Sewart Calculus 5e 053439339X;4. Applications of Differentiation; 4.10 Antiderivatives
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3. f(X)=1-x +5x -3x = F(X)=x- 31 +5 51 -3 71 +C=x- 72X + 56X gX +C
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5. f()=5x —7x" = F()=55— 75— +c=52— 7% +c=ax"ax"c
1 3 54 ' 714
AL
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13. h(x):x3+55| nx= H(x)= 2 x4+5(—cos X)+C= 2 X4—5COS x+C

4 8
—_ t3/2 sect4+C= < t3/2_91«.;(;t+cn on the interval (nﬂ—% ,nn+% )

15. f(t)=44t-sect tant= F(t)= 25t 2

2 3

17. 1 ' T=ex+12x%= 1 '(x)=6- XE +12. XE +C=3 +HAX HC—
3 4

X X : :
f(x)=3 3 +4- ) +OXH+DEX X +Ox4D [ C and D arejust arbitrary constants]

23, f /(x)=1-6x= f(x)=x-3x+C . f(0)=C and f(0)=8=C=8, 50  (X)=x-3x+8.

20. t ' (0=28xC+2x+10= £ (=8 X +10x+C . f '(1)=8+1+10+C and f '(1)=3= 19+C=3—
1 1
C=22, 0 f (=8 +x+10x-22 and hence, f(x)=2x + 3 X +5x22x+D . f(1)=2+ 3+5-22+D and

7 59 4 1 3 _2 59

f(1)=5= D=22- 3= 3 ' f(x)=2x + 3 X +5X —22x+ 3
/1 _ / : / /

31.f (f)=sinf+cosd=f (f)=—cosd+sngd+C . f (0)=1+C and f (0)=4=C=5,s0

/ . .
f (0)=-cosO+sind +5 and hence, (6 )=-sin6-cos6 +50 +D.f(0)=-1+D and f(0)=3= D=4, s0
f(0)=-sin6-cosO +50 +4.

35. f ' /(x)=2+cosx= f (x)=2x+sin x+C= £(x)=x"-c0s Xx+Cx+D . f(0)=1+D and f(0)=—1= D=0,

s 2 T s T 2 T
f<§>—7r /4+<§ )Candf(a )—O:><§ )C—7T /4:>C—f§ , SO

f(x):xz—cos X— % X.




Sewart Calculus 5e 053439339X;4. Applications of Differentiation; 4.10 Antiderivatives

39. b isthe antiderivative of f. For small x , f isnegative, so the graph of its antiderivative must be
decreasing. But both a and ¢ are increasing for small x , so only b can be f 'santiderivative. Also, f
is positive where b is increasing, which supports our conclusion.

: . . : / .
41. The graph of F will have aminimum at 0 and amaximum at 2 , since f=F = goes from negative
to positive at x=0, and from positive to negative at x=2 .

/ 2  ifo<x<1 2x+C ifO<x<1

f (x)= 1 iflx<2 = 1(X)= xtD ifl<x<2  f(0)=-1=2(0)+C=-1=C=-1.
-1 if2<x<3 —X+E if2<x<3

Starting at the point (0,-1) and moving to the right on aline with slope 2 gets usto the point (1,1).
The slope for 1<x<2is 1, so we get to the point (2,2). Here we have used the fact that f is
continuous. We can include the point x=1 on either the first or the second part of f. Theline
connecting (1,1) to (2,2) isy=x, so D=0. The dope for 2<x< 3is-1, soweget to (3,1).f(3)=1=
-3+E=1= E=4. Thus,

2x-1 if 0<x<1
f(x)= X if 1<x<2
—X+4 if 2<x<3

/ .
Notethat f (X) doesnot exist at x=1 or at x=2.
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55. a(t)=v ' (t)=t-2= V(t)= 2 t°-2t+C . v(0)=C and v(0)=3=C=3, 0 V(t)= 2 t*-2t+3 and

S(t)= % t°+3t+D . 0)=D and (0)=1= D=1 , and (t)= % 3L
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63. Using Exercise with a=—32, VO:O , and sOZh (the height of the cliff ), we know that the height at

timetis s(t):—16t2+h V(t)=s /(t):—32t and v(t)=—120=-32t=-120=1t=3.75, s0
0=5(3.75)=-16(3.75) +h= h=16(3.75) =225 ft.

220
ft/s, sov(t)=—22t+ — .The

50- 5280 220
68. v /(t):a(t):—22 . Theinitial velocity is50 mi / h = = 3

3600 3
220

10 220 . .
car stops when v(t)=0<t= 353 Since s(t):—11t2+ 3 t , the distance covered is

10 10 \2 220 10 1100
s<3> 11<3>+ 3 3- 9 —1222ft

2
69. a(t)=k , theinitia velocity is30 mi / h=30- 5280

3600
2 22
seconds) is 50 mi / h =50- 5280 = 220 ft/s. Sov(t)=kt+C and v(0)=44=-C=44. Thus, v(t)=kt+44

3600~ 3
22 22
— V(5)=5k+44. But v(5)= 30 S0 Sk+44= ?O — Bk= 8—38 — k= 2—2 ~587ft/s"

=44 ft / s, and the final velocity (after 5




