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Part B Problems 1-11 which only require answers.

Part C Problems 12-16 which require complete solutions.
Test time 120 minutes for Part B and Part C together.
Resources Formula sheet and ruler.

Level requirements

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
24 E-, 23 C- and 18 A-points.

Level requirements for test grades

E: 18 points

D: 28 points of which 8 points on at least C-level
C: 36 points of which 15 points on at least C-level
B: 46 points of which 7 points on A-level

A: 55 points of which 12 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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Part B: Digital resources are not allowed. Only answer is required. Write your answers in the

test booklet.

1.  Determine f'(x) if

a) f(x)=4x+7x+2 f'(x) = (1/0/0)
b f)=e* AOE (1/0/0)
2. Calculate ‘ 332 ‘ (1/0/0)
3.  The figures show the main characteristics of the graphs of six different
functions.
a)  Two of the figures A-F show a graph of a discrete function.
Which two?
(1/0/0)
b)  Two of the figures A-F show a graph of a function which
is continuous for all x. Which two?
(1/0/0)
A.
A / 7 A
1 o T 1
T — T — T —
1 X 1 X 1 x
D.
v vA v
11 1 11
T — T o T o
/ 1 \x 1 X 1 x
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4.  The figure shows the graph of the function f.

A
g .3)
(8, 2)
y=f(x)
—
(0,0) X
4
a)  Determine j F(x)dx (1/0/0)
0
b)  Determine f'(5) (1/0/0)
5.  Simplify the expressions as far as possible.
a)  x(7+x)(7-x)+x° (1/0/0)
11!
b) (— + —j (0/1/0)
X X
2 X
c + 0/1/0
) x-2 2-x ( )
6.  The equation of a circle can be written (x — a)2 +(y-— b)2 =r2.
The point (7, 5) lies on a circle with its centre at (5, 3), see figure.
Determinea, b and r for this circle.
v
(7, 3)
a= b= (1/0/0)
x> r= (0/1/0)
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It holds for a polynomial function f that the derivative has only two zeroes.
The table shows the sign of the derivative for some different values of x.

X -2 0 2 5
S'(x) - 0 + 0 +
Sketch a possible graph of the function f* in the coordinate system below. (0/2/0)
v
—
-2 2 4 6 8 X

There are several rational expressions that satisfy the following conditions:

e The expression has the value 0 only when x =-5

e The expression is not defined for x =10

Give an example of a rational expression that satisfies
both conditions.

(0/2/0)




9.
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The figure shows how a glass is filled with water. The glass is narrower at
the bottom. The water pours out of the tap at a constant speed. The height of
the water surface /# above the bottom of the glass is a function of time ¢.

Which of the graphs A-F best describes the derivative A'(¢) during the time

the glass is filled?
(0/1/0)
A. . C.
v v v
y=h'() m
w
— o o
t t t
D. . F.
vA vA vA
m y=h'(0)
o — e
> t t t
y=h(?)
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10. Give an example of a function f that is not constant
and that has the limit 3 when x — oo.

f(x)= (0/0/1)

11. The figure below shows a unit circle touched by a line L which is parallel to
the y-axis. There is a point Q on the line L that has y-coordinate #. The line
segment between the origin and Q forms the angle v with the x-axis. It holds
for the angle v that 0° < v < 90°.

v A 0

=Y

Determine cosv expressed in . (0/0/1)
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Part C: Digital resources are not allowed. Do your solutions on separate sheets of paper.

12. Olle and Olga sell chanterelles and are considering raising the kilo price of
the chanterelles in order to increase the daily income. They have found that
the daily income as a function of the increase in price is given by
£(x) =-0.1x2 + 5x + 3000
where f(x) is the daily income in SEK and x is the increase in price in
SEK/kg.

Calculate, by using the derivative, what increase in price x that gives the
largest daily income. (2/0/0)

13. Calculate

2

a) j 4x3 dx (2/0/0)
1
12

b) j —dx (0/2/0)
2x

Jx

14. Determine f"'(4) if f (x):T.

Give the answer on the simplest form. (0/2/0)

15.  What must be true in order for the line y = f(x) to touch the curve
y = g(x) at the point where x =a ? (0/0/2)




16.
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A unit fraction is a fraction where the numerator is 1 and the

) ) e 111
denominator is a positive integer, that is > E -~ and so on. The
Egyptians used unit fractions in their calculations. Instead of writing

3 they wrote the fraction as a sum of different unit fractions: %+%

.2 ) ) ) .
The fraction g can be written as the sum of three unit fractions that satisfies

the conditions:

e The second unit fraction has a denominator which is 3 times as large as
the numerator of the first unit fraction.

e  The third unit fraction has a numerator which is 1 less than the
numerator of the first unit fraction.

Write down an equation and show by solving this that there is only one way

to write the fraction 3 as a sum of three unit fractions, if the conditions are

satisfied.

(0/0/3)
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Part D Problems 17-26 which require complete solutions.
Test time 120 minutes.
Resources Digital resources, formula sheet and ruler.

Level requirements

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 consisting of
24 E-, 23 C- and 18 A-points.

Level requirements for test grades

E: 18 points

D: 28 points of which 8 points on at least C-level
C: 36 points of which 15 points on at least C-level
B: 46 points of which 7 points on A-level

A: 55 points of which 12 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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Part D: Digital resources are allowed. Do your solutions on separate sheets of paper.

17. Determine the acute angle v so that the area of the triangle is 7.0 cm’. (2/0/0)
(cm)
3.5
4.5

18. In Sweden we eat more and more pasta. According to a simplified model,
the consumption of pasta in Sweden can be described by the

exponential function: P=0.791- 0-0526:

where P is the yearly pasta consumption in kg per person and ¢ is the time
in years after 1960.

a)  Assume that the pasta consumption continues to increase according to
the model. Determine in what year the yearly pasta consumption will
be 15 kg per person. (2/0/0)

b)  The model has corresponded well with reality from 1960 to today.
Evaluate how well the model will correspond to reality at the end of
this century. (2/0/0)




19. Sofia

7 |
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al _é , see figure below.

draws the graph of f(x) =

D

50

40

30

20

10

b)

Sofia claims that: “The largest value is found when x =6
Is she right? Justify.

Sofia claims that: “For x > 6 the smallest value of the function is 1”
Is she right? Justify.

(1/0/0)

(0/1/1)
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20. Kalle is going to solve the following problems:

a) Find all antiderivatives of f(x)= x?

2
b) Calculate j x2dx
0

Below you can see his correct solution:

F(x) ,x_ ' ¢ Ausweva F(¢)- z% a1 1]
‘;_A,,;_:i (‘ ,AZA;‘_'Z . . 3 - 3 - &
5)‘ 3 | X | =2 —Q & Aoswce 0]

- S 3 9, 3 3 3 T

When he determines all antiderivatives in the a)-task he adds a constant C.
Explain why he does not have to add a constant C when calculating the
integral in the b)-task.
(1/1/0)

21. Kajsa has a thin iron sheet that measures 2.4 m x1.2 m. She will make a
wind shield for her rabbits out of the iron sheet.

The wind shield will consist of a roof, two sides and a back. Kajsa will cut
out two squares from the iron sheet and then fold it into a wind shield. Kajsa
wants the wind shield to have as large volume as possible. Assume that the
pieces she will cut out have the length x metres where 0 < x <1.2

See figure.
- 2.4 - (m)
1
X X
| I !
|—-— X ——| |——— X ——]
| |
| |
| |
: :
\ SIDE i BACK i SIDE
| |
| |
Determine x so that the wind shield will have as large volume as possible. (0/3/0)



22,

23.

24,
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The graph of f(x)= x*—4x hasa tangent at point P.
The tangent has the gradient —17.5
Determine the x-coordinate of point P. (0/2/0)

In the triangle ABC the angle B =25° and the side BC is twice as long as
side AC. Calculate angle A. (0/3/0)

The figure shows the graphs of the functions f and g.

); A
\
\
T\
) \
N\ \ I \
/
y \\ \
3 \ N
\
y \
\
y=f(x) \
2 \\
\ /
L
\
\ y=g(x)
1
\
\
\
1 2 to3 “ X

It holds for the function 4 that h(x) = f(x) — g(x).
Determine 4'(2). (0/0/2)



25.

26.
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It holds for a polynomial function f that:

e f"(x)=-2 forall x

e f()=5
¢ /(=3
Determine the function f. (0/0/2)

The number of bacteria in a bacterial cultivation increases exponentially
with time. At 16.00 the number of bacteria is 20 000 and the growth rate is
then 5 000 bacteria/hour.

Determine how many bacteria there were in the bacterial cultivation
at 12.00 (0/0/3)
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To the student - Information about the oral part

You will be given a problem that you will solve in writing, and then you will present your
solution orally. If you need, you can ask your classmates or your teacher and use your
textbook for help when solving the problem. Your oral presentation starts with you presenting
what the problem is about and then you describe and explain your solution. You must present
all steps in your solution. However, if you have done the same calculation several times (for
example in a table) it might be sufficient if you present some of the calculations. Your
presentation should take a maximum of 5 minutes, and be held to a smaller group of your
classmates and one or more teachers.

The problem given to you should, on the whole, be solved algebraically. You might need a
calculator to do some of the calculations but, when presenting your solution, you should avoid
referring to the use of your calculator for drawing graphs and/or symbolic handling (if that is
the type of calculator you are using).

When assessing your oral presentation, the teacher will take into consideration:
e how complete, relevant and structured your presentation is,
e how well you describe and explain the train of thought behind your solution,
e how well you use mathematical terminology.

How complete, relevant and structured your presentation is

Your presentation must contain the necessary parts in order for a listener to follow and
understand your thoughts. What you say should be in a suitable order and be relevant. The
listener must understand how calculations, descriptions, explanations and conclusions are
connected with each other.

How well you describe and explain the train of thought behind your solution

Your presentation should contain both descriptions and explanations. To put it simple, a
description answers the question Zow and an explanation answers the question why. You
describe something when you for instance tell Zow you have done a calculation. You explain
something when you for instance justify why you could use a certain formula.

How well you use mathematical terminology
In your presentation you should use a language that contains mathematical terms, expressions
and symbols, suitable for the problem you have solved.

Mathematical terms are for example words like “exponent”, “function” and “graph”.

An example of a mathematical expression is that x? is read “x to the power 2” or “x squared”.
Some examples of mathematical symbols are © and f(x), which are read “pi” and “f of x”.

22
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Problem 1.
Name:

When assessing your oral presentation, the teacher will take into consideration:
e how complete, relevant and structured your presentation is,

e how well you describe and explain the train of thought behind your solution,

e how well you use mathematical terminology.

Let f(x)=x"+3x%—45x
Determine the extreme points of the function. Then use these to sketch the graph of the
function.

23
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Problem 2.
Name:

When assessing your oral presentation, the teacher will take into consideration:
e how complete, relevant and structured your presentation is,

e how well you describe and explain the train of thought behind your solution,

e how well you use mathematical terminology.

The figure shows a rectangular border with a pattern consisting of three similar
parabolas. The border is 4 dm high and 12 dm long. Calculate the area of the grey
region.

y A (dm)

=Y

|
\4

24
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Problem 3.
Name:

When assessing your oral presentation, the teacher will take into consideration:
e how complete, relevant and structured your presentation is,

e how well you describe and explain the train of thought behind your solution,

e how well you use mathematical terminology.

Calculate the area of the quadrangle. 68 (cm)

7.6
54

90°

8.0

25
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Problem 4.
Name:

When assessing your oral presentation, the teacher will take into consideration:
e how complete, relevant and structured your presentation is,

e how well you describe and explain the train of thought behind your solution,

e how well you use mathematical terminology.

The figure shows the graph of f(x) = x> +7x* +4x—-12 and a straight line. These

intersect at the points 4 and B with x-coordinates —6 and —3, see figure.
Where on the graph of fare there tangent lines that are parallel to the given line?

v

n
D
\

=Y

/.
Nz
/

f -2

D

26
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Allménna riktlinjer for bedomning

Bedomning ska ske utgdende fran ldroplanens mal, &mnesplanens formagor samt kunskaps-
kraven och med hénsyn tagen till den tolkning av dessa dokument som gjorts lokalt. Utgangs-
punkten &r att eleverna ska fa podng for lI6sningarnas fortjénster och inte podngavdrag for fel
och brister.

For att tydliggora anknytningen till kunskapskraven anvinds olika kvalitativa formagepoéng. I
elevernas provhiften anges den poidng som varje uppgift kan ge, till exempel innebar (1/2/3) att
uppgiften ger maximalt 1 E-podng, 2 C-podng och 3 A-podng. I beddmningsanvisningarna
anges dessutom for varje podng vilken formaga som provas. De olika férmédgorna &r inte obero-
ende av varandra och det dr den forméga som beddms som den huvudsakliga som markeras.
Formagorna betecknas med B (Begrepp), P (Procedur), PL (Problemldsning), M (Modellering),
R (Resonemang) och K (Kommunikation). Det betyder till exempel att Ep;. och Ag ska tolkas
som en “’problemldsningspoéng pa E-niva” respektive en ’resonemangspoing pa A-niva”.

For uppgifter av kortsvarstyp, dir endast svar krévs, ér det elevens slutliga svar som ska be-
domas.

For uppgifter av langsvarstyp, dir eleverna ska ldmna fullstindiga l6sningar, kravs for full
poéng en redovisning som leder fram till ett godtagbart svar eller slutsats. Redovisningen ska
vara tillrackligt utforlig och uppstélld pa ett sadant sdtt att tankegangen kan f6ljas. Ett svar
med t.ex. enbart resultatet av en berdkning utan motivering ger inga poéng.

Fragan om hur vissa typfel ska paverka bedomningen ldmnas till lokala beslut. Det kan till
exempel gilla lapsus, avrundningsfel, foljdfel och enklare raknefel. Om uppgiftens komplexi-
tet inte minskas avsevért genom tidigare fel s kan det lokalt beslutas att tilldela poidng pa en
uppgiftslosning trots forekomst av t.ex. lapsus och foljdfel.

Bedomningsanvisningar
Bedomningsanvisningarna till ldngsvarsuppgifterna ar skrivna enligt tva olika modeller. Av-
vikelser fran dessa kommenteras i direkt anslutning till uppgiftens beddmningsanvisning.

Modell 1:
Godtagbar ansats, t.ex. ... +1 Ep
med 1 6vrigt godtagbar 16sning med korrekt svar (...) +1 Ep

Kommentar: Uppgiften ger maximalt (2/0/0). Den andra podngen dr beroende av den forsta podngen,
d.v.s. den andra podngen utfaller forst om den forsta podngen utfallit. Detta indikeras med anvdind-
ning av liten bokstav och oftast av att ordet "med’” inleder den rad som beskriver vad som krdvs for
att den andra podngen ska erhdllas.

Modell 2:

E C A

Godtagbart enkelt resonemang,
tex. ...

1 Ex

Godtagbart vdlgrundat reso-
nemang, t.ex. ...

1 ER och1 CR

Godtagbart vilgrundat och
nyanserat resonemang, t.ex. ...

1 ER, 1 CR och 1 AR

Kommentar: Uppgiften ger maximalt (1/1/1). Denna typ av bedomningsanvisning anvinds ndr en och
samma uppgift kan besvaras pa flera kvalitativt olika nivder. Beroende pd hur eleven svarar utdelas
(0/0/0) eller (1/0/0) eller (1/1/0) eller (1/1/1).
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Bedomning av skriftlig kommunikativ formaga

Formagan att kommunicera skriftligt kommer inte att sirskilt beddmas pa E-nivé for enskilda
uppgifter. Elever som uppfyller kraven for provbetyget E for de 6vriga forméagorna anses
kunna redovisa och kommunicera pa ett sddant sitt att kunskapskraven for skriftlig kommuni-
kation pa E-niva automatiskt ar uppfyllda.

For uppgifter dar elevens skriftliga kommunikativa formaga ska bedomas géller de allménna
kraven nedan.

Kommunikationspodng pé C-niva (Cg) ges under forutsittning att eleven behandlat uppgiften
1 sin helhet och att 16sningen i1 huvudsak dr korrekt.
Dessutom ska
1. 16sningen vara nagorlunda fullstdndig och relevant, d.v.s. den kan sakna nagot steg eller
innehalla nagot ovidkommande. Losningen ska ha en godtagbar struktur.
2. matematiska symboler och representationer vara anvianda med viss anpassning till syfte
och situation.
3. 16sningen vara mojlig att f6lja och forsta.

Kommunikationspodng pa A-niva (Ax) ges under forutsittning att eleven behandlat uppgiften
1 sin helhet och att 16sningen i1 huvudsak dr korrekt.
Dessutom ska
1. 16sningen vara 1 huvudsak fullstindig, valstrukturerad samt endast innehalla relevanta
delar.
2. matematiska symboler och representationer vara anvinda med god anpassning till
syfte och situation.
3. 16sningen vara latt att folja och forsta.

For uppgifter dér det kan delas ut kommunikationspoéng pa C- eller A-niva kan bland annat
symboler, termer och hinvisningar forekomma i l6sningen. Foljande tabell kan da vara till
stod vid bedomningen av skriftlig kommunikativ forméga:

Symboler tex. =, % <, >,52 %, 4,4, f(0), £, (0, % v, ([ L],
brakstreck, index, lim, VL, HL, symbol for vinkel, gradtecken

Termer t.ex. absolutbelopp, cirkel, enhetscirkel, polynom, rationellt uttryck,
kontinuerlig/diskret funktion, rét linje, andragrads-/polynom-/potens-
/exponentialfunktion, funktionsvirde, definitions-/virdemangd, punkt,
intervall, omrédde, koordinat, koordinatsystem, graf, kurva, skarningspunkt,
nollstille, symmetrilinje, lutning, riktningskoefficient, andpunkt, sekant,
tangent, dndringskvot, fordndringshastighet, gransvérde, derivata, andra-
derivata, teckenschema, vixande/avtagande, extrempunkt, maximi-/minimi-
/terrasspunkt, storsta/minsta vérde, primitiv funktion, integral, talet e,
naturlig logaritm

Hanvisningar  t.ex. till derivatans definition, rdta linjens ekvation, tangentens ekvation,
cirkelns ekvation, enhetscirkeln, areasatsen, cosinussatsen, sinussatsen,
definitionen for sinus

Ovrigt t.ex. figurer (med inforda beteckningar), definierade variabler, tabeller,
angivna enheter
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Provsammanstillning — Kunskapskrav

Tabell 1 Kategorisering av uppgifterna i kursprovet i Matematik 3¢ i forhallande till niva
och formagor. Podngen i denna tabell anges 1 samma ordning som i bedom-
ningsanvisningen. Till exempel motsvarar 18a 1 och 18a 2 den forsta respek-
tive andra podngen i uppgift 18a.

Uppg. Férmaga och niva Uppg. Férmaga och niva
§ Poidng E c A § Podng 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
A M1 1 D [17_1 1

M 2 1 17 2 1

M 3 1 18a_1 1

M 4 1 18a_2 1

M 5 1 18b_1 1

M 6 1 18b_2 1

M 7 1 19a 1
B [1a 1 19b_1 1

1b 1 19b_2 1

2 1 20_1 1

3a 1 20 2 1

3b 1 21 1 1

4a 1 21 2

4b 1 21 3 1

5a 1 22 1 1

5b 1 22 2 1

5¢ 1 23 1 1

6_1 1 23_2 1

6_2 1 23_3 1

7.1 1 24 1 1

7.2 1 24 2 1

8.1 1 25_1 1

8 2 1 25 2 1

9 1 26_1 1

10 1 26_2 1

11 1 26_3 1
C[12_1 1 Total ([ 6 7 6 5(5 6 7 5|2 0 7 9

12_2 1 > 65 24 23 18

13a_1 1

13a_2 1

13b_1 1

13b_2 1

141 1

14 2 1

15_1 1

15 2 1

16_1 1

16_2 1

16_3 1

B = Begrepp, P = Procedur, PM = Problemlésning/Modellering och RK = Resonemang/Kommunikation
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Provsammanstéllning — Centralt innehall

Tabell 2 Kategorisering av uppgifterna i kursprovet i Matematik 3¢ i forhallande till niva
och centralt innehdll. En lista 6ver det centrala innehallet aterfinns 1 slutet av
detta hafte.

Del-

Uppg. Niva Centralt innehall Kurs Ma3c
prov

algebra och

Aritmetik,
geometri
Samband
och
férandring
Problem-
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Kravgrinser

Provet bestar av ett muntligt delprov (Delprov A) och tre skriftliga delprov
(Delprov B, C och D). Tillsammans kan de ge 65 podng varav

24 E-, 23 C- och 18 A-poédng. Observera att kravgrinserna forutsatter att
eleven deltagit i alla fyra delprov, det vill sdga Delprov A, B, C och D.

Kravgrins for provbetyget

E: 18 poang

D: 28 poéng varav 8 poing pd minst C-niva
C: 36 podng varav 15 poing pa minst C-niva
B: 46 podng varav 7 podng pa A-niva

A: 55 poing varav 12 podng pad A-niva
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Elevlosning 2 (2 Cyoch 1 Cg)

Kommentar: Elevlosningen bedoms vara i huvudsak korrekt. Nér det géller kommu-
nikation s finns en bristfélligt ritad figur med otydliga beteckningar. Dessutom é&r
det oklart varfor V"'(0,4) = —4.,8 ger ett maximum. Trots dessa brister anses 16sning-
en vara mdjlig att f6lja och forsta. Sammantaget ges elevlosningen tvd modellerings-
poéng pa C-nivd samt nitt och jamnt kommunikationspoing pa C-niva.
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Uppgift 23

Elevlosning 1 (0 poiing)

_Si0A | sinB

in
o b

AssiaT (3N232) oy

'
—

Kommentar: Elevlosningen dr inte generell 1 och med att sidor med ldngden 1 och 2
ansdtts. Om dven den andra vinkeln, 122°, hade bestdmts hade 16sningen bedémts

motsvara kraven for den forsta problemldsningspodngen pa C-niva. I detta fall ges
16sningen noll poing.

25
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Elevlosning 2 (1 Cpr, och 1 Cg)

_Swnussatsen gee

_ sin(d). s\fes®)

X _ se(2s°)
X ewnmfl)

L. sin(as?)

YT epedy | [ [P

| 6———‘”5’) Eewn(es)

snd =sse@Es®) T

_ Ster g=s¥*

Kommentar: 1 elevlosningen anvinds sinussatsen och generella beckningar for att
bestimma den ena vinkeln. Géllande kommunikation dr 16sningen mdjlig att folja
och forsta och symboler anvinds med viss anpassning till syfte och situation.
Visserligen saknas det andra fallet for vinkeln (180° — 58°) men denna del av
16sningen beddms inte tillfora s& mycket kommunikationsméssigt. Trots den saknade
16sningen ges ddrmed en kommunikationspodng pd C-niva. Sammantaget ges
16sningen en problemldsningspodng och en kommunikationspodng pa C-niva.
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Elevlosnmg 3 (2 CpL och 1 CK)

B Qs s&i—sen gex‘

| e A_;.P_, ,;_ . swnA _sn3s
| | ML& BT N . O U O
I O AN L A
ERRNN // ~\\ L[ | pinAE SRS gy | | R
m.;;;;L‘M / 1 \\ | Sin AL siﬁ 25 2
S\ bex X Lt
- // S \\ S - w25 9__«_*_,,,,, 58 Th

g \~ —Assa(ons)

A RS CR RN

SEEEAEE | A_,L:flll.s"‘
Ay 517° | T

-\:L='l 1,3

Kommentar: Elevlosningen behandlar uppgiften generellt i sin helhet. Gillande
kommunikation dr 16sningen strukturerad och mojligt att f6lja och forstd. Visserligen
saknas motivering till hur vinkeln 4, bestdms ( 4, =180°— 4;) samt gradtecken och
nddvindiga parenteser i samband med ekvationslosningen, men elevldsningen be-

doms trots detta nitt och jamnt uppfylla kraven for kommunikationspoéng pa C-niva.
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Centralt innehall Matematik kurs 3¢

Undervisningen i kursen ska behandla féoljande centrala innehdll:

Aritmetik, algebra och geometri

Al

A3
A4

AS

Begreppen polynom och rationella uttryck samt generalisering av aritmetikens lagar
for hantering av dessa begrepp.

Begreppet absolutbelopp.

Egenskaper hos cirkelns ekvation och enhetscirkeln for att definiera trigonometriska
begrepp.

Bevis och anvédndning av cosinus-, sinus- och areasatsen for en godtycklig triangel.

Samband och forindring

F7 Orientering kring kontinuerlig och diskret funktion samt begreppet gransvérde.

F8 Egenskaper hos polynomfunktioner av hogre grad.

F9 Begreppen sekant, tangent, d&ndringskvot och derivata for en funktion.

F10 Hérledning och anvéndning av deriveringsregler for potens- och exponential-
funktioner samt summor av funktioner.

F11 Introduktion av talet e och dess egenskaper.

F12 Algebraiska och grafiska metoder for bestimning av derivatans virde for en
funktion.

F13 Algebraiska och grafiska metoder for 16sning av extremvirdesproblem inklusive
teckenstudium och andraderivatan.

F14 Samband mellan en funktions graf och funktionens forsta- och andraderivata.

F15 Begreppen primitiv funktion och bestimd integral samt sambandet mellan integral
och derivata.

F16 Bestdamning av enkla integraler 1 tillimpningar som &r relevanta for karaktarsamnena.

Problemlésning

P1 Strategier for matematisk problemldsning inklusive anvindning av digitala medier
och verktyg.

P3 Matematiska problem av betydelse for samhallsliv och tillimpningar i andra &mnen.

P4 Matematiska problem med anknytning till matematikens kulturhistoria.
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