
Answer on Question #71123 – Math – Calculus 

 

Question 

 

Prove that 𝑙𝑖𝑚𝑥→∞ (
11𝑥+7

8−5𝑥
) = −

11

5
 using the delta - epsilon definition of limits? 

 
 

Solution 

 

For given 𝜀 > 0, we need to choose 𝛿, so that if 𝑥 > 𝛿, then  |
11𝑥+7

8−5𝑥
+

11

5
| < 𝜀. 

So,  |
11𝑥+7

8−5𝑥
+

11

5
| =  |

(11𝑥+7)5

(8−5𝑥)5
+

11(8−5𝑥)

5(8−5𝑥)
| = |

123

40−25𝑥
| < |−

123

25𝑥
| <

123

25𝑥
<

123

25𝛿
< 𝜀 

So, now for any 𝜀 > 0 there exists 𝛿 =
123

25𝜀
  and satisfies  𝑥 > 𝛿 and  

|
11𝑥 + 7

8 − 5𝑥
+

11

5
| =  |

(11𝑥 + 7)5

(8 − 5𝑥)5
+

11(8 − 5𝑥)

5(8 − 5𝑥)
| = |

123

40 − 25𝑥
| < |−

123

25𝑥
| <

123

25𝑥
<

123

25𝛿
= 

=
123

25
×

25𝜀

123
= 𝜀, q.e.d. 

 

Answer: 

 𝑙𝑖𝑚𝑥→∞ (
11𝑥+7

8−5𝑥
) = −

11

5
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