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Instructions for the standardized implementation of the 
supplementary examination

The following supplementary examination booklet contains four tasks that can be completed inde-
pendently of one another as well as the corresponding solutions.

Each task comprises three competencies to be demonstrated.

The preparation time is to be at least 30 minutes; the examination time is at most 25 minutes.

The formula booklet for the SRP in mathematics which has been approved by the Minister of Edu-
cation may be used. Furthermore, the use of electronic aids (e. g. graphics-capable calculators or 
other similar technologies) is permitted, provided that there is no means of communication (e. g. via 
the internet, intranet, Bluetooth, mobile networks, etc.) and no access to personal data. In order to 
ensure that the work is created independently, any use of AI-based applications or software, both 
online and offline, is prohibited.

After the examination, all materials (tasks, extra sheets of paper etc.) from the candidates are to 
be collected in. The examination materials (tasks, extra sheets of paper, data that has been pro-
duced digitally etc.) may only be made public after the time period allocated for the examination 
has passed.

Evaluation grid for the supplementary examination

The evaluation grid below may be used to assist in assessing the candidates’ performances.

Candidate 1 Candidate 2 Candidate 3 Candidate 4 Candidate 5

Task 1

Task 2

Task 3

Task 4

Total
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Explanatory notes on assessment

Each task can be awarded zero, one, two or three points. A maximum of twelve points can be 
achieved.

Assessment scale for the supplementary examination

Total number of competencies  
demonstrated

Assessment of the oral  
supplementary examination

12 Very good

10 – 11 Good

8 – 9 Satisfactory

6 – 7 Pass

0 – 5 Fail
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Task 1 

Swimming Pools

a)	 Family Huber owns a swimming pool as well as a jacuzzi. Both pools are currently completely 
full. 
 
The volume of water in the swimming pool is given by S, and the volume of water in the 
jacuzzi is given by J (S, J in m3). 
 
The following statements hold: 

The volume of water required to completely fill both pools is 44 m3. 
The volume of water required to fill the jacuzzi is 90 % less than the volume of water required 
to fill the swimming pool.

	 1)  �Determine S and J.

b)	 Family Meier has a swimming pool in the shape of a cuboid with base area A (in m2). There 
are currently 30 m3 of water in the pool. 
 
The water is pumped out of this swimming pool. The height of the water level in the swimming 
pool decreases by 0.05 m per minute. 
 
The time t in minutes it takes for the swimming pool to be fully pumped out is to be 
calculated.

	 1)  �Write down a formula in terms of A that can be used to calculate t. 

t = 

c)	 For a particular swimming pool, the following statements hold: 

The swimming pool’s filter pump has power P = 2 kilowatts and is in operation t = 6 hours 
per day. 
This filter pump is d = 180 days in operation. 
The electricity price for the running of the filter pump is p = 25 cents per kilowatt-hour.

	 1)  �Interpret the result of the calculation below in the given context with the corresponding 
units. 
 
P ∙ t ∙ d ∙ p = 2 ∙ 6 ∙ 180 ∙ 0.25 = 540
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Solution to Task 1 

Swimming Pools

a1)	 I: S + J = 44 
II: J = 0.1 ∙ S  
 
Calculation using technology: 

S = 40 
J = 4

b1)	 t = 30
0.05 ∙ A

c1)	 The result gives the running costs of the filter pump in the time period under consideration in 
euros. 
(These costs are 540 euros for 180 days in operation.)
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Task 2 

Temperature in Rooms

a)	 The temperature in a living room over time on a particular day can be modelled by the 
polynomial function f.  
 
f(t) = –0.024 ∙ t 2 + 0.6 ∙ t + 18 

t ... time in h with t = 0 for 00:00 
f(t) ... temperature at time t in °C

	 1)  �Determine the temperature at 07:00.

	 At time t1 , the following statements hold:  

I: f(t1) = a 
II: f′(t1) = 0 
III: f″(t1) < 0

	 2)  �	Using these three conditions, interpret t1 and a in the given context. 

b)	 The temperature in an office over time on a particular day from 00:00 to 12:00 can be 
modelled by the function g. 
 
In this time period, the instantaneous rate of change of the temperature is constant. 
 
At 02:00, the temperature is 20 °C, and at 12:00, the temperature is 24 °C.

	 1)  �Determine the temperature at 05:00.
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Solution to Task 2 

Temperature in Rooms

a1)	 f(7) = 21.024 
 
On this day, the temperature in this living room was around 21 °C at 07:00.

a2)	 At time t1 , the maximum temperature of a °C is reached. 

b1)	 g(t) = m ∙ t + c 
 
m = 24 – 20

12 – 2
 = 0.4 

c = 20 – 2 ∙ 0.4 = 19.2 
 
g(t) = 0.4 ∙ t + 19.2 
g(5) = 21.2 
 
The temperature at 05:00 is 21.2 °C.
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Task 3 

Ski Piste

a)	 The altitude profile of a particular ski piste can be modelled by the polynomial function H. 

x ... horizontal distance in km with x = 0 for the start of the ski piste 
H(x) ... height above sea level at distance x in km

	 1)  �Write down an expression that can be used to calculate the average rate of change of the 
height in the interval [0, x1]. 

	 Ski pistes are classified according to the categories blue, red, and black according to their 
slope. 
A ski piste in the red category has a slope of at least 25 % and at most 40 % at its steepest 
point. 
 
The following statement holds: 

H(x) = 0.1 ∙ x 3 – 0.3 ∙ x 2 + 1.2  with  0 ≤ x ≤ 2

	 2)  �Use H to show that this ski piste belongs in the red category.

b)	 Air pressure in terms of altitude can be modelled by the function p. 
 
p(h) = 1 000 ∙ ℯ–0.000126 ∙ h 

h ... altitude in m 
p(h) ... air pressure at altitude h in mbar 
 
At a particular ski hut, an air pressure of 875 mbar is measured.

	 1)  �Determine the altitude of this ski hut.
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Solution to Task 3 

Ski Piste

a1)	 H(x1) – H(0)
x1 – 0

 

a2)	 H″(x) = 0 
 
Calculation using technology: 

x = 1 
H′(1) = –0.3 
 
At the steepest point, the slope is 30 %. Therefore, this ski piste belongs to the red category.

b1)	 875 = 1 000 ∙ ℯ–0.000126 ∙ h 
 
Calculation using technology: 

h = 1 059.7... 
 
The ski hut is at an altitude of around 1 060 m.
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Task 4 

Computer Game 

In a particular computer game, players have to complete a task in a treasure room.

a)	 The door to this treasure room can be opened with a magic word. There are multiple magic 
words available to Martin. 
 
The following statements hold for two of these magic words: 

  • Magic word A opens the door with probability pA . 
  • Magic word B opens the door with probability pB . 
 
During one particular game, Martin tries magic word A first and then, if this doesn’t work, he 
tries magic word B.

	 1)  �Write down a formula in terms of pA and pB that can be used to determine the probability 
below.  

P(“the door opens in this game”) = 

b)	 In this treasure room, there is an empty chest. The chest is to be filled with 20 gemstones. In 
order to fill the chest, a random sample of 20 gemstones is selected, whereby each of these 
gemstones has a probability pD of being a diamond. 

	 1)  �Describe an event E in the given context whose probability can be calculated with the 
expression below. 

P(E ) = (20
3 ) ∙ pD

3 ∙ (1 – pD)17

	 The expected value of the number of diamonds in the full treasure chest is 4. 

	 2)  �Determine pD .
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Solution to Task 4 

Computer Game

a1)	 P(“the door opens in this game”) = pA + (1 – pA) ∙ pB

b1)	 E ... “exactly 3 gemstones in the full treasure chest are diamonds”

b2)	 20 ∙ pD = 4 
pD = 0.2


