
Math 102 Answers to Today’s In-Class Work 3/4/08

1. Let f(x) = ln(x), g(x) = x2+3x, and h(x) = cos(x). Find the following
compositions and derivatives.

(a) (f ◦ g)(x), (f ◦ g)′(x)

i. (f ◦ g)(x):

(f ◦ g)(x) = ln(x2 + 3x).

ii. (f ◦ g)′(x):

(f ◦ g)′(x) =
1

x2 + 3x
· (2x + 3)

(b) (g ◦ f)(x), (g ◦ f)′(x)

i. (g ◦ f)(x):

(g ◦ f)(x) = (ln(x))2 + 3(ln(x)).

ii. (g ◦ f)′(x):

(g ◦ f)′(x) = (2 ln(x) + 3) · ( 1

x
)

(c) (h ◦ g)(x), (h ◦ g)′(x)

i. (h ◦ g)(x):

(h ◦ g)(x) = cos(x2 + 3x).

ii. (h ◦ g)′(x)

(h ◦ g)′(x) = sin(x2 + 3x)(2x + 3)

2. Find the derivatives of the following functions.

(a) (3x2 + 2)14

d

dx
(3x2 + 2)14 = 14(3x2 + 2)13(6x)

(b) ln(sin x)

d

dx
(ln(sin(x))) =

cos(x)

sin(x)
= cot(x)
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(c) 3 cos(
√

x)

d

dx
(3 cos(

√
x)) = −3

2

sin(
√

x)√
x

(d) e(x2)

d

dx
(e(x2)) = 2xex2

(e) (ex)2

d

dx
(e2x) = 2e2x.

(f) tan(3x3 + 7x)

d

dx
(tan(3x3 + 7x)) = (9x2 + 7) sec2(3x3 + 7x).

(g) cos(8x)

d

dx
(cos(8x)) = − ln(8)8x sin(8x).

(h) 8cos(x)

d

dx
(8cos(x)) = − ln(8) sin(x)8cos(x).

(i) tan(sin(3x))

d

dx
(tan(sin(3x))) = 3 sec2(sin(3x)) cos(3x).

(j) ecos(3x)

d

dx
(ecos(3x) = −3 sin(3x)ecos(3x).
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(k) (sin(3x2))2

d

dx
((sin(3x2))2) = 12x sin(3x2) cos(3x2).

(l)
√

ln(x2 + 2x)

d

dx
(
√

ln(x2 + 2x)) =
1

2
(ln(x2 + 2x))−1/2 · 1

x2 + 2x
· (2x + 2)
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