The Difference Quotient % ﬂlg

A First Look at the Derivative

Today we are introduced to the concept with which we will spend our greatest amount of time
investigating in Calculus AB—the denivative. Let’s draw a picture together.
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Suppose (x) = ~x* —4x+1, Find lim fle+R)-F(2)
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Your result to the previous limit is defined to be the deﬁx‘aﬁm‘f "(x) iuf the function fix). Now, let’s see
what this denivative represents in terms of the graph of f{x).
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Now. use a ruler and draw a tangent line to the graph of f{x) on the grid above at x =—4, x =-2_ and

x=—1. By investigating the Era-i:-h what does it appear that the derivative functicnl ['(x)=-2x—4)

rcprcsems in terms of the graph at 2]1. en values of x? %o
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Definition of the Derivative and What It Represents Graphically

-F‘(F) gt TR 'F('u-th)- £0x)
K (o

£ e raganks A Slome 'th-\uauA U Sroaumn
g g ) gt

Find the equation of the tangent line to f{x) at each of the points below. Then. draw the graphs of the
tangent lines on the grid above where f{x) is graphed.
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When you hear “DERIVATIVE.” you think “SLOPE OF THE TANGENT
LINE.”

When you hear “SLOPE OF THE TANGENT LINE,” vou think
“DERIVATIVE.”

Now that we understand what the derivative of a function represents graphically, let’s practice using the

to find f'(x) for each of the functions below.
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Notice that f'(x) for

—

xl—:rLE as different than f'(x)for/(x)==x" —2x+3. How are they

different and why do vou supp-ose this is so?
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flx+h—

f{x) for the functions given below to find and use f'(x).
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Find the equation of the line tangent to the graph of
f(x)=vJx+2atx=T.
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Using a graphing calculator, graph each of the functions above and the equation of the tangent line that (

vou found to verify yvour work.
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Complete the table below, stating what each of the indicated limits finds in terms of the derivative of a
function, fix).
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