
Answer on Question #84747 – Math – Calculus 

 

Question 

 

For which values of 𝑘, is the function 𝑓, defined as below, continuous at  𝑥 = 2?  

𝑓(𝑥) = {

3 − 𝑘𝑥,    1 ≤ 𝑥 < 2

𝑥2

4
− 3,    𝑥 ≥ 2        

 

Further, at which other points in [1, ∞) is 𝑓 continuous, and why? 

 

Solution 

lim
𝑥→2−

𝑓(𝑥) = lim
𝑥→2−

(3 − 𝑘𝑥) = 3 − 2𝑘 

lim
𝑥→2+

𝑓(𝑥) = lim
𝑥→2+

(
𝑥2

4
− 3) =

(2)2

4
− 3 = −2 

 

𝑓(2) =
(2)2

4
− 3 = −2 

 

If the function 𝑓 is continuous at  𝑥 = 2, then 

lim
𝑥→2−

𝑓(𝑥) = lim
𝑥→2+

𝑓(𝑥) = lim
𝑥→2

𝑓(𝑥)   and  lim
𝑥→2

𝑓(𝑥) = 𝑓(2) 

Then 

3 − 2𝑘 = −2 =>  5 = 2𝑘   => 𝑘 =
5

2
 

lim
𝑥→2−

𝑓(𝑥) = −2 = lim
𝑥→2+

𝑓(𝑥) => lim
𝑥→2

𝑓(𝑥) = −2 => lim
𝑥→2

𝑓(𝑥) = 𝑓(2) => 

=> 𝑓(𝑥) = {
3 −

5

2
𝑥,    1 ≤ 𝑥 < 2

𝑥2

4
− 3,    𝑥 ≥ 2        

  is continuous at  𝑥 = 2. 

The function 𝑓 is continuous from the left at 𝑥 = 1 as polynomial. 

The function 𝑓 is continuous on (1, 2) as polynomial. 

The function 𝑓 is continuous at 𝑥 = 2.  
The function 𝑓 is continuous on (2, ∞) as polynomial. 

 

The function 𝑓 is continuous from the left at 𝑥 = 1. 
The function 𝑓 is continuous on (1, ∞).  
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