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K o Basic Differential Calculus

Calculate the derivative at a specific point.
7 1. Graph the function, f(x), and obtain an appropriate window.

2. Select 2nd then TRACE , the select % ,
3. enter the appropriate x — value, then ENTER

Draw Tangent Line (& calculate it’s equation)
1. Graph the function, f(x), and obtain an appropriate window.
2. Select 2nd then DRAW, then TANGENT,

3. enter the appropriate x — value, then ENTER
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Find the instaneous rate of change ()
at t=3 hours )x

° f(x)=0.5(2
/ Graph (zoom 6)

\/ 2nd Calc

/4y
dx

I t=3 seconds

at =17

TODAYS Find derivodives
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Pick Up

Notes 20

What we are about to Llook at will require
you to focus on on the gradients of all of
the tangents of a function
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(k) Wouldn't it be cool if there was a magic
function that could quickly give you the

gradients at any x-value you want, for any
function

Y y=a?
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© The gradient function (a.k.a
derivative function) is created from
the original function, f(xX).

An example: [ (x) = ol

s C‘Qn\!o&ive) -C'(x))fg )

Differentiation is the process of finding the
derivative of a function
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(D) Find the instaneous rate of
change at x = 1 second

a distance (m)

1 2 3 4 time (s)

First estimate visually

fx)=2x
\/ Graph (zoom 6)

\/ 2nd Calc _c_f_\5
dx
/ x=1 (for example)
enter

it turns out the
derivative function is

)= %
=7
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Simple Patterns of
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@tp://www.khanacademy.org/math/calculus/differential-calculus/e/derivative_intuition
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http://www.khanacademy.org/math/calculus/differential-calculus/e/derivative_intuition
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Derivative of simple functions @
f(x) £’
Xl L) = \-><D =
Ox o= = 4
i i i

13_?\%\3 Q(x\: 155 (0) % = O

-50/) LOx [ =0

Function f(x) f (x)
a constant a 0
" z" nx™ 1
a constant multiple of z" az™ anz™ !
multiple terms u(z) +v(z) | v'(z) +v'(x)
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EXERCISE 20C

1 Find the gradient function ;l—z for:
a y=a:6 b y:% C y=:v9 d yzﬁ
-5 -
=¥ =¥
Y6 dy of
= -5_ -q
dx d 4 LAY X
'*g" = -9X dx 4 = -75(
dx dY
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— -2 7




October 30, 2017

2 For f(z)=2° find:
a f(2) b (2 ¢ f(=1) d f'(-1)
5
o W a0 gy
5 N | 4 :—‘ 4
=7 L 6= = 5¢)
=0 =5
= 5’)\ T U
60"
ay N
o
3 Consider f(a:):mi‘i.
a Find f'(z). b Find and interpret f’(1).
@ext S0 -
("
\ _ -5
4 the. fangant of )4=‘
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4 The graph of f(z) = x® is shown alongside, and its
tangent at the point (—1, —1).
. 3
a Use the graph to find the gradient of the tangent. T ° ’5
b Check your answer by finding f'(—1). -

YA
£ =36 )l= 5

Brain Break
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Find ' (x) fora..

f(x)=5x" +6x"-3x+2

£ (x)=5Bx*)+6(2x)-3(1)+0
f(x)=15x" +12x -3

Papa Bear
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f(x)=7x—i+i3
X X

=Tx—4x" +3x7

f(x)=701)-4(-1x?)+3(-3x)
f(x)=T7+4x>-9x™

. 4 9
O F0=T+5-

B
K@\,\m%wm




October 30, 2017

* 4x 5
X +4x-5  f=—+2-2
X X X

J(x)=

f(x)=x+4-5x"

f(x)=1+0+5x""
f'(x)=1+—2
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