Spring week 1 solns.

15. Of course, this graph depends strongly on the
geographical location!
T

midnight noon I

17. As the price mcreases, the amount sold decreases.

amount

0 price

1.y=(z*—32"+5)7° =

d
y' = 3(z* — 32 +5)? - (z* — 32% +5) = 3(z* — 32 + 5)*(42”® — 6z) = 6z(z* — 3z* + 5)*(2=* — 3)
X

1 1 4
3.y=v');+ =23 = =l T
Vat ? ? 2vVz 3V
x AT x®f 2 = _ 2
6 y— e N y,=(1+x}e e[?m)ze(:r 2.1'-0—1):6(:1? 1)
1+ a2 (1+=22)2 (1+=22)2 (14=22)2
sec 28
16, y = ———
¥~ T+tan20
,_ (1+ tan28)(sec26 tan26 - 2) — (sec26)(sec’ 26 -2) _ 2sec 26 [(1 + tan 26) tan 20 — sec® 26]
v= (1 + tan 26) - (1 tan 26)?
_ 2sec2f (tan26 + tan” 20 —sec”20)  2sec26 (tan26 — 1)

= = [1 +tan® z = sec? :.c]

(1 + tan 26)* (1+ tan 26)®
18. y =In(z’e”) =Inz’ + Ine® =2lnz+z = ¢y =2/x+1

4 flz)=z(2—z)" = z(4—dz+2") =4z —42"+27 =

Flz)=4(is")—4(i2) + 1" +C0=2." - 227 + 1+ C
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Spring week 1 solns.

=} ]
17. f(z) = 5e* — 225 = F[zj=5-%—2-%—I—C'=xa—%xﬁ+€_ 25
F0)=4 = 0°-2-0°+C=4 = C=4s0F(r)=2"—12"+4 !
: - . 2 - 3
The graph confirms our answer since f(x) = 0 when F has a local maximmm, f is
positive when F 1s increasing, and f 1s negative when F is decreasing.

37. Given f'(x) = 2z + 1, we have f(x) = 2" +x + C. Since f passes through (1,6), f(1) =6 = 1’+1+C=6 =
C =4 Therefore, f(x) =2 +z +4and f(2) =22 +2+4 =10

M. 28 =444 = =4 = y=42 s0

2
2 2
.-lzf [(4+y}—2y:|dy 8.2)
. ] LS .I=2}'2
2 ) r=4+y? e— /
— _ 1 [ )
2 [ G-y)ay  Dysmmen]  — — A 1%
5 {4+ y*)=2y*
2 —
~ 2l 1) =2(s - 3) = 2 o7
13.12—2"=2"-6 & 2:’=18 & y
(0,12}
P =0 &= z=43s0
3
_—lzf [(12— &%) — (=" — 6)] d= y=x"—6
-3
3
=2/ (18 —2+°)dxr  [by symmetry] =3.3) 3.3
1]
0
= 2[182 — 22°)° = 2((54 — 18) — 0] )
= 2(36) = 72 y=12—x
(0,—6)
2w )
16. .-l=/n. [(2 — cosz) — cos x| dx Y y=2—cosx

2w
=/ (2—2cosx)dx
0

2w

= [‘25s — 2sin 3:}

0 0 v g:ﬂx
= (47 —0)—0=4r -4 Y=COsX
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1M ljz=2 & 1=z & .r=:l:land1f:c=%‘.r = ¥ i y=x
y:; =)
4=z & 2r=432 soforz >0,
! 1 (1 1
A= — -z |d ———x|d
./u. (;r 41‘) :r-l—/l. (:r: 4:5) & 1
1 Y= 4z
/3 11 1
— —x)d ———z)d
./u. (4x) x—i—[ (:r: 4x) T :
) ) 0 1 2 x
= [§2*] + [Inl=l = 32°];
=2+ (In2-2)—(0-3) =2
22. ! From the graph, we see that the curves intersect at x = 0 and x = a =~ 0.94, with

zcosx > ' on (0, a). So the area A of the region bounded by the curves is

A= f (zcosz —z'") da
0

. 1 1172 uw=x dv=cosxdr
= |rsinx + cosxT — 5T i
[ 1 ]U du—=dx, wv=sinz

7= 0.30
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