N)\Q Yic

_ Foinx) ~Fo
Ax ~ A%

_IJ'M A» = /l‘M 4’&.‘- AZ) -gClj
AX 3 Ax LG : AI
aig_ s fox+ Bxy —Fe)
o{x AX—e B>

ﬂa.m?p.lc.,'__ﬂ.m__ﬁ-——gmaﬂbh Y=t
- L (@) =2

__,2~ /T
____%-az-& - e

subbract

Yo Ay 4 343;,,.411)2&»2 ,1
WY A +AI ,2({
i 3 .

e Ao







X
5) i ;f"c} — o where € Cnh('L-avf’"i
> o(x X 5 —— SSta,
| A ﬁ:‘ Z 1 5¢ L
| } .2 i
DR N7 7 TR D
%" PR ] ‘.
JL.JL* — 21 e 2 "Y'
ohx

12 S |
Db B 2 0 2 2 2 60 2 2 6 6696 e






122900 0pe




E?C_\ Lx\%_.\._%ﬁ__:( A\ 20 TR B
o \
e 0}' '\_\‘. 2\’\‘9\'\A :M_L_old
x | S Sdy @ AX

b M < ol:) - .2 U\ 4 2”\ 0)\\3 — QLA 7R SR Ut [ AN
X “dx dx

Okﬂ S o J"‘é _OLa :\‘)—- 2 A ;
= iy ‘—L\-—e}_? o\ Xx < |

L

S |
L e

JS .8 \—24

RO e A

.\wwwu»bﬂ""f

\

==

———————— o —

e - Doy © DR e
—-—’/ f =3l
//' e ——




170 Chapter 2: Derivatives

Exercises 2.6

Derivatives of Rational Powers
Find dy/dx in Exercises 1-10.

Ly=x" 2 y=x —>
3y=vk 4 y=J5x

5 y=7/x+6 6 y=-2/x-1
T.y=2x+5'1 8 y=(l-6x)"

9, y=x(x?+1'7? 10, y = x(x? 4 1)"'7

Find the first denvatives of the functions in Exercises 11-18.

1. s=v7 12 r =6

13. y =sin[(2r +5)77] 14. z = cos|(1 - 6r)*?]

15 f=y1-/x 16. g(x) =222 4 1)71
17. h(B) = YT+ cos (29) 18. k(6) = (sin (@ + 5))*"*

Differentiating Implicitly

Use implicit differentiation to find dy/dx in Exercises 19-32,
19. ¥y +xy' =6 20. x* +y' = 18xy

2l xy+y =x+y 2 P-xy+y =1
B Px-yP=xt-y 24, (3xy+7)? =6y

x=1 X=y
25- — + 2:
y x+1 ah X4y
27. x=tany 28. x =siny

29. x +tan(xy) =0

3L ysin(l) =|=2xy
y

30, x +siny = xy

3 yzcos(l) =2x 42y
y

Find dr/d8 in Exercises 33-36.

B4 =)

|
3S. sin(rf) = -
sin (rd) 3

Mr-2/8= %9“34,;9.\;4

36. cosr 4 cos8 =rf

Higher Derivatives

In Exercises 37-42, use implicit differentiation to find dy /dx and then
d’y/dx*.

N AP+y=1 B8 P4y =]
3 yY=x+u 0.y -2x=1-2y
0. 2. fy=x~y 2 xy+y =1

43, If X’ + y* = 16, find the value of @’y /dx? at the point (2, 2).
4. Ifxy + y* = 1, find the value of d*y /dx* at the point (0, —1).

Slopes, Tangents, and Normals

In Exercises 45 and 46, find the slope of the curve at the given points.
4. Y +xP=y"-2x at (-2,1)and (-2,-1)

46. (*+y)P=x—-y* a (1,0)and (1,-1)

In Exercises 47-56, verify that the given point is on the curve and
find the lines that are (a) tangent and (b) normal to the curve at the
given point.

. 24xy=-y'=1, (2,3)

48 P +y'=25 (3.-9)

9. *y'=9, (-13)

50. ) -2&x—-4y—-1=0, (-2,1)

5L 6x7 +3xy+ 2y + 17y - 6=0, (-1,0)

52 x - Vary+2y' =5, (3,2

53 ky4+msiny=2r, (l,m/2)

54, xsin2y = ycos2x, (w/4,m/(2)

§5. y=2sin(mx—y), (1,0)

86. x’cos’y —siny =0, (0,x)

57. Find the two points where the curve x* + xy + ¥ = 7 crosses
the x-axis, and show that the tangents to the curve at these points
are parallel. What is the common slope of these tangents?

58. Find points on the curve x? + xy + »* = 7 (a) where the tangent
is parallel to the x-axis and (b) where the tangent is parallel to
the y-axis. In the latter case, dy/dx is not defined, but dx/dy is.
What value does dx /dy have at these points?

59. The eight curve. Find the slopes of the curve y* = y* — x? at
the two points shown here.




