
Math 125 – Quiz 4 Name:

Show all your work, and indicate clearly if you continue on the back. Each of the two problems is worth 5 points.

1. Compute the derivative of the function

f(x) =
sin(x) cos(x)

x+ 1
,

and state its domain.

Using the quotient and product rules, we have that

f ′(x) =
(x+ 1) · d

dx (sin(x) cos(x))− sin(x) cos(x) · d
dx (x+ 1)

(x+ 1)2

=
(x+ 1) ·

(
sin(x) · d

dx (cos(x)) +
d
dx (sin(x)) · cos(x)

)
− sin(x) cos(x) · 1

(x+ 1)2

=
(x+ 1) ·

(
− sin2(x) + cos2(x)

)
− sin(x) cos(x)

(x+ 1)2

=
cos(2x)

x+ 1
−

1
2 sin(2x)

(x+ 1)2
,

where the cancellation of the (x + 1) terms is valid since it doesn’t change the domain of definition: both
functions are still undefined at x = −1.1 The domain of f ′(x) is R\{−1} = (−∞,−1)∪ (−1,+∞), the set of
all real numbers besides −1.

2. Find all points on the graph of the function f(x) = x3 − x whose tangent line passes through the origin.

At the point (x, y) = (a, a3−a), we compute the slope of the tangent line to be f ′(a) = 3a2−1. So the tangent
line is given by

y − (a3 − a) = (3a2 − 1)(x− a) .

Setting this to pass through the origin (x, y) = (0, 0), we find that

0− (a3 − a) = (3a2 − 1)(0− a)

a− a3 = a− 3a3

2a3 = 0

so the only solution is given by a = 0. Thus, the only point on the graph whose tangent line passes through
the origin is the point (x, y) = (0, 0).

1The simplification through double angle formulas is not necessary for full credit, though note that it could also be applied to f(x)
itself to avoid having to use the product rule in the first place.


