
Implicit Differentiation

1. Find dy
dt

when
y2 + t2 = 9

Solution 1. We will take the derivative with respect to t,

d

dt
(y2 + t2) =

d

dt
(9)

2y
dy

dt
+ 2t = 0

2y
dy

dt
= −2t

dy

dt
= − t

y

2. Find dx
dt

when
xt+ x2 + 3t = t2

Solution 2. We will take the derivative with respect to t,

d

dt
(xt+ x2 + 3t) =

d

dt
(t2)

[x+ t
dx

dt
] + 2x

dx

dt
+ 3 = 2t

x+ t
dx

dt
+ 2x

dx

dt
+ 3 = 2t

t
dx

dt
+ 2x

dx

dt
= 2t− 3− x

dx

dt
(t+ 2x) = 2t− 3− x

dx

dt
=

2t− 3− x

t+ 2x

3. Find dy
dx

when
y = x2y + ex
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Solution 3. We will take the derivative with respect to x,

d

dx
(y) =

d

dx
(x2y + ex)

dy

dx
= [x2 dy

dx
+ 2xy] + ex

dy

dx
= x2 dy

dx
+ 2xy + ex

dy

dx
− x2 dy

dx
= 2xy + ex

dy

dx
(1− x2) = 2xy + ex

dy

dx
=

2xy + ex

1− x2

4. Find dy
ds

when
s2 + s+ 1 = y2 + y + 1

Solution 4. We will take the derivative with respect to s,

d

ds
(s2 + s+ 1) =

d

ds
(y2 + y + 1)

2s+ 1 = 2y
dy

ds
+

dy

ds

2s+ 1 =
dy

ds
(2y + 1)

2s+ 1

2y + 1
=

dy

ds

5. Find dx
ds

when
sin(x) + xs+ sin(s) = 1

Solution 5. We will take the derivative with respect to s,

d

ds
(sin(x) + xs+ sin(s)) =

d

ds
(1)

cos(x)
dx

ds
+ [

dx

ds
s+ x] + cos(s) = 0

cos(x)
dx

ds
+

dx

ds
s+ x+ cos(s) = 0

cos(x)
dx

ds
+

dx

ds
s = − cos(s)− x

dx

ds
(cos(x) + s) = − cos(s)− x

dx

ds
=
− cos(s)− x

cos(x) + s

Malachi Alexander 2 | Math 11A


