
Answer on Question #79085 – Math – Calculus 

Question 

 

If   𝑓(𝑥) =
4𝑥2 − 7𝑥 − 2

𝑥 − 2
 , 𝑥 ≠ 0, find 𝛿 > 0 such that |𝑓(𝑥) − 9| <

1

100
 for  

0 < |𝑥 − 2| < 𝛿. 
Hence show lim

𝑥→2
𝑓(𝑥) = 9 

 

Solution 

We have that 

|𝑓(𝑥) − 9| = |
4𝑥2 − 7𝑥 − 2

𝑥 − 2
− 9| = |

(𝑥 − 2)(4𝑥 + 1)

𝑥 − 2
− 9| = 

= |4𝑥 + 1 − 9| = 4|𝑥 − 2| <
1

100
  

Let 𝛿 =
1

400
 . Then for 0 < |𝑥 − 2| <

1

400
  

|𝑓(𝑥) − 9| = |
4𝑥2 − 7𝑥 − 2

𝑥 − 2
− 9| = |

(𝑥 − 2)(4𝑥 + 1)

𝑥 − 2
− 9| = 

= |4𝑥 + 1 − 9| = 4|𝑥 − 2| < 4 (
1

400
) =

1

100
 

𝛿 =
1

400
 . 

Let 𝛿 =
1

4
휀, 휀 > 0. Then for 0 < |𝑥 − 2| < 𝛿  

|𝑓(𝑥) − 9| = |
4𝑥2 − 7𝑥 − 2

𝑥 − 2
− 9| = |

(𝑥 − 2)(4𝑥 + 1)

𝑥 − 2
− 9| = 

= |4𝑥 + 1 − 9| = 4|𝑥 − 2| < 4𝛿 = 휀 

Therefore, ∀휀 > 0, ∃𝛿(휀) > 0 such that |𝑓(𝑥) − 9| < 휀, with 0 < |𝑥 − 2| < 𝛿 

lim
𝑥→2

𝑓(𝑥) = lim
𝑥→2

(
4𝑥2 − 7𝑥 − 2

𝑥 − 2
) = 9 
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