Chapter 15: Derivatives
What you need to KNOW

Big Idea

What you use

An example

Know the limit
definition of a

Find the formula for the slope of a secant line from time Xto time x+Ax for the
function f(x) = 2x — 3. Show work.

slope, the average rate of change
between given points.
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Know some If you see “average velocity from The height of an object at t seconds with initial velocity of 50 ft/sec is given by
basic physics time a to time b”, then that is the h(t) = 50t — 16t2.

a. find the average rate of change from time 2 seconds to 4 seconds

h() = 36 AW -S6-36 . -92 | [y €4
h(“):'se m= Ex_ s q—z = —{ - ‘{6 éet\

b. What is the formula for instantaneous velocity of the object? Use the
formula to find the velocity of the ball at 3 seconds.

AR'¢zY = -32¢ +sO
WY = (=4 Ctrsec|

c. What is the formula for the instantaneous acceleration of the object? Use
the formula to find the acceleration at 3 seconds.

W) = =32

W) = [-32 Fl-/secﬂ
d. Atwhat time doesthe object hit the ground? o 2$-%€:0

h(¢)=0 Soz -1¢et =0 :0 / = 3.025 sec )
2¢(25-2€) =0 AT

e. Atwhat time does the object reach its maximum height?

-~ Ww. =0
:j(:\'d(‘:’ ? h(l.se2s) = 39.062¢
32£+50:0 / MmeX af [.562S sec. 13 39.0625 €+,
¢e=|.5L28




Big Idea

What you use

An example

Write an
equation for a
tangent line for
a function at a
particular point
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Write the equation of the tangent line for the function
flx) =2x3-3x2-10x atx=3.
Show all work in determining this equation.

£G) = 203) -3(3) -10(3)
: -3

Binr: (3,'35
m= 26
£): éx*-6x-lo

£°03) = &(3) -€(3)-10
: 26

Y4326 (x-s)]

Read a graph to
answer some
basic questions
about limits and
rate of change

Given the function graphed below, find f{-2) and lilg fix}.

lien = -3
X>-2

Is f{x) continuous at x = -2? L
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Find the average rate of change fromx =-3 to x = 3. a4 -
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Big Idea What you use An example
Derivative Using your knowledge of derivatives, answer the following questions:
basics a. What s a tangent line and what does it tell you?
IAS""AW Veloc:bo @ < T\~ Wwe.
b. Whatis a secant line? )
Averss yeloeny dehwen 2 Hae ( 2 prinak)
c. Whatis instantaneous velocity and how do you find it?
Slope of Famgent lre (Gm\ £0x) * plg %)
d. Whatis instantaneous acceleration and how do you find it?
2’.‘:—‘ clgfn.ﬁ\l\\/‘-e
e. The derivative function is really the __S"lop2 function of the
original function.
f. The__Ze€ros of the derivative are the _rel. sy / rel. i
points of the original function.
Given the function f{x) = 6x7 - 9x* + 3x2 + 2, find f'(x) and f"(x).
E(x): 4Zx® -36x 3 +6x
FUCx) s 252x> -logx® +6
Product Rule f(x)=2x—-4)sinx
ldz + 24|
') = (Rr-4Y (ces x) + (s x) (2)
T IXCces X ~Hees x +2 s X




SKip this row

Big Idea What you use An example
Quotient Rule F) = 2x x_ 7
loco(AbisL) = high (A1) e
ACI\W b 'F'()‘) - (ex) (23 - (Z’(‘-’) (e"\
(e)*®
. 2e* - 2xe* +7e*
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| m2x +9
= o~
Ereduetand xeX
Quotient Rule Y=z




Big Idea What you use An example
Chain Rule f(x) =cos(x* - 4)
o U= xt-Y ® (L) : cos
w - £

Ww'= 22 Flln)= —shu
F69:(2x) (= 50 (x=a))

- FZ:( s (x‘-t()_\\

f(x)=In(5x" —2x +8)

w= Sxd-2x g FlAy:= In
W= ISxt-2 €y = L

-C'(X) - (lSAl—l\ (?;g_SL-szsX

. [leL-L l

/5" S.x +§







