|
i 17.3 Implicit Differentiation

1. (2) x2+y2 =169 = y* =169—x* = y==+(169-x?}*. This is not a function.

Y169 —x2) % (2x) =—x(169 - x?) % = (,égﬁ’z)y, if y=(169-x%)"
®) %= — %169 - x2) % (~2x) = x(169 - x2) *# =(69_’z)y, if y=—(169-x2)%

=X

B

(€) 2x+2y2 =0 = 2y2=-2x =

(d) Method (c) is easier. To find % in terms of x substitute for y in each of the two cases.

(e) %1(5,12):% and %l(s,—lz):%:%
3. 2y+nl+x=1 = ()Y +(x)y+(x-1)=0 isof form ay? +by+c=0. To find all points at
which x =1 use the quadratic formulaon (1)’ y +(1)y* +(I) =1 or y2+y=0=>p(y+1)=0
= y=0,~1. To find the slope use implicit differentiation to get
2y +x’ L4yt +x2yZ+1=0. At L0), 0+12+0+0+1=0 = Z=-1.
At (L-1), —2+241-22+1=0 > -2=0= 2 -0.
d _ -3x!

6. x*+3y+y? =6 =3x" +32+2y2 -0 > (3+2y) L =-3x" => =75

dy 34y __
Hence & I(zy_,)—- T = -12.

% —0 when x=0= 043y+3y*=6= y? +3y-6=0> y=2240 \""{“‘”::ﬁﬂ
Hence the slope = 0 at points (0,2552) and (0,25%).
dx T (x+dy)

| 12.(a) 6x+12y 5 +3y+3x 2 =0 = (12y+3x) % =—6x-3y = £ =Cxx

(x-2)

- B (x-2) - (y-2)7 = 3(x-2)’ =—3(y¥2)”‘% = Z=—(x-2)}(y-2)' =-02

© y* +x2y ) +2F =2 +x’ % = Quy+2-x) L =2y y? = & 2o
xXy+2-x2

(@) 2(x*y’ + y)(20° + x2(3)* 2y 8y-_3 o 207 +(3x%y + )L =2

T A4y
3 3
= & = 22 y) 2xy __3 —-4x’y® —4xy* _3-4x°yf 4y
dr 3+l 2y )35y +1) 6x'y +8x2)° 42y
€) e?(y+x2)=2y2 = xe¥ %_2},% =-ye¥ =% zyy_e:xy

(f) x(lnx+3lny)=y2 = xlnx+3xlny=y2 =

1 1d _~ & dy _ Inx+143in 14lnx+3In
lnx+xx+3lny+3xydx—2ydx = == 2y—3—’y=y(‘;yzxj3x »)
Y

® 5O+x =y +29F > 1r12 =y 12yt s (d-w) L=y 1o 2o Py

2 — =} __y . 3
14 xEpyh=s o 2y 2y S g o B x’}; = 2|ey=%2. Thelineis y=-4x+5.




