ANSWERS

ChO ter 2 _ {50 ifo=x=10 Fx)
P oL WF(X) =g _ 40 ifx > 10 B) 150
Exercises 2.1

L (x—9)(x+9) 2. (x—=8)(x+8) 3. (x—7)(x+3)
4. (x +9)(x — 4) S.xx 3)(x —4) 6. x(x+5)(x+10)
7.(2x—1)(3x+1) 8 (4+3)(5x—1) 9.2 10.2 11. 125
12. 225 13. (A)2 (B) 2 ©2 D2 14. (A2 B2 ©)2 D)2 20 ¥
15. (A)1 (B)2 (C)Doesnotexist (D)2 16. (A)4 (B)4 (C)4 (C) All 3 limits are 50.
(D) Does not exist 17. 2 18. 1.9 19. 05 20. 1.5 21. (A)1 (B)2 15, 0=x=10 G
(C) Does not exist (D) Does notexist 22. (A)2 (B)2 (C)2 (D)2 92. M G(X) = Liox x> 10 (B) €
23. (A)1 B)1 (©O1 (D)3 24. (A)0O (B)O (©)0 (D)0 ’ 250
25. (A)—2 (B)—2 (C)—2 D)1 26.(A)3 (B)—3 (C)Does not exist 200
D)—-3 27. (A)2 (B)2 (C)2 (D)Doesnotexist 28. (A) =3 B)3 i(fg B
(C) Does notexist (D)3 29. 12 30. -6 31. 1 32.2 33. —4 50
34. =2 35. —15 36. 1/2 37.3 38.4 39.15 40.8 41. —6 0053035
42.19 43. 1 44 -8/15 45.3 46. —2 (€) $150; $100; does not exist
5 .
47, fwy 48. fw) 49.  f) X if0 = x < 300
5| S 5 0.97x if300 = x < 1,000
s o g 95. (A) D(x) = { 0.95x if 1,000 = x < 3,000
5x — ¥ 5x 0.93x if 3,000 = x < 5,000
0.9x ifx = 5,000
50. f) 51. (A) 1 (B) 1 (C) 1 (D) 1 52. (A) 2 (B) 2 (B) lilnil)O() D(X) does not exist because
T ©2 ®2 53.(A)2 B)1 (C)Doesnotexist im D) = 970and _lim . D(x) = 950;
R o= (D) Does notexist 54. (A)0 (B) 1 (C) Does not exist !
= . . lim ~ D(x) does not exist because
* (D) Does not exist 55. (A) —6 (B) Does not exist —3.000"
(C)6  56. (A)Does notexist (B)0 (C) Does not exist . Jgr(gg)o D(x) = 2850 and _lim . D(x) = 2,790
57. (A)1 (B) —1 (C)Does notexist (D) Does not exist 58. (A) 1 96. (A)
(B) —1 (C) Does not exist (D) Does not exist 59. (A) Does not exist x if0 = x < 300
1 1 3 300 + 0.97(x — 300) = 0.97x + 9 if 300 = x < 1,000
B)7 (©7 60.(A)—1/3 (B)Doesnotexist (C)1/3 61. (A)— P) = { 0.97(1,000) + 9 + 0.95( — 1,000) = 0.95x + 29 if 1,000 = x < 3,000
B)-3 (©)0 62. (A)=5 (B)—-2 (C)0 63. (A)0 (B)—1 0.95(3,000) + 29 + 0.93(x — 3,000) = 0.93x + 89  if3,000 = x < 5,000
(C) Does not exist  64. (A) Does notexist (B) =1 (C)0 65. (A) 1 0.93(5.000) + 89 + 0.90(x — 5,000) = 0.90x + 239 ifx = 5,000
B)3 (©F 66.(A)10 (B)—4 (C)5/4 67. False 68. True 69. False (B)  lim PC) =979; lim == P(x) = 2,879
70. False 71. True 72. False 73. Yes;2 74. No; Does not exist 97. F(x) = {20)( if 0 < x = 4,000
75. No; Does not exist  76. Yes; —4 77. Yes; 7/5 178. Yes; 1/2 80,000 ifx = 4,000
79. No;0 80. No;9 S81.3 82.5 83. 4 84.4 85 —7 86. —4 Jim FG) = 80,000, lim F(x) = 80,000
87.1 88. -3 98. A(x) — {20 if 0 < x = 4,000
1 =2 1 = - A(X) = {80000 .
89. (A) .f?—»mrfgx; L ® ,lv‘l?rf(x) - ; ©m=15 A 2 0. ‘f?‘ 2A4’009
x1—>ml*f = et flx) = S 4000 ) = =00 ®) =
f) f) 5 99. }LI)I% f(x) does not exist; Xan} 0f(x) =0;

limg(x) = 0; lim g(x) =1
x—5 x—10

S ]

>
=

X % Exercises 2.2
l.y=4 2.x=5 3. x=-6 4 y=1 5 2x—y=—-13
6.3x+y=20 7.7x+9 =63 8 —5x+y=25 9. -2 10. =

(D) The graph in (A) is broken when it jumps from (1, 2) up to (1, 3). 11. —© 12. © 13. Does notexist 14. o 15. 0 16. Does not exist
The graph in (B) is also broken when it jumps down from (1, 3) to (1,2). 17. (A) == (B) @ (C)Does notexist 18. (A) —» (B) o
The graph in (C) is one continuous piece, with no breaks or jumps. (C) Does not exist 19. (A) @ (B) @ (C) @ 20. (A) —= (B) —»
%0. (A) _)27 fx) = )+ _)27 fx) = -2 ©m=05 (C)—= 21.(A)3 (B)3 (O3 22. (A) —» (B) » (C) Does not exist
m, f(x) = hm foo) =1 1® 23. (A) == (B) @ (C)Does notexist 24. (A)—3 (B)—-3 (C)—
5 25. (A) —5x* (B)—= (C) > 26. (A)—x* (B)— (C)—o
f(x)f S & 27 4 B B s -~
5| 5| . (A) —6x" (B)—» (C)—o 28. (A)—x> (B)—o (C)x
X 29. (A)x*> (B)e (O 30. (A)x* (B)= (C)—x
— % 3. (A)2x° (B)o (C)—» 32. (A)dx* B)> (C) =
NH 47 407 4
| 33. (A)H ~ 1.146 (B)f ~0.829 (C)g =0.8

(D) The graph in (A) is broken when it jumps from (2,1) down to (2, —2), 34. (A) EIENS ~ —0.736 (B) — 2,998 ~—0.748 (C) SR —0.75
. . .. 507 4,007 4
the graph in (B) is also broken when it jumps from (2, —=2) up to (2, 1), 2011 12511
while the graph in (C) is one continuous piece with no jumps or breaks. 35. (A) i 33 ~ 14572 B)—— 343 ~ 35951 (C) x
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36.

37.

38.

39.

40.
41.
42.
43.

45.
46.

47.

48.

49.

50.

51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

62.
63.

64.
65.

68.
71.

75.
79.

80.

81.

Answers
29 69
(A)ﬁ ~ 0.008 (B) 28.674 ~ 0.002 (©)0
(A) — 8368 _ —0.184 (B) M6 —0.096 (C)0
46,653 ’ 1,492,989 ’
(A) 8.724 15.386  (B) 1119696 138234 (C)
— ~ — _ = — —
567 ' 8,100 ’
(A)—7’010 ~ —7.038 (B) J20010 7 00s © -7
996 ’ 7,996 ’
(A)ﬂ~0241 (B)ﬂ~0246 (C)l*OZS
195 ’ 395 ’ 4 ’
xgrgl, flx) = —oo; xgr?v f(x) = o, x = 2is a vertical asymptote
XE}IEL fix) = —oo; Llr%’lA fix) = o;x = 5is a vertical asymptote
'E)rglﬂx) = —0.5; E)ql,f(x) = —o0; 1_131+ Jix) = o0 x = lisavertical

asymptote 44. No zeros of denominator; no vertical asymptotes

No zeros of denominator; no vertical asymptotes
lim _ f(x) = —oe; lim  f(x) = o°; lim f(x) = <,
x——4 x—>—4 x—4
.EHL fix) = —; x = —4 and x = 4 are vertical asymptotes
lim_ f(x) = —o; lim, f(x) = %; lim_f(x) = %; lim, f(x) = —o;
x—>=2 x—=2 x—5 x—=5
x = —2and x = 5 are vertical asymptotes
lim fn = —; lim, fn) = o5 lim flv) = 2
111(1)1, fix) = oo lir(1)1+ f(x) = —o; x = —2 and x = 0 are vertical asymptotes
x> x>
. 2 _ . — -
Jim fo) = =5 lim fo) =~ lim, () =
linll, fix) = oo lir{l+ fix) = —©; x = 0and x = 1 are vertical
x> x>
asymptotes
dim  flx) = —cep lim fi) = o5 lim flx) = o3
liry‘ﬂx) = —o;x = —4 and x = 2 are vertical asymptotes
x—
Horizontal asymptote: y = 2; vertical asymptote: x = —2
Horizontal asymptote: y = 3; vertical asymptote: x = 4
Horizontal asymptote: y = 1; vertical asymptotes: x = —1 and x = 1
Horizontal asymptote: y = 1; no vertical asymptotes

No horizontal asymptotes; no vertical asymptotes

Horizontal asymptote: y = 0; vertical asymptotes: x = —2,x = 2
Horizontal asymptote: y = 0; no vertical asymptotes

No horizontal asymptotes; vertical asymptote: x = 0

No horizontal asymptotes; vertical asymptote: x = 3

Horizontal asymptote: y = 0; vertical asymptote: x = 0
Horizontal asymptote: y = 2; vertical asymptotes: x = —1 and x = 2
3
Horizontal asymptote: y = 1; vertical asymptotes: x = —4 and x = >
Horizontal asymptote: y = 2; vertical asymptote: x = —1
1 3
Horizontal asymptote: y = 5; vertical asymptotes: x = —4 and x = )

Jim f) =0 66. lim flx) = —  67. lim fix) ==

4 1

li_r)rolc flx) = 35 69. li}?w flx) = 1 70. E@w flx)y =0

lim flx) = — 72. lim flx) = < 73. False 74. False
x— - x—> -
False 76. True 77. True 78. False
Ifn = 1 and a, > 0, then the limitis . If » = 1 and a@,, < 0, then the
limit is —oo.
Ifn = lisodd and a, < 0,orn = 1iseven and a,, > 0, then the limit
is©. Ifn = lisodd and a, > 0,orn = 11is even and a, < 0, then the
limit is — oo,

_ 180x + 200
(A) C(x) = 180x + 200 (B) C(x) = —— =
X
(O NSy (D) $180 per board
500
\
0 30 x

82. (A) C(x) = 240x + 300 (B) C(x) =
(D) $240 per board

(C) Tw
600

30 *

83. (A) 20%; 50%; 80% (B) P(1) — 100%

(B) P(1) > 99%

86. The long-term drug concentration is 0 mg/ml.

(B) $38 million (C) lim P(x) = =
(B)21 days (C) limN(r) = 100
89. (C) Vye = 4, Ky = 20

14
5
£4 Vinax = 4
Zil max
22 Ymax _
1m 2
0/60 180 300 s
Concentration
Ky =20
(D) v(s) = =—
u(s) =
20 + 5
12
E)v = 7Whens = 15;
s = 60 whenv = 3
91. (A) Cpax = 18, M = 150
C
ig e Cun =18
E 12 c
© s g
4
0 /300600 1000 T
Kelvin
M =150
18T
B)C(T) = ——
B () 150 + T

(C)C = 144 when T = 600 K;
T = 300 K when C = 12

Exercises 2.3
L [-3,5] 2. (-8, —4]

240x + 300

84. (A) 33%; 66%; 88%

85. The long-term drug concentration is 5 mg/ml.

87. (A) $18 million
88. (A) 40 components/day

90. (A) Vo = 37.Ky = 3

v

50
.‘? 40 —r Vimax = 37
230 »
22 o 185

10

0/ 510152025 s

Concentration
Ky=3
37s
B)v(s) =
3+

(C) v = 27.75 when s is 9;
s = 19.2 whenv = 32

92. (A) Cpax = 24, M = 150

c
25 Coax = 24
20 [ IV ol
15| 7 c
© o s 12
5
0 /200 600 1000 T
Kelvin
M =150
24T
B)C(T) = ——
B C(T) 150 + T

(©)C=192atT = 600 K;
T = 150 K when C = 12

3. (—10,100) 4. [0.1,0.3]

5. (—o, =5 U5, ®) 6. (—», —4] U [4, ©)
7. (o, -1 U@, »®) 8. (—»,6)U][9, ©)

9. fis continuous at x = 1,
since lim f(x) = f(1).
J&)

11. fis discontinuous at x = 1,
since liﬁrr}f(x) # f(1).
Jx)

Copyright © Pearson Education, Inc.
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10. fis discontinuous at x = 1,
since 12}11 Jx) # f(1)
Sx) ‘

2L

—

12. fis continuous at x = 1,
since lin% fix) = f(1)
=
Sfx)

S
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Answers A13

13. fis discontinuous at x = 1, 14. fis discontinuous at x = 1, 75. (A)Yes (B)No (C)Yes(D)No (E)Yes
since }gnl f(x) does not exist. since }gll] f(x) does not exist 76. (A)Yes (B)No (C)Yes (D)No (E)Yes
f) 1® 77. True 78. True 79. False 80. True 81. True 82. False
5| 3 83. xint.: —5,2 84. xint.: x = —4,3
i 5 — Jx) fx)
Hy = BB 1 H-H o H4
i \ ‘\ /
ISR \J
1519 16.1 17. 0.1 18.09 19. (A)2 (B)1 (C)Does not exist by |
D)1 (E)No 20. (A)2 (B)2 (€)2 (D)Does notexist (E)No 85. xint:x = —6,—1,4 86. xint:x = —3,2,7
21. (A)1 B)1 ()1 (D)3 (E)No 22. (A)O (B)0O (OO0 D)0 ) f(x)
(E)Yes 23. —0.1 24. 09 25.0.1 26.295 27.(A)0 (B)0O (C)0 il ] e
D)2 (E)No 28. (A)1 (B)3 (C)Does notexist (D) Does not exist N \ \
(E)No 29. (A)1 (B)—2 (C)Doesnotexist (D)1 (E)No F o™ VAR LS
30. (A)O (B)O (C)0 (D)0 (E)Yes 31. Allx 32. Allx 33. Allx, / | i
exceptx = —2 34, Allx,exceptx = 4 35. All x,exceptx = —4andx =
36. Allx,exceptx = 3andx = —1 37. Allx 38 Allx 39. Allx 87. No, but this does not contradict Theorem 2, since fis discontinuous at x = 1.
88. No, but this does not contradict Theorem 2 since f'is discontinuous at x = 4.
3 2 8 71
except x = ig 40. All x, except x = ig 41. 75,4 42. >3 047 if0<x=1
_ _ _9 — _ _ . . ifl <x=
43. —1,1 44. —3,3 45. —=9,-6,0,5 46. —6,0,7 47. =3 <x < 4; 89. (A) P(x) = 0.68 %fl x=2 B) P®
(=3,4) 48. 2<x<4;(-2,4) 49. x<3orx>T7;(—»,3)U (7, ») 0.89 if2<x=3 $2.00
50. x < —Sorx > —2;(—%,—=5) < (-2,») 5l.x< —2or 1.10 if3 <x =35 $1.60
0<x<2(—»,-2)U(0,2) 52 x<-3orx>3(—», —3)< (3, ») oo
g o=
53. 5<x<0orx>3(-50)0U(3») 54 x< 20r0 <x<4 $o.4o<ﬁ
(=, =2) < (0,4) 55. (A)(—4,-2)U(0,2)U (4, ») 12345 x
®B) (=, —4)U(-2,0)U(2,4) 56. (A) (o, —4) < (4, ) (© Yes; no ,
(B) (-4,1) < (1,4) 57. (A) (—, —2.5308) U (—0.7198, ) 15 if 0 <x=1
®) (- 25308 —0.7198) 58. (A) (—o,0.5113) U (2.1209, ) 25 if 1<x=2 R(x) -
(B) (0.5113,2.1209)  59. (A) (—o, —2.1451) U (—1,—0.5240) U (1,2.6691) 35 0fF 2<x=3 $100 H
_ _ i <x= $80
(B) (—2.1451, =1) U (—0.5240, 1) U (2.6691, =) 90, (A) R(x) = 45 i 3 <x=4 ®B) s60
60. (A) (—2.3301, —1) U (0.2016, 1) U (2.1284, =) 55 if 4<x=5 S0 oS
(B) (%, —2.3301) U (—1,0.2016) U (1,2.1284) 61. [6, ) 65 if 5<x=6 $200s7
62. (—,7] 63. (==, ) 64 (o, ) 65. (—, —3]U[3, =) 75 if 6<x=7 246810 ¥
66. [—2,2] 67. (—»,%) 68. (—o0,x) 85 if 7T<x=38
69. Since lim f(x) = 2and 70. Since lim fix) = 1 and (C) Yes; no
; = ; ; — : 5+ 0.63x if0=x=50
Xl_1)r¥1+ f(x) = 4, Alg)r} f(x) does Xl_l)I}'L flx) =2, }gnl f(x) does not 93. (A)S(x) = { !
. . . . . . 14 + 0.45x if 50 < x
not exist and fis not continuous exist and f'is not continuous
— — (B) S()
atx = 1. atx = L. $60
@ Sy
jnd I
\ 14
X
100~
X
(C) Yes
71. This function is 72. This function is 5+069% if 0=x<5
continuous for all x. continuous for all x. 9. (A)S(x) =952 +0.65x if 5<x=150
Jfx) S(x) 6.2 + 0.63x if 50 < x
- \J / (B) S (C) Yes; yes
$100
5 x $80
X $60
$40
73. Since lim f(x) = 0 and 74. Since limflx) = 1 # f(0) = 0, $20
=0 A T 50 100 ¥
1(0) = l,ggr(l)f(x) # f(0) fis not continuous at x = 0. 95. (A) E® B) lim _ E(s) = $1.000;
and fis not continuous at x = 0. S $2,500 *—10,000
f) 5 / E(10,000) = $1,000
AP © 1 151011000 E(s) does not exist;
2N E(20,000) = $2,000

—W (D) Yes; no

Copyright © Pearson Education, Inc.
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A-14 Answers
96. (A) C(x) : 97. (A) b, t5, 1y, 16, 17
100 L (B) th( ) =T7;N(t5) =7
gg o Saat ©) hm N(t) does not exist; N(3) =
o 98. (A) 1y, 14
03T (B) lim p(1) = 10:p(1y) = 10
0 x =0
(B) lim C(x) = 50; C(4.5) = 50 (© lim p(1) = 30; p(1) = 10
x4, -
(C) lim, C(x) does not exist; D) ,IL"?A p(1) does not exist; p (14) = 80
C(8) = 60
(D) Yes; no

Exercises 2.4

1.2=2_25 2. —§=21.5 3. —g=—5.4 4.§=0.375
4 2 5
1 2 15

. . = 7 Y 23 23

5.5V3 6.5V5 T \f 83 \[

9. (A) —3; slope of the secant hne through (1, f(1 ) ) and (2,1(2))

(B) —2 — h; slope of the secant line through (1, (1)) and

(1 + h,f(1 + h)) (C)—2;slope of the tangent line at (1, (1))

10. (A) 3; slope of the secant line through (=2, f(—2)) and (—1,f(—1))

(B) 4 — h; slope of the secant line through (=2, f(—2)) and

(=2 + h,f(=2 + h)) (C)4; slope of the tangent line at (—2, f(—2))

11. (A)15 (B)6 + 3h (C)6 12. (A)21 (B)12 + 3h (C) 12

13. (A)40km/hr  (B)40 (C)y — 80 = 45(x — 2) or

y =45x — 10 14. (A) 132 mi/hr  (B) 132 (C) y — 528 = 150(x — 4) or

1
=150x —72 15. y — - =

Lo A
L Doy =
2 2™ oY=y

16. y — 0.2 = —0.16(x — 2) ory = —0.16x + 0.52

17. y — 16 = =32(x + 2) ory = —32x — 48

18. y — 1 = —4(x + )ory = —4x — 3

19. f'(x) = O'f'( ) =0.f(2)=0,f(3) =

20. f'(x) = 0; (1) =0,f(2) =0,f(3) =0

21 f(x) = 3 1) =37(2)=3703)=

22. f'(x) = —6:f'(1) = =6, f(2) = =6,f(3) = —6
23. f'(x) = —6x; f'(1) = =6, f(2) = =12, f(3) = —18
24. f'(x) =4x; f' (1) =4,1(2) =8, f(3) =12

25. f'(x) = 2x — 2; f/(1 ):Of( )=2,1(3) =4
26. f'(x) = 6x + 2; f'(1) = 8; f/(2) = 14; f'(3) = 20

27. f'(x) =8+ 3; /(1) = 11, (2)=19,f’3)=27

28-f(X)—2x—4f(1)_—2f(2)—0f 3) =
29. fi(x) =2+ 5 /(1) =3,f(2)=1/7(3 )——1
30. f'(x) = 12x — 3; /(1) = 9; f'(2) = 21; f'(3) = 33
31 £/ (x) =20x — 9; f/(1) = 11, £(2) = 31, f(3) = 51
2. )=+ =LQ =13 = -
33 f(x) =6x% (1) =6, f(2) =24, f(3) =54
34. f'(x) = —6x% f1(1) = =6, f'(2) = =24, f'(3) = —54
4 4
35, f(x) = —;;f'(l) =-472)=-1Lr0B)=—,
6 3

36. £ (x) = *;;f’(l) ~—6.5(2) = 5.0 (3) = -3

) = S 3 3 3V2 . 3

: =T, T 7 ™2

or—— 38.f(x)*2\/;,f(1)* 2,f(2)7 N2 4
, __7 _TV3 . S a) =
f3) = N3 or 3 39.f(x)fm,f(l) 6or
5V6 5 5VT 5 5\V2 , 8
T,f(z) WOF 7 ,f(3) 2\@0r 4 40.f( ) x+9’
(y = 8 AVIo 8 S\ﬁ 8
f(])f 10 or 5 (2)7 11 f() \/ﬁ or

4\/§ ’ —_ — ] . £ 7_1. 4 7_1. ’ p—
SN = s () = ) = ) =

1 1 1 1
)= ) = ) =
. L
(x+ )% 4

2

U0 = ) =50 = g r ) =

45. (A)S B)3+h (O3 D)y=3x—1 46. (A)7 (B)S + h
©S5 D)yy=5x—4 47. (A)5Sm/s (B)3 + hm/s (C)3m/s
48. (A)7m/s (B)S5S + hm/s (C)5m/s 49. Yes 50. No 51. No 52. Yes
53. Yes 54. No 55. Yes 56. No
57. (A f'(x) = 2x — 4 58. (A) f'(x) =4 — 2x

(B) —4,0,4 B)4,0, -4

© © 1

S

2. f(x) = -

43. f'(x) =

A

—

59.
60.
61.

v =f"(x) = 8x — 2,6 ft/s, 22 ft/s, 38 ft/s

v =f'(x) = l6x — 4; 12 ft/s, 44 ft/s, 76 ft/s

(A) The graphs of g and £ are vertical translations of the graph of f.

(B) 2x

(A) The graphs of g and & are vertical translations of the graph of f.
All three functions should have the same derivative. (B) —2x

63. True 64. True 65. False 66. True 67. False 68. False

69. fis nondifferentiable at x = 1 70. fis not differentiable at x = 2

S&) Sf&)

5 5

All three functions should have the same derivative.
62.

71. fis differentiable for
all real numbers all real numbers

S&) JS&)

S S

72. fis differentiable for

\

J

X

73. No 74. No 75. No 76. No 77. f/(0) =0

78. f'(0) =0 79. 6s;192ft/s 80. 8s;256ft/s 81. (A) $8.75
(B)R'(x) = 60 — 0.05x (C)R(1,000) = 35,000; R'(1,000) = 10;
At a production level of 1,000 car seats, the revenue is $35,000 and is

increasing at the rate of $10 per seat.

82. (A)$3.75 (B) P'(x) = 45 — 0.05x (C) P(800) = 15,000;

P’(800) = 5; At a production level of 800 car seats, the revenue is $15,000
and is increasing at the rate of $5 per seat. 83. (A) S’ (1) = 1/(2V1)
(B)S(4) = 6;8'(4) = 0.25; After 4 months, the total sales are $6 million
and are increasing at the rate of $0.25 million per month. (C) $6.25 million;

$6.5 million 84. (A)S'(t) = Z%H (B) S(9) = 11; S'(9) = 1/6; After

9 months, the total sales are $11 million and are increasing at the rate of
$0.167 million per month. (C) $11.167 million; $11.333 million

85. (A) p'(t) = 276t + 1,072 (B) p(15) = 62,047, p'(15) = 5,212;
In 2025, 62,047 metric tons of tungsten are consumed and this quantity

is increasing at the rate of 5,212 metric tons per year.

86. (A) p'(t) = 96t — 37 (B) p(17) = 14,941, p'(17) = 1,595; In 2027,
14,941 thousand metric tons of copper are consumed and this quantity is
increasing at the rate of 1,595 thousand metric tons per year.

Copyright © Pearson Education, Inc.

Z04_BARN8574_14_AIE_ANS.indd 14

317118

4:43 AM



Z04_BARN8574_14_AIE_ANS.indd 15

87. (A) (B) R(30) = 1083.6 billion kilowatts,
R'(30) = —37.1 billion kilowatts
per year. In 2030, 1083.6 billion

kilowatts will be sold and the amount

[T
i
L N )

-

sold is decreasing at the rate of
37.1 billion kilowatts per year.
(B) C(30) =~ 819.4,C’'(30) = —61.2
In 2030, 819.4 billion kilowatts
will be sold and the amount sold is
decreasing at the rate of 61.2 billion

88. (A)

[yl TR

kilowatts per year.

89. (A)P'(t) =12 — 2t (B)P(3) = 107; P'(3) = 6. After 3 hours, the
ozone level is 107 ppb and is increasing at the rate of 6 ppb per hour.

’ 4 ’
90. (A) F'(1) = e (B) F(3) = 99; F'(3) = —0.25. After 3 hours,

the body temperature is 99°F and is decreasing at the rate of 0.25°F per hour.

Exercises 2.5
8. x I/
16. —5x~°

Lox2 2.3 3. x5 4. x7! 5 x2 6. x710 7. x4
9.0 10.0 11. 7x% 12. 8x7 13. 4x° 14. 9% 15. —3x7 ¢
4 1/3 5 3/2 9 7 2
17. Ex/ 18. Ex/ 19. — 0 20. s 21. 6x% 22. —6x
xz
26. 3 27.12 28. -5 29.2 30. —

4t — 3 36. 5 — 247
39. 1.5~ %7 — 8.8u!?

3
23. 1.8x° 24. 2.1x% 25. ?

3.9 32. —17 33.2 34. -4 35,
37. —10x3 — 9x72 38, —35x" % + 8x7°

8

40. 97° — 3.1 41. 0.5 — 3.3 42. 0.6:> — 3.1 43. 7§x*5

14 14 152 6 20 5
44, ——— 45 3x + —x ) 46 b - 47— 4 22

513 5 4 Sx* 9 3

30 1 5
48. —— — — 49. 2P — Zy7 500 6un VA — I

w V2

1
51. —%f*/’? + 30732 52— 4 12172 53 —gx*4/3 54, —2u~°P

55, —0.6x 3% + 64x 3 + 1 56. —8.4x~* + 0.4x

57. (A f'(x) =6-2x B)f(2) =2f(4)=-2 Oy=2+4
y=-2x+16 D)x=3 58 (A)f(x) =4x+8 (B)f(2) = 16;
f(4) =24 ©y=16x—8y=24x—32 (D)x=22

59. (A) f(x) = 12¢° — 12x (B) f(2) = 72; f'(4) = 720

(C)y =72x — 127,y = 720x — 2,215 (D)x = —1,0, 1

60. (A) f'(x) = 4x* — 64x (B) f(2) = =96, f(4) =0
(C)y=-9x+90; y=-246 (D)x = —4,0,4

61. (A)v =f"(x) =176 — 32x (B) f/(0) = 176 ft/s; f'(3) = 80 ft/s

(C)55s 62. (A)v =f(x) =80 — 20x (B) f(0) = 80 ft/s:
f(3) =201t/s (C)4s 63. (A)v=f(x) =3~ 18x+ 15
B) f/(0) = 15ft/s; f(3) = —12ft/s (C)x = Is,x = 5s

64. (A)v=f(x) =32~ 18x + 24 (B) f(0) = 241t/s;

f(3) = =3ft/s (C)x =2s,x =4s
65 f(x) =2x—3 -2 "2=02x—3— ke 2.1777
5
66. f(x) =2x+1—5c"12=02x+ = 5x = 15247
X

67. f'(x) = 4Vx — 3x — 3;x = —2.9018
68. f'(x) = 4Vx — 4x + 4;x = 2.3247
69. f'(x) = 0.2x° + 0.3x% — 3x — 1.6; x = —4.4607, —0.5159, 3.4765
70. f (x) = 0.08x> — 0.18x* — 1.56x + 0.94;

—3.7626, 0.5742, 5.4384

f'(x) = 0.8x* — 9.36x* + 32.5x — 28.25; x = 1.3050
72 f (x) = x* — 7.8x* — 16.2x — 10; x = 1.2391, 1.6400, 4.9209

76. No 77.8x—4 78.8x—20 79. —20x > 80. —50x°
1 2
81. —Zx_z + gx_3 82. 4x — 4x~> 83. False 84. False 85. True

Answers A15

86. False 89. (A)S'(r) =009 + 1+ 2 (B)S(5) = 29.25,

S'(5) = 9.25. After 5 months, sales are $29.25 million and are increasing at
the rate of $9.25 million per month. (C) S(10) = 103, S’(10) = 21.

After 10 months, sales are $103 million and are increasing at the rate of

$21 million per month. 90. (A) S'(r) = 0.06r> + 1.2¢2 + 6.8t + 10

(B) S(4) = 120.84, 8" (4) = 60.24. After 4 months, sales are $120.84 million
and are increasing at the rate of $60.24 million per month. (C) S(8) = 560.84,
S'(8) = 171.92. After 8 months, sales are $560.84 million and are increasing
at the rate of $171.92 million per month.  91. (A) N'(x) = 3,780/x>

(B) N'(10) = 37.8. At the $10,000 level of advertising, sales are increasing at
the rate of 37.8 boats per $1,000 spent on advertising. N'(20) = 9.45. At the
$20,000 level of advertising, sales are increasing at the rate of 9.45 boats per
$1,000 spent on advertising. 92. x(5) = 46; x'(5) = —7.2. When the price
is $5 per quarter pound, the demand is 46 pounds and is decreasing at a rate of
7.2 pounds per dollar.

93. (A) [CubickRea (B) In 2025, 35.5% of male high school
Z:a-g 3 ag%%g%’étg graduates enroll in college and the
b CHE24285714 percentage is decreasing at the rate of
b 1.5% per year.

94. (A) (B) In 2025, 46.1% of female high school
z:%ﬁzgggéggétg graduates enroll in college and the
b=.B8275428571 percentage is decreasing at the rate of
Ao8T3EE57TAs 0.9% per year.

95. (A) —1.37 beats/min  (B) —0.58 beats/min  96. (A) —0.2 parts per
million per mile (B) —0.025 parts per million per mile 97. (A) 25 items/hr
(B) 8.33 items/hr  98. (A) 14 items per hour (B) 7 items per hour

Exercises 2.6

1. 3;3.01 2.37:371 3.28:2799 4.2:1.999 5. 0;0.01
6. 1;1.21 7. 100;102.01 8. 25;24.01 9. Ax = 3; Ay = 75;
Ay/Ax =25 10. Ax = 3; Ay = 105; Ay/Ax =35 11. 20
12. 25 13.20 14. 25 15. dy = (24x — 3x%)dx

X x?
16. dy = <200 - G)dx 17. dy = <2x - *)dx

295
T/z dx

20. dy = (26x"?)dx 21. (A)12+3Ax (B)12 22. (A)18 +3Ax (B)I8

18. dy = (180x* — 4x¥)dx 19. dy =

2 +5
23. dy = 6(3x — 1)dx 24. dy = 4(2x + 3)dx 25. dy = > dx
x

1
26. dy = —
* 10
29. dy = —3;Ay = Y 30. dy = —20; Ay = —20.803

8
—dx 27.dy = 14;Ay = 1.44 28. dy = 3.6; Ay = 3.66

31. 120in> 32. 3l4cm?

33. (A) Ay = Ax + (Ax)%dy = Ax

B) 1 © Ax Ay dy
ay B e E
dy e 8 e
=1
-1
34. (A) Ay = —2Ax + (Ax)%dy = —2dx
(B) Of ar dy

Ay
dy

1
-1 7/{ 1
-1

e
=

[RTAT
[RTAT
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35. (A) Ay = —Ax + (Ax)? + (Ax) % dy = —Ax

(B) 05 O = | & ] &
Ay 45 [- 7] s

. -.0g9 .
AR =iyl | -AE
N 0.5
5

-0.

dy

=05

36. (A) Ay = 4Ax + 4(Ax)2 + (Ax)> dy = 4dx
(B) 0.5

O [ ar | a

:.15 :.513‘1
e | el
—0.15 0.15
Ay Vi=-. 198125

dy

-0.5

37. True 38. False 39. False 40. True

41. dy = @x*‘“ - g—0x2/3>dx 4. dy = (%f‘ﬂ - g—0x2/3>dx
43. dy = 39; Ay = 383 44. dy = —0.576; Ay = —0.57

45. 40-unit increase; 20-unit increase  46. 48-1b decrease 47. —$2.50;
$1.25 48. $1,000, $400; —$1,000, —$1,600 49. —1.37 beats/min;
—0.58 beats/min  50. 94.2 mm® 51. 1.26 mm?> 52. (A) 0.27°F
(B)0.3°F (C)0.27°F 53. 3wpm 54. 2.6 item increase; 1.3 item

55. (A) 2,100 increase  (B) 4,800 increase (C) 2,100 increase

increase

Exercises 2.7
1. $22,889.80 2. $23,000.00 3. $110.20 4. $31,929.80 5. $32,000.00
6. $70.20 7. $230.00 8. $160.00 9. C'(x) = 0.7 10. C'(x) = 6
11. C'(x) = —0.2(0.1x — 23) 12. C'(x) = 12 — 0.2x
13. R'(x) = 4 — 0.02x 14. R'(x) = 36 — 0.06x 15. R'(x) = 12 — 0.08x
16. R'(x) =25-0.1x 17. P'(®) =3.3 —0.02x 18. P’ (x) =30— 0.06x
19. P'(x) = 7.4 — 0.06x 20. P'(x) = 13 + 0.1x

_ 145 _ _ 145
2. C = 11+ —= 22 R'(x) =5-002x 23.C'(x) = Y
24. R'(x) = —0.02 25. P(x) = 3.9x — 0.02x> — 145

_ 145
26. P'(x) =39 — 0.04x 27. P(x) =39 — 0.02x — —
X

_ 145
28. P'(x) = 20.02 + —

> 29. True 30. True 31. False 32. False
33. (A)$29.50 (B)$30™ 34. (A)$74.75 (B)$75 35. (A) $420
(B) C'(500) = —0.24. At a production level of 500 frames, average cost is
decreasing at the rate of 24¢ per frame. (C) Approximately $419.76
36. (A) C(1,000) = $30. (B) C(1,000) = —1I¢. At a production level
of 1,000 board games, average cost is decreasing at the rate of 1¢ per game.
(C) Approximately $29.99 37. (A) $14.70 (B) $15 38. (A) $5.80
(B) $6  39. (A) P'(450) = 0.5. At a production level of 450 sweatshirts,
(B) P'(750) = —2.5.
At a production level of 750 sweatshirts, profit is decreasing at the rate
of $2.50 per sweatshirt. 40. (A) P'(200) = $4. At a production level
of 200 cameras, profit is increasing at the rate of $4 per camera.
(B) P'(350) = —$2. Ata production level of 350 cameras, profit is
decreasing at the rate of $2 per camera. 41. (A) $13.50 (B) P'(50) = $0.27.
At a production level of 50 mowers, the average profit per mower is
increasing at the rate of $0.27 per mower. (C) Approximately $13.77
42. (A)$11.20 (B) P'(40) = $0.18. At a production level of 40 grills, the
average profit per grill is increasing at the rate of $0.18 per grill. (C) Approx-
imately $11.38 43. (A) p = 100 — 0.025x, domain: 0 = x = 4,000
(B) R(x) = 100x — 0.025x%, domain: 0 < x =< 4,000
(C) R'(1,600) = 20. At a production level of 1,600 pairs of running shoes,

revenue is increasing at the rate of $20 per pair.

profit is increasing at the rate of 50¢ per sweatshirt.

(D) R'(2,500) = —25. At a production level of 2,500 pairs of running shoes,
revenue is decreasing at the rate of $25 per pair.
44. (A) p = 50 — 0.05x, domain: 0 = x = 1,000
(B) R(x) = 50x — 0.05x% domain: 0 < x < 1,000
(C) R'(400) = 10. At a production level of 400 steam irons, revenue is
increasing at the rate of $10 per steam iron.
(D) R’(650) = —15. At a production level of 650 steam irons, revenue
is decreasing at the rate of $15 per steam iron.

1
45. (A) p =200 — 30" domain: 0 = x = 6,000 (B) C'(x) = 60

(C) R(x) = 200x — (x2/30), domain: 0 < x = 6,000

(D) R'(x) = 200 — (x/15) (E) R'(1,500) = 100. At a production level of

1,500 saws, revenue is increasing at the rate of $100 per saw. R'(4,500) = —100.

At a production level of 4,500 saws, revenue is decreasing at the rate of

$100 per saw. (F) Break-even points: (600, 108,000) and (3,600, 288,000)
RC (G) P(x) = —(x*/30) + 140x — 72,000

(H) P'(x) = —(x/15) + 140

(I) P'(1,500) = 40. At a production level of 1,500

saws, profit is increasing at the rate of $40 per saw.

P’(3,000) = —60. At a production level of 3,000

saws, profit is decreasing at the rate of $60 per saw.

5000 *

1
46. (A) p = 300 — —
(A)p 30

1 1
(C) R(x) =300x— 30 x?, domain: 0 < x =< 9,000 (D) R’(x)=300— 5"

(E) R'(3,000) = 100. At a production level of 3,000 TVs, revenue is increasing
at the rate of $100 per TV. R’ (6000) = —100. At a production level of 6,000
TVs, revenue is decreasing at the rate of $100 per TV.

x, domain: 0 = x = 9,000 (B) C'(x) = 30

(F) Break-even points:

¢ R
(600, 168,000) and (7,500, 375,000) o RCy R
g
3
£5
B2 .
€ | Break-even
== points
Thousand units
1 1
(G) P(x) = 7%x2 + 270x — 150,000 (H)P'(x) = 7Ex + 270

(I) P'(1,500) = 170. At a production level of 1,500 sets, profit is increasing
at the rate of $170 per set. P'(4,500) = —30. At a production level of 4,500
sets, profit is decreasing at the rate of $30 per set. 47. (A) p = 20 — 0.02x,
domain: 0 = x = 1,000 (B) R(x) = 20x — 0.02x?, domain: 0 = x = 1,000
(C) C(x) = 4x + 1,400 (D) Break-even points:
(100,1,800) and

(700, 4,200)

(E) P(x) = 16x — 0.02x> — 1,400
(F) P'(250) = 6. At a production level of 250 toasters, profit is increasing
at the rate of $6 per toaster. P’ (475) = —3. At a production level of

475 toasters, profit is decreasing at the rate of $3 per toaster.
2

48. (A) p = 40 — zx—o, domain: 0 = x = 800 (B) R(x) = 40x — ;—0,

domain: 0 = x = 800 (C) C(x) = 5x + 5,000
(D) Break-even points: (200, 6,000) and (500, 7,500)

Revenue

function Cost
function
RC
E o
= Break-even
S points
=
£
g
E]
3
=
3]

Hundred units
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x2
(B) P(x) = 35x = 25 = 5.000

(F) P'(325) = 2.5. Ata production level of 325 toasters, profit is increasing
at the rate of $2.50 per toaster. P’ (425) = —7.5. At a production level of
425 toasters, profit is decreasing at the rate of $7.50 per toaster.

49. (A) x = 500 (B)P(x) = 176x — 0.2x% — 21,900 (C) x = 440

(D) Break-even points: (150, 25, 500) and (730, 39, 420); x intercepts for

P(x): x = 150 and x = 730

50. (A)x =200 (B)P(x) = 35x — 0.1x% — 2,340 (C)x = 175
(D) Break-even points: (90, 2,790) and (260, 3,640); x intercepts for

P(x):x =90 and x = 260 $4,00(y) C)
R(x)

400

P(x)

51. (A) R(x) = 20x — x*/?
(B) Break-even points: (44,588),

52. (A) R(x) = 60x — 2x°/2
(B) Break-even points:

(258,1,016) (81, 3,405), (631, 6,155)
1200 8000
0 400 0 900
0 0
53. (A) usdReo (B) Fixedcosts = $721,680;
LadRe

=g +hxto variablecosts = $121
a=1.4181882E -3
b=-. 2732006676

c=1320. 924694

LinRea

g=ax+h

a=12A, 7E47221
b=rZ16868, 1282
=, 99343234133

(C) (713, 807,703), (5,423,1,376,227) (D) $254 = p = $1,133
54. (A) (B) Fixed costs: $2,832,085;
variable costs: $292

LinRea

g=ax+h
Enllmes |
F=-. 952877241 LinRed,

S=242, 126464
b=2532654, 659
F=. 9956751513

(C) Break-even points: (2,253, 3,490,130), (6,331, 4,681,675)
(D) $740 = p = $1,549

Chapter 2 Review Exercises

1. (A)16 (B)8 (O)8 (D)4 (B)4 (F)4(22) 2. f(x) = —3(2.2)
3.(A)22 (B)8 (C)2 (D)—5(2.1) 4.1.5(21) 5.35(2.1)

6. 3.75(2.1) 7.375(2.1) 8. (A)1 (B)l (O1 (D)1(2.1)

9. (A)2 (B)3 (C)Doesnotexist (D)3(2.1) 10. (A)4 (B)4

(C)4 (D) Does not exist (2.1) 11. (A) Does not exist (B) 3

(C)No (2.3) 12. (A)2 (B)Notdefined (C)No(2.3) 13. (A)1

(B)1 (C)Yes(2.3) 14. 10(2.2) 15.5(2.2) 16. © (2.2) 17. —» (2.2)
18. «© (2.2) 19. © (2.2) 20. »(2.2) 21l. x=2;x =6(2.2)

22. y=5,y=10(22) 23. x=2;x=6(23) 24. f'(x) = 6x(2.4)
25. (A)—=3 (B)6 (C)—2 (D)3 (E)—11 26. x> — 10x(2.5)

1
27. x712 -3 = T 3(25) 28.0(2.5)
X

Answers Al7

3 15 -3 15
29 Sy 24 2= 2 5
2 4 2x? 4

-2
30. —2x70 + X = ——+x7(2.5)
X

3L f(x) = 126° + 9x* — 2(2.5) 32. Ax = 2,Ay = 10,Ay/Ax = 5(2.6)
33. 5(2.6) 34. 6(2.6) 35. Ay = 0.64;dy = 0.6 (2.6)
36. (A)4 (B)6 (C)Doesnotexist (D)6 (E)No (2.3)
37. (A)3 (B)3 (C)3 (D)3 (E)Yes(2.3) 38. (A) (8,¢)
(B) [0,8](2.3) 39. (=3,4)(2.3) 40. (=3,0)U (5,2) (2.3)
41. (—2.3429, —0.4707)U (1.8136,%) (2.3) 42. (A)3
(B)2 + 0.5k (C)2(2.4) 43. —x 4+ 10x 3 (24)
4. i)fl/2 - éx*3/2 -
4 6 Wrx o oe\Ve

0.6 0.3

-2/3 _ -4 2O YO
45. 0.6x 0.3x 2B s (2.4)

(2.5)

By 2 — 1) =
46. —< (—3)x a2 A mm=r(1) =2

B)y =2x+3(24,25) 48. x =5(24) 49. x = —5,x = 3(2.5)

50. x = —1.3401,0.5771,2.2630 (2.4) 51. £2.4824(2.5)

52. (A)v =f"(x) = 16x — 4 (B) 44 ft/sec (2.5)

53. (A)v=/f(x) =—10x + 16 (B)x = l.6sec(2.5)

54. (A) The graph of g is the graph of f  (B) The graph of g’ is the graph of
shifted 4 units to the right, and the /" shifted 4 units to the right, and
graph of £ is the graph of f shifted 4 the graph of /' is the graph of f":
units down: fx)

S A|| Lk

o

8 fr=

N———
~

]/
f

~

Y
55. (=%, %) (2.3) 56. (—»,2)U (2,%) (2.3)
57. (=, —4)U (—4,1)U (1,%) (2.3) 58. (=, %) (2.3)

59. [-2,2](2.3) 60. (A)—1 (B)Does notexist (C) —% (2.1)

61. (A)% (B)0 (C)Does not exist (2.71) 62. (A) —1 (B)1
(C) Does not exist (2.1)
63. (A) T (B) Does not exist  (C) —% (2.1) 64. (A)O (B)—1

2 2
(C) Does not exist (2.1) 65. (A)§ (B)E (C) Does not exist (2.3)

66. (A) > (B)— (C)(2.3) 67. (A)0 (B)O

(x +2)? @1

70. 2x — 1(2.4) 71. 1/(2Vx) (2.4) 72. Yes (2.4) 73. No (2.4)
74. No (2.4) 75. No (2.4) 76. Yes (2.4) 77. Yes (2.4)

78. Horizontal asymptote: y = 5; vertical asymptote: x = 7 (2.2)

(C) Does not exist (2.2) 68. 4 (2.1) 69.

79. Horizontal asymptote: y = 0; vertical asymptote: x = 4 (2.2)
80. No horizontal asymptote; vertical asymptote: x = 3 (2.2)
81. Horizontal asymptote: y = 1; vertical asymptotes: x = —2,x = 1(2.2)
82. Horizontal asymptote: y = 1; vertical asymptotes: x = —1,x = 1(2.2)
83. The domain of f"(x) is all real numbers except x = 0. Atx = 0, the
graph of y = f(x) is smooth, but it has a vertical tangent. (2.4)
84. (A) lim f(x) = 1;

lim f(x) = 1 (B) lim f(x) = ~1;
Sx) Jim, flx) =1
i Jx)
A5

\
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A-18  Answers
C)ym=1 (D) The graphs in (A) and (B) have
J (xg discontinuities at x = 1; the graph in
\ (C) does not. (2.2)
\ . 85. (A)1 (B)—1 (C)Does not exist
\ (D) No (2.4)
747 + 04 if0 = x =90
86. (A) S(x) = { oo nn =
24786 + 0.2076x if90 < x
B) W Yes (2.2
(B) $50 (C) Yes (2.2)
180 %
87. (A) $179.90 (B)$180(2.7) 88. (A) C(100) = 9,500; C'(100) = 50.

At a production level of 100 bicycles, the total cost is $9,500, and cost is
increasing at the rate of $50 per bicycle.

(B) C(100) = 95; C'(100) = —0.45. At a production level of 100
bicycles, the average cost is $95, and average cost is decreasing at a rate
of $0.45 per bicycle. (2.7)

The approximate cost of producing the 201st printer is greater than that of
the 601st printer. Since these marginal costs are decreasing, the manufac-
turing process is becoming more efficient. (2.7)

9,000

89.

_ — 9,000
; C'(x) = —Q
(B)R(x) = xp = 25x — 0.01x% R'(x) = 25 — 0.02x; R(x) = 25 — 0.01x;
R —0.01 (C)P(x) = R(x) — C(x) = 23x — 0.01x*> — 9,000;
9.000
Cx

90. (A)C'(x) =2;C(x) =2 +

R'(x) =
P'(x) =23 — 0.02x; P(x) = 23 — 0.01x—

9,000
2

P'(x) = —0.01 +

(D) (500, 10,000) and (1,800, 12,600)

(E) P'(1,000) = 3. Profit is increasing at the rate of $3 per umbrella.
P'(1,150) = 0. Profit is flat.
P'(1,400) = —5. Profit is decreasing at the rate of $5 per umbrella.

(F) 91. (A)8 (B)20(2.5) (C)Long-term
$16,000 employees should near 40 components per
day since as t — %, N (t) = 40. (2.2)
92. N(9) = 27;N'(9) = 3.5; After
9 months, 27,000 pools have been sold and
the total sales are increasing at the rate of
3,500 pools per month. (2.5)
93. (A) [CubicRea (BYN(60) = 36.9; N'(60) = 1.7.
§;§K§E$§;;§§tg In 2029,bnaturaljgas consur.np'tlon is
=-.84447619685 36.9 trillion cubic feet and is increas-
g; % E?Eig%%é% ing at the rate of 1.7 trillion cubic
feet per year (2.4)
94. (A) LinRea (B) Fixed costs: $484.21; variable costs
3:3'}.{6%84183?91 per kringle: $2.11
For aBarrnees LR
=2, 187344633
b=424. 2096335
=, 9939318784

(C) (51, 591.15), (248, 1,007.62) (D) $4.07 < p < $11.64 (2.7)
95. C'(10) = —1;C'(100) = —0.001(2.5)
96. F(4) = 98.16; F'(4) = —0.32; After 4 hours the patient’s temperature
is 98.16°F and is decreasing at the rate of 0.32°F per hour. (2.5)
97. (A) 10items/h  (B) 5 items/h (2.5)

98. (A) C 127

®em =507

CTE

T 2
|

20

16

12 =
8
4
0

300 600 1000 T

Kelvin
M =150

(C)C =9.6atT = 600K; T = 750K when C = 10 (2.3)
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