1. Listthe 2 limit-definition of derivatives.
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2. What are some other phrases that mean derivative?
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3. What is the product rule?
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4. What is the quotient rule?
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5. Name the three things that must be true for a function to be differentiable.
o
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6. What are three types of functions that are continuous, but not differentiable at a

particular point? Give an example of each type. verteal —\'u.,ngwj‘
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7. Find the derivatives: <

a. y=sinx &‘3 CosX

b. y=cosx a‘: -s\nNX

c. y=tanx ,

d. y=cscx &‘ PR Y cobx
e. y=secx a\ = secxtoen%
2) = Sect X f. y=cotx A

a z - (SCER



Calculus
Chapter 3 Review

8. Find % for each function:

a. y=x’tanx

i, Sx*tanx ii. x°sec’x iii. Sx*sec’x iv. 5x* + sec®x

V. 5x*tanx + x°sec’x

Sx tonx + ¥2ac?x

— 2—x
b. y=13
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C. y=3x§—4x5'—2
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Find % of the following:

3) y=(-2x*-3)~2x2 + 1) 4) flx)=0@x*-3)x*+1)

) * "'- X
n= (- 2 2 ) (-1 % +Y) ¥ (cax -N-4x)  $00= R4 *:3 + (ut ()
=g +su.+qx - Lo
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9. The function for f(x) is graphed below. There is a vertical tangent line when x =— %

Where is f(x) not differentiable? Why?

N X* -2 \ 2 corner

/V x= - Yoy verhwd -\W\W line

f“*l}\“/\' | Y= 3 disconhnooos

10. If f(x) has a derivative at x = 2, tell whether or not each of the following must be

true?
a. ]in; f(x) exists -+rue
X
f'(2) exists

b

¢ Q) exists not neessar |y
d. f(x) iscontinuousat x=2 4pue
e

lim ﬂx))(:—’;(z) exists

x—2
. [N
f. ,171?(1] oo eXists y . e
2003 AB 25
11.
A particle moves along the x —axis so that at time ¢ > 0 its position is given by
x(f) = 262 — 21£ + 72t - 53. At what time ¢t is the particle at rest.
2.
a. t=1 only = Lt -H2E£ 2

0= Lt -42k +72

d. t=3andt=1 o= L{L-T7 +1D)

e t=3andt=4 - (£ - (E-4)
t=73 and Y
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7. Find _%-ofthe y= x> tanx
_-/‘-” r

2

a. Sx‘tanx b. x°sec’x ¢ 5x*sec®x  d. 5x* + secix——

5cped

e. 5x*tan x + x°sec’x

8. Find % ofy=cg‘23

o 5 &-‘_‘_-‘——\-E,
q, 2 _ 2 c, 2xcos x=x* sin x “d, xeos x+x2 sin x
© osinx T osinx ) cos’x - cos’x
| AN~ 2 )
e. 2xcos‘x-l;x251nx . Cosxc’zx) X ¢ S\NX
sin’x a T > .
cose X

£(-2) =2

feO-1=3) _
+3

9. If f is afunction such that lim 2, which of the following must be true?

x—-3

_a’ The limit of f(x) as x approaches — 3 does not exist
b7 f is not defined at x =—3
@ The derivative of f at x=—3 is 2
& f is continuous at x = 2
e. f(-3)=2

{1 = .
Xr:_b'FCX) = ?CZ‘) Yeo
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10. Sketch the graph of a continuous function f with f(0) =0 and

-3, >2

f’@:):{%’ ©<? galope &

2z’ +b, z>1
10.1f f(z) = w44 p<l’ find a and b so that { is both continuous and

differentiable. (Be sure to use definitions to justify your work)

) - 26 b m_#0) = Y o +b =l
u‘(\:\\*\cu\ - l):_;"‘*-F’(x\ z =3 -__:_ "o z_l
2a+b =\ Hoo= -3 > = %
jm e i o= % |
a. 0 b. 1 d. o e. Nonexistent
a=| £(x) = X
£ =
£'0) =
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x+2 Hfx<3 Lum
= { Vi £ =
7@ {4::-—7 if x> 3 qo T 2O yorr >

Let f be the function given above. Which of the following statements are true about f ? £(» =5
L lim f(x) exists. ¥~
x=3

N o | xS3
I f iscontinuousat x = 3. £'(x) = i

T H x>3
OL f is differentiable at x = 3.

{A) None

(B) Ionly

(C) Tonly

(D) TandTonly )

E) LI, and IN

1998 AB 14

A particle moves along the x-axis so that its position at time 7 is given by x(1) = 1* - 61 + 5. For
what value of ¢ is the velocity of the particle zero?

(A) 1 (B) 2 {63 (D) 4 (E) 5
v = 2 -G
V2o -G

3=t
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/—\ 1
f - X

4 32210 1)2 3

Graph of f

The graph of the piecewise-defined function fis shown in the figure above. The graph has a
vertical tangent line at ¥ ==2 and horizontal tangent linesat x =<3 and x =-1.What are all
values of x, ~4 < x < 3. at which fis continuous but not differentiable?
(A) x=1
(B) x==2 and x=0

(C) x==2and x=1 |

N

(D) x=0and x =1}
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A particle moves along a line so that at time ¢, where 0 <t <, its position is given by

2
t . i : : .
s(1) =—4cost - 5 +10. What is the velocity of the particle when its acceleration is zero?

(A) -5.19 (B) 0.74 (C) 132 ) 255 (B) 813
vd)=4snt - T s(t) = Heont -
Vi) = dsysna - a o= Hcost -\
IR A T N
- 2. SSHRY cos ( =t
SIS
A TV
1997 AB 12

At what point on the graph of y = -;—xz is the tangent line paralle! to the line 2x—-4y =37

(LY (1Y 1 1
(A) [5,-5) ;_‘B)(E’s) ©) (l, 4) ©) (1,2] ® (22)

8\:_)( zx—q& =3
X:—"Z _L-\g:—'l.?\“'B
=L % >3
4o 5D Wi
=
-+ (%) ’
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If the line tangent to the graph of the function £ at the point (1, 7) passes through the point (2, —2),

then £7(1) is _
W5 ®1L ((©3) ®7 @ udefined
-2~ 7
™M -
-7 -
-‘-1—(-1-—1+x2) at x=-1 1is
dx x3 X
(A) -6 B) —4 < o D)y 2
- -
=3X 4 X z + 22X
PV B ) I )

-3 +] =2

If lingi S(x)=7, which of the following must be true?
x>

I.  f iscontinuous at x=3.

Il f isdifferentiableat x=3. couldd be (orner o
nm. 73)=7
“(A) None (B) M only

(D) land Il only (E) L1,and1ll

1985 AB 23

(E) 6

1988 AB 41

Lusp

(C) Hlonly



Calculus
Chapter 3 Review

1997 AB 79 Calc

Let f be a function such that lim fC+h=J2) = 5. Which of the following must be true?

h=D

I. f iscontinuous at x = 2.
II. f isdifferentiable atx=2.

M. The derivative of f is continuous at x=2.

(A) Tonly (B) Honly (C) tondllonly | (D) landlll only (E) IlandHIonly

\\m— -F'(.X\ - \um +-Q (?'s)
Y7 P i ¥

but  doesrt mean £09
cohnoess 65 X=7Z

1998 AB 10
2 —
What is the instantaneous rate of change at x =2 of the function f givenby f(x)= xx 12 ?
v 1 1 .
(A) -2 ®) - © 3 (o 2 E) 6

(x-0(2x) - (xz'f?) O)
(x-1) %

£(x) =

= LxT-2LX —-x% 42
(x-1) %

£2) = 2t 2Dz
!

= Z
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Let fand g be differentiable functions with the following properties:
) gx)>0 forall x
(i)  f(0)=1
If h(x) = f(x)g(x) and A'(x)= f(x)g'(x), then f(x)=
A) () ® g  (© & @) 0 ® 1)

1998 AB 87 Calc
Which of the following is an equation of the line tangent to the graph of F(x)=x*+2x? at the
point where f'(x)=1? £1x) = Y4 3 + U4x -FLO.Z?’LD_n’-D:

L 0. 15226
B) y=x+7 £UxY =\ 23
(C) »y=x+0763 ) oISz X -0 237
((D) y=x-0122) L= Ux® ey 3 O,

T 5=5=114%6 y=x-o-\ 2l

o= H4x3 +Hx -\
X= 0023733
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The graph of [ is shown below,

—’ J B ,‘ ——— C ' =
{__,/ ] . 1 ;\\ = N /,:, . | _'\i
I ‘ \\_/. b a ’ a\\ﬁ_ J,‘" b
D ’ g 5
T ™ <
. i ' -3
a I ‘“‘»_\\l" a o b

The graphs in the first row are the derivatives. Match them with the graph of their function shown in the second row.

\ o (Graphs of Derivative) a L-,
1 el A LI AU B 1Y ¥ 1
. \e N ;
2 27 R E
2 46
y
X

i (Graphs of Function) E @







