
Differentiate the following functions:

1. f(x) = g(x)h(x).

Solution:

f(x) = eln g(x)h(x)

= eh(x) ln g(x)

f ′(x) = eh(x) ln g(x)(h′(x) ln g(x) + h(x)
g′(x)

g(x)
)

= g(x)h(x)(h′(x) ln g(x) +
h(x)g′(x)

g(x)
)

2. y = arcsin(x)

Solution:
sin(y) = x

diff. w.r.t. x:

cos y
dy

dx
= 1

dy

dx
=

1

cos y

=
1√

1− sin2 y

=
1√

1− x2
.

3. y = arccosx.

Solution: cos y = x diff. w.r.t. x:

− sin y
dy

dx
= 1

dy

dx
=

−1

sin y

=
−1√

1− cos2 y

=
−1√

1− x2

4. y = tanx

Solution:

y = tanx

=
sinx

cosx
dy

dx
=

cosx

cosx
+ sinx× −1

cos2 x
×− sinx

= 1 + tan2 x

= sec2 x.
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5. y = arctanx = tan−1 x

Solution:
tan y = x

diff w.r.t. x:

sec2 y
dy

dx
= 1

dy

dx
=

1

sec2 y

=
1

1 + tan2 y

=
1

1 + x2

6. y = (tanx)−1 = cotx

Solution:

dy

dx
= −(tanx)−2 sec2 x

= −cos2 x

sin2 x
· 1

cos2 x

=
−1

sin2 x

= − csc2 x.

7. y = cos(x2) sinx.

Solution:
dy

dx
= − sin(x2)2x sinx + cos(x2) cosx

8. y = (x + 1) ln(x + 1).

Solution:

dy

dx
= ln(x + 1) +

x + 1

x + 1
= 1 + ln(x + 1).

9. f(x) = g(x) ln(g(x)).

Solution:

f ′(x) = g′(x) ln(g(x)) +
g(x)

g(x)
g′(x)

= g′(x)(1 + ln(g(x))).

10. y = sin x
x .

Solution:
dy

dx
=

cosx

x
− sinx

x2
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11. y = exp(4x)

Solution:
dy

dx
= 4 exp(4x)

12. y = exp(3x + 2)

Solution:
dy

dx
= 3 exp(3x + 2)

13. y = x3 + 4x2 − x + 3

Solution:
dy

dx
= 3x2 + 8x− 1

14. y = 2x3 + 6x− 1

Solution:
dy

dx
= 6x + 6 = 6(x + 1)
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