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1 Find the rate of change
dy

dx
for the function y =

x3 + 3

x2 + 1
when x = 1.

Solution. By the quotient rule, the derivative of y =
x3 + 3

x2 + 1
with respect to x is given by

dy

dx
=

d

dx

[

x3 + 3

x2 + 1

]

=
(x2 + 1)

d

dx
[x3 + 3]− (x3 + 3)

d

dx
[x2 + 1]

(x2 + 1)2

=
(x2 + 1)(3x2)− (x3 + 3)(2x)

(x2 + 1)2

Thus
dy

dx
when x = 1 is

dy

dx

∣

∣

∣

∣

x=1

=
(12 + 1)(3(1)2)− (13 + 3)(2(1))

(12 + 1)2
=

−2

4
= −

1

2

2 Find the derivative of the function f(x) = (x3 − 4x+ 4)5 when x = 1.

Solution. By the general power rule,

f ′(x) =
d

dx

[

(x3 − 4x+ 4)5
]

= 5(x3 − 4x+ 4)4
d

dx
(x3 − 4x+ 4)

= 5(x3 − 4x+ 4)4(3x2 − 4)

Thus we have
f ′(1) = 5[(1)3 − 4(1) + 4]4[3(1)2 − 4] = 5(1)4(−1) = −5.


