Math 19: Calculus Summer 2009

Homework 4 - Solutions

Homework scores are out of 30 points.

Please check that your solutions are correct on the ungraded problems.

Section 3.1

4.
. f(z) = V30 is a constant function, so its derivative is 0, that is, f'(z) = 0.
24.
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@Ws=t*—263 442 ¢ -
v(t) = s'(1) =443 _ 62 12t 1 =
oty = v'(t) = 12¢% — 12¢ + 2
®)a(l) = 12(2)2 - 12(1) + 2 = 2m/ s?
48.
Cflay=x® 42 +5z = fx)=32"-8z+5 = [f'(z)=6z-8
f'#) >0 = 6xr—8>0 = x> 2 fisconcave upward when f(x) > 0; that is, on (5, 0).
52.

y=azvVe =12 = 4y = Zz'/% Theslope of the line y = 1+ 3z is 3, so the slope of any line parallel to it is atso 3.
Thus,y =8 = 2272 =3 = VT =2 = =4, which isthe z-coordinate of the point on the curve at which the

slope is 3. The y-coordinate is iy = 4 v/4 = 8, so an equation of the tangent lineisy — 8 = 3(x —4) ory = 3z — 4.



62.

y=Az*+Bx+C = 3y =24z+B = 3" = 2A. We substitute these expressions into the equation
y' Yy - 2y = 2% to get
(24) + (24z + B) — 2(Az® + Bz + C) = o°
24 + 24z + B ~ 2Az” — 2Bx — 2C = 2?
(=24)z® + (24 — 2B)z + (24 + B — 2C) = (1)z? + (0)z + (0)

The coefficients of z° on each side must be equal, so —24 =1 = A= —~2. Similarly, 24 — 2B =0 =
A=B=-3and24+B-20=0 = —-1-1-20=0 = (C=-3
68.

C

2vVz

The siope of the curve y = eV isy' = and the slope of the tangent line y = 22+ 6 is 2. These must be equal at the

point of tangency (a, eva ) 50 f/_ = % = ¢=3Va. The y-coordinates must be equal at z = a, so
. 2+/a .

C\/E:%G*!“ﬁ = (3\/&)\/&:%&-}—6 = 3a=%a+6 = %[1:6 = a:4.SinCec=3\/E,wehave

c:_3\/Z:6.

Section 3.2
2.

A -52° + T _ @' — b2’ +z/? -
Quotient Rrule: F{z) = 2 - z2
- 5 4 _9,8/2
-1/2 458 4 o1/ 9p)  4x® —152° + 327 — 227 41027 — 22
2 (4> — 1522 + 3= 12y — (z* - 52° + ") ) _ 5 -
(@) = (@2)"
4_ 3 3/‘2 B
207 - 52" — 5T gy 5 3a0?

= $4

<mplifying first: F(2) = gt -5 4 v 55032 + VT _ o Br+x ¥t = Fla)=25—-5- 355/% (equivalent).
Simplifying st = = |

simplifying first seems to be the better method.

r this problem,

T cfl..—1/2y -1 -1/2 T 2% + 1).
'BytheProductRule,g(m) =Vze® = 2127 = g (z) =z (") +e (2m ) Lot %" (22 )



22.

40.

42.

(44 12)(2) — (21)(2t) _ B+202 - w828

2% . _ 8-
f0=1rn 5 1= (4 +12)2 (4 +12)? (4 +1%)
fo) = 19:116: o F(@) = (z + ex}(_:cefzzof;éi); ze®)(1 4+ €”)
SR iy (@4 e®Y—(ze® +e” 1)] - (146" —xe” — xe?®)
B P = L
—g2e” —ze” —ze®® —e*® —1— " fwe” +xe®®  —zfe" —e® —e" -1
- (z +e")? - (z+e=)?
_Z ey € l—z-e” e"(1l—z) l-—=
A )
nen_ € (=)= (1l —=z)e® [-1-(1—-x)] =x-—2
N T e e T
mpy_ € 1—(x—2)e" e”[l—(x—2)] _3-—=x
9" (z) = )2 = ) == =
Wy & (1) — (3 —=z)e” _ e’ [-1-3—x)] z-4
g (:1’:) (6”)2 = (ez)z =~
The pattern suggests that g™ (z) = -(—$_—?2-cﬂ. (We could use mathematical induction to prove this formula.)
We are given that f(2) = -3, 9(2) =4, f'(2) = —2,and g'(2) = 7.
(@) h(z) = 5f(z) — 49(z) = h'{z)=5f(z) - 4g'(x), so
R (2) = 5£'(2) — 4¢'(2) = 5(—2) — 4(T) = —10 — 28 = —38.
(b) h(z) = flz)glz) = h'(z) = f(z)g' (@) +g(x)f (), 50
K2} = F(2)9'(2) +9(2)f (2 = (-3)(N + H(-2) = 21 — 8 =20
_ f(=) oy 9@ (@) — f=)g ()
(©) h(z) = m— = h'{z) = P , S0
vy = LD = FQE) AN - (H0 BN 13
- @P PR 6 16
__g(=) oy o 1L @) g (@) — g{z) [ (2)
Ohe) =1ige = MO rr@e |
wi(oy = LES(2)]d'(2) —9(2) F2) [+ {3 —-4(-2) _-14+8 6_ 3
O="="fri@r 0+CIP R S



50.
— 10,000 means that when the price of the fabric is $20/yard, 10,000 yards will be sold.

(@) £(20)
ses past $20/yard, the amount of fabric which will be sold is

f/(20) = —350 means that as the price of the fabric increa

decreasing at a rate of 350 yards per (dollar per yard).

) RE) = pfln) = R@)=ple)+ )1 > F(20)=200(20)+ £(20) 1 =20(-350) 10000 =300
asing at $3000/($/yard). Note

ans that as the price of the fabric increases past $20/yard, the total revenue is incre

This me
dué to selling less fabric, but this loss is more than made

that the Product Rule indicates that we will lose $7000 /(§/yard)

up for by the additional revenue due to the increase in price.

Section 3.3

2.
= . f
y=12cscxr+BHcosz = ¥y = —2cscxcolty — Hsinz
8.
_ cott : B esc? ) — t i
== S ) = e"{—csc*t) — (cott)e _ € (—csc®t —cott)  csc®t 4 cott
e (et)2 (Ct)z = "
e
12. '
g — 1 —secx
' tan x
-t — _ . . o
, _tanz(—sec tanz) (21 secz)(sec” ) _ secw (—tan®z —secx +sec®x)  secx (1 —secx)
(tanz) tan? - tan? z
16.
d . .
dz dr \ cosx cos? z S P T cosz cosg eex tan x
22.
1 .
Y= —— = . COSx —sine . 1—
Sinz -+ cosz y m(sinx e [Reciprocal Rule]. At(0,1),y = — o 10)2 == —1, and an equation

of the tangent line isy — 1 = ~1{z — 0),ory = —x + 1.



36 a-e.
(a) 3(tj=2cost-{-3sint = o{f) = —2sint +3cost = (b)
. a(t) = —2cost-— 3sint
:(c) s=0 = #2255 Sothe mass passes through the equilibrium

position for the first time when ¢ &~ 2.55 s.

v=0 = t1~0.98 s(t1) ~3.61cm. So the mass travels

a maximum of about 3.6 cm (upward and downward) from its equilibrium position.
(¢) The speed |v| is greatest when s = 0, that is, when ¢t = ¢2 + n, 1 a positive integer.

46 a-b.

sin

1
g — 0,and lim :J:smE = hm—sm@ = hm
x ) =0

a— 00 N

Letﬂ — _1.. Then as & —+ 90,

_1 < sin(1/%)
gsin{l/z) < || We know that chllrh (Jz|) = 0 and

(b) }Smce < 1, we have (as illustrated in the figure)
— Ig;l <

5 : ¥ (i) = 0: so by the Squeeze Theorem, ﬂljii%azsin (1/z) =10.
Lg .

Section 3.4

2.
CLletu=g(z) =22° +S5and y = flu) = u* Then % — W _ 451642 2(22° + 5)°
. e dua_@u H6x*) = 242°(22° + 5)°.
6.
Letu = g(z) =2 —e® and y = f(u) = +/u. Then dy _dydu _ w2 (—e") = <
d:c du dz 2% 29./2 — g=
- s d . A0 ~E —t N - A~ n —~A d/A a
18. - - — A — bl A . a

y=e Heosdt = Y = e~ (—sindt - 4) + cosdtle ¥ (=2)] = ~2e” (2 sin 4t + cos 4t)



30.

34.

56.

64.

72.

f@ = ft o ()
2 +4 m) =

f’t:i( t V2 d ' :
=3 t2+4) 'EE(EZ‘%L):‘zl'(i?é)m'(ﬁ“)(l%t(%)

: (2 +4)2
Ok R e s y )
w ETOR T e
) 26172(t2 4 4)372
Ly =cos Jein(tanmz) = cos(sinf{tan7z))/? =
— d . .
y: = ——sm(sm(tanar:l:)}lm . a (sm(tanﬂ'm))i/Z I sin(sin(tanm:))lfz . %(Sin(tan—,-rm))*lﬂ

—sin +/sin{tan 7z) d —sin +/sin{tan 7z
osny e A
cos(tanwz) - — tan Ay = { ) - cos(tan ) - sec? (wx) -

= T 9. /sin(tanm)

dz 2 /sin(tan 7z)

—rcos(tan nz) sec’ () sin \/sin(tan 7z}

@ h(z) = f(flz)) = B(z)=
e L (@) = PO, S0 =[N = @4

by glz) = f(&®) = 4@ =

P(z) = f(zf(zf(z))) =

,.” , 2 y/sin{tan 7z)

F(F@)f (). Sok(2)=F (N2 = F @)~ 00

. -j—m (sin(tanwz))

Fz zf(zf(z —
(@) = f'(zf(zf(2))) - (Ef(&“f(ﬁ) Flaf@f@))- |« f(zf(@)- %(Ef(w))va(xf(-’ﬂ))'l

= f'(@f(=f (=) - [af (2f(2)) - (2f (@) + f(2) - 1) + Flf ()], so

FI) = FFEON - L)

PO+ FO) + U] = F(F @) - 7 (2) - (4+2) + F(2)]

=/'(3)-[5-6+3]=6-33=198.

L(t) = 12+ 2.85m( 25 (6~ 80) = L'(t) = 2.8cos(F5(t —80)(Fs)-

On March 21, £ = 80, and L'(80)

2= (0.0482 hours per day. On May 21, ¢ = 141, and I/(141) = 0.0239

approximately one-half of L'(80}.

8, which is

1) =1

= 8.



76.

(a) The derivative dV/dr represents the rate of change of the volume with respect to the radius and the derivative dV/dt

represents the rate of change of the volume with respect to time.

. _4 dV  dVdr q dr
(b SmceV—3m~, i dt—-clm" TR



