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Question 5
Consider the curve given by y2 =2+ xy.

&y __y
(a) Show that i T——

(b) Find all points (x, y) on the curve where the line tangent to the curve has slope —;—

(c) Show that there are no points (x, y) on the curve where the line tangent to the curve is horizontal.

(d) Let x and y be functions of time ¢ that are related by the equation y2 =2+ xy. Attime ¢ = 5, the

value of y is 3 and % = 6. Find the value of —Cc% attime ¢ = 5.

@ 2y =y+xy - 5. 1 : implicit differentiation
(2y-x)y' =y " | 1 : solves for y’
Py
Y= 2y —-x
®) 2y-x 2 2:4 "2y-x 2
2y=2y—-x 1 : answer
x=0
y= +2
(0.42), (0, ~2)
Y- 1:y=0
© 2y —x 0 2: { 4 )
1 : explanation

y=0
The curve has no horizontal tangent since
0% # 2+ x-0 for any x.

(d) When y =3, 32 =2+43x sox=%. 1 : solves for x

dy _dy dx _ Y dx 3:4 1:chain rule

ar - dx E—Zy—x'gt— | 1 : answer
5 o3 dx_9 a&
AE=S 627 % "1 a
3
| _22
dtl;=s 3
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Question 4

Consider the curve given by x* +4 y2 =7+ 3xy.

dy 3y-2x
(a) Show that dx 8y —3x’

(b) Show that there is a point P with x-coordinate 3 at which the line tangent to the curve at P is

horizontal. Find the y-coordinate of P.
2
(¢) Find the value of %lx—%{ at the point P found in part (b). Does the curve have a local maximum, a

local minimum, or neither at the point P ? Justify your answer.

(@ 2x+8yy =3y+3x) | 5. 1 : implicit differentiation

(8y-3x)y =3y -2x " | 1:solves for y’

. 3y - 2x
T 8y -3x

3y=2% 0 3v—9y = L

(b) 8y—3x_0’3y 2x=0 ;. l.dx-
1 : shows slope is 0 at (3, 2)
When x =3, 3y =6 1 : shows (3, 2) lies on curve
y=2

32 +42% =25 and 7+332 =25

Therefore, P = (3, 2) is on the curve and the slope

is 0 at this point.
© d’y _ (8y-3x)(3y -2)-(3y-2x)(8y'-3) (. d%y

i (8y —3x)° dx?

4: 2
— d’y _(16-9)(=2) _ 2 1 : value ofi—z at (3,2)
AtP=(3,2), =5 = =z 2
dx (16 — 9) 7 NI
) , ” _ 1 : conclusion with justification
Since y' = 0 and y” < 0 at P, the curve has a local
maximum at P.
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