AP Calculus AB - Chain Rule, Implicit
Differentiation and Inverse Functions -
Worksheet Answer Key

Common Core AP Calculus AB Unit 3 - mathovore.fr

This ap calculus chain worksheet answer key solves all 24 problems of the chain rule,
implicit differentiation and inverse functions worksheet step by step.

Every solution below shows the identification of the outer and inner function or the implicit
step, then the arithmetic. Compare the structure of your work, not only the final answer.

AP Calculus ABCommon Core: AP Calculus AB Unit 3

AP Calculus Chain Worksheet Answer Key: problems 1-5

Problem 1: Power of a linear function

Outer function 45, inner function w=3x+1. Then 5(3x4+1)%-3.
15(3r+1)%

Problem 2: Square root of a linear function

Write y=(4x—7)1/2. Then y/=14z—7)"1/24,

2
l,l'_
V= TEr—7

Problem 3: Sine of a multiple

The derivative of the outer function is ces(5x) and the inner derivative is &.

Bcos(bx)

Problem 4: Exponential with a power

Outer e stays e=2; inner derivative 2.

-y-‘":?g;' EI-'E
Problem 5: Log of a quadratic

Outer derivative $++1 inner derivative 2.

AP Calculus AB Chain Rule, Implicit Differentiation and Inverse Functions - Worksheet Answer Key - Mathovore -
https://mathovore.fr/en/ap-calculus-ab-chain-implicit-worksheet-answer-key - page 1/7



https://mathovore.fr/en/ap-calculus-ab-chain-implicit-worksheet-answer-key

2x
ritl

AP Calculus Chain Worksheet Answer Key: problems 6-10

Problem 6: Cube of cosine

Think y=(cosz)3. Then y/ =3(cosx)2{—sinz).
—3cos?r sing

Problem 7: Product with a chain
Product rule: F/(z)=1-(x24+3)*+ r-4(x2+3)% 2.
Factor out (£2+3)%: (224-3)%[(2243)4+822].
(@) =(2243)3(922+3)

Problem 8: Composite from given values
h(1)= flg(L)=f(2)=7.

R = f (gD g/(1)= (5 =(—D(5).

R(1I="7 R(1)=—20

Problem 9: Slope on a circle

d d
a. 2$+2y£:[:| , SO ﬁ: %

b. At (3,4) the slope is —%. Then y—%:—%[a:—Bj, SO yz—%;r-i-%.
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(3, 4)

6 -4 =2 2 4 6

The tangent line at (3, 4) drawn on the circle.
Problem 10: Implicit slope with a mixed term

Check: 14244 =7. Differentiate: g¢+y+¢j—g+gyj—g:0.

.dy _ 2z+y .4
Solve: do= "oty At (1,2): —%.

1
3]

AP Calculus Chain Worksheet Answer Key: problems 11-15

Problem 11: Tangent line to a cubic curve

Check: 1+8=9. Differentiate: 37243 Ed—y:[], SO LTlir—y:—““*"—z. At (1,2) the slope is —1.
Ydx dar Y] 4

y—EZ—%[,ﬂ:—lj, or yz—%m—i-%.

Problem 12: Product of x and y terms

. . . . . . d d
Check: 2+8=10. Differentiate with the product rule: 2¢y+¢2ﬁ+3y2ﬁ:ﬁl.

dy Iry ] 4
d:= ziragr At (L2~
2

13
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Problem 13: Slope of an inverse function
Find a with fla)=4: f(1)=1424+1=4, so a=1.
Flx)=3x243, s0 f/(1)=5.

E“’(‘ﬂ:ﬁ gives g/(4)=1.

6

inverse

3 4 5 6

f(x) = x3 + 2x + 1 and its inverse are mirror images across y = x. The tangent slopes at (1, 4) and (4, 1) are 5
and 1/5.

Problem 14: Inverse of an exponential sum
Solve fla)=1: f(0)=140=1, so a=0.
Fllx)=ev41, 50 f/(0)=2.
(F=H (=3
Problem 15: Arctangent of a multiple
1
14+(32)? 3,
3
T+oz2

AP Calculus Chain Worksheet Answer Key: problems 16-20
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Problem 16: Arcsine of a power

1
i=—2L1 .
ir
l,-'_
¥ =iz

Problem 17: Second derivative of a polynomial
Flr)=423—6x4+3, so f¥(r)1=13x2—6.
A =12(4)—6=42.

12r2—6=0 gives :1:92%, o) mz:l:%m:l:[].?[]'?. The second derivative changes sign at both
values.

inflection

inflection

-2 -1 1 2

f(x) = x* — 3x2 + 2x. Concavity changes at x = £1/¥2 = +0.707.
Problem 18: Second derivative with a product
y! = edT4 Jredr —edr(143x),
y/f = 3edr(14-2x)+elz-2 =elz(44+4x),
gyl =414 r)eds

Problem 19: Second derivative on a circle

dy Py,
d*y _ _¥=%a, Substitute S¥—_z. _Y+¥ _ _yi4zi_ 25
dri e dx ¥ y

At (3,4): —%. The negative sign means the circle is concave down at that point.
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Problem 20: Town population growth
P/ =1200(0.03)¢0.031 = 35¢0.031,
P/(10)=136e0.2 4 36(1.34986) rs 48.6.

In 2030 the population is growing at about 48.6 residents per year.

AP Calculus Chain Worksheet Answer Key: problems 21-24

Problem 21: Growing balloon

= 4mr24Z by the chain rule. At ¢ =4: r=2+0.5(4)=4 and %£=0.5.

2y 3

=4 (16)(0.5) =32

32 s 100.5 in" /s

Problem 22: Composites from a table

R =g/ (D=5 g/()=4(-1)=—4.
k(3)=g/(F(3)-F'(3)=g/(2)-f(3)=5-(—3)=—15

R(1)=—4, E(3)=—15

Problem 23: Choosing the procedure

Product rule with a chain inside: f’(:r)Z%J:rg—-l—l-l—ln;r-ﬁ.
At z =1, In1=0, so the second term vanishes: f”(l}l:%ﬁ :
Fi=Virs1.414

Problem 24: Horizontal tangents on an ellipse

d
2$+8yd =0,50 5= —

A horizontal tangent needs j—i:g, so x=0 (with y%[ﬁl). Then 4y2=20 and y==/5.

The points are (0,/5) and (0,—/5).
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(0, V5)
2
1

X
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-2

0, =V5
5 (0, =V5)

5 4 -3 -2 -1 1 2 3 4 5

Horizontal tangents at the top and bottom of the ellipse, aty = V5 = £2.24.

How to use this ap calculus chain worksheet answer key

Read this ap calculus chain worksheet answer key after trying each problem yourself, and redo
any problem you missed.

Next step »
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