
AMAT112: Calculus I

Implicit Differentiation

1. Use implicit differentiation to find
dy

dx
for each of the following curves.

x2y + xy2 = 6a) x3 + y3 = 12xyb) x2 (x− y)2 = x2 − y2c)

(3xy + 7)2 = 6yd) xy = yxe) x3 =
2x− y

x+ 3y
f)

xy = cot (xy)g) x4 + sin (y) = x3y2h) y = ln (x2 + y2)i)

y sin

(
1

y

)
= 1− xyj) x cos (2x+ 3y) = y sin (x)k) e2x = sin (x+ 3y)l)

ex
2y = 2x+ 2ym) etan(y) = ln (xy2 + x3y)n)

2. Find the equation of the tangent lines to the following curves at the given point.

x2y2 = 9, (−1, 3)a) y2 − 2x− 4y − 1 = 0, (−2, 1)b)

x2 − xy − y2 = 1, (2, 1)c) 6x2 + 3xy + 2y2 + 17y − 6 = 0, (−1, 0)d)

x2 −
√
3xy + 2y2 = 5,

(√
3, 2

)
e) 2xy + π sin (y) = 2π,

(
1,

π

2

)
f)

y sin (2x) = x cos (2y),
(π
2
,
π

4

)
g) x sin (2y) = y cos (2x),

(π
4
,
π

2

)
h)

y = 2 sin (πx− y), (1, 0)i) x2 cos2 (y)− sin (y) = 0, (0, π)j)
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3. Consider the curve given below.

8y4 − 8y2 − 8x4 + 13x2 = 0

A

Find an expression for
dy

dx
.a)

Find all points on the curve where x =

√
2

4
.b)

Find the slope of a tangent line to the curve at x =

√
2

4
. You may use any of the points found in

(b).

c)

Find the coordinates of point A.d)

4. Show that the sum of the x- and y- intercepts of any tangent line to the curve
√
x+

√
y =

√
c is equal

to c.

5. Consider the curve y4 − 4y2 − x4 + 9x2 = 0.

Find an expression for
dy

dx
.a)

Find the equations of each of the tangent lines to the curve at all points where x = 3.b)
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Answers

1. dy

dx
= −y (y + 2x)

x (x+ 2y)
a)

dy

dx
= −x2 − 4y

y2 − 4x
b)

dy

dx
=

x (2x2 − 3xy + y2 − 1)

x3 − x2y − y
c)

dy

dx
=

y (3xy + 7)

3x2y + 7x− 1
d)

dy

dx
=

y

y (yx+1 − xy+1 ln(y))
x (xy+1 − yx+1 ln(x))e)

dy

dx
= −3x2(x+ 3y)2 − 7y

7x
f)

dy

dx
= −y

x
g)

dy

dx
=

x2(3y2 − 4x)

cos(y)− 2x3y
h)

dy

dx
=

2x

x2 + y2
i)

dy

dx
= − y2

xy + y sin (1/y)− cos (1/y)
j)

dy

dx
=

cos (2x+ 3y)− 2x sin (2x+ 3y)− y cos(x)

sin(x) + 3x sin (2x+ 3y)
k)

dy

dx
=

1

3
(2e2x sec (x+ 3y)− 1)l)

dy

dx
= −

2
(
xyex

2y − 1
)

x2ex2y − 2
m)

dy

dx
=

y2 + 3x2y

(xy2 + x3y) sec2 (y) etan(y) − 2xy + x3
n)

2.
y − 3 = 3 (x+ 1)a) y − 1 = − (x+ 2)b) y − 1 =

3

4
(x− 2)c)

y =
6

7
(x+ 1)d) y − 2 = 0e) y − π

2
= −π

2
(x− 1)f)

y − π

4
=

1

2

(
x− π

2

)
g) y − π

2
= 2

(
x− π

4

)
h) y =

2π

2π − 1
(x− 1)i)

y − π = 0j)
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