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Q1. Let 𝑓(𝑥) = √1 + √2𝑥. Use the definition of derivative to find 𝑓′(𝑥0).

Soln: 𝑓′(𝑥0) = lim
ℎ→0

𝑓(𝑥0+ℎ)−𝑓(𝑥0)

ℎ
 

= lim
ℎ→0

√1+√2(𝑥0+ℎ) −√1+√2𝑥0

ℎ
∙

√1+√2(𝑥0+ℎ) +√1+√2𝑥0

√1+√2(𝑥0+ℎ) +√1+√2𝑥0

  mult conjugate 

= lim
ℎ→0

1 + √2(𝑥0 + ℎ) − (1 + √2𝑥0)

ℎ (√1 + √2(𝑥0 + ℎ) + √1 + √2𝑥0)

 

= lim
ℎ→0

√2(𝑥0 + ℎ) − √2𝑥0

ℎ (√1 + √2(𝑥0 + ℎ) + √1 + √2𝑥0)

∙
√2(𝑥0 + ℎ) + √2𝑥0

√2(𝑥0 + ℎ) + √2𝑥0

 

= lim
ℎ→0

2𝑥0+2ℎ−2𝑥0

ℎ(√1+√2(𝑥0+ℎ) +√1+√2𝑥0)(√2(𝑥0+ℎ) +√2𝑥0)

  

= lim
ℎ→0

2

(√1 + √2(𝑥0 + ℎ) + √1 + √2𝑥0) (√2(𝑥0 + ℎ) + √2𝑥0)

=
2

4√1 + √2𝑥0√2𝑥0

=
1

2√1 + √2𝑥0√2𝑥0

 

 

  

 
Q2. Use the limits to find all horizontal asymptotes to the curve of the function: 

𝑓(𝑥) = √4𝑥2 + 3𝑥 − √4𝑥2 + 6𝑥

Soln: (√4𝑥2 + 3𝑥 − √4𝑥2 + 6𝑥)
√4𝑥2+3𝑥 +√4𝑥2+6𝑥

√4𝑥2+3𝑥 +√4𝑥2+6𝑥
 

=
4𝑥2 + 3𝑥 − (4𝑥2 + 6𝑥)

√4𝑥2 + 3𝑥  + √4𝑥2 + 6𝑥

=
−3𝑥

|𝑥|(√4 + 3/𝑥  + √4 + 6/𝑥)
 

Horizontal asymptotes  when lim
𝑥→∞

𝑓(𝑥) = c  or 

lim
𝑥→−∞

𝑓(𝑥) = d for constants c and d. 

lim
𝑥→−∞

𝑓(𝑥) = lim
𝑥→−∞

−3𝑥

|𝑥|(√4+3/𝑥 +√4+6/𝑥)
= − 

3

4
   . Thus, 

𝑦 = −
3

4
  is a horizontal asymptote. 

lim
𝑥→∞

𝑓(𝑥) = lim
𝑥→∞

−3𝑥

|𝑥|(√4+3/𝑥 +√4+6/𝑥)
=  

3

4
   . Thus, 

𝑦 =
3

4
  is another horizontal asymptote. 

 

 

 


