168 Chapter4 More Derivatives

(43. Which of the following could be true if f"(x) = ¥
3
, @ f(x) = 5x2/3 -3
1
©) fm(x) = —§X_4/3

-1/39

9 s _
® f(x) = 7557 7

3
@ fi(x) =527+ 6

‘44, Which of the following could be true if g"(f) = 1/6%/42

IR @ g'()=a4Vi-4
" N (©) g(1) =t—7+(16/5)5/

| shaped curve

Y=yt — 52

“ / [ equations

i at the two points shown on the graph that follows.
| s
I | (b) Use parametric mode and the two pairs of parametric

| f x(t) = V2 -4 y() =1,
1 x() = ~VZ=F, () =1,

to graph the curve, Specify a window and a parameter interval.

—

46. The Cissoid of Diocles (dates from about 200 B.C.E.)
(a) Find equations for the tangent and normal to the cissoid of

Diocles,
y2(2 —x) = x3,
at the point (1, 1) as pictured below.

f ®) g"e) =4/ V'
f @ g'(r) = (/&)
| / i 45. The Eight Curve (a) Find the slopes of the figure-eight-

(b) Explain how to reproduce the graph on a grapher.

y

47- (8) x3y2 = cos (»rry)

Confirm that (—1,1) is on the curve defineg by

(a) to find the slope of the lipe tange,

iss=(4+ 6:)3/2, with s in meters and ¢ in seconds, Fmdg
body’s velocity and acceleration when ¢ = 2 gec,

'53.'The velocity of 2 falling body is v = 8Vs — ¢ 4 feet
second at the instant ¢ (sec) the body has fallen s feet fromis
starting point. Show that the body’s acceleration is 3) fiseet

54. The Devil’s Cirve {Gabriel Cramer [the Cramer o
Cramer’s Buigj, $750) Find the slopes of the devil’s cune
y4 — 4y2 = x% - ux? at the four indicated points.

Y yt_g2 o8 _gp
A

< 3.2)
%

(3,-2)

H Y
55. The Folium of Descartes (See Figure 4.7 0 Pa‘;’e 16')‘ A
@) Find the slope of the folium of Descartes, ¥ ~ &

at the pointg (4,2) and (2,4).

. \4
®) At what point other than the origin does the fol™ ¥

horizonta] tangent?

] e
(©) Find the Coordinates of point A in Figure 4.7, it

folium hag a vertical tangent.

¢ line that

(b) Use part ‘ s .
at ("lvl)‘ k’lb‘% 56 (lyl) interse
ivi i . orl
49 (a) Show that the relation el to .
y - Xy = -1 g. Show that
. . 58. poiﬂt (a. 0
cannot be a function of x by showing that there ; eater than
one possible y-value when x =2, s"‘“fct; value of a @
(b) On a small enough square with center (3, 1), the
graph of the relation w1th.m the square will deﬁnepan 0y
y = f(x). For this function, find F'(2) ang f"(;]f""‘k
"49. Find the two points where the curve x? + Xy 4 7,
49. the x-axis, and show that the tangents to the curve 50 M,
are parallel. What is the common slope of thege ‘aﬂgeni:: x,
2 2 . !
(50, Find points on the curve % + &y +3% =7 g
' gent is parallel to the x-axis and (b) whe:re the tangen, A %
to the y-axis. (In the latter case, dy/dx is not defineg. bu?mf
is. What value does dx/dy have at these points?) &
51. Orthogonal Curves Two curves are orthogong Hapey,
L. : X ] i
intersection if their tangents at that point crosg at right ’
Show that the curves 2x2 + 3y2 =5 and yl = e gl“’) standar
nal at (1, 1) and (1, —1). Use parametric mode to draw g ¢ 59, Trug or
curves and to show the tangent lines. Justify y
‘52, The position of a body moving along a coordinate Jjpe iy, (60. True (:r
answer.

In Exercises
(61. Multipl
y -

(A) 2y
2x

® —

X
62. triultiy
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) : i 2 frsrin
g6, The line that is normal to the curve x? + 2xy — 3y2 = ( o /63. Multiple Choice Which of the following is equal to dy/dx if
{ (1, 1) intersects the curve at what other point? y = 349
- rmals to the curve xy + 2x — y = 13 1/4 1/4
A Find the nf’ ” Y = 0 that are paral- 3x 4x 3x 4 3
5 jel to the line 2x + y = 0. A) 5 ® 3 © 2 D) o/A (E) yRT
58. Show that if it lt;POSSIbtl)elto dra_w tglese three normals from the ‘64. Multiple Choice Which of the following is equal to the slope
point (a, 0) to the parabola x = y* shown here, then a must be of the tangent to y> — x2 = 1 at (1, V2)?
cater than 1 /2. One of the normals is the x-axis. For what 1 1
value of a are the other two normals perpendicular? A) —— B) -V2 (€)— D) V2 ® 0
y V2 V2
r X == y2 -
' Extending the Ideas
65. Finding Tangents
(a) Show that the tangent to the ellipse
0 @,0) i = 7 _
2 B
at the point (x1, y;) has equation
x1x | Yy
2!
(b) Find an equation for the tangent to the hyperbola
2 2
- . X Y
standardized Test Questions Taka 1
a
2 — :
(59. Tru.e or False The slope of xy“ + x = 1at (1/2,1) is 2. at the point (xy, y)-
sty Yl pivec 66. End Behavior Model Consider the hyperbol
.. . End Behavior Model Consider the hyperbola
(‘6‘0." True or False The derivative of y = \V; is Lz/s Justify your 2 2 P
answer. 3x > _Y _
s 2 a2 b2
In Exercises 61 and 62, use the curve x> — xy + y* = L. Show that
16_1 Multiple Choice Which of the following is equal to dy/dx? b
wlZ ®i ¥ o= @ y ==V o
;y ; x ¥ '_""" x =2y (b) g(x) = (b/a)|x| is an end behavior model for
x +y ¥+ 2%
) o (E) I f(x) = (b/a)Vx* — a*
. 42 (¢) g(x) = —(b/a)|x| is an end behavior model fo
(62. Multiple Choice Which of the following is equal to —12? s(x) (b/a) for modet for
= 5 5 dx f(x) = =(b/a)Vx* — a%
A) 6 ®B) 10y* — 10x“ — 10xy
2y — x)? 2y - x)°
8x? — 4xy + 8y? 10x2 + 10y* 2
© —yy_ - —— ((E) -
(x = 2y)° (x = 2y)° *
LU C KO AT R R e AL HET BT 0TI SULR A

S d 3 3 2
.. 1. Multiple Choice Which of the following gives Zii for A) —5 cost (B) 5 oos? © =3 wol

y = sin*
s §3x)? ®) Ztant (E) tant
(A) 4sin’ (3x) cos (3x) (B) 12 sin® (3x) cos (3x) 3
(©) 12 sin (3%) cos (3x) (D) 12 in? (3x) 4. zrge Rese.pon6se A curve in the xy-plane is defined by
X - X = 0.
(®) -12sin® (3x) cos (3x) g )t’iy
(a) Find —.

dx
(b) Find an equation for the tangent line at each point on the

@) 0 4 7 6 5 curve with x-coordinate 1.
- ©-=- M7 EZ . . .
9 9 7 3 (c) Find the x-coordinate of each point on the curve where the
tangent line is vertical.

L2 Multiple Choice What is the slope of the line tangent to the
curve 2x2 — 3y2 = 2xy — 6 at the point (3, 2)?

(3 Mun :
Multiple Choice Which of the following gives d—i for the

Parametric curve x = 3sin#, y = 2 cost 17



