Section 4.7

:E-Il 141

[ ?_ 1 . I ¥ T« -:5___ = r L
1. flr) =6z —824+3 = F(x) {j£+l El+l+d;1r+l.’} 2r” —dxe® + 3+ O

Check: F'(2) =2-32° —4 22+ 34+ 0= 62" — 8z + 3 = f{(x)

A1 A1
2 flz)=1-2°+122° = ;~={m}—:.:—:"+l+125+1+:::.'—m—§z‘1+2;cﬁ+ff:
1441 341 5/4 7/4
T O N o e T I S ST 2 R .
3. fix) = bz Tx = Mz 5%+1 T%+l +C 55,-"'4 TT,.'“4+'£" dr 4z 4+ O

4 flz) =22+ 37 = Fla)=z4+ "+ 0=+ 80"+ O

5 flzr) = = a* + B~ has domain [ —oc, 0) U (0, o2), so

IRFESS! —6+1 s as

_ + 5 +Ch =37 T4 ifr <0
ey ={ 5+1 6+ 1 1

%;E:'”"3 — if o =10

See Example 1(b) for a similar problem.

T/4 /3
: : : T T ) - )
6. [(@) = V5 + Vo =2 45 5 Fla) =T+ T4 O = a7l §aT 4 C
u' w43y .‘1 vuooout o But? 2 | -3/
7. flu) = =3 + = + 3u =
3 —d241 —1*3 .
, u i 1 4 1 4 6
Flu) = — +3—F——+0C 3 C=—-u" ——+C
() =g 3 g te-gu Hdgg +U=gu Ju ¢

5 — dp® 4 2%

B. giz) = 5 = 5r ™% — 4% 4+ 2 has domain (—oco, 0) U {0, 0o), so
x " z? 1 2 :
W=y
if >0

9 gith) = cost) —5sind! = G(#) =sind — 5(—cosd) + O = sinfl + Seosd + O
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Section 4.7

11. f{m]—23+5[l—mﬂj_”3—?m+; = Flz)=z*+45sintz+ C

: s’ ¢ if <0
o4l 1 _ s+ 4 Injx|+C1 if 2 <
2 flw) =TT o1 - 5 B =4 o
z T s 4o+ njz|+C: f =0
4 5 5 : L oz at - B 1.8 4 o i
13, flz) =62 —22° = Flo)=5-——2-_+C=a" -1+ . \
5 6 : f

Fily=4 = 0°-30°"+C=4 = C=4so0Fx)=2"—-32"+41 N

The graph confirms our answer since f{x) = 0 when £ has a local maximum, § is ﬁ,

positive when /' 15 increasing, and [ is negative when £ 15 decreasing.

3

— _ " 2a—=1 —_d A —_ _ -1 Ll

W f(@)=4-3(1 42" - = Fla)=de -3t 2+ C. r

F(l)=0 = 4-3{(F)+C=0 = C=T -4 ‘W'

-5
Fz) =4z —3tan™ 'z + 2% — 4. Note that [ is positive and F is increasing on . /
Also, [ has smaller values where the slopes of the tangent lines of F are smaller, L y
=10
. x? z* .
15. [Y{z) =6z +122° = [(z)=6- 5 +12- T + 0 =344+ C =
'5 T-‘l
flx)=3- T+_1 T+( '+ D=z + 2"+ Cx+ D [ and 1 are just arbitrary constants]

6. f("z) =2+t = [fle)=2+22'"+ 22" +C = flz)=a+ o + 2 + O+ D
17. f(z) = 1+ 2% =[x —m+;’13:"5'f5+{'.' =
flr)=2* 4+ 8 &S+ Cx+ D=3+ 2" 4 Cz+ D
18. [(z) =cosz = ['(r)=sinz+C = flrl=—cosz+Cr+ D
19. f'( J'}—y_f_h+5$}—thf‘E+ij£ = flz) = 4zM? 4 227 4 .
fMly=6+Cand f(1) =10 = =4 s0f(x)=4c"? +2:52 14

20. f(x) =2z — 3jzt =2 — 327" = flz) ="+ " 4  because we're given that @ > (),
fiy=2+Cand f{1)=3 = C=Lsof(z)=a"+1/z"+1
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Section 4.7

M. f'(t) = 2cost +sec®t = f(f) = 2sint + tant +  because —7w/2 < { < w/2.
f(Z)=2(v3/2) +V34+ =23+ Cand f(Z) =4 = (' =4-2+3 50 f(t) = 2sint +tant +4—2/3.

2 fflx) =4/v1 -2 = flz)=4dsin'a+C f(3)=4sin"(3)+C=4-F+Cand f(3) =1 =

T4+ =1 = (=1-2 so0 f(r)=4sin "wx+1-3

B Mz)=Mr* + 22+ 10 = flz)=8"+2+10x+C. f(l)=8+1+10+Cand ['{1}= -3 =
19+ = -3 = =-2230 (v} =82+ + 10x — 22 and hence, f(z) = 22" + 2° + 5z* — 22x + 10
S =2+24+5-22+Dand f(1) =5 = D=22-1=22 50 flz) =2 + 22 + 5* — 222 + 2.

2. ["{x)=4—6r — 40z = fzr)=4r -3 10"+ fO)=Cand (0} =1 = =150
Fr) = 4o — 32® — 100" + Land hence, f(xr) =22° — 2" — 22" +z+ 0. f(0)=Dand f(0) =2 = D=2530
fxy=22* -5 — 22" + =+ 2.

25. f{0) = sin® +cost = [0} = —costl+sinf+ . f{0)=—-1+Cand (0} =4 = (" =5s0
F{0) = —costh + sinf + 5 and hence, f{0) = —sind —cosf + 50 + 1. f{0}) = -1+ Dand f(0) =3 = D=4 530
fli)y = —gind — cos @ + 50 + 4.

. f7(1) =3VI=58"" = =6+ 0 FA)=124+Cad ') =T = C=-5s0f(t)=6""-5
and hence, f{t) = 43?2 — 5t + D, f(4)=32-20+ Dand f{4) =20 = D =850 f(t) =42 — 5L+ 8,

7. fz)=x 20 = flr)=-1r+C = flz)=-lnjz|+Cr+ D= —Inz+ Cr+ D(sincez = 0),
J1)=0 = CO4+D=0and f{2)=0 = —-hn24+204+D=0 = -Wn2420-0C=0 [since D =] =
—In2+0=0 = C=mh2mdD=—-In2 % flz)l=—-lnr+(ln)z —In2

28, /(1) = 2" +3sint = ['(1)=2e" —Jeost+C = f{t)= 2" —Bsint 4+ Ct+ D,
JO)=24+Dand j(0) =0 = D=-2 flr)=2e"+xC —2and f(7) =0 = 70=2-2" =
2—2e7 2 — 2e™
=222 sof(t)=2¢" —3sint + =22 49,
T T

29. Given f'{z) = 2x+ 1, we have f(z) == + x4+ . Since [ passes through (1.6), f(1) =6 = 1*+1+C=6 =
(r = 4. Therefore, f(z) =x? + oz +4and f(2) =27 + 2+ 4 = 10.

W )=z = [flz)=:2"+0C s+y=0 = y=—- = m=—-LNowm=f{z) = -1=z =
o= —1 = gy = 1(from the equation of the tangent line), so (—1, 1) is a point on the graph of f. From f,
1=3{-1}"+ = =3 Therefore, the functionis f(x) = 3" + 3.

M. bis the antiderivative of . For small =, f is negative, so the graph of its antiderivative must be decreasing. But both a and ¢

are increasing for small &, so only b can be s antiderivative. Also, [ is positive where b is increasing, which supports our

comelusion.
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Section 4.7

32. We know right away that ¢ cannot be s antiderivative, since the slope of ¢ is not zero at the z-value where [ = 0. Now [ i3

positive when a 15 inereasing and negative when o is decreasing, so a 15 the antiderivative of [.
33 w(t) = s"({) =sinl —ecost = s(f) = —cosi —sint +C. s(0)= -1+ Cands(0) =0 = C=L1Lso
s(t) = —cost —sint + L
Mou(l) =80 =15T = s(f)=1""+C s(4)=8+Cands(d) =10 = O =2Lsos(t)=t""+2
3. a(t) = v'() = 10sint + Beost = ov(t) = —10cost + 3siné+ ' = s(t) = —10sint — Feost + Ci + D,

)= -3+ D =0ands{2r) = 3+ 2+ D =12 = D=3and = £ Thus,
s(t) = —10sint — Jcost + St + 3.

.oa(t) =) =104+3 37 = w)=100+3 - "+C = s@)=562+3 - +Ct+D =
O=s(0)=Dand10=s(2) =20+4-4+20C = =5 s0s(f)=—56+5"+ 11" — 141,

39. By Exercise 38 witha = —9.8, s{t) = —4.%% + wpl + sp and v{t) = &' (1) = —9.8L + . So
[w{f)]* = (9.8t +w0)* = (9.8)7 4% — 19.6val + v = v + 96.04* — 19.6vot = v — 19.6(—4.9¢2 + voi).

But —4.%% + wof is just s(i) without the so term; that is, s({) — so. Thus, ()] = v — 19.6 |5t} — so].

40. For the first ball, &1(1) = —16¢* + 4582 + 432 from Example 6. For the second ball, a(t) = —32 = (i) = —32i 4+,
butv(l) = —32(1) + € =24 = =56 s0v(l) = —32+56 = s(t) = —16:% + 56t + D, but
s(1) = —16(1) +56(1) + D =432 = [} = 392 and sa2(t) = — 1667 + 562 + 392. The balls pass each other when
si{t) = salt) = —161% + 48t +432 = —16(2 + 560+ 392 <> St=40 < t=5s
Another solution: From Exercise 38, we have s1(t) = —161% 4 481 + 432 and s2(t) = —166% 4+ 244 + 432,
We now want to solve s;(f) = sa(f — 1) = —16(%+ 48 + 432 = —16(2 — 1)* + 24t — 1)+ 432 =
48 =32 - 16+ 24t - 24 = d)=8 = {=5s%

#. Using Exercise 38 with o = —32, vo = (), and so = f (the height of the ¢liff' ), we know that the height at time ¢ 13
s(t) = —1686° +h. o(t) =s"(1) = —82 and vt} = —120 = 32 =120 = {=35.75,s0
0=s(3.75) = —16(3.75) + b = h = 16(3.75)% = 225 &,
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42. (a) BMy" = mg(L —z) + 3pg(L —z)* = Iy = —3mg(l —z)* — 2pg(l —2)* +C =
Ely = tmg(l — )" + s7pg(L — z)* + Cz + D. Since the left end of the board is fixed, we must have y = ' = 0
when = = 0. Thus, 0 = —%:r.latg.ir_.2 - %pg.ir_.” + CMand 0 = %m.gbs = ﬁ,ﬂg!_'i + 1 Tt follows that
Ely = %mg{L — )’ + ﬁpg{?.- —z)t+ I:%w;tg.i'l? + %pgf)ﬂjl;c - (%mghﬁ - ﬁpg.i‘)djl and

1 - . .
flzh=9y= BT _%-mg{!. —z) + g pgl L — =) + [%mg!.? + %pgﬁﬂjlz - (%mgh‘i + %pg!f'}]

by L) < 0, so the end of the board is a disiance approximately — [ L) below the horizontal. From our result in (a), we

caleulate

-1 -1 . LY fm  plL
—flL) = Bl [%m.gbﬁ = %ngi — %mgﬂ” — 3—1;_@}!,'1_ =57 {%-m.gha - éﬂgbd) = —gr” (% + PS )

Naode: This 13 positive because g 13 negative.

43. Taking the upward direction to be positive we have that for 00 << € <2 10 (using the subscript 1 to refer to 0 < ¢ < 10),
a(f) = —(9—08) = i(f) = (i) = -9+ 045° + v, but v, (0) = vy = —10 =
i) = =98 +0.456° — 10 = &1(f) =  s1{t) = —31° + 0.158" — 10t + s0. But 51(0) = 500 = 50 =
s1(f) = —%EE + 0,156 — 104 + 500 81 (10} = —450 + 150 — 100 + 500 = 100, so it takes
more than 10 seconds for the raindrop to fall. Now for £ = 10, a(f) = 0 = +'({) =
v(t) = constant = v1(10) = —9(10) + 0.45(10)* — 10 = —55 = wv{i) = —55.

At 55 m s, it will take 100,/55 == 1.8 s to fall the last 100 m. Hence, the total time s 10 + 22 = 22 = 11.8s.

i — e et el i e m o e S0 S2R0 _ 220 Lo e onfg) — 9 220  car b
44, v'(t) = alt) 22. The initial velocity s 50 mi/h = 22222 = 22 i fs, so vlt) 22t + =22 The car stops

when »(t) =0 < = £ = 43 Since s(f) = —11t* + 284 the distance covered is

() - (R) 2 w3

45. a(t) = k, the initial velocity is 30 mi/h = 30 - 2288 — 44 fi /s and the final velocity (after 5 seconds) is
B0mifh = 50 530 = Z2 fifs. Sov(t) = ki + Cand v(0) = 44 = (' =44 Thus, v(t) = kt + 44 =
v(B) = 5k + 44, Butv(5) = 55,505k + 44 =22 = k=% = k= =58TH/s%

86. a(t) = —16 = v(t) = —16t + 1y where vy is the car’s speed (in ft/'s) when the brakes were applied. The car stops when
~16t +vo =0 < 1= 5vo. Now s(f) = 3{—16)t* + voi = —8t* + voi. The car travels 200 ft in the time that it takes
to stop, s0 s{ve) =200 = 200 = —8(Lwe)* +vo(Fwe) = vl = vi=32.200=6400 = wo=S801s
(54.52 mi/h).
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47. Let the aceeleration be alt) = & km/h*. We have v{0) = 100 km/h and we can take the initial position s(0) to be (.
We want the time { ; for which +(1) = 0 to satisfy s(1) < 0.08 km. In general, v'{1) = a{f) = &, so v{f) = ki + O,
where ' = »(0) = 100. Now s'(t) = v(t) = &kt + 100, so s(t) = %F.:L* + 100t + 13, where 12 = s{0) = 0.

Thus, s{t) = 2k* + 100t. Since viis) = 0, we have kiy + 100 = O or £ = —100/k, so

1 100 * 100 1 1 5,000 .. C s
s(ty) = Ek (——) + 100 (—T) = 10,000 (— — —) = —————_ The condition s(f ;) must satisty 1s

& 28 & k

_a,{iDD < 008 = - ;EIIUE;::? =k [kisnegative] =k < —62,500 km/h®, or equivalently,

k< —322 =2 —4.82 mfs”. Thus, a constant deceleration of 4.82 m/s™ is required.
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