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Chain Rule Worksheet — Worked Answer Key

Twenty-four composition problems from basic powers through nested, product, and quotient combinations.
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1. Differentiate y = (3z + 2)°.
Answer: y' = 15(3x + 2)4

a. Use the power rule on the outer power u°.

b. Multiply by the inner derivative 3.
c. Therefore the result is y' = 15(3x + 2)*.

2. Differentiate y = (52 — 1)%.
Answer: 3 = 20(5z — 1)3

a. Use the power rule on the outer power u?.

b. Multiply by the inner derivative 5.
c. Therefore the result is y' = 20(5x — 1)3.

3. Differentiate y = (2z + 4)°.
Answer: y' = 12(2x + 4)3

a. Use the power rule on the outer power uS.

b. Multiply by the inner derivative 2.
c. Therefore the result is v’ = 12(2z + 4)°.

4. Differentiate y = (—3z + 2)3.
Answer: 3 = —9(—3z + 2)2

a. Use the power rule on the outer power u?.

b. Multiply by the inner derivative —3.
c. Therefore the result is y' = —9(—3x + 2)2.

5. Differentiate y = (72 + 1)%.
Answer: 3y = 14(7z + 1)!

a. Use the power rule on the outer power u2.

b. Multiply by the inner derivative 7.
c. Therefore the result is ¢/ = 14(7x + 1)1,

6. Differentiate y = (4x — 5)3.
Answer: y = 12(4z — 5)?

a. Use the power rule on the outer power u?.

b. Multiply by the inner derivative 4.
c. Therefore the result is ¢ = 12(4x — 5)2.
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Differentiate y = 37’

2
Answer: y' = 6ze3”

a. Treat 3x2 as the inner function.
b. Differentiate the outer function and multiply by 6.

c. Therefore the result is y' = 6ze3%”.
Differentiate y = e*"®,
sin x

Answer: 3/ = "% cosw

a. Treat sinz as the inner function.

b. Differentiate the outer function and multiply by cos .

sin x

c. Therefore the result is 3/ = e¥"% cos .

Differentiate y = In(5z — 2).

5

Answer: 3y = =

a. Treat bz — 2 as the inner function.

b. Differentiate the outer function and multiply by 5.

5
br—2"

c. Therefore the result is ¢y =

Differentiate y = In(2? + 4).

/I 2z
T x244

Answer: y

a. Treat 22 + 4 as the inner function.

b. Differentiate the outer function and multiply by 2zx.
c. Therefore the result is ¢/ = 3022—_“;4.
Differentiate y = sin(42?).

Answer: y' = 1222 cos(4z3)

a. Identify the outer trigonometric function and preserve its inner input.
b. Differentiate the inner expression and multiply.

c. Therefore the result is ¢/ = 1222 cos(423).

Differentiate y = cos(2z — 1).
Answer: y' = —2sin(2z — 1)
a. Identify the outer trigonometric function and preserve its inner input.

b. Differentiate the inner expression and multiply.

c. Therefore the result is ¢ = —2sin(2z — 1).
Differentiate y = tan(z?).
Answer: y' = 2xsec?(z?)

a. Identify the outer trigonometric function and preserve its inner input.

b. Differentiate the inner expression and multiply.
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c. Therefore the result is y' = 2z sec?(z?).

Differentiate y = sin® .

Answer: ' = 3sin®zcosx

a. Identify the outer trigonometric function and preserve its inner input.
b. Differentiate the inner expression and multiply.

c. Therefore the result is 3/ = 3sin® z cos z.

Differentiate y = (1 + (2x — 3)%)%.
Answer: y = 16(2x — 3)(1 + (2z — 3)?)3

a. Write the composition as nested layers from outside to inside.
b. Differentiate each layer once and multiply the factors.
c. Therefore the result is v/ = 16(2z — 3)(1 + (2z — 3)?)3.

Differentiate y = V1%,

vV 1+z2
Answer: 3 = ¢ —

a. Write the composition as nested layers from outside to inside.

b. Differentiate each layer once and multiply the factors.

zeV 1422
Vida? o

c. Therefore the result is ¢y =

Differentiate y = In(1 + sin® z).

. ./ __ 2sinxcosz
AIISWGI‘. Yy = m

a. Write the composition as nested layers from outside to inside.
b. Differentiate each layer once and multiply the factors.

c. Therefore the result is ¢y = %

Differentiate y = x2e37.

Answer: y' = e3%(2z + 32?)

a. Apply the product plus chain structure before simplifying.
b. Retain every factor contributed by an inner derivative.
c. A factored final form is e3%(2x + 32?).

d. Therefore the result is y' = 3% (2 + 322).

Differentiate y = x sin(z?).

Answer: 3y = sin(z?) + 222 cos(z?)
a. Apply the product plus chain structure before simplifying.
b. Retain every factor contributed by an inner derivative.

c. A factored final form is sin(z?) + 222 cos(z?).

d. Therefore the result is y' = sin(x?) + 222 cos(z?).
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Differentiate y = 22,
€T

e, 1=2Inz

Answer: y = —5 -+

a. Apply the quotient plus chain structure before simplifying.

b. Retain every factor contributed by an inner derivative.
1-2Inz
x3

d. Therefore the result is 3/ = 175#

c. A factored final form is

. . _ ez
Differentiate y = 1575.
.o e®(14+x%-2x)
Answer: Yy = W

a. Apply the quotient rule structure before simplifying.

b. Retain every factor contributed by an inner derivative.
e® (1+x%—2x)
(14=2)2

e® (1+22—2x)
(1422)2

c. A factored final form is

d. Therefore the result is ¢y =

Differentiate y = (22 + 1)3(z — 2).
Answer: y = (22 +1)%(722 — 122+ 1)

a. Apply the product plus chain structure before simplifying.
b. Retain every factor contributed by an inner derivative.

c. A factored final form is (22 4+ 1)(72? — 122 + 1).

d. Therefore the result is y' = (22 + 1)3(72% — 122 + 1).

sin(2x)
—

Differentiate y =
Answer: y' = w

a. Apply the quotient plus chain structure before simplifying.

b. Retain every factor contributed by an inner derivative.

c. A factored final form is w

2z cos(2x)—sin(2z)
x? :

d. Therefore the result is ¢y =

Differentiate y = /1 + €22.

621

o —
Answer: ' = T

a. Apply the nested chain structure before simplifying.

b. Retain every factor contributed by an inner derivative.

62.7:

Vite2e®

621

.y
d. Therefore the result is ¢y’ = NiEwat

c. A factored final form is




