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30. J3dr =3+ C 31. J’(Zsinx +3cosx)dr = —2cosx + 3sinx + C
d d . :
Check: E{St +C)=3 Check: dx(—2c05x+ 3sinx + C) = 2sinx + 3 cosx
32. J(F —sint)dr = %:3 +cost + C 33, J(] —cscteott)dt =t +csct+ C

Check: %(%r—‘ + cost + C) = —sint Check: %(r +csct+ C)=1—csctcott

34. f{e? + sec? ) df = %83 +tan @+ C 35, Jb{sm:2 0 —sinf)dd=tan b + cos B+ C
d(1., — 2 2 d — eapd :
Check: 70 58- +tanf+ C|= 62+ sec? f Check: E(tan 60+ cosb+ C)=sec*d— sinf
36. Jsec y(tany — sec y)dy = J’(sec ytany — sec’y) dy 37. J{tanzy + 1)dy = jsec’ ydy =tany + C
= § — -+ d
e Check: ——(tany + C) = sec’ y = tan’y + |

dy
Check: %{sec y —tany + C) = secytany — sec’y

= secy(tany — secy)

38, |20 = | BL = (—L)(ﬂ)dﬁ secxtanxdx = secx + C
1 - smzx coszx Cos COs X

d sin x sin x
secx + C) =secxtanx = = 3
dx( ) costx 1 —sin?x

Check:

39. f(x) = cosx 40. f(x) = Jx 41. f'(x) = 2
] f)=2x+C

flxy=2x + 2

r flx)=2x
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45. 2= 0c-1,0,0) 46.2=2x-1)=2-2 02
}r=f[h—1}dx=f—x+c y=]2(x—l)dx=x2—Zx+C
1=(1P-()+C=C=1 2=(3r-20)+C= C=-1
y=x-x+1 y=x-2-1

47. %=cosx, (0,4) . 48. %= —ﬁ= —=%7% (1,3)
y=J‘cosxdx=sinx+C y=J—x"2dx=%+C

4=s5mn0+C = C=4 1

3=T+C=>C=2
y=sinx + 4

1
==+
y = 2, x>0

49. (a) ¥ 50. (a)

dy _1 _ Y2 (=
O F=3x—1@2 \s B = L 1A — J
y=§—x+(,‘ P \E}/B y=§—x+c -4 //.\
A SA=1P
2-—4 4+ C -4 3= 3 (-1 +cC
2=¢C =——+1+C
2
}=)‘E—x+2 C_z
i
Pl T o
51 flx) =2 52. f(x) = x*
f@=s f) =6
f@) =10 - f(0)=3
f'(x)=szx= JRG flx) = szd.x=%x3+ c,
@) =4+C=5= C =1 ' f0)=0+C =6=C,=6
Foy=2% | f’(x)=%13+6

f{x)=J(h+l)dx=x2+x+C2

f(1)=J(-1*x3+6)dx=Lx“+6x+C2
fR)=6+C,=10 = C, =4 3 12
8 = fO=0+0+C,=3=C,=3

~ Ll
f(x)—lzx + 6x + 3
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53, fx) =x32

f@) =2
fl0)=0
f’(X) = J'):‘3/2 dr = —2x~1/2 4+ Cl = _% 3 C]

f@=-2+¢=2=0¢=3

i
f(x)_ \/;"'3

flx) = J-(—Zx"/z +3)dx = —4x2 + 3x + C,

f0O=0+0+C,=0= C,=0
fO) = —4x"2 + 3x = —4Jx + 3x

55. (a) h(r) = j(I.Sr + 5)dr=0.75t*+ 5t + C

hO)=0+0+C=12= C=12
h(t) = 0.75¢ + 5t + 12
(b) h(6) = 0.75(6)* + 5(6) + 12 = 69 cm

57. alt) = —32 fi/sec?
v(f) = J‘—32dr = =32t + C,

v(0) = 60 = C,
v(t) = —32t + 60

s(t) = J(—32: + 60) dt = —16* + 60t + C,

s(0)=0=C,
s(f) = — 1662 + 60r
The ball reaches its maximum height when

v() = 0: =32t +60=0 °

32t = 60
_I_LS-
g

54. f"(x) = sinx
f10) =1
f0)=6

fix) = fsinxdx = —cosx + C,

fO)=-1+C=1=C =2

f(x) = —cosx + 2
flx) = J'[—cosx + 2)dx = —sinx + 2x + C,

fO=0+0+C,=6=C,=6
f(x) = —sinx + 2x + 6

dP

56. — = k1,0 <1 <10

dt

2
P(1) = J‘kr'” dt = 3!«3/’- +C
P(0) =0+ C =500 = C = 500

P(l)=~§*+500=600=k=150

P() = 2(150)72 + 500 = 100772 + 500

P(7) = 100(7)*2% + 500 = 2352 bacteria

58. ft) = alt) = —32 ft/sec?

f10) = v,
f(0) =5,

f) =) = f—32 di=-32+C

O =0+C=vy= C,=v
f) = =32t + vy,

1) = s() = J(—32r + v dt = =16 + vt + C,

fO=0+0+Cy=50=C,=35,
f(0) = =162 + vyt + 5
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65. a=—1.6

w(1) = J —1.6dt = — 1.6t + vy = — 1.6¢, since the stone was dropped, v, = 0.

s(t) = J(—l.ﬁr) dt = —0.8¢ + 5,

5(20) =0 = —0.8(20)> + 5, =0
5o = 320
Thus, the height of the cliff is 320 meters.
v(r) = — 1.6t
v(20) = —32 m/sec

66. J‘va'v = —GMJ)—Ldy

1.=54, ¢
2 ¥
Wheny = R,v = v,
1.,_GCM
2v° =R + C
1 GM
C=%'~"%
1, _GM 1, GM
2 y g0 R
, _2GM _ , 2GM
v:—};—— VG—_
5 1 1
v =VDZ+ZGM(;—E)
68. x(1) = (r — 1)(r — 3)? 0<t<5
=2 -T2+ 15t -9
(@) v(1) = x’()) = 3 — 14t + 15 = (3t — 5)(t — 3)
a(t) = v't) = 61 — 14

(b) v(r) > Owhen0 <t < -g-and.’: <t <S5

(c) alt) =6t — 14 = O whent = %
-3
69. v(1) = i = =12 s 0-

x(t) = JV(I} dt =202 + C

M()=4=201)+C=C=2
x(f) =212 4+ 2
1 i |

alt) =vi(t) = —51‘3/2 =377

67. x(t) = — 62+ 91t — 2
(@) v(1) = x1) N 3 —12t+9
=3P -4 +3)=3(—1)(t-3)
a(t) =v(r) =61 — 12 = 6(t — 2)

0<1r<5

(b) v(f) > Owhen0 <t < lor3 <t <S5
(c) a(t) = 6(t —2) =0 whent = 2.
v(2) = 3(1)(-=1) = -3
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70. (a) alf) = cost

v(r) = ja(r) dt = Jbosfdr = sin¢ + C; = sint (since v, = 0)

fl) = Jv(r)d.' = Jsinfd: = —cost + C,

f0)=3=-cos(0)+C,=-1+C, = C,=4
f{t) = —cost + 4
(b) v() =0 =sintfort =km k=0,1,2,...

71. (a) v(0) = 25 km/hr = 25 - % = %%Omﬁscc
v(13) = 80 km/hr = 80 - % = %‘O-m;’sec
a(t) = a (constant acceleration)
wi)=at+C
%(0) = % = = # %
¥(13) = %9 =13a + %
% = 13a
a= % = % = 1.175 m/sec?
72. v(0) = 45 mph = 66 ft/sec

30 mph = 44 ft/sec
15 mph = 22 ft/sec
alt) = —a

v(f) = —at + 66
s() = —%ﬂ + 66t (Let s(0) = 0.)
v(1) = 0 after car moves 132 ft.

—at + 66 = Owhent = %Q.

19)- 4 o)

132 whena = % = 16.5.

I

alt) = —16.5
v(t) = —16.5t + 66
s(f) = —8.25t2 + 66¢

2 250
(b) s() = gy tae (s(0) = 0)
_275(13) | 250

5(13)

24 2 +~3-6-(13)‘#189.58m

(a) —16.5t + 66 = 44

22
=165~ 1.333
22
5(16.5) = 7333 ft
(b) —16.5t + 66 = 22
44
=165~ 2.667
4
J(lﬁ.S) = 11733 ft
© & & &
& ¥ &
é;.a _&'k g
® “?e 2 ag
—_——e
0 [ 132
7333 117.33
feet feet

It takes 1.333 seconds to reduce the speed from 45 mph to
30 mph, 1.333 seconds to reduce the speed from 30 mph
to 15 mph, and 1.333 seconds to reduce the speed from

15 mph to 0 mph. Each time, less distance is needed to
reach the next speed reduction.




