Appendix I
In the EPA, examples of subtasks for (oral and) written examinations were also used to illustrate the differences between basic and advanced courses. 

Example: 

„Oblivimia“
In the population, 2% are "O-persons". These are people who have the pathogen for the disease "oblivimia" in their blood but are pre-symptomatic. A rapid test identifies 94% of O-persons as such, but the test also misclassifies 8% of non-O-persons as O-persons.

Question for Basic Course Subject Level
What is the probability that the test declares a selected person to be an O-person. Same question about being  a non-O-person? Explain your procedure.

Question for Advanced Course Subject Level
What is the probability that a person who tests positive is actually an O-person? Explain your procedure and evaluate the result (EPA 1989, p.10).

This example clearly shows that the Abitur examination tasks are associated with the expectation that the focus should not be on the pure processing of algorithms and calculations but, rather, on an understanding of mathematical concepts and procedures, including the corresponding argumentation and communication of possible procedures.


Appendix II

The basis for the Abitur tasks in the GDR set by a central task commission was the Lehrplan Mathematik – Oberstufe (Curriculum Mathematics Upper School 1979); here is an extract: 
“The task of teaching mathematics is to equip pupils with solid, applicable and expandable mathematical knowledge and skills, to develop their ability to apply typical and general scientific thinking and working methods, and to contribute to the deepening of the world outlook and morals of the working class. It is necessary to combine the teaching of mathematics with life while maintaining the system of acquiring knowledge and developing skills; to pay constant attention to the application of mathematical concepts, theorems, methods and procedures to examples from socialist industry and other areas of social practice and other sciences; and through all this to support the polytechnical education and training of pupils.
In the field of mathematical knowledge and skills, the following goals are to be achieved above all: the basic mathematical knowledge and skills to be acquired by grade 10, in particular with regard to computing in different number ranges and working with quantities, quantities, illustrations and functions, equations and inequalities, geometrical concepts, phrases, presentation and construction methods, the calculation of area of contents and volumes. Those skills should be so consolidated and deepened that they are permanently mastered by the students and can be used reliably. [….] In addition, after appropriate preparation, pupils must also be able to use mathematics lessons at the A level to learn about theme complexes, fundamental problems and their solutions, proof of important sentences, and rules in a coherent way.
With the acquisition of this mathematical knowledge and these skills, the development of the intellectual ability of the students is to be promoted sustainably. Above all, this requires that the understanding and independent application of mathematical and general scientific ways of thinking and working be methodically and systematically taught. An important task for the teacher is to observe the guidelines of mathematics instruction up to grade 10 and to follow them in the sense characterized below.”
Table 1 Mathematics Abitur curriculum (GDR) - distribution of subjects (Lehrplan-Mathematik-Oberstufe 1979)
Content overview[footnoteRef:1] [1:  The planning in class 11 is based on 30 teaching weeks and in class 12 (until the Abitur examinations) 26 teaching weeks with 5 teaching hours (lessons) each week.] 

CLASS 11
	1.
	Sequences of numbers; the proof procedure of complete induction; combinatorics
	35 Hours

	1.1.
	Sequences of numbers and their partial sums; the proof procedure of the complete induction
	(19 Hours)

	1.2.
	Combinatorics
	(8 Hours)

	1.3.
	Exercises and applications
	(8 Hours)

	2.
	Limit values of number sequences and functions
	25 Hours

	2.1.
	Boundaries; limits of number sequences
	(12 Hours)

	2.2.
	Limit values and continuity of functions
	(8 Hours)

	2.3.
	Exercises and applications
	(5 Hours)

	3.
	Differential calculus
	66 Hours

	3.1.
	Derivation of a function
	(8 Hours)

	3.2.
	Differentiation rules; the differentiation of rational
functions and square root functions
	(15 Hours)

	3.3.
	Investigating Graphs; extreme value tasks
	(25 Hours)

	3.4.
	Basic functions
	(5 Hours)

	3.5.
	Exercises and applications
	(13 Hours)

	4.
	Integral calculus
	24 Hours

	4.1.
	     Definite integral
	(6 Hours)

	4.2.
	The fundamental theorem of differential calculus
	(6 Hours)

	4.3.
	Area content calculations
	(6 Hours)

	4.4.
	Exercises and applications
	(6 Hours)

	 
	Total
	150 Hours


CLASS 12
	1.
	Vector calculus and analytical geometry
	72 Hours

	1.1.
	Translations and vectors
	(12 Hours)

	1.2.
	Component and coordinate representation of vectors
	(12 Hours)

	1.3.
	Analytical geometry of the straight line
	(13 Hours)

	1.4.
	Scalar product and applications
	(13 Hours)

	1.5.
	Analytical geometry of the circle
	(7 Hours)

	1.6.
	Exercises and applications
	(15 Hours)

	2.
	Other classes of non-rational functions; their differentiation and integration
	58 Hours

	2.1.
	Review
	(5 Hours)

	2.2.
	Logarithmic and exponential functions; their
differentiation; Integration of exponential functions
	(15 Hours)

	2.3.
	Angular functions; their differentiation and integration
	(20 Hours)

	2.4.
	Exercises and applications; review
	(18 Hours)

	 
	Total
	130 Hours




Appendix III The Bavarian examination of 1989

The Bavarian examination included three large tasks. Each one of the three tasks was worth 40 points on the test. The first one was devoted to Calculus and is translated below. The second task required checking whether three given points define a plane, setting up a normal equation and a parameter equation of the plane, and finding the point where the perpendicular dropped from some point intersects the plane and calculating the measures of some angles as well as the distance between some given points. The third task was on probability theory.  

Sample assignment Bavaria 1989, infinitesimal calculus, (WP Wissensportal GmbH 2020)

The function f is defined in . Its graph is denoted by Gf.

1. a) Find the points of intersection of Gf with the coordinate axes.
b) Find the intervals of monotonicity of the function f and find the points of extrema of of Gf. Explain the type of this point.	               
[For control: f’(x)= -2 (1 + 2x) / e2x][footnoteRef:2] [2:  This information were given to the students at the exam. The EPA make explicit specifications in this regard: 
The subtasks of a task should be so independent of each other that a mistake - especially at the beginning - does not make further processing of the task impossible. If necessary, intermediate results can be included in the task. The breakdown must not be so detailed that a solution path is necessarily predetermined. A balanced relationship between formal and application-related (inner-mathematical or realistic) examination requirements must be ensured (EPA 1989/2002, p.14). 
] 

c) Using only the second derivative of the function f, show that Gf has exactly one inflection point and write an equation of the tangent line at this point (tangent of inflection).                                                       
[Possible partial result: 2x + y – 2 = 0]2
d) Investigate the behavior of the function f as x→ +∞ and give an equation of the asymptote(s) of Gf. Hint: The fact that lim z͢ → +∞  z/ez = 0 may be used without proof.2
e) Draw in a coordinate system (unit of length 2cm) the graph Gf in the domain [-1,3] using the previous results and the function values f(0,5) and f(2) as well as the tangent of inflection.

2. a) Show that the function F: x → -e-2x(x+1.5) with DF = ℝ is an antiderivative of f.
b) In the first quadrant, the region is bounded by the tangent of inflection, the x-axis, the line x=k with k>1, and the graph Gf . Find the area A(k) of this region.
c) Can this area A(k) become arbitrarily large for k→ +∞? Justify your answer.


Appendix IV  GDR Abitur examination in 1989
In the “basic part”, there were five large tasks. The third and fourth of which were devoted to Calculus and are cited below. 
The requirements of the 3rd and 4th calculus task as well as an elective task are comparable to the Bavarian calculus task.      
Calculus tasks from the basic part
3.	The function f is defined by y = f(x) = e 0.5x   (0 ≤ x ≤ 4).
a) Draw the graph of the function f.
b) The graph of the function f, the coordinate axes, and the straight line x = 4 bound a region. There is exactly one straight line x = c (with 0 < c < 4), which divides this region into two sub-regions with the same area. Find c. Show the line x = c in your drawing.

4. 	The function f is defined by   y = f(x) = -1 + 2 sin x/2.
a) Find the smallest period p and the range of the function f.
Calculate the zeros of the function f in the interval 0 ≤ x ≤ 4π.
Sketch the graph of the function f in the interval 0 ≤ x ≤ 4π.
b) Calculate an equation of the line tangent to the graph of the function f at point 
Po (2π; f(2π)).

     Example of one of the three elective tasks:
     	

The function f is defined by the equation     (0 ≤ x ≤ 8)
a) Prove that the function f has no zero.
b) Calculate the coordinates of the local extremum point of the graph of f. 
(No proof is required here)2. Sketch the graph of the function f.
c) Find the area of the region which is bounded by the graph of the function f, the 	coordinate axes, and the line x = 8.
d) A (0; f(0)) and B (8; f(8)) are two points of the graph of f. Let P be a point
on the x axis. Calculate the abscissa of the point P so that the scalar product 
of the vectors   PA and PB   is minimal.

The other mandatory tasks 
1.	The triangle ABC is given with A (1; 5), B (3; -3), C (5; 1). 
a) Draw the triangle ABC.
b) Set up an equation of the straight line g1 which passes through A and bisects the   side BC.
c) Set up an equation for the perpendicular bisector g2 of side AB.
d) Calculate the coordinates of the intersection S of the lines g1 and g2. 
e) Find the angle φ formed  by the lines g1 and g2.

 2.	Given are the first elements a1 = 4.9; a2 = 14.7; a3 = 24.5 of the arithmetic  	number sequence (an).
a) Calculate a4.
Provide an explicit formula for this sequence.
b) Calculate the terms s1, s2 and s3 of the partial sum sequence (sn) belonging to (an).
c) Prove by complete induction that for all n (n ≥ 1) applies: sn = 4.9 n2.
	
	


5.         a) Find the set of all real numbers x for which the term √(In x) is defined.
            b) Given are the lines g1 and g2 by
    g1: x + ay = 1 (a ≠ 0)                  g2: 2x + 3y = 4.
    Find a for the case that g1 and g2 are parallel to each other.
    Find a for the case that g1 and g2 are perpendicular to each other.
c) Five-signs indexes should be formed as follows: The first two signs should be  two different letters and the last three digits should be three different numbers. How many different indexes can be formed if the 26 letters of the alphabet and the digits 0; 1; 2; ...; 9 are used?
 The other selection tasks: 
	6.
	[image: ]
The sketch shows a regular pyramid with a square base OABC and the vertex S.
The edge AB has a length of 12 length units, the height FS has a length of 18 length 
units. On FS is a point P with FP = z length units. (Sketch not to scale)

	a)
	Find the coordinates of the points F and S. Determine the lengths of the distances 
OP and SP as a function of z.

	
	

	b)
	On FS there is a point P1, which is equidistant from all five vertices of the pyramid.
     Calculate the z-coordinate z1 of point P1.

	c)
	There is a point P2 on FS, for which the following applies:
     The sum of the distances of point P2 from the five vertices of the pyramid is minimal.
     Calculate the coordinate z2 of point P2.


	 7.
	A motorboat and a helicopter move in a straight line uniformly. At 0:00 the motor 
boat is at point S0 (1; 1; 0) and the helicopter at point H0 (19; 5; 0.5), and at 0:10 the 
motor boat is at point S10 (3; 2; 0) and the helicopter at point H10 (14; 5; 0.5). 
(Coordinate unit: 1 km)


	a)
	Set up one parameter equation each for the path of the motor boat and the path of the
helicopter. 

	b)
	Calculate the distance between motorboat and helicopter at 0:10 o’clock.  

	c)
	[bookmark: _GoBack]At 0:30 a.m. the motor boat has reached the point S30 and the helicopter the point H30.
     Determine the coordinates of the points S30 and H30.
     Calculate the distance between these two points.

	d)
	Determine the time in case the distance between the motor vessel and the helicopter is 
minimal. (Proof of the extremum is not required for this task).


	
	

	
	

	
	

	
	

	
	


Appendix V

The IQB task pool is a collection from which the federal states can, but do not have to, choose tasks for the exam. After the Abitur examination, those tasks from the IQB Pool that have been selected by the federal states are published, see https://www.iqb.hu-berlin.de/abitur/pools2019/mathematik for the Abitur year 2019. In order to give an impression of the requirements in Part A - in which aids may not be used: Here is one sample IQB task. 

Competence expectations in requirement area III[footnoteRef:3] for part b) and area II[footnoteRef:4] for a): [3:  Requirement area III comprises - planned and creative work on more complex problems with the aim of independently arriving at solutions, interpretations, evaluations and conclusions - conscious and independent selection and adaptation of suitable learned methods and procedures in novel situations (EPA 1989/2002, p.13)
]  [4:  Requirement area II comprises - independent selection, arrangement, processing and presentation of known facts under given aspects in a context known through practice - independent transfer of the learned to comparable new situations, whereby it can be either about changed questions or about changed factual contexts or about modified procedures (EPA 1989/2002, p.12) ] 


Figure 1 shows the inflow and outflow rate (in m³/ h) of water for a water tank for an observation period of six hours. At the beginning of the observation, the tank contains 2m³ of water. 
a) Determine the volume of water in the tank two hours after the start of the observation period.  
b) Sketch, in Figure 2, the graph showing the volume of water changing in the tank as a function of time. 
             Fig. 1                                    Fig. 2
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