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Q1. Use limits to determine whether or not x = 0 is a vertical asymptote of 𝑓(𝑥) =
𝑥2+𝑥

𝑥3−6𝑥2
 .

Soln: x = 0 is a vertical asymptote if lim
𝑥→0

𝑓(𝑥) = ±∞. 

lim
𝑥→0−

𝑥2 + 𝑥

𝑥3 − 6𝑥2
=  lim

𝑥→0−

𝑥(𝑥 + 1)

𝑥2(𝑥 − 6)
 

                            = lim
𝑥→0−

(𝑥 + 1)

𝑥(𝑥 − 6)
=

(0− + 1)

0−(0− − 6)
= ∞ 

But the RHS limit 

lim
𝑥→0+

𝑥2 + 𝑥

𝑥3 − 6𝑥2
=  lim

𝑥→0+

𝑥(𝑥 + 1)

𝑥2(𝑥 − 6)
 

                            = lim
𝑥→0+

(𝑥 + 1)

𝑥(𝑥 − 6)
=

(0+ + 1)

0+(0+ − 6)
= −∞ 

lim
𝑥→0

𝑓(𝑥) does not exist but are infinity and –ve infinity 

from either side of x = 0. 

So, x = 0 is a vertical asymptote. 

 

 

 

 

 

  

 

Q2. Evaluate lim
𝑥→−√3

⟦
1

4−𝑥2⟧  if it exists and explain if it does not. (where ⟦𝑥⟧ is the greatest integer  x) 

Solution: lim
𝑥→𝑎

⟦𝑥⟧ does not exist at integer a. 

lim
𝑥→−√3

− ⟦
1

4 − 𝑥2⟧ =  ⟦
1

4 − 3−⟧ 

=  ⟦
1

1+⟧ = 0.  

lim
𝑥→−√3

+
⟦

1

4 − 𝑥2⟧ =  ⟦
1

4 − 3+⟧ 

=  ⟦
1

1−⟧ = 1.  

Because lim
𝑥→−√3

− ⟦
1

4−𝑥2
⟧ ≠ lim

𝑥→−√3
+

⟦
1

4−𝑥2
⟧ 

lim
𝑥→−√3

⟦
1

4−𝑥2⟧ does not exist 
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 Q1. Use limits to determine whether or not x = 1 is a vertical asymptote of 𝑓(𝑥) =
𝑥2−2𝑥+1

4𝑥2+4𝑥−8
 . 

Soln: x = 1 is a vertical asymptote if lim
𝑥→1

𝑓(𝑥) = ±∞. 

lim
𝑥→1

𝑥2 − 2𝑥 + 1

4𝑥2 + 4𝑥 − 8
=  lim

𝑥→1

(𝑥 − 1)2

4(𝑥 + 2)(𝑥 − 1)
  

=  lim
𝑥→1

(𝑥 − 1)

4(𝑥 + 2)
 

𝑏𝑦 𝑑𝑖𝑟𝑒𝑐𝑡 𝑠𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛, lim
𝑥→1

𝑥2 − 2𝑥 + 1

2𝑥2 + 2𝑥 − 4
=

(1 − 1)

4(1 + 2)
  

       = 0. 

So, x = 1 is NOT a vertical asymptote. 

 

 

 

 

 

 

 

 

 

 
Q2. Evaluate lim

𝑥→0

𝑥

2−√4+𝑥
   if it exists and explain if it does not. 

Solution: 

lim
𝑥→0

𝑥

2 − √4 + 𝑥
=  lim

𝑥→0

𝑥

2 − √4 + 𝑥
∙

2 + √4 + 𝑥

2 + √4 + 𝑥
 

=  lim
𝑥→0

𝑥(2 + √4 + 𝑥)

4 − (4 + 𝑥)

=  lim
𝑥→0

𝑥(2 + √4 + 𝑥)

−𝑥
=  lim

𝑥→0
−(2 + √4 + 𝑥) 

= −(2 + √4 + 0) 

= −(2 + 2) = −4 

 

 

 

 

 

 

 

 

  


