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The concept of the derivative in different representations



❑ The concept of the derivative in different representations:

We can consider several representations of the concept of the derivative:

➢ Algebraic representation [Symbolic representation]

➢ Graphical representation

➢ Numerical representation



➢ Numerical representation

Approximating the derivative at a point using a table of values of the difference quotient as ℎ
approaches zero.

𝑥

𝑓(𝑥)

2,32,22,121,91,81,7
𝒇′ 𝟐 ≈?

4,59 5,04 5,51 6 6,51 7,04 7,59

𝑥 − 2 −0,3 −0,2 −0,1 0,1 0,2 0,3

𝑓(𝑥) − 𝑓(2) −1,41 −0,96 −0,49 0,51 1,04 1,59

𝑓(𝑥) − 𝑓(2)

𝑥 − 2
4,7 4,8 4,9 5,35,25,1

𝟓



Sketch the graph of a function 𝑓 that satisfies the following conditions:

The function 𝑓 is continuous

𝑓 0 = 2, 𝑓′ −2 = 𝑓′ 3 = 0, a lim
𝑥→0

𝑓′(𝑥) = ∞

𝑓′ 𝑥 > 0 when −4 < 𝑥 < −2, and when −2 < 𝑥 < 3,

𝑓′ 𝑥 < 0 when 𝑥 < −4, and when 𝑥 > 3,

𝑓′′ 𝑥 < 0 when 𝑥 < −4, when −4 < 𝑥 < −2, and when 0 < 𝑥 < 5,

𝑓′′ 𝑥 > 0 when −2 < 𝑥 < 0, and when 𝑥 > 5,

lim
𝑥→−∞

𝑓(𝑥) = ∞ and lim
𝑥→∞

𝑓(𝑥) = −2





Obrázek níže představuje graf funkce 𝑓. Nakreslete graf její derivace.

𝑓



1. Let 𝑓 𝑥 = 𝑥 + 8 − 𝑥 and 𝑔 𝑥 =
1

𝑥+8+ 𝑥
. Compute the value of the

expression 𝑓′ 1 𝑔 1 − 𝑔′ 1 𝑓(1).

2. For how many integer values of 𝑚 is the function 𝑓 𝑥 =
𝑚𝑥+2

𝑥−1+𝑚
decreasing on

the interval (1, +∞)?

3. For every non-zero real number 𝑎, the function 𝑓 𝑥 = ൝
𝑏𝑥 + 𝑐 𝑥 < 𝑎
1

𝑥
𝑥 ≥ 𝑎

is

differentiable on ℝ. Determine the value of 𝑎𝑐.



4. The tangent to the curve 𝑦 = 𝑥3 + 𝑎𝑥2 + 𝑏𝑥 − 1 at the point (−1,−4) passes

through the interior of the graph. Find the value of
𝑎

𝑏
.

5. (Homework) At which point does the tangent to the graph of the function

𝑓 𝑥 =
5𝑥−4

𝑥
at 𝑥 = 4 intersect the 𝑦-axis?

6. The graph of the function 𝑓 𝑥 = 3𝑥4 + 𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 is given. Determine the

value of 𝑎.
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