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Recognizing a limit as a derivative

w\l\“‘_ \o'\% O\IMS}\OV\S do 3@\) shu l"‘l\l? Recall our definition: f’(a)=limL£(a)

x—>a X

Look a-\— H’\.«) \.)/ \30\)( csfoo(_;. Look at the expression below:

lim& —*
B o h |

00-00 00

Can you recognize this as a derivative?

What is f(x)? @ X

What is a? \
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504: AP Calculus BC Name,
2.5: Definition of the Derivative Date

1) What does the following represent for g(x)
———

11m (x+h) g(x %()

2) Given f(x) = x>, what does the following limit represent?
PS———

hi“% -£'@)

Lao=x*

3) If y=x", whatdoes the following limit represent for

i(3+h) 3. _F’(-ﬂ

4) The following limit represents the derivative for a_particular function at a particular value of x .
—_ Lparticuar functior particuar vajue ot x

Whatis f(x).2 What s the value of a?

3sin[”+h]—3sin(”]
lim——" 7)- '(a)

h—0 h

Q=
Q(X\:&Sh\'x

5) What does this limit represent?
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504: AP Calculus BC Name.
2.5: Definition of the Derivative Date

1) What does the followir g

2) Given f(x):xhwhat does the following Ii@

lim(2+h) -8

h—0 h

o SoP*
3) Ifwhat does the following limit, or the function? 1
- o X7

llmi =6 ( \
da] =yi6) 2
4) The following limit represents the derivative for a particular function at a pa cularvaln) fx .

What |sf(x)j_What is the value of a? d 6
" . (7 () &
—-F )% 3sm(—+h]—3sm(7)
ax ) lim 7 ; 7)_ f’( ) ?’

%;i“’);?"mM

5) What does this limit represent?
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GREATEST HITS for UNIT 1b

Students will be able to: )
— LV ytui l@é}/t*- - AND .-
- know how 0 use properties of the first and

second derivative of a function, f, to identify
characteristics of f

- use the first derivative test to classify local
extreme values and JUSTIFY with appropriate
structure of language and use of notation

- Use the derivative to write equations of

tangent lines  ud Qanls of Infrechon
- justify the concavity of a function given
information about the first and second
derivatives of the function

- use the second derivative test to classify
local extrema and JUSTIFY with appropriate

structure of language and use of notation

- V\ﬂ( lJ Sh /. %’SD/MXQ MAXI/VI;;\ m
- US\E th(g%rogertiéésw%f the derivative to f,‘,fj‘;’;a

distinguish between the graphs of f, ' and
f" (think "curve sketching")

- use limits to connect average rate of change

to instantaneous rate of change/derivative (the
limit definition of the derivative and its various

forms)
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2000 AP® CALCULUS AB FREE-RESPONSE QUESTIONS

AT ——— |
rlative =Local i 00-00 09
y=f(x)
3 6 N4 3 2 40 1 32 3 4 5 6 71

3. The figure above shows the graph of f’, the derivative of the function f, for =7 £ x < 7. The graph of f” has
horizontal tangent lines at x = =3, x = 2, and x = 5, and a vertical tangent line at x = 3.

(a) Find all values of x, for =7 < x < 7, at which f attains a relative minimum. Justify your answer.
(b) Find all values of x, for =7 < x < 7, at which f attains a relative maximum. Justify your answer.
(c) Find all values of x, for =7 < x < 7, at which f”(x) < 0.

(d) At what value of x, for =7 < x < 7, does f attain its absolute maximum? Justify your answer.

0
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¥ Jnas & (oce wimtwican €

@ ==y loecause

f'(z) changes from negative to positive at z = -1
£ S a loc al nax aH
(b)z=-5 ) h:l Isl

f'(z) changes from positive to negative at z = -5
g

(c) f"(z)exists and fis decreasing on the intervals
(=7,-3),(2,3), and(3,5)

d)z=7
The absolute maximum must occurr at an
endpoint.

f(=5) > f(~7) because fis increasing on (-7,-5)

The graph of f'shows that t the
negative change in ffrom z = -5 to z = -1 i
—_—

than the positive change in ffrom z = -1 toz =7T.
—_—

Therefore the net change in fis positive from z = -5 to

z=7T7,and f(7) > f(—5). So f(7) is the absolute

maximum.

. answer

: justification

: answer

: justification

(=7,-3)
(2,3)U(3,5)

. answer

: identifiesz=-5andz =7

as candidates
— or —
indicates that the graph of f

increases, decreases, then increases

: justifies f(7) > f(-5)

41

Greatest Hits, AP Problems

=3,1)

4,-2)
Graph of f’

4. Let f be a function defined on the closed interval =3 < x < 4 with f(0) = 3. The graph of f’, the derivative
of f, consists of one line segment and a semicircle, as shown above.
(a) On what intervals, if any, is f increasing? Justify your answer.

(b) Find the x-coordinate of each point of inflection of the graph of f on the open interval =3 < x < 4. Justify
your answer.

(c) Find an equation for the line tangent to the graph of f at the point (0, 3).
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(a) The function fis increasing on [-3,—2] since
1'30 for -dsre—2-E~
tyose wll' fon
v Toys, ?‘i'z"u' I '"‘ Tec
f' changes from decreasing to mcreasmg at
z = 0 and from increasing to decreasing at
r=2
© rog=-2 Fr)=3
Tangent line is y = —2z + 3.
0 1
@ O -f-3 = [ fOa

1 1 3
=300 -;0@) =-3

f)=10+3=3

f@) - f(0)

f(4) = f(0) -

=j:f’(t)dt
= -(8 - %(2)%) = 842r

8427 =-5+2m

1 : interval
9.

1 : reason

{1:z=0andz=2only

1 : justification

: equation

1
1: (E - 2)
(difference of areas

of triangles)
1 : answer for f(—3) using FTC
10+ (s - l(z)zn)
: 2
(area of rectangle

— area of semicircle)

1 : answer for f(4) using FTC
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