=10 Antiderivatives

Mu&mmm Rl

241
L fE) =6 —8x+3 = F(x)=6 xt

66— —
241 81+l+3x+C 2% = 4x2 4+ 3x 4 C
Check: F'(x)=2‘3x2—4'2x+3+0=6x2—-8x+3=f(x)
RN B S 741
3 5 7
) =1=x"+5x>=3x" = Fix)=x- X R 6_ 3.8
3 f(x) ) 3+l+55+1 37+1+C-x 1% +3x6—gxb+C
1/4+1 3/441 x5/4 x4 -
) =5 =1 = F(r) =52 . X X o axSI 4Ty C
5 f(x) T %+1+C 55/4 77/4+C x x4+

1@ =VErE=x4s10 = F)= i hatPrc =3R4 P 4 C

10x-8 5 i
10 9 : +C1'-'—4—-8-+C1 ifx <0
9, f(x)= =5 = 10x~ has domain (—o0, 0) U (0, 00), so F (x) = 5
e +C ifx>0
See Example 1(c) for a similar exercise.
3 /2 5/2
hel)=" +:2t 2421 = G)=75s +2?t/7+c_ (P 4 46572 4.C

Note that g has domain (0, 00).

13. f () =3cost — 4sint = F(t) =3(sint) —4(—cost) +C =3sint +4cost+C

15'f(x)=2x+¢,—57: = F(x)=x*+5sin"'x+C

W fo)=sxtm2xd = F)=x'—iS+C.FO=4 = S

e
C=4,50 F (x) =x° — 3‘; x6 4 4. The graph confirms our answer since f ‘/§\ )
£ (r) = 0 when F has a local maximum, f is positive when F is . > .

increasing, and £ is negative when F is decreasing.

W my=6x+1202 = f(x) =32+ +C = S =x+x*+Cx+D
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176 D CHAPTER4 APPLICATIONS OF DIFFERENTIATION

21. fll(x)= I+x4/5 s f’(x).-—-x+gx9/5+c =
f(x)=%"2"'%'fle4/5+Cx+D=%xz+l—22%x“/5+Cx+D

23-f’”(t)=e’ = f”(t)==e'+C = f’(f):e'-l—Ct-f-D = f(f)=€'+%Ct2+Dt+E
B f(x)=1-6x = f(x)=x-3x2+C. f(0)=Candf(0)=8 = C=8,50f(x)=x_.3x2+8

2. f'(x) =3/ = 14fx =322 = 5712 = f(x);3(f}§)x3ﬂ‘T;711/2+C =
2=f(1)=2-24C=C = [f(x)=2u32-2x1242

2. f'(x) =3cosx +5sinx = f(x)=3sinx—5cosx+C = 4=F(0)==5+C = C=y
S (x) =3sinx — 5cosx +9 , =

N.7G)=2/x = f(x)=2Inlx|+C =2In(-x)+ C (since x < 0). Now
FED=2In14+C=2(0)+C=7 = C=7. Therefore, f(x) =2In(=x)+7,x <0,
" — :

33-f(x)—lx3=> L) =32+C = 2=7(0=C = f®=i2+2 =
f(x)==3x +2x+D = "3=f(0)=D = f(x)=%x3+2x—3

1" — D \
5. " x)=x2+3cosx = ®)=3+3sinx+C = 3=(0)=C = S ®) =13 434
. = =3 n
= f(x)=]—12-x4-3cosx+3x+D = 2=f0)=-3+D = D=5 = 3 "
f(x)=ﬁx4-3cosx+3x +5 ' l

37. ff"(x)_—-6x+6 = f'(x)—3x2 - 7 ‘ .
+6x+C = f(x)=x3+3x2+cx
ol - +D. 4= fF(0) =
3= f(l)_]+3+c+D_4ICI4 c 5,50 £ (x) = 1322 = 4f() D and

B "®)=x3 = fx)==1x2
==3xT44+C = =1y-1
SO =3"14Cx+D = O=f(M)=L1+Cc+Daud

= 2) = ] : .
S () =3 +2C+ D. Solving these equations, we get C = 1, p = _3 ¢ £ =108 4 -3
: e 4> = ¥ 7

41, f”(x):x'z, >0 ’ -
S5\ 0=f?1)=cjp{mgx()):—1/x+c = f(")=“1“|x|+CX+D=—1nx+cx+D(since
= C=In2and D= S @ =—1242C4 D= 1024 20 _ ¢ (since p = m2+C

=~1In2, Sof(x)=—1ﬂx+(ln2)x_1n2 since D = -C)=-

43. Given 1" (x) = 2x + 1
il ,wehazvef(x)=x2+x+C. Since f* passes through 2 =
. Therefore, £ (x) = x +x+4mdf(2)=22+2+4 - ough (1,6),6 = (1) =12 +1+C

45. b is the antiderivative of J. For small

47. The graph of F will have a minimum at ( anq

2 v 4 maxim .
x =0, and fr . um at 2, - 33
om positive to negative at x - 2 since f = g goes from negative to positive at

4|

&
0 5
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Thus, S (x) =

2x - |

X

if0<x

ifl <x

SECTION 410 ANTIDERIVATVES O 177
’ 2 if0sx<) 2 +C if0sx <1
SO =11 ifl<x<a o f@)=1x+D ifl<x<2
-1if2<x<3 -x+E if2<x<3
JS(0) =~

= 2(0)+C=-1 = C =-I. Starting at the point

—1) and moving to the right on a line with slope 2 gets us to the point

(1, 1). The slope for 1 < X < 2is 1, so we get to the point (2, 2). The line
connecting (1, 1) to (2,2) is y = x, so D = 0. The slope for2 <x < 3is—1,
sowegetto 3,1). f(3) =1 = —34+E=1 = E=4.

<1

<2

(o,

—x+4 if2<x<3

Note that f is continuous, but f” (x) does not exist at x = 1 orat x = 2.

51, 53,
11 | "
i 24/777=\\\=/1 |l
f W 177=\\\—/ | Il
134/7/77=\\\—=/ 1|
0 \/ \/ 4 177=\\\=/ 1) I
\ S
-11
Y
F
0.5..
0 2 4 x
55 We compute slopes (values of f) as in the table and draw a
x | f(x) x | S direction field as in Example 6. Then we use the direction
0 1 3.5 | —0.100 field to graph F starting at (0, 0).
0.5 | 0.959 4.0 | -0.189 R
/ — e e e R
1.0 | 0.841 4,5 | =0.217 ; ; j j ZE T3~ -
i) S = =N S =
1.5 | 0.665 50 | —0.192 : ;jx::::::::
2-0 0-455 5.5 '—0.128 l';;;;:.——-\\\-—.
/ PR e e T T
— / - N NN S =
25| 0.239 6.0 0.047 : ; ; / : ZISII3sS
3.0 | 0.047 o 2 4 6
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WO CNAPIERA AMUDATONS OF DI RENTIATION

Remrember that the vatues of 7 are the slopes of M at any x, 1y

9\ \ ‘ . A TR oy
u‘m§ o § A{,____: oxample, Aty = LA, the slope of ¥ NS =0,

Ay o bl -

\'\:i : .,.-c“'"/' j ‘ =

i = - 3 - e,

-
\

sy -1Q¢\-q.— ‘."'Q';T".,_?‘:.".-..
o ad Wy W2

W) =8"@) =M =0t = .\‘u)-.-.—\\\n—sintttv.xm),-.-.l-l-pnnds(n)nn ™» Cwm|,

- o
-

s ==ar =t L
Ma@D=a"'N=t=2 = ni) = {:& w4+ Ca=Candp (0) =3 = Ce=)yon(t) = 5,2 =i
ads )= %r‘ D s =Dads ) =1 = Deland s (t) = ér-‘ SYLERIENE
B 2@ =" (@) = W0shar+Iowe = » (1) = =10cost + Isint 4 € =
() = =10sa¢ = Joost ¥+ Gt D.s () = =34 D=0ands Qx) = =3 42CH D=1 = D
C= ST s (@) = =108t = 3ot 4 {4+ 3
85 (Q) We Sirst ohserve that sinee the stone is droppad 430 m above the ground, v (0) = 0 and s (0) = 450,
PO =a@=-93 = @)= O+ C bt C == o (0) =0, sov(r) = =98 =
s@O==d24 D = D=sO) =40 = s()=40- 4,912,
) It reaches the growad when 0 = s () = 430 - 402 = 2 =dA50/49 = o= JIT0/TT M 958 s,
(© »(n) = =08 TTNAT & =9 m/s
() This is Just reworking parts (2) and (b) With ® (0) = =3, 0 (1) = =98t $ C = =5m= 04C =
p()m =08t =S s(@)m =40 =S+ D = 0=sO) =D = 5 (1) = =491 = 5t 450,

sE)m0 = = (s¢ \f\""‘.\ﬁ) / (=98) = n N0

8. By Bxercise 68, 8 (1) = —=4.9¢% 3 vt - 0 and » (1) = 8° (1) = =98¢ + o, So
[0 (OF = (=98¢ 4 10)? = (O.8)T 13 = 19,600t -+ 0 = 0d = 19.6 (vot = 4.9¢3). But =490 -+ vot Is Just s (¢
without the s term, that is, s (1) = so. Thus, [b 0P = 1\3 - 19.6[s (t) = %0).

62 Marginal cost = 1,92 = 0,002y = ) = C@)=192x= 0.001x2 4 K. But
C(1) = 12 —0001 + X =362 = K = 560,081, Therefore, € (x) = 1,92x = 0.001x2 - 560.081
€ (100) = 742,081, 50 the cost of producing 100 items is $742.08,

1. Taking the upward direction to be positive we have that for 0 < ¢ < 10 (using the subseript 1 to refer to
0t ==09-0%%)= (@) = oy () = =9t 04502 4 vg, but oy (0) = vy = =10 =
(1) == 043 =10 =8 (1) = n()= —§:= + 0158 = 102 - 50, Butsy (0) = 500 e=s0 =

)= —§r: 4 01383 = 107 4 S00. 5 (10) = 100, 50 it takes more than 10 seconds for the raindrop to fall.
fort > 10 a()=0=p' (1) = v(f)=constante=n (10) = =9 (10) + 0.45 (10)2 = 10 = =55 =
o (2) = =33, AtSS fi/s it will take 100733 & 1.8 § to fall the last 100 . Henee, the total time is 11,8 8,

I (1) = &, the initial velooity is 30 mi/h = 30 335 = 44 /5, and the final velocity is
30 mi/he 30 %ﬁ%{ = 1@ f/s. Sov (=t Cando (0) m4d = C=dd Thus, v (1) w ke pdd =
Namp @ miR b = ke w5870/

75 Using Exercise 66 with @ = =32, vy = 0, and s = & (the height of the ¢lifl), we Know that the height at time 7
s = =16k 0 (D) =’ (1) = =3 w I = =120 = =TS N0
Des (379 m =16(3.75) 4 h = h=16(Q.75)% = 225N,

w

RS |
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