SECTION 3.5

5. Differentiating the equation implicitly with respect to =z,

d
322 + 325 — .
dz

So

dy  a?
de 2
25. Differentiating the equation implicitly with respect to z,

d d
2wyt a2 =0
dz dz

dy _ —(2r+y)
dv — o+2y

So
dy - —(22+y) _ =3

delay 42y oy 3
Hence the tangent line is

y—1)=—(rz—-1)ey=—x+2.

= 1.

26. Differentiating the equation implicitly with respect to z,

d d
2x+2y+2x—y—2y—y+120
dx dx
dy —(2x+2y+1)
de 2r —2y
So
@ (2 +2y+1) 7
drlag) 2z — 2y 12 2

Hence the tangent line is

7 7 3
(y-2) = S@-Dey=z0-5.

27. Differentiating the equation implicitly with respect to x,
dy 2, o2 dy

20 + 2y— = 2(2 2u° — x)(4x + dy— — 1).

T+ 2y = 20207 + 2y —x)(de Ay — 1)

Take (z,y) = (0,1) into this equation,
dy B
dz 1(0,1) N

Hence the tangent line is

- =coy=ats
— )= =x+ -.



SECTION 3.5

28. Differentiating the equation implicitly with respect to z,

_1 2 _ady

dy —y3

= = = .

dx (Lﬁ%
So
dy 1
drl-svany /3
Hence the tangent line is
1 1
~1)=—=@+3V3) e y=—r+4
(y—1) \/5( )y 7
29. Differentiating the equation implicitly with respect to x,
dy dy
4(z® +y*)(2z + 2y—=) = 25(27 — 2y——
(@7 +y7) (2 + 2y ) = 25(20 — 2y )
Take (z,y) = (3,1) into this equation,
dy 9
deleny 13
Hence the tangent line is
9 40
)= — (g — =
(y-1) = —=(r—3) &y

30. Differentiating the equation implicitly with respect to z,
Y, o 2 dy
2y—(y~ — 4 2
yo (" —4) +y7(2y)

i 2x(z® — 5) + 2°(22)
Take (z,y) = (0, —2) into this equation,
dy

drlo-2)
Hence the tangent line is

y+2=0&y=-2
59. 22 4+ y? = r? is a circle with center O, and ax + by = 0 is a line through
center O (assume a® + b* # 0).

d
;)32—|—y2:7“2 :>2x+2y—y =
dx
For a point Py(xg, yo),

dy 0
dx 1(zo.y0) yO’
and the slope of the line OF, is £

. Hence, the curves are orthogonal, and
the families of curves are orthogonal trajectories of each other.



63. Take y = 0 into this equation, z = ++/3.
dy 2x—y

d d
x2—xy+y2:3:>2x—y—x—y+2y y—0:>

dx dr de  x—2y

SO
dyp _

dzlvao)  drlvEo
The two tangent lines are
y=2(x — V3),y = 2(z + V3)

which are parallel.

69. Differentiating the equation implicitly with respect to x,
dy —x
de 4y’
Let h be the height of the lamp and (a, b) be the intersection point of tangent
and the ellipse. The tangent line has slope
h a b

d
%+@£:0¢

By

we can compute



