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St.

alc AB Ch 2 Test Practice

Name:

Chapter 2 skills Check List:

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

1

Conditions for Continuity:

i. f(c) exists

th f(z)exits (one sided limits must agree)
lim f(2) = /(0

Conditions for Differentiability:

ii.
G lim fla) = ey B

i. Continuous at f(c)

i fim L@ f(@)
h—0 h
(one sided limits must agree)

exits

iii. not vertical (no slope)

Both limit definitions of Derivative (p 103
and 105)

Oct 5, 2022 Block: Seat:

Delta Math Check List:

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

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

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

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

Delta Math Lab 1-11: Implicit Differentia-
tion

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

Khan Academy Check List:

Differentiable at a point or on an open inter-

val (p. 103) 1.
...... Differentiability Implies Continuity (p 106)
...... The Constant Rule (p 110)
...... The Power Rule (p 111) )

The Constant Multiple Rule (p 113)
Sum and Difference Rules (p 114)

Derivatives of Sine and Cosine (p 115)

Derivative of e* is e*

1
Derivative of Inx is —
T

Product & Quotient Rule (p 122, 124)

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

Higher Order Derivatives (p 128) like velocity
and acceleration

Chain Rule (p 134)

General Power Rule (p 134)

Summary of Differentiation Rules (p 139)

Guidelines for Implicit Differentiation (p 145)

Related Rates Word Problems (p152).

Francis High School September 2022

AP Calculus AB Unit: Differentiation: 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)

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

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

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

Implicit Differentiation
(collect 80-100 Mastery Points)

. Contextual applications of Derivatives Unit
topic: Solving Related Related Rates Prob-
lems (AP Unit 4.4)

ii.

iii.
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. ) —
1. Definition of Derivative (2.1) 4) Evaluate I (3+h)* -3 _ L Fé 6
e e (@ Braluate fig == = 5T ©
(a) This table gives select values of the differen-

tiable function f. }g Ef( 5 ) \ (_‘ .Q ()9 = X9~5

x 415 |6 |7

Fx) | 1] 18|35 |53 , B 2z
What is the best estimate for f'(7) we can Pine P CK) = A2 X
make based on this table? o )
A 96 Bt whinde wwdd b Lo 1 Laimiy s ‘:E"
B. 18 stege of H secank Huc.. ()= a3 -2
C. 53
ot o
) e g o oy oo e 3)
o 423 —32 . £ o dmvatve
Evaluate 1 Josa Ve deT
-t _ _53-3< 3 () Evaluate iy = — on ooy 105
-& 7-b .
! Jin L= P2) o ey 4
'B Xza X = ot P(,,)=4(f)f’>;1
G (F Mo ip eank b i gL
L= 12x™
,‘l’(a‘)f— ‘f'g
(b) What is the average rate of change of ' R Limit must pdoo be +¢

g(x) =7 — 8x over the interval [3,10]?

() - 3() _ (7-80) - (7-24)

jo~ 2 jo -3

(f) Let g(x) = Inaz. Which of the following is
= -7 = (’/7) equal to ¢'(5)?
7 _
A lim In(5 + z) — In(5) X

x—5 xr—>5

= -3 B. lim ) =5 >

r—5 ;L’—5

C. lim Inz - 5) X
x—5 r—2>5
(c) Use the limit Deﬁmt}on.of a derivative to D. lim In(z) —In(5) /7
show to show the derivative of 55 r—5
f(z) =32% — 4z is 6z — 4

(%w ?"3" ’OS)
i 22242

i 3= 46tk — (3 - 4%)

21‘70 " 5/(;) T xos x—%5
L ek g 4 AU - 354 Kx £ () = )
h
hW—=0
Do e £B3W -t g fy 30 -4
o W W50
- bx—4%
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2. Continuity and Differentiability (2.1)

September 2022

3. Power / Product / Quotient / Chain Rule Prac-

(a) Let f be the function  |jm ¥\ =3 tice (2.2, 2.3, 2.4) . _ay
2?2 -1, z<2 *7* d (1 \N_d (¢ - -5«
f(z) = CUTD i 5%7:3 @ 2 \7=) T =
S5x—7, x>2 <72 x T N
Which of the following statements about f
are true? Y b 260 = 2
. _ .
I. f has a limit at © = 2 pMLz% fn £/
II. f is continuous at x = 2 I
III. f is differentiable at x = 2 )< d /1 1 -7 - 7<>
Jiw ax =4 Flim 525 (b)d—<—2+—+x>¢}; XX
-2
(b) Let f be the function _ o =%+ |
(@) —1.522, < -2 26 -3x, x5 N |
x) = = = - =
6x+6, x=>-2 L, X>-2 CO(/ x* pd +\>

Which of the following statements about f
are true?

A. Continuous but not differentiable
B. Differentiable but not continuous

v/

D. Neither continuous nor differentiable
Jim -3x :‘\’Q:J/\“ b
X 7 X2
Function h is graphed. The graph has a vertical tangentat z = 1.

C. Both continuous and differentiable

Y
N

KN

y = h(z)

RPN

———>

1234567389

2 R T |

<t
-9-8-7-6

S

w

[ %)
EEEXEXIN. - XXX EREX:

1t
T

”

Select all the z-values for which h is not differentiable.
; ton
gim RO # pim ) Ve.(\—‘“‘i\ W)y
X7 x> e T o
3&2 0\, ;A M’f A}\Qﬁrw’“‘”\‘ )( = (
,ﬁ: X = -\

St. Francis High School

(c) f(z) = (2? — 3z +8)3

L) = 3(x*-3x »fﬂl (RX"?D)
Q/\/\MV\ ol

(d) g(z) = (82 -7)7°

9 (m)= -5 (x-7) (9)

R S
(- (sx-1)* )
. —4 odud Tule
(e) f(fc):m = ¥ (xl—- D V;ﬁrﬂl"‘("h

-5
L (x™~ \—)4——% I— A4 (= D& x)]x

(f) F(v) = (17v — 5)1000

F/C) = roo0 (17v=53(17)

499
oC I7DOO (l7\1“€3

—_—

Vs,
@ ko) = V5T = (8P aT)

—7,/
()= \gC%’ c*4a7) Z (ahe?)
L3

?{/ @r> <27
AP Calculus AB
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(@=.) ®H= e (m) k() = sin(a? +2)
_VL
Hl(ﬁ%w k/()‘> - o5 (xz+>)(ax>
§yF+ A )
/2 o e (%42
("( €?> H& = (9\5«(—5}(4’)@'*"18-\ Ar o >
Hl( X ) 1<y\x+5>('12,(4—%*4)3/78r)) N0
g
o % (n) H() =cos®30 = (ws 59)
i O
0) () =227 H(6)= 5 fpos 36) (-31m22))

or — /S cos*(28) > (@)

0
o (s @) (@ =sind)
Q L@) - 97—

(0) g(z) = sec(2z + 1)?

3' (2) = {;5 ec (@2 +‘>L'\’M (a%-”)z]if(&%*w’%

o( @5 2z —HDCS cc (22+4) ton (Z?AD—L)

(3) g(t) = t*sint

. >
‘(%) = 3%:2%)1’\"0* Q\’oét>({:) 2
% ( ) ( (p) f(z) = cos(3z)? + cos? 3z = ws(nl)‘z’)‘* (00535)

-?QX) = —[8Xx =wn ("‘-797’>— G @9 37‘>($""‘5">

o --\‘@xslxv\ @{7{7’)-’% g{w(b)()

(9 he) = gt
J/\ [(Z> = (3'\\« %)(\Zws%> fgﬁ—;\{;% \— (T @ K() = oot 5
|+ Lo
. L
” (9(:::)" K-/(ﬁ): ALE ol (5%>/ 5Zcsc (5 z)
W) /) = 1o 2
v (r) h(0) =tan?@sec’d = G,’aun 9) (see 9)3

/ 2 N Q\%th‘
’P(?() ;(ECC ><>(\‘('X> (/_J J/\/(e) _ QQEMe)ézcj—@éeze>+

(\ *Xzyb ‘
(s e 9)1(%&:9' €ax 9X+MW’9)

*b tan @ (‘/’)‘6‘”‘5’ &~ S 9)
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cos 4w

() h(w)

- 1 — sin4w

- Al G-sinbho) 4 Ao s @A cocd)
(\— 2w 4-»5)7'

()=

>
(t) f(z) = tan3 2z — sec3 2z = (to B\?S— (w1'9

/
- > 9% set
V)= oo ar o2 e

or étavx@d)eee’(}é[tom 2x — sec lﬂ

—_—

(u) f(x)=siny/z + Vsinz

l'l/
bos TN i) + Kine " losn)
cos X _Cos X
oF ~ [x - 2 om ¥
() 92)= <
, XCK/ e/7<
()= o
ot 6K<\/X/l >

St. Francis High School
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(x) This table gives select values of functions g
and h, and their derivatives ¢’ and h’, for
r=—4

x| g(x)

—4 2

h(z) | ¢'(z) | W(z)
3 | -1 5

Evaluate di (g(x) - h(z)) at z = —4.

- %/C%)Q«(x) + &’Lx)ﬁ&)\x:_‘\_

= (- )(>) +(s)2)
-3 410

F

|

(v) Let k(z) = f(g(x)).
find k(2), k'(2), and the equation of the
tangent line of k£ when x = 2.

poink o S loye
I((J—): ‘p(% 2) JL%X): Qlcgfﬂ\)‘ a\{(ﬁ)
Fe)= &(2) A= $(2) T
k(Z); _/_\_ L) = 25
kLZ),: s
G4 = 15 (x-2)

(z) This table gives select values of functions g
and h, and their derivatives ¢’ and A/, for

r=3
h(z) | ¢'(z) | W (z)
-2 8 4

x| g(x)
31 7

d (g(x) _
Evaluate Ir (h(m)) at xr = 3.

3’()0&()0 — N QCX)
TAe)1"
B2 4G)
(-2~

—\¢& — 28
— =

4 =T

x =3

o

= -1l
AP Calculus AB
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4. Differentiation Using Graphs
(AP style of question)

(a) Given the graph of f and g to the right, let
h(z) = f(x) - g(x). Find A'(-1)

(%) = £ 0D R+ 469 )

-,(\(“\)s 2 3(—0: 4
Plry=2-% g6 = (

NS = (A0 W)= | o

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

k(xz) = m Find ¥'(2)

g(z)

/(%) - 4{@3&‘2;3—9‘2&(—’2
EEREReTL
¢y

Sndrion > s
diiyelive | o

— o -\
'@y —=— - s

(c¢) Given the graph of f and g to the right, let
v(z) = f(g(x)). Find v'(—1.5)

)= §aw)- o ()

o (Cvs)= QIC%5>( \)
-e) = (D) = -

(d) Given the graph of f and g to the right, let
q(z) = g(g(x)). Find ¢'(-1)

i’@r@'[a@)" 0y (<)
g o (D [1)
%/('0: (u\>‘(\> = ‘\

St. Francis High School
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)

L 0/5)
ep
£0) ! \\
/ TG,2)
///g/()
(3,5)
7 + M=0
69 -~ .
X /// \\ LQ‘ 3)
/ m =\
///g/()
CXf;; ﬂ,<*"‘;> =1
C1.5,35),/ H .
v (s, 86
£09 : \ N
// me= -\
/ M5
///g/(>
4 _// T V"/:
. d DENR4
% NG
£09 : \ N
,1’/
/ // L:) M= \
7 '
///g/(> S ik () — \
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Many ways to do this correctly
5. Sketch the graph of each function, given the pro-

vided information.
(a) f(=4) =3, f'(-1) =0, f'(2) =0,

f(x) >0for -4 << —1,

fl(x) <0for —1<z<2,

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

i ,L\&b Ao o(afo\m_tzl- ‘ﬁ’W“
w\'PV\ O~ \‘Siﬁw ,Q/\vu- ”2,

J J

(0) =0, 4'(0) =0, g'(=2) =0, g'(4) =0

<

(b)

/
3 98 © e,
<2 S 4

St. Francis High School AP Calculus AB
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6. Higher order derivatives (2.3) (d) Let y = ~. Find ﬂ?;
(a) Find the second derivative of the function: dz
flz) = (2t +8)" = <
d a2
' _ > ! = - ‘ x
V6 = % (axtd (e ) 3 "
; ik = ax
[(x)= 3a x* (9~X4+8> i,,,_ o< F
3 - -
se 256 x7 (x*ak) . b
2 S
¢ 3 *8) (1)
2 PR S
MiE)= 9 < (2xt 48) + 33> (30
. d?y
(b) Let s be the position (distance) function of (e) Let y =2e'*. Find A2 \Al—_—_ e Sr
a free falling object. Let s be defined to be A 39¢de . . e‘—\ )
s(t) = —4.9t% + 120t + 45. B. 8e” =2
C. 405«
Find the velocity and acceleration of the ob- P
ject when it is 20 meters high. (Assume the D. R
object was projected into the air at the time E. 322264
t=0).
v(t)= —98t +ho m/s,
a,(j‘) = ~9.9 w/s
V(20) = - 9.3 () 420 "
o - 76 frvt/§w
al20) = =99 m/sel
(c) Let f(z) = a®. (f) h(z) = 61n(4z). Find b (z)

Find f"(x), f®(z), and ) (x)
, , W) = a4 _ e - gyl
1(x)=$x A X
r 3
()() = 79X I8 -2 -G
%u/()() = 6-7% ,(g J?,l (K) = -6 x or 7
£20) = 5-6T%x
> -3 3
p )= 870432 X
{\,(tz) (x) = %\
%“)(x = 0

St. Francis High School AP Calculus AB



Page 9 of 11

7. Implicit Differentiation (2.5)

d
(a) Find d—y by implicit differentiation:
x

e
zt + 102 4 Tzy — > =16

Ax®> 410 +(7x «3\%475) -3¢

R
(d) 3y* +2? —xy = m. Find Ir

A"_'f = —4‘)(3-—[0—71
7><——§\’7’
2 _ .2 «3«- dy
b) 2y — = 2. Find —=.
(b) 2% —a? +a%y = 2. Find
A 2z — 322y
C o4y 423
B 2%
4y + 322
2@ — 4y
C.
32
p, Mtz
2z — 3x3y

4-\1%-74—\-3)\23—\- ‘ﬂzi‘*_;_-—_o
éi A )= lﬁ-%)&j
o ( ) )
_ 2x=3%73y
%46_ - ‘\'3{- <

2

d
(c) Let y* + 5z = 11. Find — at the point

dx
(2,1)

M'I-

d*v| _«:(—g_ (_r . -1s

P P \") )
=\

St. Francis High School

September 2022

dy

y— 2 M dm =0
B pac Pataialnt: 08
6y +1 Y
c y— 2x ax b‘:y‘)‘
"6y —x _2x
1— 2z %“ 2=
D. 64— X
6y — 1

v

g d
(e) 4z — 2%y + y> = 10 Find the value of ﬁ at

the point (1,2)
4 —(2ry+ X% <3y,

%{(« x”-rjaj") = —~fF +tRxy

2 —

M o_ 2=t o

N 2y - X* 12-1
(4z)

() (chz;llenge)

R . dx
Let 2y = 18. Find T when z = 2 and

W _ s,

dt
M e _
LT Rl
d’):_ L?\_“'i
= qQ 2

AP Calculus AB
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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'(5)

‘ - 7 -CV _ 3.
M) - LY = By

(FO) v the sloge oF the

5-{’\ = A CK"|>

1-2
(b) Let y = 37296 What is the equation of the

tangent line at (1,—1)?

= l 'L_z -\
5 R —;7(
y'= =z =0
> x=1
’fwgd ino v Y = ‘é’
9t .
Bl - =l -ty
X=( a a
']/W /‘AW_ 3:. 0)(———}?;

(c) Let y = —a3 + 422 What is the equation of
the tangent line at the point where x = 37

3/= —23x" 4 8x

r
y \K;3

i\

~2( N8B

= — QA7 + A4

glape = T3

W(D= — a1 +3L =1
n- 1= ~3(x-3)

St. Francis High School
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(d) Let y = cot(z) What is the equation of the
tangent line at © = &7
w = - Csc 2 X =

M

——

=\
= = -
M \X:E Cﬁls\/\T’: N (é—-)

TR
(e) z + 2wy — y?> = 2. Find the slope of the
tangent line at the point (2,4).

A2 i M\ _ —
o |+ g emgh)-ay gt =0
c !
D i% T
% oran
ﬂ\ o -l-% -4
dr (2/4) A -2 -4

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

72 2
I
y T 8
at the point(1,7)

Yo

AP Calculus AB
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to observe a rocket launch. The rocket blasts off
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? W= g oF rokd

= distane  betven

cocket bk obgerver

9. An observer stands 700 ft away from a launch pad %
A/ %

! | % o0
£& _ 9o M/Seo
©) il 00

dd /“\b distomee between

_ 0™ + * = A5 00
ax y=AF00, 4= A1 2490 b cocket and the ebsecver

= €

@ ‘7007’ aw ‘3'7’ = A’ s Iv\crao.'.-»'wna o o cofe o

OV\A
W %é ai Qo4 Dok por sec
@ o) + #\3 ’d\’i—__: d-k- when e cockel 15 2400

‘cf‘-;\— oW Yoe cownd
@ (5.400) (900) = (25'00}(%;) € o

% _ [(290°) @o  _ L4 bk poc sowds
k| T @&soo)
de 10cm N \
10. A conical paper cup is 10 cm tall with a radius < %'3 2w \”"(“-v\

of 10 cm. The cup is being filled with water so
that the water level rises at a rate of 2 cm/sec. r = -—\A"
At what rate is the volume of water growing at \0 \O
the moment when the water level is 8 cm?. The o Gy €= W

volume of a cone is given by V = %7‘2 -h

l (W(_ Con 5m\o5‘{';’(’\i~}"‘
\/ M w e waje

&'h _ wadt Wi
(D Ik— = A W/%% W= woer ek "‘:we"(w\rx\b>

@ J\(iva_, &//\/

Sv\r%n-w
M\ h —/C[)/

= (O\Ar.\\hb o'@ woder

® = T cr b, b b by il 8%
>

Sinee = %\ we \have \‘v\uw\& based. on l\ua‘t\'r alene ©

o2
(= Th

Y >
® Fral Wi When e water lerek & Bon wigh, Heo
VO\\LMQ O‘F ‘\*\ﬁ- \Aldi—@r \s ;V\f/re.o-s'\v‘ﬁ af o
7z ) o ofF  |Q€Eqav cubic  ewm o 2 eCowd .

@ -é-\[ =TS (l) = l0%™ O%Q : ?

dx

h=%
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