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The concept of the derivative In different representations



1 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 1,7 1,8 1,9 2,1 2,2 2,3
f&x) |4,59 504 551 6,51 7,04 7,59
x—2 |-03 -0,2  —01 0.1 0,2 0,3

f)=F(2)|-141 —096 —049 0,51 1,04 1,59

fO0) — ]; @D 47 4.8 4,9 5,1 5,2 5,3
X — —— C——

f'(2) =?



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

The function f Is continuous
fO) =2 f'(=2)=f'(3) =0,alim f'(x) = o
f'(x) >0when —4 < x < —2,and when -2 < x < 3,
f'(x) < 0when x < —4, and when x > 3,

f'"(x) < 0whenx < —4,when —4 < x < —2,and when 0 < x < 5,

f"(x) > 0when -2 < x < 0, and when x > 5,

lim f(x) = o and ;i_{?of(x) = —2
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Obrazek nize predstavuje graf funkce f. Nakreslete graf jeji derivace.
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1. Let f(x) =vx+8—+/x and g(x) =\/xT;+ﬁ. Compute the value of the

expression f'(1)g(1) — g’ (1) f(1).

m

2. For how many integer values of m is the function f(x) = x—ﬁfn decreasing on

the interval (1, +0)?

bx+c x<a

3. For every non-zero real number a, the function f(x) =11 x> q IS
- >

differentiable on R. Determine the value of ac.



4, The tangent to the curve y = x3 + ax? + bx — 1 at the point (—1, —4) passes

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

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

f(x) = Sf/; at x = 4 intersect the y-axis?

6. The graph of the function f(x) = 3x* + ax>® + bx? + cx is given. Determine the

yA
value of a.




References

Asiala, M., Cottrill, J., Dubinsky, E., & Schwingendorf, K. E. (1997). The development of students’ graphical
understanding of the derivative. Journal of Mathematical Behavior, 16(4), 399-430.

Baker, B., Cooley, L., & Trigueros, M. (2000). A calculus graphing schema. Journal for Research in Mathematics
Education, 31(5), 557-578.

Borji, V., & Martinez-Planell, R. (2020). On students’ understanding of implicit differentiation based on APOS theory.
Educational Studies in Mathematics, 105(2), 163-179. https:// doi. org/ 10. 1007/s10649- 020- 09991-y

Haghjoo, S., Radmehr, F., & Reyhani, E. (2023). Analyzing the written discourse in calculus textbooks over 42 years:
The case of primary objects, concrete discursive objects, and a realization tree of the derivative at a point.
Educational Studies in Mathematics, 112, 73-102. https:// doi. org/ 10. 1007/ s10649- 022- 10168-y

Park, J. (2015). Is the derivative a function? If so, how do we teach it? Educational Studies in Mathematics,
89(2), 233-250.

Radmehr, F., & Turgut, M. (2024). Learning more about derivative: Leveraging online resources for varied
realizations. ZDM — Mathematics Education, 56(4), 589-604. https://doi.org/10.1007/511858-024-01564-0

Stewart, J. (2010). Calculus (7th ed.). Belmont, CA: Brooks/Cole.



Thank you for your attaention

borji@karlin.mff.cuni.cz




