Second FTOC
p. 442: 11-23 odd, 49-53, 55-56, 71-75 odd, 76-81, 86

1. f()=Nt+7 andg(x)=[ \t+£ at, so by the FTCL.

g(x)=f(x)=x+x.
13. f(5)=(t—1*)" andg{s)=j'_:{a*—.i‘z)ﬂfzi'.i‘1 so by the FTC1, g'(s)= f(s)=(s—57)".
15. ()= [ VTseet dt = [ Tosect dt = F'(x) =~ [ JTsect t = —~Tseo

17. Letu=¢e". Then @—ex Also dh dhd” SO
dx dx du dr

h'(x):ir Inra‘r——| Int dt - @_mud—“_(me )-e* = xe*
dx ! dr dx

1. Letu=3x+2. Then =3 Also & - du
ax du dx’
'r:irm t ﬂd,r:i u rad.f di  u du  3x+2 3 3(3:{+2]ﬂ
del 1+t du~' 1+t dx l+u dr 1+(3x+2) 1+(3x+2)

21. u =4, Thenﬁ L Ao & _dydu

. S0
2x & dudx’
J “ ftan eda_—ij‘ra né de- d—=—fftanu———J_tan«f_ =——mn(
T du 'r dx 2Wx 2
23. i[r}%a&}:i[fj 1,d;}i[r'%df}:—i[j"“#d} “F[J‘x‘ l,d}
dx| = 1+1 dx| > 1+¢ ax |0 1+¢ dx|0 1+1 del Y0 1+¢
_ —2x . 2x _ 2x N 2x _ 4'T4,0ptinn{B}.

1+(=x7)" 1+ 1+x* 142" 1+x

49. For k>0, [ Lax=Inx]" =Ink* ~Ink =Ink, option (D).
X

50. g(0)+g()+2(Q)+gR)= [ fDydr+ [ f@ydt+ [ fyde+| feat
=0+(1-1+1-1-)+[g(1) +1-2]+[ g(2) +1-1-2]
=0+1.5+[1.5+2]+[g(2)+]]
=0+1.5+3.5+[3.5+1]=0+1.5+3.5+4.5=9.5,0ption (D).

51.(a) If G(x)=j':f(r)dr, thenG'(x)=f(x*)-2x = G'(2)=f(2*)-2(2)=4-f(4)=4-1=4

(b) G has a maximum where G'(x) =0 and G'changes from positive to negative. G'(x)=0 <
21-f(x2]=D:>x=D0r f(x2]=l}. From the graph, f(x)=0 < x=3 :>f(x2]=l}<:> x=43.
When x <+/3, G'(x) = 2x- f(x”) < 0and whenx >+/3, G'(x) = 2x- f(x*) > 0,50 G has a minimum at

x=+f3.



52. @) If ()= [ f()dr, then ()= £ (x*)-(¥°) = £ (") 2x
(b) h has a minimum where h'(x) =0and #' changes from positive to negative. A'(x)=0 <
21-f(x2]=ﬂ =x=0o0r f(xZ]:I}. From the graph, f(x)=0=x=5= f(xz)=0 e x=4f5, or
f(x)=0=x=10 :>f(x1)= 0 < x=~/10.Whenx <+f5, i'(x) = Ex-f(xl){ﬂand when x > /5,

h'(x)= 2.r-f[xz) > 0,50 G has a minimum atx =+/5. Since ' (x) >0 forf5 < x <10, h cannot
have a minimum at x = Jﬁ

53. (a) 4= j -f25— x*dx:‘; o dk[ x-25— x*dr] k25K j—ﬁls maximized at either
2
endpoints or critical points. We first find a critical point: — 2 \}25 +-J25 k()=
X —
dA 3 3
— 25-0° =0, ﬁ =5,25-(5)" =0 d—A >0
dk|,_, dk|,_s dk |,
: , and J25/2
Somax atk = 22—5
L 7 2 dk 2
(b) A= x-A25-% dx:;»—= [j 25—.x‘cit]=k- 25k L k25K -2
Jo dt
When & =3, %=2-3- 253 =6wfﬁ= 6-4 = 24 units’ /sec.
X
55. szkng:,‘f_ﬂzi rwdx =M dk Sm[%k).((]_j)_
¢ x dt dt|" x k dt k
£.1) sin(
Whenk =1.5, — sm[z ) sm{ 7) = V2 units”/min, option (C).
dt 1.5 2(1.,5) 6

56. F(x)= [ f(dt=0 & f(x)-f()=0 = f(x)=f()=[21)-10]-4=4.
f(x)=2x-10]-4=4 = 2x-10/=8 < 2x-10=8, or2x—10=-8.

2x—10=8=2x=18 = x=9,and 2x-10=-8 = 2x =2 = x=1. In addition, looking at the area

under the curve jlf(r}dr =—[jf(r)dr @ij(r}dr =0, Thus F(m)=0 whenm=1,5, or 9.

71. g(x)= Lu +]d [

—Ldu Ju _duz—huz_lduﬂﬁhuz_l

ﬁ =
u’+1 0 y?+1 0oy +1 0w +1
(2*{] d (3x)° — -4*{:3 —1 Ox* —1
) e 7 Wt L 1 S +3.2%
g(®= 22 + dr{ )+ G+ ( =2 et o

73. F{x)zj:‘etz di=| ¢ df+Iﬂ & dr:-:jﬂe d+] o dt =

1 z e d 2 . )
F'(x)=—€" +&~’ -—[.r )=—e +2xe
ax



75. y=[""In(+2v)dv=[__In(l+2v)dvt+ [ In(l+2v)dv

& COSX

= [ In(1+ 2v)dv+ jﬂ In(l+ 2v)dv =

76. f(x)= j;(l—r}zdr is increasing when f"(x)=(1-x") is positive. Then f'(x)>0 < 1-x" >0

<> |a] <1, 0 fis increasing on(-1,1).

N ¥
77. v=| = i =y =——— =
T dott 2 Y S i x+2
v,z(x2+x+2)(2x]—x2(2x+l]=213+2x2+4x—2f -x X +dx  x(x+4)
| (x* +x+2) (Jr2+x+2]E (Z+x+2)7 (P +x+2)Y

The curve y is concave down when y" < 0; that is, on the interval(—4,0).
78. If F(x)=—4x+ [:J? +72 dr then
(A) F(2)=—4(2)+0# (,so this statement is not true.

=—4+7+x7, and F'(3) =—4++7+3" =—4+4=0,50 this

(B) 1«*’{;c}=—4+dvi "7 +77 dr

v +¥2

statement is true.

(C) F’{Jf’}=—4+dvi LI-J?HJ dr |=—4+7+x> = F'(x)>0when—4++/7+x* >0 =

X

NT+x' 24 = T+x" >16 = x* >9 < x >3orx < -3. Therefore, statement (C) is not frue.
2 S F'(0)=0and whenx <0, F"(x)<0,and

1T+ J1+x
when x >0, F"(x) > 0,so F has an inflection point at x =0. Statement (D) is not rue. Only statement
(B) is true.

79. (a) The average value of g over the interval -2<x <4 is

4_:_2}Ijzg(1)dr =%[fzg(x)dx+j:g{x}dm,j;”g{x}dr]:%[(%.2.5)+{_%m42)+&_ 2_4)]
987

6

(D) F'(x)=—4+47+x = F"(x)=

= 1[5+(-87)+(4)]= ~ —2.6888.

gd-g-2)_4-5_9_ 3
4-(-2) 6 6 2
(c) If J'(x) = g(x), thenJ(x) = j’; e(t)dt = J(8)=J(-3)+ f}g{ndm j: g(t)dt

(b) The average rate of change of g over the interval -2<x <4 is

:5+(%.3.5]+(_%f43)=5+lT_5_3;z =2 87~ -12.633.

(d) F has a minimum where F'(x)=0and F'changes from negative to positive. If F(x)= LA g(t)dt

then F'(x =£ “o(f)dt |= (x). Using the graph of g, we see that F'(x) = g(x) =0 when x = -3,
= - g g the grap g g

x=0,andx=8. The graph of g also shows that F'(x)= g(x)changes from negative to positive only
at x =8, so the absolute minimum value of F occurs when x =8 and the minimum value is

F@®)=[ gtydt=—tn4* =3z



80.

81.

86.

(e) Inflection points occur when F changes concavity, which occurs when F"(x) changes sign.
F(x)= _[:g(r}dr = F'(x)=g(x) = F"(x)=g'(x). Based on the graph of g, F"(x)=g'(x)<0for
—2<x<0and0<x<4, and F'(x)=g'(x)>0for4<x<-2,4<x <8, and8 < x<10. Thus F

changes concavity at x = -2 and x =4: hence, F has inflection points at x = —2and x = 4.

(f) H(x) =j:g(f)dr = H'(x)=g(x")-2x = H'(3)=g(3’)-23)=6-g(9) =6-2=12.

H((x)=2x-g(x) =>H"(x)=2x-2'(x") 2x+g(x")-2=4x"g'(x")+ 2g(x’) =

H'(3)=4-3)g'(3")+22(3°)=36-2'(9)+2g(9)=36-2+2-2=T76

If F(x) =J'le{r}dr, then by FTCI1, F'(x)= f(x), and also, F"(x)= f'(x). F is concave down where
F" is negative: that is, where /" is negative. The given graph shows that fis decreasing( /" <0) on

the interval (—1,1).

F(x)= _Lxe‘z dt = F'(x) =e‘2,50 the slope atx =2 ise’ =¢*. The y-coordinate of the point on F at

x=2isF(2)= J-z ¢ dt =0 since the limits are equal. An equation of the tangent line is
y=¢e'(x—2)+0 ory=e'x—2¢".

g =F(M.and g’ () =F'(): g =] 1+ dt & g"(y) =l +sin’ y(cosy). Thus
g(5)=y1+1-L=L

By FTC2, J’f Fi(x)dc=f(d)— F(1),5017 = £(4)—12 = F(4)=17+12=29.

(a) By FTC1, g'(x) = f(x). So, g'(x)= f(x)=0atx=2,4,6,8, and 10. g l Vo
has local maxima at x=2 and x =6 (since f = g’ changes from positive -

to negative there) and local minima at x = 4 and x = 8. There is no local maximum or minimum at
x =10 since f'is not defined for x > 10.

[ fd:‘ > ‘ [ ra>|[ fdr‘ -.:»“: fa'r‘ }Usm fdr‘.
6 4 G
O, fdt=g@)-|[} raf+|[; £

and g(10) =" f dt =g(6)||. fd:‘+‘ [ fa'f‘.
@

Thus, g(2) > g(6) > g(10), and so the absolute maximum of g(x) g

occurs atx = 2. 051
(c) g is concave down on those intervals where g” < 0.

But g'(x) = f(x), so g"(x)= f'(x), which is negative on

(b) We can see from the graph that >

¥

Sog(2) = ‘_[j £t

(approximately) (1,3),(5,7). and(9,10). So g is concave down ol 5 4 ¢ & 10x
on these intervals.



p. 505: 9-14
0. J‘;f(x)dr—jl‘f(x)dx=[F{1)—F(n}]—[ﬂz)—F(n]=(—1—2}—{3—{—1))=—3—4=_7, (©).

10. [I’ f(t)dt = F(x)— F(1) = F(x)—(=2) = F(x) + 2, which is choice (C).
11. The amount of water that is added to the tank in the first 12 minutes is
12 12 2t 7 22 —1.
|, R(dt=| 1207 df =120 g2 ]ﬂ = —600e™ ]u =—600(e™* —e)~ 545.57 gallons. So the
total amount of water in the tank 12 minutes later is 500+ 546 = 1046 gallons, option (A).

12. The number of people left Y minutes after the conclusion of the game is

’ 10 (=1+1
2000~ [ D(t)dt = 2000 j 800 dr=2ﬂﬂ{l—8[}DJ L {’ ”]

2 ¥

o (1+1) P ouo du = dt
0 . .
= 2000 - EDD[—l} =2000+ 8-:]0(%—{%]] =2000-720=1280, option (D).
i 1

13. fis increasing when f'(x) =%Lksin(r2 )d.t =0 sin{zx}2 208 tv,in(dx2 )‘:» 0. But on[D,l.S],
sin (43:2 ) >0for 0<x<0.886 and 1.253 <x < 1.5, so fis increasing on(0,0.886)(1.253,1.5].

14. F(x)= jl‘tz i::q[:vs(l‘2 )dt = F'(x)=x" cos(f] —
F'(x)=x" [—sin(x2 ) 2x}+ -::t:»s{J'r2 ) 2x= Ex[ms(xg ] —x’ :“-,irl{J'r2 )]

For 2<x<2, F'(x)=0=x=0,x=a, ~—1.85L,a, =—0.928, a, =0.928, and x = a, = 1.851.
F"(x)changes sign at each of these values, so F has 3 inflection points in this open interval.



