Calculus 1

Section 1-1: Functions

Question 10

Let the function f be defined by:

x?—4
2
f@) = w2 7
c T =2

(a) Find the limit ;1_>rr12 f(z).

(b) Determine the value of ¢ that makes f(x) continuous at = = 2.

(c) Is f(x) differentiable at x = 2 for the value of ¢ you found? Justify your answer.
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Calculus 1 Section 1-1: Functions

Question 10 - Solution

(a) Compute alﬂ1_>1r12 flx):

Factor the numerator:
22 —4  (z-2)(x+2)

f(x):x_Qi p—" , T F2

Cancel the common factor:
fl@)=x+4+2 forax#2

So:
lim f(z) = lim(z+2) =4

r—2 r—2

Answer:

(b) To make f continuous at z = 2, set:

f(2) = 1lim f(z) =4 = c=4]

T—2

(c) Differentiability at x = 2:
With ¢ = 4, we now have:

) +2, z#£2
f(ar)—{4’ "

The function is: Continuous at x = 2 , Equal to a linear function near x = 2
Compute derivative using definition:

v o QR —f@2) . 2+h+2)—4 4+h-4
1'(2) = Jim, h = fim h ~ T 70

Conclusion: f(x) is differentiable at « = 2, with f/(2) =
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