
Calc AB Ch 2 Test Practice Name: Block: Seat:

Chapter 2 skills Check List:

1 ...... Average Rate of Change versus Instantaneous
Rate of Change (secant line slope vs tangent
line slope)

2 ...... Conditions for Continuity:

i. f(c) exists

ii. lim
x!c

f(x)exits (one sided limits must agree)

iii. lim
x!c

f(x) = f(c)

3 ...... Conditions for Di↵erentiability:

i. Continuous at f(c)

ii. lim
h!0

f(x+ h)� f(x)

h
exits

(one sided limits must agree)

iii. not vertical (no slope)

4 ...... Both limit definitions of Derivative (p 103
and 105)

5 ...... Di↵erentiable at a point or on an open inter-
val (p. 103)

6 ...... Di↵erentiability Implies Continuity (p 106)

7 ...... The Constant Rule (p 110)

8 ...... The Power Rule (p 111)

9 ...... The Constant Multiple Rule (p 113)

10 ...... Sum and Di↵erence Rules (p 114)

11 ...... Derivatives of Sine and Cosine (p 115)

12 ...... Derivative of ex is ex

13 ...... Derivative of lnx is
1

x

14 ...... Product & Quotient Rule (p 122, 124)

15 ...... Derivatives of tan, cot, sec, csc
(p 126- if not by heart, by using sin and cos
with quotient rule)

16 ...... Higher Order Derivatives (p 128) like velocity
and acceleration

17 ...... Chain Rule (p 134)

18 ...... General Power Rule (p 134)

19 ...... Summary of Di↵erentiation Rules (p 139)

20 ...... Guidelines for Implicit Di↵erentiation (p 145)

21 ...... Related Rates Word Problems (p152).

Delta Math Check List:

1 ...... Delta Math Lab: Delta Math Lab 1-7: Limit
Definition of Derivative
(4 skills)

2 ...... Delta Math Lab 1-8: Basic Derivative Ques-
tions
(4 skills)

3 ...... Delta Math Lab 1-9: Power, Product, and
Quotient Rules
(6 skills)

4 ...... Delta Math Lab 1-10: Basic Chain Rule
(5 skills)

5 ...... Delta Math Lab 1-11: Implicit Di↵erentia-
tion
(6 skills)

6 ...... Delta Math Lab 1-12: Related Rates (4 skills)

Khan Academy Check List:

1 ...... AP Calculus AB Unit: Di↵erentiation: def-
inition and basic derivative rules (Start
the unit test and collect up to 2,300 possible
Mastery points each time it is 23 questions
and should take 46 minute or less)

2 ...... In the AP Calculus AB Unit: Di↵erentia-
tion: composite, implicit, and inverse
functions are some chapter 2 topics:

i. Chain Rule Intro
(collect 80-100 Mastery Points)

ii. Chain rule with Tables
(collect 80-100 Mastery Points)

iii. Implicit Di↵erentiation
(collect 80-100 Mastery Points)

iv. Contextual applications of Derivatives Unit
topic: Solving Related Related Rates Prob-
lems (AP Unit 4.4)
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1. Definition of Derivative (2.1)

(a) This table gives select values of the di↵eren-
tiable function f .

x 4 5 6 7
f(x) 1 18 35 53

What is the best estimate for f
0(7) we can

make based on this table?

A. 9.6

B. 18

C. 53

D. 11

(b) What is the average rate of change of
g(x) = 7� 8x over the interval [3, 10]?

(c) Use the limit Definition of a derivative to
show to show the derivative of
f(x) = 3x2 � 4x is 6x� 4

(d) Evaluate lim
h!0

(3 + h)23 � 323

h

(e) Evaluate lim
x!2

4x3 � 32

x� 2

(f) Let g(x) = lnx. Which of the following is
equal to g

0(5)?

A. lim
x!5

ln(5 + x)� ln(5)

x� 5

B. lim
x!5

ln(x)� 5

x� 5

C. lim
x!5

ln(x� 5)

x� 5

D. lim
x!5

ln(x)� ln(5)

x� 5
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=him
f(x+) - f(x)

23

if +(3) i f f(x) = x

& ince f(x) = 23x2

Best estimate would be th this limit is also
72

stope of the secant line
...

= .f'(3) = 23 . 3

The averge rate of change
See page 103)

from 6 to 7 is

looks like def.

of derivative

f(z) - f(b) 53-35 on paye
105

7 - 6

I

7- b
= 18

lim f(x) -f(2)
i - f(x) = 4 x3

B
X - 2 X-2

note f(z) = 4(8) = 32

So if this is and to the delivat ive ...

f(x)= 12 x 2

↑(2) = 48

..... the limit must also be 48

q(10) - g(3)
=
(7 - 807 = 17 - 24)

10 - 3 10 - 3

=
- 73 - 1- 17)

7
X

= - 8 X

X

~

(sea paye 105)
him 3(x+h)"- 4(x+h) - (3x2 - 4x)

g((5) = Mi g(x)
- g(5)

h= 0 h
x

- 5

~ - if g(x) = m(x)
lim &

bxh + 342 - 4x - 44 - 3x + 4x
h

n- 0

lim
h= 0 6xh+3h"-44-hmoDx

e
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2. Continuity and Di↵erentiability (2.1)

(a) Let f be the function

f(x) =

(
x
2 � 1, x  2

5x� 7, x > 2

Which of the following statements about f

are true?

I. f has a limit at x = 2

II. f is continuous at x = 2

III. f is di↵erentiable at x = 2

(b) Let f be the function

f(x) =

(
�1.5x2

, x  �2

6x+ 6, x > �2

Which of the following statements about f

are true?

A. Continuous but not di↵erentiable

B. Di↵erentiable but not continuous

C. Both continuous and di↵erentiable

D. Neither continuous nor di↵erentiable

3. Power / Product / Quotient / Chain Rule Prac-
tice (2.2, 2.3, 2.4)

(a)
d

dx

✓
1

4
p
x5

◆

(b)
d

dx

✓
1

x2
+

1

x
+ x

◆

(c) f(x) = (x2 � 3x+ 8)3

(d) g(x) = (8x� 7)�5

(e) f(x) =
x

(x2 � 1)4

(f) F (v) = (17v � 5)1000

(g) k(r) = 3
p
8r3 + 27
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fir x21 = 3

x - 2 =(x54) =
-Ex
*

him 5x-7=3
x-> 2

= 3

~limet!*im fire re
x+ L

I/

im 2x =4 5 -(x+
x + x)

-
3

= 2x -
x+ 1

E
- 3 x ,

x = -2

f(x)=

3 ,
x) - 2

(0w -

- I + 1)

f(x) = 3(x2- 3x + 8) (ax - 3)
v chain rule

lim -3 x
= + 6 = hi

x -2

g((x) = - 5(8x- ) (8)
(or )

* rodent rele
= x(x2

- 15 P
& chan rule

-

5

1(x-- j + [ = 4(x2- )(2x)]x
cusp(slopes on either side don't match)
8

& no slope

F(r) = 1000 (17r
-5)(17)

or 17000 (17x -5/999

= (8 +3 +
2)"

lim h(x) - lim h(x) vertical tangent k(r) = =(8r+ 2254(2+ -2)
X- -I x - - It line (no slope)

at

so to is not differentiable
x

= 1 8r
at x = - 1 or

3/1853 + 27)
2
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(h) H(x) =
2x+ 3p
4x2 + 9

(i) f(✓) =
sin ✓

✓

(j) g(t) = t
3 sin t

(k) h(z) =
1� cos z

1 + cos z

(l) f(x) =
tanx

1 + x2

(m) k(x) = sin(x2 + 2)

(n) H(✓) = cos5 3✓

(o) g(z) = sec(2z + 1)2

(p) f(x) = cos(3x)2 + cos2 3x

(q) K(z) = z
2 cot 5z

(r) h(✓) = tan2 ✓ sec3 ✓
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(a .
R .)

H'(x) = (2))xr+a)- (a(4x+
"

,x)](2x+3) k'(x) = cos(x2+2) (2x)
-

4x2 + 9
- Yz or 2 x cos (x2 +2)

CarPR .) A(x) = (2x+3)(4x2+9)

Hi(x)= (2x+3)(=(4x+a) ox)) + 2(4x+9)

- 12x + 18 =(cs30)5
or (4x2+9)

H'(0) = 540s30)
*

(-sin 30)(3)

or-15c0s4(30) sin(30)

f((0) = Cosa) -Int

g(z) = [sea(2z + 1)"+an (2z+ 1)2](2(2z+1)(2))

or (8z +4)(sec(2z+Ptan(2z+) 2)
g(() = (3 +Y(int)+ Gost) (t)

=cos(9x2) + (cos 3 x)"

f(x) =
- 18xsin(ax) - 6(cos 3 x)(sin3x)

or -18x sin (9x2-3 sin (bx)

hi(z) =
+cost) - -sitosz)

(1 + cos z)2

or ne
k(z) = 2 = cot5z)- 5Ecs" (5z)

=(tanO)"(secO)

f(x) =
((+x)- (2x)(+anx)

h(0) = 2Hanobed(se20)+
(1 + x2)w

3 (se< O)YsecOtanP) (tan)
Or 2 tand sec +3 tan sea"

&

or secOtand(2sec 0+ 3 tanO)
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(s) h(w) =
cos 4w

1� sin 4w

(t) f(x) = tan3 2x� sec3 2x

(u) f(x) = sin
p
x+

p
sinx

(v) g(x) =
e
x

x

(w) h(x) = x lnx

(x) This table gives select values of functions g

and h, and their derivatives g
0 and h

0, for
x = �4

x g(x) h(x) g
0(x) h

0(x)
�4 2 3 �1 5

Evaluate
d

dx
(g(x) · h(x)) at x = �4.

(y) Let k(x) = f(g(x)).
If f(2) = �4, g(2) = 2, f 0(2) = 3, g0(2) = 5,
find k(2), k0(2), and the equation of the
tangent line of k when x = 2.

(z) This table gives select values of functions g

and h, and their derivatives g
0 and h

0, for
x = 3

x g(x) h(x) g
0(x) h

0(x)
3 7 �2 8 4

Evaluate
d

dx

✓
g(x)

h(x)

◆
at x = 3.
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hi(w) =

- 4sin4wIl-sinkwl) + 4cos(4X)(coskw)

(1- sin 4w)2

= g(x)h(x) + hi(x)y(x))x
= -4

-Ctan2x]"- (Sezz
f(x) = 6 fan2

2x sec2x
= (- 1)(3) + (5)(z)

- b Sec2x(sec2xtan2x) = 3 + 10

or stan(2x)secx)[tanax-sea 27
= F

point slope(osxIx") + (sinxt" (cosx)
k(z) = f (g(z)

k(x) = f(g(x)) - g(x)

or +
x

k(z)= f(2) k'(e) = +'(z) .
5

k(z) =

- 4 k(2) =
3 . 5

k(2) = 15
↑

tangent line :

y + 4 = 15(x-2)

g(x) =

xeY - ex

x
2

or
ex( - 1)

or -x - x)
-
g(x)h(x) - hi(x)g(x))x

=3[h(x)]

8 - 2)- 4(7)
-

1272

- 16 - 28
- -

&

= 4 - 7 = ~ 11
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4. Di↵erentiation Using Graphs
(AP style of question)

(a) Given the graph of f and g to the right, let
h(x) = f(x) · g(x). Find h

0(�1)

(b) Given the graph of f and g to the right, let

k(x) =
f(x)

g(x)
. Find k

0(2)

(c) Given the graph of f and g to the right, let
v(x) = f(g(x)). Find v

0(�1.5)

(d) Given the graph of f and g to the right, let
q(x) = g(g(x)). Find q

0(�1)

P
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(0,5)

(- 3, 4)
I ⑧

hi(x) = f(x)y(x) + g(x) . f(x) 8③

·

(1
,2)

f(- 1)= 3g(- 1) = 4

f(- 1) =

- 2
= g(-1) = 1

I

hi 1)
= (-2)(4) + (1)(3) = 1 - x-

12
,
5)

⑤ m = 0

a"(x) =Abix-
+(x)

·

(2,3)
m = 1

f
~

fire t
5
- 0

k'2) =

-

= 5
y'(-1 .5) = 1

↑
x +5

[1 ,5,
3

,5)

v'(x) = f((g(x)) - gi(X) (3 .
5

,
f(z.))⑧

·
m =
- 1

vi(- 1 . 5) = fi(3 .5)(1)
f (3 ,5) = - 1

~(- 1 .5) = ( - 1)(1) = - 1

=m =

- 1

g(x) = g(y(x)) - g(x) (- 1
,4. g((4)=

- 1

g
- (1)= g(4) . (1) ↳ m = 1

g((-)
= (- 1()1) = - 1 g((-1)

= b
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5. Sketch the graph of each function, given the pro-
vided information.

(a) f(�4) = 3, f 0(�1) = 0, f 0(2) = 0,
f
0(x) > 0 for �4 < x < �1,

f
0(x) < 0 for �1 < x < 2,

f
0(x) > 0 for x > 2,

(b) g(0) = 0, g0(0) = 0, g0(�2) = 0, g0(4) = 0
g
0(x) > 0 for x � 0,

g
0(x) < 0 for x < �2,

g
0(x) > 0 for �2 < x < 0,

-

6

-

6
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Many ways to do this correctly f
A2

f((- 1) = 0

· I'CO
I like to organize this f'>0

with a "sign line"s -
f. (4

,3) -

f(z) = 0

- 1 2

~ v v ~

Another" sign line":

I

⑦ 0 ⑧ 0 0 ·9 1 #
1---

= 2 O 4
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6. Higher order derivatives (2.3)

(a) Find the second derivative of the function:
f(x) = (2x4 + 8)4

(b) Let s be the position (distance) function of
a free falling object. Let s be defined to be

s(t) = �4.9t2 + 120t+ 45.

Find the velocity and acceleration of the ob-
ject when it is 20 meters high. (Assume the
object was projected into the air at the time
t = 0).

(c) Let f(x) = x
8.

Find f
00(x), f (8)(x), and f

(9)(x)

(d) Let y =
1

x
. Find

d
3
y

dx3

(e) Let y = 2e4x. Find
d
2
y

dx2

A. 32e4x

B. 8ex

C. 40e6x

D.
e
4x

8
E. 32x2

e
4x

(f) h(x) = 6 ln(4x). Find h
00(x)
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y
= x

- 1

- 2

f(x) = 4(2 x
+

+3(0x)) I
1

=

- 1X

- 3

f(x)= 32 x (2x4 + 8) y" = 2x

or 256x
% (x4 + 4)3 y = -6x4

or a
f"(x)= 96x2(2x

4

+8 + 32x (3(2x4+328x))

y
'

8e4x
- A

y" = 32 e

~ (t) =
- 9 .8t + 120m/s

alt) =- 9 . 8 m/s2

~ (20) =
- 9 . 8(20) + 120 m/ser

or -76 m/sea

a(20) = -98 m/sec

f(x) = 8x
h(x) = = = q = 6x- 1

f"(x) = 7. 8 x 4

f"(X) = 6 . 78x5 h"(x) =
- 6x

- 2

or 2
4

f(4 (x) = 5 . 6 .7 . 8 x

8 8 - 8

f(x)(x) = 8. 7. 6 . 543
↑

X

.......
22 !

-

f(8)(X) = 0 !

f(a)(X) = 0
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7. Implicit Di↵erentiation (2.5)

(a) Find
dy

dx
by implicit di↵erentiation:

x
4 + 10x+ 7xy � y

3 = 16

(b) 2y2 � x
2 + x

3
y = 2. Find

dy

dx
.

A.
2x� 3x2

y

4y + x3

B.
2x

4y + 3x2

C.
2x� 4y

3x2

D.
4y + x

3

2x� 3x2y

(c) Let y
4 + 5x = 11. Find

d
2

dx2
at the point

(2, 1)

(d) 3y2 + x
2 � xy = ⇡. Find

dy

dx
.

A.
y � 2x

6y + x

B.
1� 2x

6y + 1

C.
y � 2x

6y � x

D.
1� 2x

6y � 1

(e) 4x� x
2
y + y

3 = 10 Find the value of
dy

dx
at

the point (1, 2)

(f) (challenge)

Let xy = 18. Find
dx

dt
when x = 2 and

dy

dt
= �6.
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PR

RR
by + 2x -(x + y) = 0

⑮ = y

4x3 + 10 + (7xy + y) -3y2 = 0 by- x

au

axa -

o ener
- -

x

pi

TR

A - (2xy + x-d) + 3y2 = 0Ex

-(- x2+3yz) = - 4 +

zxy

4y - 2x + 3xy +x = 0

, (y +x3)= 2x- 3x2y
any - x(

,,25
= O

=2
OR

x
+ Y = 0

4y + 5 = 0

2(- 6) + qa = 0

=
=

=- * =
= I

- =

- (354)(ax) = (i)(y)(y)
-
5l I(

-

Y)( - ):
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8. Tangent Lines (an application of Derivatives)

(a) The tangent line to the graph of function f

at the point (5, 7) passes through the point
(1,�1). Find f

0(5)

(b) Let y =
1� 2x

3x2
What is the equation of the

tangent line at (1,� 1
3 )?

(c) Let y = �x
3 + 4x2 What is the equation of

the tangent line at the point where x = 3?

(d) Let y = cot(x) What is the equation of the
tangent line at x = ⇡

6 ?

(e) x + 2xy � y
2 = 2. Find the slope of the

tangent line at the point (2, 4).

A. 3
2

B. 9
4

C. 1
2

D. � 9
4

(f) Use implicit di↵erentiation to find an equa-
tion of the tangent line to the ellipse

x
2

2
+

y
2

98
= 1

at the point(1, 7)

St. Francis High School AP Calculus AB

y = - 25 x =

f(5) =
7 - (- 1)

-

5 - 1

= 22 / in
= = - 4

(f(x) is the slope of the -

tangent line at x)
Tangent line

: y -15 = - 4(x--)

y + 1 = x(x- 1) PR

1 + (2y + 2x) -24 = 0

-
*2

,4
=

=I
y

= Gx
*

Ex
- 2

y =
- x* + 3 Ix

=

= 0

Target line is y = -I
- =3- (1)

9x4

a(x
=

=

=

-61-2)
=

-16)= 0

Taught line :

y = 0x - 5
+a

y
1

- 3x2 + 8x * = (x
,

=
-

= 7

3
x= 3

=
- 3(9) + 8(3)

y
=

= T(x - 1) + 7

=
- 27 + 24 graphs oli)

Slope =
- 3

y
= - xx + 14

y(z) =

- 27 + 36 = 9

y - 9 =- 3(x-3)
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9. An observer stands 700 ft away from a launch pad
to observe a rocket launch. The rocket blasts o↵
and maintains a velocity of 900 ft/sec. Assume
the scenario can be modeled as a right triangle.
How fast is the observer to rocket distance chang-
ing when the rocket is 2400 ft from the ground?

10. A conical paper cup is 10 cm tall with a radius
of 10 cm. The cup is being filled with water so
that the water level rises at a rate of 2 cm/sec.
At what rate is the volume of water growing at
the moment when the water level is 8 cm?. The
volume of a cone is given by V = ⇡

3 r
2 · h
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:
⑧

d = distance between
↓ y rocket & observer

Y = height of rocket

d & 700

① = 900 ft/sec

② find l
= 2400 , d =0

The distance between

7002 + 24082
= 2500

I the rocket and the observer

⑤ %oo + y =
d

is increasing at a
rate of

④o + 2ya = ed 864 feet per
second

when the rocket is 2400

⑤ (2400)(900) = (2500)(a) feet From the ground

2400 second

- 1)
1900) = 864 feet per(2500)

- By similarity"A * =-
h
10

-
-

10 cm So r = h

h Cwe can substituteI ↓ this so we have

① * = 2 am/ser an equation
with

h = water level
ove varible)

r = radius of water

② find In
= 8 ,

sur face

⑬ V = Er2h /
here r= h by similar A's

&
Since r = h we have Volume based on height alone :

V =
h3

④ - = +2 When the water level is 8am high,
the

volume of the water is increasing at a

⑤
=

= 48(2) = 1284 emYse
rate of 1284 cubic cm per second .


