) = x>+ 48/x (b) Height = 1.4 fi,
width =~ 2.88 ft 32, 3.27 by 5.33

33. (@) A(x) = 2x + 200{x (b) 10mby10m

34, (@) Tx) =3Vx? — 14x + 53 + ix (b} 6.13 mi from

point B 35, (a) E(x) = 14V25 + x” + 10(12 — x)
b) To pomt C, 5.1 mi from point B 36. (b) 9.23 by 13.00

Sec‘tmnﬂ# = prpasiio.

L {f +g)x) =3+ x — 3, (—o0, 0);

(f ~ g)x) = —x* + x — 3, (00, 00);

(f)(x) = ¥* — 3x% (—o0,c0);

( )(1) = ,( o0, 0) U {0, 00)
2{+gx) = +2x—1, {—o00, 00);

(f — g)(x} = —2x% + 2x + 1, (—o0, 00);
(fg)(x) = 3x* + 62° — x? — 2x, (—00, c0);

( )()Mx +2x,xa&,_\/_

3{(f+g)x)=V4-x"+V1i+x[-12];
L) = VA - - VI + . [-1,2)

(Fo)x) = V=2 ~ & + ax + 4,[-1,2];

()() I+x(12]

4. (f +@)x) = VO — 27+ Va® - 4,[-3,~2] U [2,3);
(F — ) = V9 —x* - Va® — 4,[-3,-2] U [2,3};
“(fgdx) = V=t 4 1352 - 36,[~3,—2] U [2,3);

Do =

92__“‘:, [-3,-2) U (2,3)

Answers to Section 2.7 A27

6x+ 8

5. f+e)) =7 # ~4x#0;
(=) =t x v 420,
(fg)()————~,x¢ —4,x #0;

(—)(x) = 4,x #~4,x#0

6. (f"“g}(x)" IJ¢ =13
(f ~ 9)()— ,x=/= -1
U)) = 5 1)2,”& i (D =2 -1x0

7. 0.1 s [~1,0) U (0,00) 9. (3,00)
10, [—3,1) U (1, 0)

11. 12.
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. (@ 1 (b) —23 18, (a) 16 (b) —47 19. (@) —1!
) —119 20.(a) —29 () -2 2L (a) —3x2+ 1

(b) ~9x* +30x—23 22 (a) 9x—20 (b) —x* + 422
23,4 24.3 25.5 26.0 27.4 28 —2

29, (f=g){(x) = 8x + 1, (—o00, 00);

(g ° ix) = 8x + 11, {—c0,00);

(Fo x) = 4x + 9, (00, c0);

(g °g)x) = 16x - 5, {—o0, 00)

30. {(f>g)(») = 3x — 5, (—o00,00);

(g ° f)(x) = 3x ~ 3 (oo, go); N

(f o H)x} = 36x — 35, (~00,00); (g o g)(x) = e {00, 00)



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 =

— L
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



