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The Derivative 3aidy)

o,y .

DEFINITION 2.1

The derivative of the function f at the point x = 4 is defined as An alternative
fla+h) —f(a) : f(®) < (@a)
f'(a) = lim > f_ f(a) = lim —=p—=
provided the limit exists. If the limit exists, we say that f is differentiable at x = a.
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THEOREM 2.1

If f is differentiable at x = 4, then f is continuous at x = a.
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DEFINITION 2.2
The derivative of the function f is the function f” given by
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(2.3)

The domain of f is the set of all x’s for which this limit exists. The process of
computing a derivative is called differentiation. Further, f is differentiable on an
open interval [ if it is differentiable at every point in I
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F'(a) =
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Compute the derivative of Y aaziie cows)

O1 f=3r+2x-latx=1.

compute f’(a) using the limits (2.1) and (2.2).
_ (22) 5 (2.1) olgsh plasasl f(0) oo
2 fx)=3x+1,a=1
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Q3 flx)=3x*+1,a=1
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Calculate the derived function f’ Using the definition of derivative
aanbe) Cay pai alasviwly f'@nsigd) DI s

Q6  flx)=3x"+1 Q7 flx)=x*=2x+1

8|3 O f =2+ 201 Q9 fl¥)=x*-2x2+1
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compute the right-hand derivative N T ] |
. Jf(h) —f(0) _ 2
D, f(0) s d the left-hand derivati F(h) — .
+f(0) Jim " hf(o) an e left-han erivative D, £0) = lim fh) hf 0) . R
D_f(0) = lim —————. Does f"(0) exist? = :
- f(0) Jlim 2 oes f'(0) exist? D_f(0) = hl:ljgl_ f(h) h £(0) Ly

Ya39>90 f'(0) Jo

2x+1 ifx<0
3x+1 ifx>0

S FCR




2024 - 2025

_use the graph of f to sketch a graph of f’. - fJ e 9] g-’l:s-'-"‘_lﬁwl 8 s
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use the given graph of f’ to sketch a

plausible' graph of a continuous function f. o
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Find the derivative of f(x) atan unspecified value of x. Then,
evaluate the derivativeat x =1, x =2 and x = 3.

Q24 flx) =3x> +2x—1
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Q26 Iff(x) = y/x (for x > 0), find f' (x).

Q2]

4 , x<?2
X = 2

Sl bl

X =2 glaiid ably 2 f(x) = {Zx
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