
Quiz 4.1: Sample Answers

1. Find the derivative of f(x) = 5 sin(x) + 4 tan(x).

The derivative of sin(x) is cos(x), and tan(x) is sec2(x), so

f ′(x) = 5 cos(x) + 4 sec2(x)

= 5 cos(x) + 4[1 + tan2(x)] (a trigonometric identity)

= 5 cos(x) + 4 + 4 tan2(x)

2. Find the derivative of f(x) = cot(x) + 2 csc(x).

The derivative of cot(x) is − csc2(x), and csc(x) is − csc(x) cot(x), so

f ′(x) = − csc2(x) + 2(− csc(x) cot(x))

= −(1 + cot2(x))− 2 csc(x) cot(x) (a trigonometric identity)

= −1− cot2(x)− 2 csc(x) cot(x)

3. Find the derivative of f(x) = 1+sin x
−x−cos x

.

Using quotient rule, we have:

f ′(x) =
(−x− cos x)(cos x)− (−1 + sin x)(1 + sin x)

(−x− cos x)2

=
−x cos x− cos2 x + 1− sin2 x

(−x− cos x)2

=
−x cos x− 1 + 1

(−x− cos x)2
(since sin2 x + cos2 x = 1)

=
−x cos x

(−x− cos x)2

4. Find the derivative of f(x) = 4 csc x(−2x2 + cot x).

Using product rule, we have:

f ′(x) = 4 csc x(−4x− (− csc2 x)) + (−4 csc x cot x)(−2x2 − cot x)

= −16x csc x + 4 csc3 x + 8x2 csc x cot x + 4 csc x cot2 x
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We can then convert these in terms of cos x and sin x:

f ′(x) =
16x

sin x
+

4

sin3 x
+ 8x2

(
1

sin x

)(
cos x

sin x

)
+ 4

(
1

sin x

)(
cos2 x

sin2 x

)

Then we find a common denominator, sin3 x:

f ′(x) =
16x sin2 x

sin3 x
+

4

sin3 x
+

8x2 sin x cos x

sin3 x
+

4 cos2 x

sin3 x

=
16x sin2 x + 4 + 8x2 sin x cos x + 4 cos2 x

sin3 x
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