
Answer on question 39627 – Math – Calculus 

Differentiate from first principles 𝐹(𝑥) = 0.5 + √𝑥. 

Solution 

Let us consider the arbitrary points 𝑃(𝑥; 𝑦) and 𝑄(𝑥 + ∆𝑥; 𝑦 + ∆𝑦) so that 𝑦 = 𝐹(𝑥), 𝑦 + ∆𝑦 = 𝐹(𝑥 + ∆𝑥). 

Then the slope of the secant is 

∆𝑦

∆𝑥
=

𝐹(𝑥 + ∆𝑥) − 𝐹(𝑥)

∆𝑥
. 

The slope of the tangent is 

𝐹′(𝑥) = lim
∆𝑥→0

∆𝑦

∆𝑥
= lim

∆𝑥→0
 
𝐹(𝑥 + ∆𝑥) − 𝐹(𝑥)

∆𝑥
= lim

∆𝑥→0

0.5 + √𝑥 + ∆𝑥 − 0.5 − √𝑥

∆𝑥
= 

= lim
∆𝑥→0

√𝑥 + ∆𝑥 − √𝑥

∆𝑥
= lim

∆𝑥→0

(√𝑥 + ∆𝑥 − √𝑥)(√𝑥 + ∆𝑥 + √𝑥)

∆𝑥(√𝑥 + ∆𝑥 − √𝑥)
= lim

∆𝑥→0

𝑥 + ∆𝑥 − 𝑥

∆𝑥(√𝑥 + ∆𝑥 − √𝑥)
= 

= lim
∆𝑥→0

1

(√𝑥 + ∆𝑥 − √𝑥)
=

1

2√𝑥
. 

Answer: 𝐹′(𝑥) =
1

2√𝑥
. 
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