5.1
p. 392: 5-51 odd, 52-56, 60-63, 67-71 odd, 74
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5. f(x)=4x+T7=4x"+7 :>F(.r)=4] ]+TI+C=2x3+?x+C
+

4 1 2

. . 2x X

7. f(x)=2x -2 +5x > F(x)=2>_%% .5
7 ’ (x) 4 33 "2

9. f(x)=x(12x+8)=12x" +8x 2 F(x) =12-1x" +8-1x° + C=4x" +4x" + C

L f(x)=7x" 487" 2 F(x)=7-3x7" +8-5x'" + C=5x"" +40x"" +C

13. f{x}=~\/§ is a constant function, so F(x) =ﬁx+ C.

15. f(x)=3Jx —23x =3x" 22" = F(x) =3(2x"7)-2(3x*" )+ C =22 - 2x*" 4 C

2 § o2
+C=1x'-Ix+3x*+C

jlx—E]n|x|+Cl if x<0

1 2 1 1 .
17. ffx):g__:g_2£_1h35dﬁma]“(_m=0)"-"(0-‘°c']=50F(x}={_%;g-2h1|x|+{i‘g if x>0

X X

: f 3/ /7 ] 7
19. g(t)= ! +j;'t ="+ 4+ = G =2+ 27 + 257 +C
t

21. h(6)=2sin@—sec’ & => H(F)=-2cos&—tanF+C, on the interval (nz —Z,nmr+Z).

23, f(x)=2"+x* = 2% 43
Fx)=—+—=+C
In2 3

4 ]_
25. fx)=22 X 100 ) =2x4d4-x7
X

241
F{x)=2(%xz)+4x— xz 1+C=xz+4x+l+c,x:>ﬂ
2+ x

27. f(x)=5x*-2x = F(x)=5-1x -2-Lx"+Cc=x -1+ C

F0)=4= 0°-1.0°+C=4>C=4. So, F(x)=x —1x°+4. The
graph confirms our answer since f(x) =0 when F has a local maximum, _;
fis positive when F is increasing, and f is negative when F is decreasing.

—al

T4 3 2
20. f"(x)=2&f—12x2+6x:>f'(x)=ZUE%)—IZ(I—)+6[I—]+C=SI"—4xj+3f+C':>

3 2

5 el 3
f{x]=5[%)—4[%}+3[%]+ Cx+D=x -x*+x+Cx+D

3. f'(x)=2x43¢" 2 f(x)=x"+3¢"+C > 1’ +3e" +Cx+ D

33. f"(t)=12+sint = f"(f)=12t—cost+C, = f'(t)=6f" —sint+Cit+ D =
f(£)=2f +cost+Ct* + Dt+ E,where C =1C,.

35 f(0)=1+3x = f(x)=x+3(3x")+C=x+22""+C f(4)=28)+C=25=
204C=25=C=5,50 f(x)=x+2x"+5,



37.

39.

41.

43.

45.

47.

490.

51.

52,

33,

4.

55.
56.

, 4
f)=——
A l+1

so f(t)=4arctant — .

— f(t)=4arctant + C. f{l}=4(%}+€={l = r+C=0 = C=-u,

fi0)=5x" = f(x)=5(2x"")+C=3x""+C. f(8)=3-32+C=21=96+C=21==-T5, s0
f(x)=3x""-75.

f'(t)=sect(sect +tant) =sec’ t+secttant, — £ <t <Z = f(f)=tant+sect+C.
f(§}=l+sj§+(j‘=—] = C=-2-1/2, so f(f)=tant+sect +—2—~/2.

Note: The fact that fis defined and continuous on(—£,£) means that we have only one constant of
integration.

f(x)==2+12x-12x" = f'(x)=-2x+6x"—4x’+C. f'(0)=Cand F(0)=12=C=12,5s0
f'(x)=—2x+6x" —4x’ +12,and hence, f(x)=—x"+2x —x* +12x+D. f(0)=D=4, so
F(x)=—x"+2x" —x" +12x+4.

f(@)=sin@+cosd = f'(f)=—cosf+sind+C. f'(0)=—1+C=4=C=5, so
f'(6)=—cos@+sin#+35. Therefore, f(#)=-sinf—cos@+50+D. f(0)=-1+D=3= D=4s0
f(B)=—sinf—cosB+56+4.

F(x)=4+6x+24x" = f(x)=4x+3x"+8x +C = f(x)=2x"+x" +24x* +Cx+D.
f()y=D=3s0 f(x)=2x"+x +2x "+ Cx+3. f(D=8+C=10=C=2,5s0

F(x)=2x"+x" +24x* + 2x+ 3.

Fr(6) =3t —cost=1" —cost = F()=2r" —sint+C = f(1)=21" +cost+Cr+D.
Ff(0)=0+140+D=2=D=1so f(1)==t"" +cost+Ct+1. f(l)=2+cosl+C+1=2=s0
C=2--—cosl-I =%—cosl,5ﬁ z—r’;fm+cosr+{;—z—c¢}s]).t+l.

fM(x)=cosx = f"(x)=sinx+C. f"(0)=C=3. f"(x)=sinx+3 = f'(x)=—cosx+3x+D.
F(0)=—1+D=2=D=3. f'(x)=—cosx+3x+3 > f(x) =—sinx+3x" +3x+ E.
fO)=E=1= f(x)=—sinx+3x"+3x+1.

f'(x)=cosx = f(x)=sinx+C, and (£)=0=sin(£)+C=0=1+C=>C=—-Lso
f(x)=sinx—1, which is option (B).

F(x)=2x-x" = f(x)=x"—In|x|+C, and f(-1)=1=1+0+C = C=0,50 f(x)=x" —In|x],
which is option (D).

f(x)=6x = f'(x)=3x"+C = f(x)=x"+Cx+D. Therefore, (C) 2x +% cannot be f(x).

f(x)= ]2 =17 = F(x)= —l+ C,andF()=2=-14+C = C=3 = F(x) _ 1 +3,(B).
X X X

“The slope of its tangent line at(x, f(x)) is 3-4x” means that /'(x) =3—4x, so f(x)=3x-2x"+C.
“The graph of f passes through the point (2, 5)” means that £(2) =5, but /(2) =3(2)-2(2)° +C, so
5=6-8+C = C=7. Thus, f(x)=3x-2x"+7and f(1)=3-2+7=8.



60.

61.

62.

63.

67.

The graph of F must start at[ﬂ,]). Where the given graph, has a local
minimum or maximum, the graph of F will have an inflection point. - 4

Where fis negative (or positive), F is decreasing (or increasing).
Where f changes from negative to positive, F will have a minimum.
Where f changes from positive to negative, F will have a maximum.
Where fis decreasing (increasing), F is concave up (down).

Where v is positive (or negative), s is increasing (or decreasing). /_ \.v uifh

Where v is increasing (decreasing), s is concave up (down). ! — —

Where v is horizontal (a steady velocity), s is linear. o . | i\/ ‘
| P i

2 if0=x<l x+C if 0=x<l1 .l
f(x)=491 iflex<2 = filx)=4x+D if l<x<2

-1 if 2<x<3 —x+E if 2<x<3 " )
f(0)=—1= 2(0)+C=-1= C=-1. Starting at the point(0,—1) and o/ 1 r}
moving to the right on a line with slope 2 gets us to the point(1,1). The 1
slope forl < x <2 is 1, so we get to the point(2,2). Here we have used

the fact that fis continuous. We can include the point on either the first or second part of . The line
connecting(1,1)to(2,2) is y = x,so.D =0. The slope for2 < x<3 is -1, so we get to(3.1).
2x—1 if 0=x<1
f(2)=2=-2+E=2=FE=4 Thus, f(x)=4x if 1<x<2. Note that /'(x) does not
—x+4 if 2<x<3
existat x=1,2 or 3.
The given graph is positive on(0,1.5) and(4,=), so f must be increasing on these intervals. The
graph of /" is negative on(1,5,4)so fmust be decreasing on this interval. f’=0when
x=1.5, and 4 so fmust be horizontal at x=1.5, and x =4. Finally, f"is increasing on(3,%) so f
must be concave up on this interval. Thus only graph (B) could be the graph of f.
v(t)=s'(t) =sint—cost = s(t)=—cosr—sinr+C. s(0)=-14+Cands(0)=0= C=1, so
s(t)=—cost—sint+1.



69. a(t)=v(1)=2t+1=v(1)=1t" +t+C. v(0)=Candv(0)=-2 = C=-2, sov(t)=¢t"+t—2and
s()=1 +1 =2t+D. s(0)=Dands(0)=3 = D=3, so (1)=1r +1¢ -2+3.

1. a(t)=v'(t)=10sinz+3cost = v(t)=—10cosr+3sinr+C = s(t)=—10sin7—3cosr+Ct+ D.
s(0)=-3+D ands(27)=-3+27C+D=12 = D=3andC ==.
Thus, s(r)=-10sinz—3cosr+<7+3.

74. {ﬂif"(f)=fl9+%=f':+£ﬁ =S r(t)=—t" + L +C. r(t)=—t" + 51 + 4.

F(2)=—1+%-2" +4 =4 = 4,083 barrels per hour.
(b) A{r)=—lnlrl+$ﬁ +{t+D. A{1)=4=—m1+$+%+a =>D=L>
A(t)y=—In|f] +£r“+%r+ﬁ

2
(c) Attime t = 2, r'(t) = ziz + 2: > 0, so the rate of leakage is increasing



