Calculus 1 Section 3-1: Definition of the Derivative

Question 2

Let
flx)=+v4z+1

Use the definition of the derivative to compute f’(2). Show all steps clearly without using shortcut rules.
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Calculus 1 Section 3-1: Definition of the Derivative

Question 2 - Solution

We are given:

flx)=+v4z+1

Using the limit definition of the derivative:

7/2) = im f(2+h;—f(2)
Compute:
f2+h)=42+h) +1=V8+4dh+1=V4h +9
@) =v42) +1=V9=3
So,
)= g

To evaluate this limit, multiply numerator and denominator by the conjugate of the numerator:

f/(Q): lim \/4h+9—3. Va4h +9+3
h—0 h v4dh +9+3

Apply difference of squares in the numerator:

— lim _(4h+9)-9 _ lim A
o0 (VAR £ 9 +3)  ho0 h(vAh 19 + 3)

Cancel h in numerator and denominator:
li 4
=lim ————
h—0+/4h +9 + 3

Now evaluate the limit:
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