Calculus 1

Section 1-1: Functions

Question 4

22 -9
Let f(z) =< 2—3" v 73
c, r=3

(a) Simplify f(x) for z # 3.

(b) Find the value of ¢ that makes f(z) continuous at z = 3.

(c) Is f(x) differentiable at x = 3?7 Justify your answer.
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Calculus 1 Section 1-1: Functions

Question 4 - Solution

(a) Simplifying for z # 3:

=x+3, x#3

So the simplified function is:
fx)=2+3 forxz#3

(b) Continuity at = = 3:
To ensure continuity at x = 3, we must have:

lim f() = £(3) =

r—3

From (a), since f(x) = x + 3 for z # 3, then:

il_)mgf(x)z3+3=6:>c:@

(c) Differentiability at « = 3:

We now check if f(x) is differentiable at © = 3. The simplified form f(z) = x+3 is linear and differentiable
for all x # 3.

If we define f(3) = 6, then the function becomes:

_Jr+3 x#3
R

This function is: Continuous at = 3 , Equal to x 4+ 3 everywhere except possibly at 3 , f(z) approaches
 + 3 smoothly at 3
So,

lim fB+h)—f(3) ~ lim 3+h+3)—6 _ 1im6+h—6: limﬁzl
h—0 h h—0 h h—0 h h—0 h

f'3) =

Conclusion: f(x) is differentiable at = 3, and f'(3) =
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