Math Xa Fall 2001

Homework Assignment 25: Solutions

1. In this problemx andy are related by the equation:
X+ XY +y*=1.
Regardx as the variable, andas a function ok. Differentiating this equatiowith
respect tx gives:
1+y+xﬂ +2yd|l =0.
dx dx
Now, re-arrange to get every term tiatolves % on one side ofhe equation and
X
every term that does not invol\gs\é on the other side of the equation:
X
1+y= —xﬁl—ZyﬁX.
dx dx
Factor out thed—y :
dx BCL
y
1+y=(-x-2 .
y=(-x-2y)E-
Divide by the factor{x — 2y) to make% the subject of the equation:
X
dy _ 1ty
dx -x-2y
2. In this problemx andy are related by the equation:
Xy + In(y) = 1.

Regardx as the variable, andas a function ok. Differentiating this equatiowith

respect tx gives:
y+X Bd—y + 1 Gdl =0.
dx vy dx

d : :
Now, re-arrange to get every term tiatolves d—y on one side othe equation and
X

. d . .
every term that does not mvolvcxle\é on the other side of the equation:
X



Factor out thed—y :
dx

_d, 10y
Y H y% dx

Divide by the factor%—x —lgto make? the subject of the equation:
y X
dy_ y
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In this problemx andy are related by the equation:

e+¢e=10.

Regardx as the variable, andas a function ok. Differentiating this equatiowith

respect tx gives:
e +e Gd—y =0.
dx

Now, re-arrange to get every term tiratolves % on one side ofhe equation and
X

every term that does not invol\gs\é on the other side of the equation:

X

e’ Bd—y = —e*,
dx

Divide by the factog’ to make;ﬂ the subject of the equation:

X

dy _ —e

dx € °



Differentiating the equation,
x>+ 2x [y +3y* =2

with respect tx gives:

2x+2y+2del+6y£X =0.
dx dx

Re-arranging this equation to magg the subject of the equation gives:
X

dy _—x-y
dx x+3y

To verify that the pointq y) = (O, /@) lies on the curve, you simply substitute these

values into the equatidior the ellipse ananakesurethat everything comesut to
be equal to 2. To find the equation of the tangent line, first you need the slope. This

is obtained by substitutingx,{y) = (O\g) into the equatiorior the derivativefrom
Question 1. This givean=-1/3. The equation for the tangent line is then:

X+

w|h
wIN]

y = ~



