
Answer on Question #69104 – Math – Real Analysis 

Question 

Evaluate the following limit if it exists: 

  lim
𝑥→0

4𝑥3

tan3 𝑥+tan𝑥−𝑥
 

 

Solution 
 

lim
𝑥→0

4𝑥3

tan3 𝑥 + tan𝑥 − 𝑥
= lim

𝑥→0

4𝑥3

tan𝑥(tan2 𝑥 + 1) − 𝑥
= lim

𝑥→0

4𝑥3

tan𝑥
cos2 𝑥

− 𝑥
= [𝐿′𝐻𝑜𝑝𝑖𝑡𝑎𝑙′𝑠 𝑟𝑢𝑙𝑒] = 

= lim
𝑥→0

(4𝑥3)′

(
tan𝑥

cos2 𝑥
− 𝑥)

′ = lim
𝑥→0

12𝑥2

1
cos4 𝑥

+
2tan𝑥 ∙ sin𝑥

cos3 𝑥
− 1

= [𝐿′𝐻𝑜𝑝𝑖𝑡𝑎𝑙′𝑠 𝑟𝑢𝑙𝑒] = 

= lim
𝑥→0

(12𝑥2)′

(
1

cos4 𝑥
+

2 tan2 𝑥
cos2 𝑥

− 1)
′ = lim

𝑥→0

24𝑥

4sin𝑥
cos5 𝑥

+
4tan𝑥
cos4 𝑥

+
4 tan2 𝑥 ∙ sin𝑥

cos3 𝑥

= [𝐿′𝐻𝑜𝑝𝑖𝑡𝑎𝑙′𝑠 𝑟𝑢𝑙𝑒]

= 

= lim
𝑥→0

(24𝑥)′

(
8tan𝑥
cos4 𝑥

+
4 tan3 𝑥
cos2 𝑥

)′
= lim

𝑥→0

24

8
cos6 𝑥

+
32tan𝑥 ∙ sin𝑥

cos5 𝑥
+

12 tan2 𝑥
cos4 𝑥

+
4 tan3 𝑥 ∙ sin𝑥

cos3 𝑥

=
24

8 + 0 + 0 + 0
= 3 

Answer: 3. 
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