
INTRODUCTION TO DIFFERENTIATION (PART 1)

9 LIMITS

LIMITS: A limit is the value that a function approaches as the input approaches some value.

Limits help us sketch graphs as it describes how a function behaves near a point.

X approaches zero - factorise and

cancel

X approaches a constant –
factorise and cancel

lim
𝑥→2

𝑥2 − 4
𝑥 − 2

= lim
𝑥→2

(𝑥 + 2)(𝑥 − 2)
𝑥 − 2

= lim
𝑥→2

(𝑥 + 2)

= 2 + 2 = 4

X approaches infinity – divide by
the highest power of x in the

denominator

lim
𝑥→∞

𝑥
𝑥2 + 1

= lim
𝑥→∞

𝑥
𝑥2

𝑥2

𝑥2 +
1
𝑥2

Note: lim(𝑥 → ∞)
1
𝑥
= 0

as x→ −∞
f(x)→∞

f(x)→ −∞
as x→∞

x

y

9.1 WORKED EXAMPLE

In the function 𝑓(𝑥) =
𝑥2 − 4
𝑥 − 2

, we know that 𝑥 ≠ 2.
However, by substituting values very close to 2 such

as 1.99999, we find that the function approaches 4 as

𝑥 approaches 2.
Thus, we say that the limit of the function as x

approaches 2 is 4. The proper notation is as follows:

lim
𝑥→2

𝑥2 − 4
𝑥 − 2

= 4

Describe the meaning of this using words and show

graphically.

9.2 WORKED EXAMPLE

How can limits be useful when graphing?
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