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2.2 The Derivative at a Point--Student Notes HHé6ed

seant
Refer to the graph at the right of some arbitrary 1\ ’ 7€ 'le;ti '
function f. RS
B8 1. Let a represent the distance from the origin O 3 é %

to the point P. Label it on the graph. s ‘\l: ¥t / /
Identify coordinate P i)

P&, O) 3 % i

* Dol o L
@® 2. Let A represent the distance from point P to j{g_}
point (. Label it on the graph. Outline it in blue —
Identify coordinate Q. IK M 3
0 T 35} ?
O a,-l’h , 0 ) ! 'l;' T

@ 3-4. Outline segments RP and @ in green.
Write the algebraic expressions for the lengths of RP and SQ and identify coordinate R and S.

rp= F)  so- Flats) r o F)y  satb Aerh)

5. On the figure draw and label the segment whose lengthis f(a+h)— f(a) in blue. Ver: tical dustence

Indersecks cwrve fwice. behween R ﬁ S.
B8 6. Draw the secant line RS in blue. Write an
algebraic expression forits slope. Ay _ £(artn) =F) _  Florhn) — £la)
Simplify completely. ~ A —Z& ] — A

S p();n'é S Wdt;(/[aft
7. Suppose you were to take the limit of the slope [im Flen) — () move closer <
expression you just wrote as % gets infinitely small. h—=0 A closer %! closer o
What would this limit represent geometrically? ot R Q fhe
“The SWPE of H-e TAVGENT l1ne ot R. . P = frra Would:
8. Sketch the tangent line to the function f at the point R in red. SZZE sauil o mNGQUT-

. . L weal pt R
9. Write an algebraic expression for the slope of this line WL

(Hint: Recall the relationship between average velocity y . _’_C_____Z_JL_Z?.:L
and instantaneous velocity.) f / a.) = A,y) £t af/?‘ )

h=>0

10. What notation do we use for this quantity?
A /(a/) is e 1n stmtmenvs velocity o /n;fm@fw
11. What special name do we reserve for this quantit\yy\ rute o~ Chmge at 7he pon ( aﬂﬁ)}

. . h _
@onclusion: The instantaneous rate of change or the derivative is f'(a) = £1ng Jla+ 2 &)




The devwekive ot o ponk (a[ﬂo‘/b is 'P(Q)

fla+h) - f(a)
h

Conclusion: The instantaneous rate of change or the derivative is f'(a) =lim
B s h—0

Practice: For each function, make a sketch of the curve and use your straight edge to draw the tangent
line to the curve at the give point.

a. Estimate the slope of the curve at the poifit using your tangent line (show work)

b. Find the actual slope of the curve at the point using the definitign of derivative

c. Write the equation of the tangent line to the curve at the
point. T
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13. f(x)=l atx=1
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14. Find the derivative of f{x) = 5x? at x = 10 using the definition of derivative.
FU 1) = ,m Florh) = Flo)
h
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15. Find the equation of the line tangent to the functlon f)=xratx=-2 using the definition of
derivative.
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Zlin (e —Lw+w?) = 12 pn=ve £ =78

nae Dj Iz (x+1) -8 \thi-
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- 6. a. Sketch the graphs of the functions

fix)= —2—x and g(x)= f(x)+3 on the same set of axes.
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b. What can you say about the slopes of the tangent lines to
the two graphs at the point x =0? x=2? x =any ¢?

ey ovre dre sora-

c. Explain why adding a constant value, ¢, to any function does not change the value of the slope of its
graph at any point.
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Review of Terminology: Refer to f(x) with domain [—5, 5] to answer the following questions.

1. Specify the intervals on which

a. fispositive {(X)=o

("5, -2) (-1)4)

f. fisnegative $(x) <0

€2, -\ ) (4,5)-

ﬁm 7 1s positive £/(x) 7o
(=2,2)
c. f1isincreasing

esd

g. f* isnegative £9(x) <0
(-5/-?’) (ZIS)

h. fis decreasing

(-5

-z,
?E f1is increasing
e. fis concave up

o)
5,0

i. f? is decreasing

(w5 ) Fr

..............

-------------

..............

(o,3)

j. fis concave down

(o,5)

2. Complete the following statements using the problem above:

a. Iff’ >0, thenfls mu{tas;/\a,

y/vzd»es Cisng

b. If f7 <0, then fis
Y- vawes falling

_decireasing

c. If f” is increasing then fis Cuncwve Concave U d. Iff” is decreasing then fis Congcare down_
Uke e frown

Lilee o cup
. What is the maximum value of /7 &

b. Estimate the maximum slope of /°. Explain. At what x-value does this occur?
‘F ‘(o) =1l o T

c. What is the maximum value of fon the interval [0, 4]?
Where does this max occur?
d. What is the minimum value of fon the interval [-5, 0]?

Where does this min occur?

at 2X0=0

Where does it occur?  xX= —5

=

X=1L

What is the value of /~ at this point? ¥ /(Z) =0

=01

= -7

4. In each of the given pairs of expressions, determine which is Explain.

a@r f3)
=2

c@ or f2) — A1)

FW-Floy=25-1= 1.8
H) -£(0\)=3-25=0.5

4—\(3;) =2.%

b @)orf*®)

F (=0 F@)=-
D)-£(0) or D=1
1-0 2-0
\s5_ -0.5
gl =
=2 =1
z L

What is the value of 1 at this point? :F{(-'U) =5
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