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M
kN ‘ , ‘
W _ P _Wyv—uy The values get closer to 3.4255... as x
] y R3. a Ify=uly, then y v approaches 1 from either side, Q.E.D.
B b. See proof of guotient formula in text. R4. a. i y=tanTx= y' = 7 sec* 7x
el Lot ~,
‘i e i flo)=2 150x i, y=cot(x*) =y = —4x’csc? (xY) "
Ry X - X LR X x R
I , 10 cos 10x - x° — sin 10x - 5x* HL y=secen =y =€ swcetane
fx)= 0 iv. y=cscx =y =—cscx cotx
| x
“ = 10x cos 10x— 5 sin 10x b. See derivation in text for tan’x = sec’x.
L = %0 ¢. The graph is always sloping upward, which g
(2x+3)° - is connected to the fact that tan” x equals the e
ii. gx)=——5=g"(x) _ square of a function and is thus always N
{9x-35) ‘s
g 4 0 3 positive. |
_9(2x4+3)"2(9x—-5)" - (2x+3)" - 4(9x-5)-9 : : :
Ox—5)7° N i i
| _182x+3)*(5x-11) Lo/ : .
# = L | x !
O o :
! ‘\ Vi R = (1008 - 1) T = ' ! :/ : 1
S 1 1 1 L
0 - h'(x) = =5(100x" ~ 1)"° - 3002 | i : = :i
= —1500x*(100x* — 1)
‘ 1 _ d y=1/x"° _ _ d. f(H="7sect = f(f)="Tsecttant
b As a quotient: F1)y=2017...
,_0x°-110x° 10 Lol F(1.5)=1395.44...
YETT T T £(1.57) = 11038634.0...
As a power: There is an asymptote in the secant graph at
y=x" t=m/2=1.57079... . As ¢ gets closer to this
¥’ =—10x"", which checks. value, secant changes very rapidly!
sin x : -1 ’
. Hx)y=—==t R5. a. i. y=tan " 3x=vy"= :
e ) Co8 X anx Y = 1+9x* Q(
, COS X CO8 X —sin x{—sin x) L.ood o 1
t(x)= ii. — =—
@) cos® x dx(sec g lxtyx® -1
_ cos® x+sin® x 1 = sec? ' Deos™ x
- cos® x T cosix * _ ili. e(x)=(cos'x)’ = (x)= ——J_—Z
£'(1) = sec? 1 = 3.4255... \ 1=
f. m(x)= Hx) —#1) = tan x - tan 1 b. y=sinx=y' = -
x-1 x—1 1-x
i /2 -y
Lo s T
: | 1
; i x
T
. 4 l
x m(x) 1
¥'(0).= =1, which agrees with the
0.997 3.40959... 1-02 : f
0.998 3.41488... graph, ,
0.999 3.42019... iy —t =L hichis infini
y()= =—, which is infinite.
1 undefined Vy1-12 0 .
1.001 3.43086. .. ' :‘.;-‘ The graph becomes vertical as x approaches 1
1.002 3.43622. . - from the negative side. ¥'(2) is undefined
1.003 3.44160.. because y(2) is not a real number. é(
R6. a. Differentiability implies continuity,
76 Problem Set 4-10 . Calculus Solutions Manual _ i
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R9.

78

R8.

a y=x =y =x
8x’ 8x” _ 8
Syt =87 = =22 o 8,3
>y T
Using the power rule directly:

y=x3"5___'>y!:%x3/5
b. ysinxy=x"° =
3y« sinxy + y¥(cos xy)y + xy’) = 4.5x*°
¥'[3y*sinxy + xy° cos xy]
= 4.5x* ~ y* cos xy
, _d_y 450> —y* cos xy
dx  3y*sinxy+xy’ COs Xy

c i H-xy'=x"=
8yy' —y*—x - 2yy = 3

Y8y — 2xy) = 3x* +y*
_dy 324y
r= dx  8y-2xy

At(2,2), dyldx =2, At (2, -2), dyldx
Lines at these points with these slopes are
tangent to the graph (see diagram).

¥

I3 3
)

i

Ay

ii. At{0, 0), dy/dx has the indeterminate form
0/0, which is consistent with the cusp..

iii. To find the asymptote, solve for y.

@ -xpy*=x
2 _ x’

r = 4-x
As x approaches 4 from the negative side,
y becomes infinite. If x > 4, y? is negative,
and thus there are no real values of v,
Asymptote is at x = 4.

70

X

Let x = Rover’s distance from the table.
Let z = slant length of tablecloth.

Know: _d_x_ =20 cm/s. Want; fi’i at z = 200.
dt dt

¢ = x* + T0°

2z E = 2x—6-i~x-
dt dt

dz xdx 20x

Ezdt z

Problem Set 4-10

At 7= 200, x = /2007 - 70* =30+30

de_20-30439 T =339 =18.7349...
dt 200 _
The glass moves at the same speed as the Q( _

tablecloth, or about 18.7 cm/s, which is about
1.3 cm/s slower than Rover.

Concept Problems

CI. a. Let (x, ¥) be the coordinates of a point on the
tangent line.

Y=Y

X—Xxg

b. Substituting (x;, O for (x, ¥) gives

=x,-2%, Q.ED.
m

=m=y=mx—x5)+

O=mix, —x5)+y, = x

¢. The tangent line intersects the x-axis at (x,, 0).
Repeating the above reasoning with x, and x,
in place of x, and x, gives

b
m
Because y, =f(x,) and m = f'(x,),
_ Sfx) ED
2 1f(1)’Q

d. Programs will vary according to the kind of
grapher used. The following steps are needed:

* Store f(x) in the Y= menu.
« Input a starting value of x. (

+ Find the new x using the numerical
derivative.

» Display the new x.

* Save the new x as the old x and repeat.

For f(x) = x* = 9x + 14, the program should

givex=2,x=17. )
e. For g(x)=x-9x*+ 5x + 10, first plot the

graph to get approximations for the initial

vatues of x.

-~

Lgix)

\.

‘Run the program three times with x,=-1, 1,
and 8. The values of x are

x=-0.78715388...
x = 1.54050386. ..
x = 8.24665002...

The answers are the same using the built-in
solver feature. The same preliminary analysis Q
is needed to find starting values of x.

Calevlus Solutions Manval
© 2005 Key Curriculum Press
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Té.

T7.

TS.

T9.

T10.
T11.
T12.

T13.

T14.

80

c(x) = cot 3x

c'(x) =3 esc? 3x, which is negative for all
permissible values of x.

c’(5) = -3 csc® 15 = —3/sin® 15 =-7.0943. ..
c(?) is decreasing at about 7.1 y-units/x-unit.
fy=secx=f'(x)=secxtanx
f(2y=sec 2 tan 2 = 5.25064633...

* Use m(x) for the difference quotient.

lcosx —1/cos?2

m{x)= P
X ~ m{x)
1997 5.28893631...
'1.998  5.27611340...
1.999  5.26335022...
2.000 undefined
2.001 - 5.23800134...
2002 5.22541482...
2.003  5.21288638...
Answers may vary.,
/7'*
e

f(x)y=mx+b

F(x)=m for all x

.. fis differentiable for all x.

~ fis continuous for all x, Q.E.D.

F(x) = sec 5x = f(x) = 5 sec 5x tan 5x

y=tanx = y = }tan*? x

Fl) = 2x - 5%5x - 1)

F(x)=6(2x-50(2) - (5x - 1)

+(2x-5°-2(5x-1)-5

=2(2x - 5Y°(5x ~ D[6(5x — 1) + 5(2x - 5)]
= 2(2x — 5)°(5x — 1)(40x — 31)

3x

fay=<—=
Inx
P = 3¢** ln.x - (Ux) _ 3xe¥ Inx —e>*
(In x)* x(Inx)*
x=sec 2t
y = tan 2¢

dy _dyldt _ sec” 2 - 61% _ 3¢% sec? 24°
dx  dxfdt sec2rtan2t-2  sec 2ftan 2t

Problem Set 4-10

T15.

T16.

T17.

y = 4 sin”! (52%)

. 1 2 60x°
R T
9x* — 20xy + 25y* ~ 16x+ 10y~ 50=0=
18x —~ 20y — 20xy” + 50yy" — 16 + 10y’ =0
y'(-20x+ 50y + 10) =—18x+ 20y + 16
,_dy -18x+20y+]6

Tdx —20x+50y+10

_ Ox+10y--8

T —10x+25y+5
If x = -2, then
36+ 40y + 257+ 32+ 10y - 50=0
255"+ 50y + 18=0
Solving numerically gives
y=-~04708... ory=-1.5291... , both of
which agree with the graph.
(Solving algebraically by the quadratic formula,
y=—1 £4/7/5, which agfees with the numerical
solutions.)
At (=2, -0.4708...), dy/dx = 1.60948... .
At (-2, -1.5291...), dyldx =—0.80948... .

The answers are reasonable, because lines of
these slopes are tangent to the graph at the
respective points, as shown here.

184
SIS i)
~ »«,‘5 Yl x
N &
T
3 .
eSS ifx<1
flx)= s .
a(x-2Y +b, ifx>1
, 3x?, ifr<1
fo= .
2a(x-2), ifx>1

For equal derivatives on both sides of x= 1,
lim f'(x)=3-1 =3

x—=l1

lim f(x)=2a(1-2)=-2a

x>

n2a=3=a=-15

For continuity at x= 1,

lim f(x)=1+1=2

x>

]ir{if(x)=a(1—2)2 +bh=a+bh

x> .

Sa+b=2 .

Substituting 2 =-1.5 gives b= 3.5.

Calculus Solutions Manual
® 2005 Key Curriculum Press
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