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49 @2 °"°=3 & log,3=xz—5 & =xz=>5+log,3
Or:2°°=3 & I(2*°)=mln3 & (r—5)ln2=mlh3 & z2-5=— & z=5+—
G)Inz+In(z—1)=In(z(xr—1)) =1 & z(z—1)=e' <« 2" —z—e=0.The quadratic formmla (witha = 1,
b= —1,and c = —e) gives = = 3 (1 £ /1 + 4e ), but we reject the negative root since the natural logarithm is not
defined forz < 0. Soz = 3 (1 + 1+ 4e).
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f 1s continuous on (—co, 0) and (1, oo) since on each of these mtervals / 0 \x

it is a polynomial; it is contimuous on (0, 1) sinee it is an exponential.

Now lim f(x)= lim (r+2)=2and ]jm+ flz) = ].i.m+ e® = 1, so f 1s discontinuous at 0. Smce f(0) =1, f1s
z—0— z—0 z—0

o—0—

continuous from the right at 0. Also lim f(z) = lim e® = eand lim+ flz)= lim+(2 — x) =1, so f is discontinuous
z—1 e—1 e—1

o—1"

at 1. Smce f(1) = e, f 1s continuous from the left at 1.
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40. y = e = Iny=sln(z"+1)—zIn(z"—-1) = ;y":z e 25’:_1.—.1:2—].21 =
,_4..":2—|—1 1 x T _1 Jr+1 —2x B x i +1
Y= Ve 2\zzr1  z2—1) T 2VNea\zE—1) T 1= Ve
1 1
B y=flz)=vVz = dy= de. When = — 100 and dz — —0.2, dy — ———(—0.2) — —0.01, s0
y f(:} Y 2\{,; Y QV/W( )
V008 = £(99.8) ~ £(100) + dy — 10 — 0.01 = 9.99.
o . 2z . el 2r ® . 2 . -
40. This limit has the form oo - 0. lim z%¢® = lim —— = lim — = lim — = lim 2" =0
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55. y = (1—2x)'/" = 1ny=lln(1—2x),soummy=1imM£umM=—2 =
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lim (1 — 22)1/* = lim e™¥ = ¢,

50. Call the two integers x and y. Then x 4+ 4y = 1000, so = = 1000 — 4y. Their product 1s P = zy = (1000 — 4y)y, so our
problem is to maximize the function P(y) = 1000y — 4y*, where 0 < y < 250 and y is an infeger P’(y) = 1000 — 8y, so
Py)=0 < y=125. P"(y)=—8 < 0,s0 P(125) = 62,500 is an absolute maximum Since the optimal y turned
out to be an integer, we have found the desired pair of numbers, namely x = 1000 — 4(125) = 500 and y = 125.
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57. F(z)=f: fl)dt = F’(m):f(x)=fz _"‘1:4’@ lgincef(f):fl _'-‘1:'“4 a’u] =

F'(z) = f'(z) = —W . i(gﬂj _vi —:xs S = 2y 1;— ‘ra_ So F"(2) = v/1+ 28 = +/257.

2 dx T

36. Let u = cos x. Then du = — sin x dx and sin x dx = —du, s0

sinx . —du 1 _ -1
mdﬁ:—fl+uz——tan u+ C =—tan™ (cosz) +C.

46. Letu=2>+1 [sox® = u—1]. Thendu=2xdxand9:dz=%du,su
[ Va2 +1lde= [2° Va2 +Tade = [(u—1)/u (du) = gf[ugﬂ—uln]du

=%(%uﬁf'2—%u:""z)+C=%(a:2+1)5"2—%(x2+1}3"2+-£'_

Or: Letu=+/224+1.Thenv® =2 4+1 = 2udu=2zrdr = wudu=zxdz, so

[ Vet +lde= [2* Va2 +1ade = [(u® — 1) u-udu= [(u* — u?)du
=1u5—1u3+0=l{$2+])5”2—%{x2+]]3f2+c_

&

Note: 'Imsanswercanbe“mttenas—\,"x + {3::: + 2 —2)+C.

d:
67. Letu:lnm,sodu:—x.When;r=e,u=];thﬂz=eq;u=4. Thus,
T

4

¢ dx —1/2 [ 1/2]
= u du =2 =2(2-1)=2.
L zvVinz [ ( )

28. The curves y = 3z° and y = —4x + 4 intersect

¥ y=8x
3 _—-_}!23)(2 [
when 3z° = —4dx+4 [forz>0] <= 2t
8% —3x°
3z° +4r—4=0 & (3z—2)(z+2)=0 = )|
A
=2 Thecurvesy =8z andy = —4z + 4 1T *
intersect when 8z° = —4z +4 [forz > 0] < )
. B| (—dx+4)—
82 +4zr—4=0 & 22 +zxz—1=0 & of 12 1 x 4l
23 \dx+y=4 Ax
(2z—1)(z+1)=0 = =z=1
1/2 2/3
A:f (8x2—3m2}dx+f [(—4z +4) — 32%] dz
0 1/2
1/2 2/3 ”2
=f se’dst | (—32" — sz +4)dz = [82°])7 + [-27 — 227 +4:r]
0 1/2 1/2

wlon

(B —0+[-(3) 237 +4()] - [-GF 207 +4@)| =% -F -3 +3+1+3 -2

(=]
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1 /% 12 3 [t ) 8
= — —_— = — —1/2 = = — =
19. poye = s/ mdﬁ 2./1: (z+1) dzr = [3 vm+1]u 9—-3=6kg/m

V= 3{9_2__1 2—0——12}d y
T[T 0=y — (-] —[0—(-1)] ; dy i

3 ] J—

=2 [ [(10 %) — 1] dy =2 [[(100 — 204° + 5" — 1) dy x=9—y
=2?rj‘u5"(99—2ﬁy2 +y4)dy=2w[ggy_%y3+%y5]z U

- 2?1-(29.?_ 150 + %) = 16_555“- /

=3
x==1

25. Equilateral triangles with sides measuring 1= meters have height 1z sin 60° = 232 Therefore,

8

A@)=1-tz-Fa=da’ V= [FAl)de =2 [[*2"de = L[1s°]}" = 203 - 1388

64 1] 64-3
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