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Part D Problems 19–27 which require complete solutions. 
Test time 120 minutes. 

Resources Digital resources, formula sheet and ruler. 

 
 
The test consists of an oral part (part A) and three written parts (part B, part C and 
part D). Together they give a total of 65 points consisting of 23 E-, 22 C- and  
20 A-points. 
 
 Level requirements for test grades 
 E: 17 points 
  D: 26 points of which 8 points on at least C-level 
 C: 33 points of which 14 points on at least C-level 
 B: 43 points of which 6 points on A-level 
 A: 51 points of which 11 points on A-level 
 
 
The number of points you can get for a complete solution is stated after each problem.  
You can also see what knowledge levels (E, C and A) you can show in each problem.  
For example (3/2/1) means that a correct solution gives 3 E-, 2 C- and 1 A-point. 
 
For problems labelled “Only answer is required ” you only have to give a short answer. For 
other problems you are required to present your solutions, explain and justify your train of 
thought and, where necessary, draw figures. 
 
 
 
 
 
 
Write your name, date of birth and educational programme on all the sheets you  
hand in. 
 
 

Name: ________________________________________________________________  

Date of birth: ___________________________________________________________  

Educational programme: __________________________________________________  
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19. Manufacturers of LED light bulbs claim that the lifespan of the light bulbs 

varies between 625 and 1000 days. To check whether this is correct, a test 
using 75 light bulbs is carried out. In the test, the number of light bulbs 
failing is investigated.  
 
The number of light bulbs failing can, according to a simple model, be 
described by 

0.00412( ) e 1tL t ⋅= −  

where ( )L t  is the number of failed light bulbs and t is the time in days from 
the start of the test. 
 
a) Will all lamps still be working after 625 days according to the model? 

Justify your answer. (1/0/0) 
 
b) Using the model, determine how many days it will take before all of 

the light bulbs have failed. (2/0/0) 
 
 

 
20. The graph of the function 2( ) 5 10f x x= +  has a tangent at the point 

where 2x =  
The equation of the tangent may be written as 10y ax= −  
Determine a. (2/0/0) 
 
 

Part D: Digital resources are allowed. Write down your solutions on separate sheets of 
paper. 
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21. The figure shows a region marked in grey that can be described by the 

inequalities  
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Determine the greatest value attained by 5 8 30P x y= − +  in the region 
marked in grey.  (2/1/0) 
 
 

 
22. The consumption of energy drinks in Sweden is increasing. According to a 

simplified model, the consumption can be described by the exponential 
function  

( ) 0.558 1.16xf x = ⋅  

where ( )f x  is the yearly consumption in litres per capita and x is the time 
in years, starting from December 31, in the year 2001. The model may be 
assumed to be valid in the interval 0 14x≤ ≤  

 
Use the model to determine at which rate (expressed in litres/capita/year) 
the yearly consumption was increasing on December 31, in the year 2013. (0/2/0) 
 
 

 
23. A secant passes through two points on the curve 2.y x=  One of the points is 

(2, 4).  
 
a) Claim:  
 All secants of the curve 2y x=  passing through the point (2, 4) have a 

positive slope.  
 Is the claim correct? Justify your answer. (1/0/0) 
 
b) Determine the x-coordinate of the second point so that the slope of the 

secant will be exactly 20 (0/0/2) 
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24. In a certain music contest, votes are cast by text messaging. The relation 

2( ) 200 0.003r x x= −  

describes the number of incoming votes by text message per second, 
x seconds after the voting has started. 
 
 

  
 
Voting is open for four minutes. Determine how many votes by text 
message were cast during the last minute. (0/2/0) 
 
 

 
25. The figure shows the graph of the function f given by 3( ) 1.f x x= +  In the 

figure, two tangents to the graph are also shown. The points of tangency lie 
on opposite sides of the y-axis and at the same distance a from the y-axis. 
 

  
 
 
Assume that the tangents have slopes 1k  and 2k , respectively. Show that 

1 2k k=  regardless of how great the distance a is. (0/2/0) 
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26. In the figure the graph of 2( ) 45 638.25f x x x= − +  is shown, together with 

a rectangle with one corner at the origin, two corners on the positive 
coordinate axes and one corner on the graph. No part of the rectangle is 
allowed to be above the graph. 
 
 

  
 
The area of the rectangle varies as the locations of the corners on the 
coordinate axes and on the graph vary. The area can be described by a 
function A, where A depends on x. 
 
a) Determine the domain of the area function A. (0/0/1) 
 
b) Determine the range of the area function A. (0/0/3) 
 
 

 
27. In the figure, the curve exy =  and two lines passing through the point P on 

the curve are shown. The lines are parallel to the coordinate axes and the 
point P has x-coordinate a where 0a >  
 

   
 
Determine a so that the area of the lineated region is the same as the area of 
the shaded region. Give your answer correct to three decimal places.  (0/0/3) 

 


