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Goal: The student’s goal is to create a Power point presentation to prove Archimedes formula for a general 

parabola (downward open parabola) showing that ‘the area of a parabolic arch is equal to two third of the 

product of the base and the height. 

Role: Pupil will be acting as a “presenter/ speaker” to prove Archimedes formula for a general parabola and to show 

that the area of the parabolic arch is equal to 2/3 the product of the base and the height by evaluating the 

integration of ∫ (𝑏2 − 𝑎2𝑥2)𝑑𝑥𝑏𝑎0   multiplied by 2.  

 

Audience: The power point presentation will be accessed by the students, teachers and parents of grade 12 which is present 

in the MS Teams as a performance task. 

Scenario: There is a need to inform students, parents and teachers about how the verification of Archimedes formula works 

to calculate the area of the parabola. 

Product / 

Performance: 

Product: The Power Point Presentation can be creatively done using any productivity tools where students are 

very much comfortable of using. It will contain different parabolas (using GEOGEBRA tool) for different 

students and they should verify the Archimedes Formula for their respective parabola. 

 

Performance: The students should use their creativity & Intelligence in making the Power Point by showing 

their skills in graphing the quadratic functions and finding the area of the region or the parabolic arch and to 

prove the Archimedes formula for a general parabola. 

 

 

Standards (Performance Rubrics) – 40 points 
 

Calculus Standard Standards Outstanding Very Good Good Acceptable Weak 

F.IF.7b  

Graph square root, 

cube root, and 

piecewise-defined 

functions, including 

step functions and 

absolute value 

functions. 

G.GMD.4: 

Identify the shapes of 

two-dimensional 

cross-sections of 

three-dimensional 

objects, and identify 

three-dimensional 

objects generated by 

rotations of two-

dimensional objects 

Graph the 

parabolic arc 

bounded by the 

arc and the x-

axis (using 

GEOGEBRA 

tool) and add 

the parabola in 

the ppt.  

 

Refer calculus 

textbook pg : 

311 , Qn: 2 

Students will 

graph the 

parabola using 

the online 

mentioned tool 

with no mistakes 

that are organized 

around the given 

topic. (15) 

 Students  will 

graph the 

parabola using 

the online 

mentioned tool 

with very few 

mistakes, that are 

organized around 

the given topic 

(14) 

Students  will 

graph the 

parabola 

using the 

online 

mentioned 

tool with 

some 

mistakes, that 

are organized 

around the 

given topic 

(13) 

Students  will 

graph the 

parabola using 

the online 

mentioned tool 

with many 

mistakes, that 

are not fully 

organized 

around the 

given topic 

(10) 

Students  

will graph 

the parabola 

using the 

online 

mentioned 

tool with 

mistakes, 

that are not 

organized 

around the 

given topic 

(8) 

  



F.IF.B.4: 

For a function that 

models a relationship 

between two 

quantities, interpret 

key features of graphs 

and tables in terms of 

the quantities, and 

sketch graphs showing 

key features given a 

verbal description of 

the relationship. 

Calculate the 

area of the 

above parabola 

by using 

appropriate 

integral 

boundaries. 

Students will 

calculate the area 

accurately with 

no mistakes(15) 

 

 Students will 

calculate the area 

with very few  

mistakes (14) 

Students will 

calculate the 

area with 

some 

mistakes (13) 

Students will 

calculate the 

area with 

many mistakes 

(10) 

Student 

haven’t 
calculate the 

area.(8) 

F.IF.B.4: 

For a function that 

models a relationship 

between two 

quantities, interpret 

key features of graphs 

and tables in terms of 

the quantities, and 

sketch graphs showing 

key features given a 

verbal description of 

the relationship. 

G.GMD.1 

Give an informal 

argument for the 

formulas for the 

circumference of a 

circle, area of a circle, 

volume of a cylinder, 

pyramid, and cone. 

Use dissection 

arguments, Cavalieri’s 

principle, and informal 

limit arguments. 

Find the base 

and height of 

the parabolic 

arch and verify 

Archimedes 

Formula( Area 

of the parabola  

A = (2/3)(bh) 

 

Students will 

verify 

Archimedes 

formula for their 

parabola correctly 

with no 

mistake.(10) 

Students will 

verify 

Archimedes 

formula for their 

parabola with 

Very few 

mistakes (9) 

Students will 

verify 

Archimedes 

formula for 

their parabola 

with some 

mistakes. (8) 

Students will 

verify 

Archimedes 

formula for 

their parabola 

with many 

mistakes (5) 

Students 

will verify 

Archimedes 

formula for 

their 

parabola 

without 

accuracy (3) 

 

  



Note: The sample below shows the verification of Archimedes formula for a general 

parabola. 

 

                                     

 

                                                                         3              3 

 Area of the Parabola = ∫ 9 − 𝑥23−3  = 9 [x]     -  [ 
𝑥33 ]

 

                                                                 -3             -3 

 

                                                         =9( 6) – (9 +9) 

                                                           =54 – 18 

                                                            = 36 

 

Archimedes formula = (2/3)bh 

                                  = (2/3)x 6x9 

                                   = 36 

 

Hence Verified 


