2 flz)=31i2"—224+6 = F(a) %%—2—+ﬁx+0=§m 2’ +6z+C
4.4 V2
o _\fl' i H H xr o VJ_
8 f(z) = 2z = F(z)="7 2(—ﬁ)+c o V22¥i 4+

16. 7(8) =sech tanf — 2 = R(6) =secd — 2¢ + C,, on the interval (nm—Z,nm+ Z).

2. fz)=4—3(1+a2)  =4— ﬁ = F(z) =4z —3tan 'z +C. 10
F(1)=0 = 4-3(3)+C=0 = C=3%—450 { ! / l
F(z) =4z — 3tan™ = + QT“ — 4. Note that f is positive and F is increasing on . _5{ v d J ’
Also, f has smaller values where the slopes of the tangent lines of F are smaller. /

(6) = o+ has domain (<o0,0) U (0,00) = f)= {7, b T A
30, f"'(¢) = e + ¢~ has domain (—oo,0) U (0,00) = f"(t) =
-7 40y ft>0

70 e+t +Cit+Dy 1ft<0 @) e — 2t + IC1EP + D1t + By if £ <0

= = =

e+ it P+ Crt+Dy ift>0 e — Lt + 1t + Dot + By if >0
221 et —Inz+Cy if x>0

3. F(x) = — 2 — L has domain (—00,0) U (0,00) = f(z) = {

pe o} a

%a’:z —In(—z)+C2 ifxz<0

fl)=3-ml+Ci=3+Ciand f(l) =3 = C1=0

f(-1)=3-Inl+Cy=3+Crand f(—1)=0 = Chr=—3
- (=) %E—Inm ifz>0
us'.‘ = -
= %wz In(—z)— % ifx<0

4. f'(z) = 2° +sinhz = f(.r} iz 4 coshz+C = f(z) = 552" +sinhz + Cz+D. f(0) = D and
f0)=1 = D=150f(z) =2’ +sinhz+Ca+1 F(2)=2 +sinh2+2C+1and f(2) =26 =

sinh24+2C=0 =2 C= —5 sinh 2, s0 f(z) = ﬁxa + sinha — %{sinh2jm+ L

LI

50. fl(z) =2 = f{m]——.r +C z4+y=0 = y=—-=z = m=—1Nowm=f(z) = —l==
x=—1 = y =1 (from the equation of the tangent line), so (—1, 1) is a point on the graph of f. From f,

1= %(—1)4—0—0 = C= The.refore the function is f(z) = a’: 4 2 I

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

positive when a is increasing and negative when e is decreasing, so a is the antiderivative of f.
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60. v(t) =s'(t) =15V = s(t)=t724C s(4)=8+Cands(4)=10 = C=2so0s(t)=¢72+2

68. For the first ball, 51 (¢) = —16t> + 48 + 432 from Example 7. For the second ball, a(t) = —32 = wv(t) = —32¢t+C, but
v(l) =-32(1)+C=24 = C=256s0v(t)=—32t+56 = s(t) =—16t> + 56t + D, but
s(1) = —16(1)2 +56(1) + D =432 = D =392 and s»(¢) = —16¢> + 56¢ + 392. The balls pass each other
when s1(t) = s2(t) = —16t2 +48t+432=—16t2+56t+392 < 8t =40 < t=>5s.
Another solution: From Exercise 66, we have s1(¢) = —16t% + 48t + 432 and s» (t) = —16#% + 24¢ + 432

We now want to solve s1(¢) = s2(t — 1) = —16t> +48t+432 = —16(t — 1)? +24(t — 1) +432 =
48t =32t — 16 +24t—24 = 40=8t = t=>5s

76. a(t) = —16 = o(t) = —16t + vy where vy is the car’s speed (in ft/s) when the brakes were applied. The car stops when
—16t+vo =0 & t= Luy. Nows(t) = 1(—16)t> + vot = —8t> + vot. The car travels 200 ft i the time that it takes
tostop, so s(vo) =200 = 200 = —8(5v0)’ +vo(gw0) = 5§ = v =32-200=6400 =

vo = 80 ft/s [54.52 mi/h].
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6
2@ O Ls =3 flzma)Az  [Aw=250 =2] ; b
= 2[f(zo) + flz1) + flz2) + flza) + flza) + flzs)]
= 2[f(0) + £(2) + £(4) + £(6) + £(8) + £(10)] 41
~2(0+88+82+73+59+41)
i) Re = L6 +2 - f(12) —2- £(0 y
(1) Re = Ls + 2 f(12) £(0) ; = fo)
~ 86.6+2(1) —2(9) =706
[Add area of rightmost lower rectangle 41
and subtract area of leftmost upper rectangle.]
0 4 8 12+
6
B . ¥
(D Ms = 3 Jlai) B o] y=1@)
T
= 2[f(1) + f(3) + £(5) + £(7) + £(9) + f(11)] S
~2(89+85+78+66+51+28) 4t N
—2(39.7) =794 \
0 4 8 12%

(b) Since f 1s decreasing, we obtain an overestimate by using leff endponts; that 1s, Lg.
(c) Smce f 1s decreasing, we obtain an underestimate by using right endpoints; that 1s, Rs.

(d) Mg gives the best estimate, since the area of each rectangle appears to be closer to the true area than the overestimates and

underestumates in Lg and Rg.
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B. flrx) =142, -1<x2<1 Az =2/n

14.

18.

20.

24.

n = 3: uppersum= [f(—1)+ F(3) + F(1)](3) 2]

n =4: uppersum= [f(—]) +f(—%} + F(3) + f{lﬂ(%) zy
(

= (2+3%+2)(3)

={?°+1+1°){§) = L0

lower sum = [f(=1) + £(0) + £(0) + F(2)](2)
=(§+1+1+3)(3) -1 L0

(a) d = Ls = (30 ft/s)(12s) + 28 - 124+ 25- 12+ 22 - 12+ 24 - 12
= (30+28+25+22+24)-12=129-12=1548 ft
(b)d = Rs = (28+25+22+24+27)- 12 =126-12 = 1512 fi

(c) The estimates are neither lower nor upper estimates since v 1s netther an increasing nor a decreasing function of ¢.

For an increasing fimetion, using left endpoints gives us an underestimate and using right endpoints results in an overestimate.

= h

We will use Mg to get an estimate. At = 2=08 — 55— 2_h= =5

[ 3600
Ms = ==[v(2.5) + v(7.5) + v(12.5) + v(17.5) + 2(22.5) + v(27.5)]

= -1-(31.25 + 66 + 88 + 103.5 + 113.75 + 119.25) = -1(521.75) ~ 0.725 km

For a very rough check on the above calculation, we can draw a line from (0, 0) to (30, 120) and calculate the area of the
triangle: 3(30)(120) = 1800. Divide by 3600 to get 0.5, which is clearly an underestimate, making our midpoint estimate of

0.725 seem reasonable. Of course, answers will vary due to different readings of the graph.
flz)=2"+V1F2z.4<2<7 Az=(T—4)/n=3/nandz; =4+iAz =4+ 3i/n.

A= lim R, = lim Zf( )&m:nlinggi[(4-1—3;'/”}2+‘f1+2{4+35/’n}] -%.

n—oC ‘?"b—‘m

3

TL—s OO T—s D

. n £ N2
(a) &m=ﬂ=landxi=ﬂ+é&m=i. A= lim R, = llrn Zf(mg]&:n— lim Z(i) l
n n n— 1 n

no ;3

2
. 1 . LA . +1 lim 1 1
(b) lim Z_ﬂgz lim 7%;: lim —4|: n )] n_bm n;z] - (1+ ) =

n—o0  —q T 4 I’!—‘DD
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b— 3-0 1
2 flzx)=2®—2z, 0<z<3 Az= n“=T=E_ : f) == 2x
Since we are using right endpoints, x; = ;. N
6
R = z%f(m,)ﬂx 11+
i= 1
= (A2) [f(21) + F(w2) + F(a) +  (ws) + F (25) + f ()] N 3
=3 [F(3) +F()+7(3) + 72+ F(3) + F(3)]

1l
2
HE-1-30+ 349 = 4(5)
The Riemann sum represents the sum of the areas of the two rectangles above the z-axis minus the sum of the areas of the

three rectangles below the x-axs; that 1s, the ner area of the rectangles with respect to the x-axs.
4
6. (a) f glz) de ~ Re = [g(—1) +g(0) + g(1) + 9(2) + 9(3) + 9(4)] Az
—32
=[-3+0+3+3+(-D+3](1)=0

4
) f o) e ~ L = [9(~2) + 5(~1) +9(0) + 9(1) + 5(2) + 9(3)] Az

=[0+(-3) +0+3+3+ (VM) =—3
© [ ote)az a5 = [5(-3) +o(—) +9(3) +(2) +5(3) +9(3)] A=
=[-1+(-1)+1+1+0+ (-}]Q) =3

12. Az = (5—1)/4 =1, so the endpoints are 1, 2, 3, 4 and 5, and the midpoints are 1.5, 2.5, 3.5, and 4 5. The Midpoint Rule
pives

[ 2%e* da = Zl F(F:) Az = 1[(1.5)% 17 + (2.5)%e 2% + (3.5)% " + (4.5)%*°] ~ 1.6099.

n . 2ar
18. On [r,27], lim Y o Ax =f 77 da.
n—oo T @Iy - @

=
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22. Notethat.%:E=Eandm,-=1+i.ﬁz=1+3
T T T

4 n T . n
f(m2—4m+2)d.r= lim 3 f(z;) Az = lim Zf(1+3—“)3= lim EZ
1 n—o0 ;—q n—0oo ,—q ™ L

n—o0 Tl i—1

(4303

3 6i 9:i° 12: 3 [9:2 6
= lim = [1+—z+—2—4__?’+2}=um_E[L__"_l]
7 T T T T 5

~im i ne-r 58

= Jim |Gt - e o)

-t [ ] [ 10 2)
2135’3.0 :g(1+i)(2+%)—9(1+%)— }:3{1)(2)—9(1}—3:—3

30. Az =

9 9
=—andax:;=1+iAx =14 —, 50
T T
10 - -
n 9 9 9
f (zx—4lnz)dr = lim R, = lim 3 [(1+i) —41n(1+i)] 2
1 TL—+ 30 n—oD o T T T

3. (@) [Pg(x)de=1-4-2=4 [area of a triangle]

(b) j'; g(z)dz = —%w{2]2 = —27 [negative of the area of a semicircle]

40. fﬂlu |z — 5| dx can be interpreted as the sum of the areas of the two shaded ¥

triangles; that 1s, 2(5)(5)(5) = 25.

o s ' 10 =*
3 forz<3 . )
50. If f(x) = ,then [” f(x) dz can be mnterpreted as the area of the shaded ¥
x forz>3 54
region, which consists of a 5-by-3 rectangle surmounted by an isosceles right triangle ; /
whose legs have length 2. Thus, fﬂa flz)dz = 5(3) + 3(2)(2) = 17.
0 3 5 X
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