The Derivative

The derivative of a function f at x = a Is given by

f(a) = lim fla+ hf)L — /(o) If the limit exists

h—0
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The Derivative

The derivative of a function f at x = a Is given by

f'(a) = lim fla+ h})L — /(o) If the limit exists

h—0

Equivalently, we can use the formula

f’(a) — lim f(z) — f(a)

Lr—a r — a

If the limit exists

Both formulas will produce the same result, but one or the
other may be easier for a given function.
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Example 1

Suppose f(x) = 2z + 3. The first formula for the derivative
gives

fla+h) — fla)

f'(a) = lim = lim

2(a+ h) + 3] — [2a + 3]
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Example 1

Suppose f(x) = 2z + 3. The second formula gives

fz) — fla)

f'(a) = lim = lim (22+3) — 2 +3)

Lr—a r — a r—a r — a
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Example 1

Suppose f(x) = 2z + 3. The second formula gives

() — xh_{% f(xg)j : £(a) _ }E}% (22 + 33): : ((IQa—I— 3)
(a) = lim (22 — 2a) —  tm 2(x — a)
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Example 1

Suppose f(x) = 2z + 3. The second formula gives

f,(a):};iigf(xa)j:i(a) _ }E}}L (2x+33)j:((12a—|—3)
(a) = lim (22 — 2a) —  tm 2(x — a)
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Example 2

Suppose f(x) = 2* — 2. The first formula for the derivative
gives

fla+h)— fla)

[(a + h)? — 2] — [a® — 2]

/ L . L .
fia) = lim h = h
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Example 2

Suppose f(x) = 2* — 2. The first formula for the derivative
gives

fla+h) — f(a) (a+h)? —2] —[a® — 2]

/ _ 1. _ 1.
f(a) lim ; lim 2
2 2 (A2 2
#(a) = lim (a* 4+ 2ah + h* — 2) — (a* — 2) —  bm 2ah + h
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Example 2

Suppose f(x) = 2* — 2. The first formula for the derivative
gives

a — f(a a 2 2] —[a® —
) g L@ @ fla ) -2~ o )
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Example 2

Suppose f(x) = 2* — 2. The second formula gives

r)— fla r? —2) — (a® —
o) - LB @ (@2~ (@ )

r—a r — a Lr—a r — a
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Example 2

Suppose f(x) = 2* — 2. The second formula gives

f’(:l?) — Tim f(x) = f(a)

r—a r — a

:1:2—(12

f'(a) = lim

r—a U — A

lim (2?2 —2) — (a® = 2)

Lr—a r — a
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Example 2

Suppose f(x) = 2* — 2. The second formula gives

(@2 = 2) = (a® ~ 2)

f’(:l?) — Tim f(x) = f(a)

= lim
T—a T —a T—a T —a
f'(a) = lim e O e 0 Gk,
T—a T — Q T—a (x — a)
SO
flla)y=lmz+a = 2a
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Question 1

Suppose

Find f/(3)

1. -5X 4.
2. -5 5. OX

f(x) =—=bx+1

none of the above
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Question 1

Suppose

Find f'(3)

f(x)=—=bx+1
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Question 2

Suppose

Find f/(z)

1. -2X 4.
2. -2 D. OX

none of the above
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Question 2

Suppose

Find f'(z)

1. -2X
2. -2
3. 2X

3. fl(z) =2x

none of the above
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TheTangent Line

The tangent line to the graph of f(x) at z = a Is the line
passing through the point (a, f(a)) with slope f/(a).
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The Tangent Line

The tangent line to the graph of f(x) at z = a Is the line
passing through the point (a, f(a)) with slope f/(a).

Recall the point-slope formula for the wquation of a line with
slope m through the point (xg, yg):

(¥ —v0) = m(z— xo)

soifm = f'(a), o = a, and yg = f(a), we have

y—fla) = fla)(z—a)

In the form y = mx + b this becomes

y = flaz+f(a)—af(a)




Example

Find the equation of the line tangent to y = 2% at x = 1.

Stewart Section 2.7 —=p. 9



Example

Find the equation of the line tangent to y = 2% at x = 1.

In this case a = 1, f(a) = 1> = 1. We need to find f/(a):

)t L@ L@ 6 2) - (@)

r—a r — a Lr—a r — a

so after simplifying

flla)=limz+a = 2a

r—a
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Example

Find the equation of the line tangent to y = 2% at x = 1.
In this case a = 1, f(a) = 1> = 1. We need to find f/(a):

)t L@ L@ 6 2) - (@)

r—a r — a r—a r — Qa
so after simplifying
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r—a
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Example

Find the equation of the line tangent to y = 2% at x = 1.
In this case a = 1, f(a) = 1> = 1. We need to find f/(a):

)t L@ L@ 6 2) - (@)

r—a r — a r—a r — Qa
so after simplifying

flla)=limz+a = 2a

r—a

The equation of the tangent line is:

y—fla) = f(a)(x—a) or y—1=2z—1)

y=2x — 1
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Question 3

Find the equation of the line tangent to

flz)=2*—4
atx =1
l. y=2x—-5 4, y=—2x+95
2. y=2xr+5 5. Y= —2
3. y=-2x-5 6. none of the above
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Question 3

Find the equation of the line tangent to

flz)=2*—4
atx =1
l. y=2x—-5 4, y=—2x+95
2. y=2xr+5 5. Y= —2
3. y=-2x-5 6. none of the above

l.y=2x—5
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Question 4

Find the equation of the line tangent to

f(z)=22"+1
atr = —1
l. y=4r—1 4, y=—4xr +1
2. y=4xr+1 5.y = —4x
3. y=—4r—1 6 none of the above
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Question 4

Find the equation of the line tangent to

f(z)=22"+1
atr = —1
l. y=4r—1 4, y=—4xr +1
2. y=4xr+1 5.y = —4x
3. y=—4r—1 6 none of the above

3.y=—-4r—1
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Question 5

Find the equation of the line tangent to
1
flz) = -

atr =1

1. y=—x—2 4
2. y=x+2 5. y=—x
3. y=—x—2 6

Yy =—x+ 2

none of the above
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Question 5

Find the equation of the line tangent to

atr =1

l. y=—2x—-2
2. y=x+2

o 0 bk

f(z)

<
I

1
x

Yy =—x+ 2

none of the above
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