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Part B Problems 1-13 which only require answers. 

Part C Problems 14-21 which require complete solutions. 

Test time 150 minutes for Part B and Part C together. 

Resources Formula sheet and ruler. 

 
 
Level requirements 
 
 The test consists of three written parts (Part B, Part C and Part D). 

Together they give a total of 59 points consisting of 21 E-, 22 C- 
and 16 A-points. 

 
 Level requirements for test grades 
 E: 15 points 
 D: 23 points of which 7 points on at least C-level 
 C: 30 points of which 12 points on at least C-level 
 B: 39 points of which 5 points on A-level 
 A: 47 points of which 9 points on A-level 
 
 
The number of points you can have for a complete solution is stated after each problem. You 
can also see what knowledge level(s) (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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1. Differentiate 
 
a) xxf 2sin)( =   _____________________  (1/0/0) 
 
b) xxxf e)( ⋅=   _____________________  (1/0/0) 
 
 

2. The function f  is defined by 22)( zzzf −= , where z  is a complex variable. 
 
a) Find )i(f   _____________________  (1/0/0) 
 
b) Find z  so that 10)( =zf   _____________________  (1/0/0) 
 
 

3. In the unit circle below, the angle A is marked where °= 70A  
 

  
 
Find two other angles, 1v  and 2v , in the interval °≤≤° 7200 v  which have the 
same cosine value as angle A. 
 =1v   _____________________  
 
 =2v   _____________________  (2/0/0) 
 
 

4. Find 
 
a) 1z  if i321 −−=z   _____________________  (1/0/0) 
 
b) a complex number 2z  so that 3Re 2 =z  and 42 >z  
  _____________________  (0/1/0) 
 
  

Part B: Digital resources are not allowed. Only answer is required. Write your answers in 
the test booklet. 
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5. Write down the smallest possible value the function 

13)( −+= xxg  can assume. 

  _____________________  (1/0/0) 
 
 
 

6. Which of the alternatives A-F is equal to °25cos ? 
 

A. °− 25sin1 2  B. °
°

25tan
25sin  C. 3

75cos °  

D. °−° 50cos75cos  E. 
°
°

25cos2
50sin  F. 

°
°

25sin
25tan  

 
  _____________________  (0/1/0) 
 
 
 

7. How many solutions are there to the equation 7.02tan =v  
within the interval °≤≤° 3600 v  
  _____________________  (0/1/0) 
 
 
 

8. In the figure below, three complex numbers z , u  and w  
are marked on a semi-circle. 
 

  
 
 
Which two of the alternatives A-F describe the number u ? 

A. zi  B. z2i  C. i
z  

D. wi  E. w2i  F.  i
w  

   _____________________  (0/1/0)  
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9. Which two of the alternatives A-F are anti-derivatives to 
x

xg 2)( =  for 0>x ? 

 

A. 2
2)(
x

xG =  

 

B. 2
21)(
x

xG −=  

 

C. 22)( −−= xxG  
 

D. 1ln2)( += xxG  
 

E. 2ln)( xxG =  
 

F. 2)(ln)( xxG =  
 

 
 
   _____________________  (0/1/0) 
 
 
 

10. Find 
h

ghg
h

)0()(
lim

0

−
→

 if xxxg 3sin4)( 2 +=   _____________________  (0/0/1) 

 
 
 

11. Which two of the following lines A-F are asymptotes to 
x

xxy 122 +−
= ? 

A. 0=x  

B. 0=y  

C. 1=x  

D. 12 +−= xy  

E. 2−= xy  

F. 22 −= xy   _____________________  (0/0/1) 
 
 
 

12. It holds for the complex numbers 1z  and 2z  that i31 =z  and 72 =z  

What is the smallest possible value that 21 zz +  can assume? 
 
  _____________________  (0/0/1) 
 
 
 

13. Find an anti-derivative to xxxf 3sin3cos)( 22 −=  
 
  _____________________  (0/0/1) 
 
  



NpMa4 vt 2014 

5 

 
 

14. The figure below shows a shaded region bounded by the curve xy −= 4 , 
the curve xy cos=  and the positive coordinate axes. 
 

  
 
 
Calculate the area of the shaded region. (2/1/0) 
 
 
 

15. Show that x
x
x sin

cos2
2sin

=  for all x  where the expressions are defined. (2/0/0) 

 
 
 

16. Calculate 
i2
i29

+
+  and give the answer in the form iba +  (2/0/0) 

 
 
 

17. Solve the equation 1)30cos()30cos( =°+−°− xx  (0/2/0) 
 
 
 

18. Find any possible maximum- and minimum points to the function f  where 
0,ln)( >−= xxxxf  (0/1/1) 

 
  

Part C: Digital resources are not allowed. Write your solutions on separate sheets of paper. 
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19. Find all integers 0>n  for which n)i1( +  is a real number. (0/1/1) 

 
 
 

20. The figure below shows the graph of the function 2332 23 +−−= xxxy  
 

  
 
 
Solve the equation 02cos3cos3cos2 23 =+−− xxx  (0/0/2) 
 
 
 

21. A function f  has the derivative 
2

cos64)( xxxf +=′  

 
a) Show that the function f  cannot have a maximum point. (0/1/1) 
 
b) Investigate whether f  has a minimum point. (0/0/2) 
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Part D Problems 22-30 which require complete solutions. 

Test time 120 minutes. 

Resources Digital resources, formula sheet and ruler. 

 
 
Level requirements 
 
 The test consists of three written parts (Part B, Part C and Part D). 

Together they give a total of 59 points consisting of 21 E-, 22 C- 
and 16 A-points. 

 
 Level requirements for test grades 
 E: 15 points 
 D: 23 points of which 7 points on at least C-level 
 C: 30 points of which 12 points on at least C-level 
 B: 39 points of which 5 points on A-level 
 A: 47 points of which 9 points on A-level 
 
 
The number of points you can have for a complete solution is stated after each problem. You 
can also see what knowledge level(s) (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 and show how you use your digital resources. 
 
 
 
 
 
 
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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22. How many degrees are 1.4 radians? Only answer is required (1/0/0) 
 
 
 

23. Tide is a phenomenon that occurs due to the gravitational forces the moon exerts 
on the sea level. In the course of one day there are both low tide and high tide. 
The largest differences between high and low tide on Earth can be found in 
Newfoundland on the east coast of Canada. 
 
According to a simplified model, the sea level in Newfoundland on a certain day 
can be described by the function 
 

xy 52.0cos0.80.8 +=  
 

where y  is the height of the water in metres compared to the lowest water level 
and x  is the number of hours after 03.00 
 
a) Calculate the difference in height between the highest and lowest water 

level according to the model above. Only answer is required (1/0/0) 
 
b) Use the above model and calculate at what rate the height of the water 

changes at 13.00 (1/1/0) 
 
 
 

24. The figure below shows a shaded region bounded by the curve 24 xxy −= , 
the line 3=x  and the x-axis. 
 
 

  
 
When the shaded region is rotated around the x-axis a solid of revolution is 
formed. Calculate the volume of the solid of revolution and answer to at least 
three significant figures. (2/0/0) 
 

Part D: Digital resources are allowed. Write your solutions on separate sheets of paper. 
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25. Find all roots to the equation 6.783 =− xx  

Answer to at least three significant figures. Only answer is required (2/0/0) 
 
 
 

26. A water tank containing 18 500 litres is emptied at a rate of )(tv  litres/minute, 
where ttv 12890)( −=  and t  is the time in minutes from the start of the 
emptying. 
 
How many litres pour out of the tank during the first 15 minutes? (0/2/0) 
 
 
 

27. Anna has been given the task of solving the following problem: 
 

A container has the shape of a right circular cone, see figure. 
Water pours into the container at a rate of 15 litres/min. 
At what rate does the height of the water level increase when it 
is 3.0 dm? 

 
 

 

 
 
Anna concludes that the relationship is 364.0 hV = , where V  is the volume in 
litres and h  is the height of the water level in dm. 
She does not know how to proceed from there. 
 
a) Help Anna complete the solution. (0/2/0) 
 
b) Show what Anna may have done to find the relationship 364.0 hV =  (0/3/0) 
 
 



NpMa4 vt 2014 

4 

 
28. A company is building a cabin in the Alps and wants to know the slope of the 

hill. According to a simplified model, the shape of the hill can be described by 

the relation x

x
xh

e6
e351.4)(

+
+

−=  where )(xh  is the height in km above sea level 

and x  is the horizontal distance in km. 
 

  
 
 
The company is building the cabin at a part of the hill that is 1.4 km above sea 
level. Calculate the slope of the hill where the cabin will be built. Answer to at 
least two significant figures. (0/2/0) 
 
 
 

29. A trigonometric curve has a maximum point at 





 5,

3
π2

 and a minimum point 

at 





 1,

3
π5

. There are no stationary points between these two points. 

Find an equation to the curve. 
 (0/0/3) 
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30. Jakob goes to his cottage to cut the rose hedge. The battery to his cordless hedge 

trimmer is completely empty and needs recharging.  
 
 

 

 

 
 

 
 
During the first hour when the battery is charged, the charging current is at a 
constant 1.5 Ampere. According to a simplified model, the charging current then 

changes at a rate of )1(36.0e468.0
d
d −−−= x

x
y  where y  is the charging current in 

Ampere and x  is the time in hours from when the charging of the hedge trimmer 
starts. The battery is considered fully charged when the charging current has 
decreased to 0.40 Ampere. 
 
How long does it take from the start of the charging until the battery is fully 
charged? (0/1/2) 
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Bedömningsformulär 
 
Elev:___________________________ Klass:_______________ Provbetyg:____________ 
 

D
elprov 

Uppg. Förmåga och nivå 
 

D
elprov 

Uppg. Förmåga och nivå 
Poäng E C A 

 
Poäng E C A 

B P PM RK B P PM RK B P PM RK 

 

B P PM RK B P PM RK B P PM RK 

B 1a              C 20_1             
 1b               20_2             
 2a               21a_1             
 2b               21a_2             
 3_1               21b_1             
 3_2               21b_2             
 4a              D 22             
 4b               23a             
 5               23b_1             
 6             

 
 23b_2             

 7             
 

 24_1             
 8             

 
 24_2             

 9             
 

 25_1             
 10             

 
 25_2             

 11             
 

 26_1             
 12             

 
 26_2             

 13               27a_1             
C 14_1             

 
 27a_2             

 14_2             
 

 27b_1             
 14_3             

 
 27b_2             

 15_1             
 

 27b_3             
 15_2             

 
 28_1             

 16_1             
 

 28_2             
 16_2               29_1             
 17_1             

 
 29_2             

 17_2               29_3             
 18_1               30_1             
 18_2             

 
 30_2             

 19_1             
 

 30_3             
 19_2             

 
 Total             

               Σ     
                             
              

 
 Total 6 9 4 2 3 5 9 5 2 2 7 5 

               Σ 59 21 22 16 
                             

              
 

              
                             
                             
                             
                             
                             

 
 
 
 
B = Begrepp, P = Procedur, PM = Problemlösning/Modellering och RK = Resonemang/Kommunikation 
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Bedömningsanvisningar 
 
Exempel på ett godtagbart svar anges inom parentes. Till en del uppgifter är bedömda elev-
lösningar bifogade för att ange nivån på bedömningen. Om bedömda elevlösningar finns i 
materialet markeras detta med en symbol. 
 
Delprov B 

 
1. Max 2/0/0 

 
a) Korrekt svar ( x2cos2 ) +1 EP 

 
b) Korrekt svar ( xx xee + ) +1 EP 

 
 

2. Max 2/0/0 
 

a) Korrekt svar ( i21+ ) +1 EP 
 

b) Korrekt svar ( i31± ) +1 EP 
 
 

3. Max 2/0/0 
 
En korrekt angiven vinkel, °290 , °430  eller °650  +1 EB 

med ytterligare en korrekt angiven vinkel +1 EB 
 
Kommentar: Ett svar med en korrekt och en felaktigt angiven vinkel ges 
första poängen. 
 
 

4. Max 1/1/0 
 

a) Korrekt svar ( i32+− ) +1 EB 
 

b) Korrekt svar (t ex i43+ ) +1 CB 
 
 

5. Max 1/0/0 
 
Korrekt svar (3) +1 EB 
 
 

6. Max 0/1/0 
 

Korrekt svar (Alternativ B: 
°
°

25tan
25sin ) +1 CB 
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7. Max 0/1/0 

 
Korrekt svar (4) +1 CB 
 
 

8. Max 0/1/0 
 

Korrekt svar (Alternativ B: z2i  och F: 
i
w ) +1 CPL 

 
 

9. Max 0/1/0 
 
Korrekt svar (Alternativ D: 1ln2)( += xxG  och E: 2ln)( xxG = ) +1 CP 
 
 

10. Max 0/0/1 
 
Korrekt svar (3) +1 AB 
 
 

11. Max 0/0/1 
 
Korrekt svar (Alternativ A: 0=x  och E: 2−= xy ) +1 AP 
 
 

12. Max 0/0/1 
 
Korrekt svar (4) +1 AB 
 
 

13. Max 0/0/1 
 

Korrekt svar (t ex 
6
6sin x ) +1 APL 

 
 

Delprov C 
 

14. Max 2/1/0 
 
Godtagbar ansats, t ex anger korrekta uttryck för triangelarean och arean 

under cosinuskurvan, 
2

44
1

⋅
=A  och xxA

/
dcos

2π

0
2 ∫=  +1 EPL 

med i övrigt godtagbar lösning med korrekt svar (7 a.e.) +1 EPL 

Lösningen kommuniceras på C-nivå, se de allmänna kraven på sidan 4. +1 CK 
 

Se avsnittet Bedömda elevlösningar. 
 












































