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Part B Problems 1-11 which only require answers.

Part C Problems 12—17 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 68 points consisting of
24 E-, 25 C- and 19 A-points.

Level requirements for test grades

E: 18 points

D: 27 points of which 8 points on at least C-level
C: 35 points of which 14 points on at least C-level
B: 45 points of which 6 points on A-level

A: 54 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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Part B: Digital resources are not allowed. Only answer is required. Write your answers in the
test booklet.

1.  Determine the degree of the polynomial x +7x  +3x-8 (1/0/0)

2.  Avasjo-Borgafjill is a weather observation station where SMHI collects
weather data. The diagram shows how the snow depth (in cm) varies over
one month, starting April 1, 2013 at 07.00.

Avasjo-Borgafjall, snow depth April 2013
cm A Snow depth
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Answer the following questions by using the diagram.
a) At what average rate of change in cm/day does
the snow depth decrease over the period
April 15, 07.00 to April 30, 07.00? (1/0/0)
b)  Determine the rate of change in cm/day for
the snow depth on April 11, 07.00. (1/0/0)
¢)  When does the snow depth decrease the fastest?
Choose one of the alternatives A—E.
A.  Aprill
B.  April 11
C. April 14
D.  April 20
E.  April 28 (1/0/0)
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For what value of x is the expression - 160
.

not defined? (1/0/0)
Simplify x% (x> +9)—(3x)? as far as possible. (1/0/0)
Find f'(x) if

a)  f(x)=3x*+x>-5 () = (1/0/0)

fox -1 ,
b))  f(x)= 4 S'(x)= (0/1/0)

The figure shows the graph of the cubic function f.

v
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A
a)  Use the figure to find the zeroes of the derivative.
(1/0/0)
b) It holds for another function g that g(x)=—f(x).
Mark the points 4 =(1, g(1)), B=(3, g(3)) and C =(14, g(14))
in the figure. (0/1/0)



10.

11.
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The graph of the function f is a straight line, see figure.

v
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Find the upper bound a where a # 0

so that ]l‘f(x)dx =0
0

The function f describes the number of inhabitants in a municipality as a
function of time ¢, where ¢ is the time in years after January 1, 2013.

There are four empty boxes in the figure. Write suitable numbers and
symbols in the boxes so the interpretation of the equality is:

During the period January 1 2015 to January 1 2020, the number of
inhabitants increases by 45 107.
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) . Ine* +xe”
Determine lim ————

x—0 S5x

Find the roots of the equation
@=5)'-@-5" _,
x—10

The derivative of f(x) = Jr -/x can be written in

the form f'(x) = \/E
ax

Determine the constant a.

(0/1/0)

(0/1/1)

(0/0/1)

(0/0/1)

(0/0/1)
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Part C: Digital resources are not allowed. Write down your solutions on separate sheets of
paper.

12. Daniel and Jakob sell bilberry lemonade. The price of each bottle is SEK 40.
Which of the graphs, 4 or B, best describes the profit of the lemonade sale?
Justify your answer. (1/0/0)

Graph 4
SEK A Profit

320

240

160

80

2 4 6 8
Graph B
SEK A Profit
320
240
160
80

o
2 4 6 8 Number of bottles

13. It holds for the function f that f(x)= x> —12x

Use the derivative to determine the coordinates for any maximum points,
minimum points and saddle points for the graph to the function.

Determine also the characteristics for each point, that is whether it is a
maximum point, minimum point or saddle point. (3/1/0)




14.

15.

16.
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Evaluate the integrals algebraically.

3

) [(P-2)dr (2/0/0)
0
T

b) j (x+—5) dx (0/2/0)
1 X

Solve the equation 3 =l— 2 (0/2/0)

9-3x 3 3-—x

The grey shaded region in the figure is bounded by the curve y = e,

the line y = ¢ and the positive y-axis.

yA yZGZx

=Y

Calculate the area of the grey shaded region algebraically and give your
answer in the simplest possible form. (0/3/0)
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17. It holds for the function f that f(x)= 2x%. The graph of the function has
two tangents that pass through the point (-2, —42), see figure.

v
f(x) =2x2

><"

(-2, -42)

Find the equation for one of the two tangents algebraically. (0/0/4)
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Part D Problems 18-26 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 68 consisting of
24 E-, 25 C- and 19 A-points.

Level requirements for test grades

E: 18 points

D: 27 points of which 8 points on at least C-level
C: 35 points of which 14 points on at least C-level
B: 45 points of which 6 points on A-level

A: 54 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 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. Write down your solutions on separate sheets of
paper.

18.

19.

20.

Miriam’s birthday is January 1. On every birthday, Miriam’s grandmother
deposits SEK 1000 into Miriam’s fund account. Assume that the annual
percentage increase in value of the fund account is 6%.

Determine how many deposits her grandmother has to make to ensure that
there will be at least SEK 30 000 in Miriam’s account, right after the last
deposit.

Ignore any tax effects. (2/0/0)

It holds for the function f that f(x)=4x’
Determine f(x) so that f(5)=282 (2/0/0)

It holds for the function f that f(x)= 4x% —x* + 4 where 4 is
a constant. The figure shows the graph of the function f when 4=0
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Sabina claims:

— The function always has three extreme points, regardless of the

value of the constant A.

Is Sabina right? Justify your answer. (1/0/0)

Sabina investigates f(x) = 4x? —x* and claims:

— The second derivative of f(x) = 4x? —x* is less than 10 for all x.
Is Sabina right? Justify your answer. (0/1/0)

2
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The society Lyckans IF wants to make a prognosis of the number of
members for coming years. After studying the number of members during
the last few years, they set up the model

£ () =1250e"01%

where f(¢) is the number of members and ¢ is the time in years after
January 1, 2010.

a)  Determine in what year the society has 2000 members according to
the model. (2/0/0)

b)  Determine how fast the number of members increases on January 1,
2030 according to the model. (0/2/0)

There are also other models that describe the number of members as a
function of time. One such model is

2() =1250+16¢

where g(¢) is the number of members and ¢ is the time in years after
January 1, 2010.

Lyckans IF wants to investigate how the prognosis for the number of
members depends on which model they use. They will therefore investigate
the difference in the number of members between the two models by using a
new function.

¢)  Write down the new function and use it to determine at what value

of ¢ the difference in the number of members is the largest within the
interval 0<7<15 (0/3/0)

Peder draws the graph of f(x) = x> +0.03x+1
on his graphic calculator and says:

— 1 see that there is a saddle point on the graph.

Investigate whether he is right. (0/2/0)
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Ellen and David have started a Junior Achievement Company and they are
going to produce and sell two different kinds of soap. The first kind of soap
will be red and heart-shaped and the second one pink and round.

The soaps will be made of soap base, dried rose petals and red soap colour.
Ellen and David have 10000 g of soap base, 100 g of dried rose petals and
40 g of red soap colour. The table below shows how much soap base, dried
rose petals and soap colour they have, in total, and how much they need to

produce one piece of soap of each kind.

Heart Round Total:

Soap base 100 g 125g 10000 g
Dried rose petals 1lg lg 100 g
Red soap colour 1lg 0.25¢ 40 g

They have calculated that they will earn SEK 15 on each piece of
heart-shaped soap and SEK 10 on each piece of round soap. Ellen and
David assume that all the soaps they produce will be sold.

Assume that they produce x heart-shaped soaps and y round soaps.

Determine how many pieces of each kind of soap they have to sell in order
to make as much money as possible.

The figure shows the graph of the function f.

v
y=f)

Use the figure and explain why the second derivative of the function is
negative at the maximum point where x = a.

(0/4/0)

(0/0/2)
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Michel has forgotten his calculator and is going to calculate the geometric
progression

S1o=1+3+9+27 +...+19683

His correct calculations can be seen below:

S =1+3+9+27 +..+19683

38 =3(1+3+9+27 +..+19683)
385,081 =3(1+3+9+27 +..+19683)— (1+3+9+27 +..+19683)
Syp(3—1)=3-19683—1

28,9 = 59049—1

. 590491
10 5
n_
Prove that S, :%

for the geometric progression S, = a+ak + ak® +ak® +... + ak™!

Use Michel’s calculations as a starting point for the proof.

(0/0/2)
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26. Amira is going to make concrete birdbaths. The birdbaths consist of four
sides that will be mounted on a rectangular bottom plate. She wants the bird
baths to have a large enough bottom area and that the sides should not be
too high. She therefore writes down the following conditions:

e The depth, from the upper rim to the bottom plate, must be 8 cm.
e The bottom plate must have a thickness of 4 cm.

See figure 1.

e  One of the sides must be 6 cm thick.
e  Three of the sides must be 4 cm thick.
e The bottom area, that is the area inside the birdbaths, must be 900 cm®.

See figure 2.

4cm 6cm

T T

900 cm? X

Figure 1. Figure 2.
A birdbath seen from the side. A birdbath seen from above.

Amira wants to use as little concrete as possible and will therefore calculate
how much concrete is needed for each birdbath. She assumes that one side
of the bottom area is x cm. See figures above.

Write down a function that gives the volume of concrete as a function of x.
Then use your function to determine the smallest volume of concrete Amira

needs for each birdbath. (0/0/4)
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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
the problem 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 only a few 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, and
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 “How?” 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, and
e how well you use mathematical terminology.

A rectangular pasture will be built against Wall

a wall. There is 100 metres of fencing T T T T TT1
which should be sufficient for three of the
sides since the fourth side is made up by
the wall. See figure.

Use the derivative to calculate the
maximum area the pasture can have. | | |

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, and
e how well you use mathematical terminology.

yA
A region is bounded by the positive x-axis

and the curves y; = 4x° and Yy =32x— 4x°

Calculate the area of the region.

=Y

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, and
e how well you use mathematical terminology.

y+2x<9
. 2y—x<10
It holds for the two variables x and y that: .
y=

0<x<35

Find the largest and the smallest value of the function V' =6x—-4y

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, and
e how well you use mathematical terminology.

It holds for the function f that

o f'(x)=3x"-12x
* f(2)=5

Find the smallest and the largest value of the function in the interval —1< x <7

26
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Bedomningsmatris for bedomning av muntlig kommunikativ formaga

Kommunikativ
formaga E C A Max
Fullstindighet, | Redovisningen kan Redovisningen dr
relevans och sakna nagot steg fullstandig och
struktur eller innehalla endast relevanta

nagot delar ingar.
Hur fullstdndig, | ovidkommande.
relevant och Redovisningen dr
strukturerad Det finns en vélstrukturerad.
elevens Overgripande
redovisning dr. | struktur men

redovisningen kan

bitvis vara

fragmentarisk eller

rorig.

(1/0/0) (1/0/1) (1/0/1)

Beskrivningar | Nagon forklaring Redovisningen
och forekommer men innehéller
forklaringar tyngdpunkten 1 tillrackligt med

redovisningen utforliga
Forekomst av ligger pa beskrivningar och
och utforlighet i | beskrivningar. forklaringar.
beskrivningar

och forklaringar. | Utforligheten i de
beskrivningar och
de forklaringar som
framfors kan vara

begrinsad.
(1/0/0) (1/0/1) (1/0/1)
Matematisk Eleven anvénder Eleven anvénder Eleven anvénder
terminologi matematisk matematisk matematisk
terminologi med terminologi med terminologi med
Hur vil eleven | ritt betydelse vid ritt betydelse och ritt betydelse och
anvander enstaka tillféllen 1 vid lampliga vid lampliga
matematiska redovisningen. tillfdllen genom tillfdllen genom
termer, delar av hela redovisningen.
symboler och redovisningen.
konventioner.
(1/0/0) (1/1/0) (1/1/1) (1/1/1)
Summa (3/1/3)

12
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Allmanna 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 formédga 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 gélla 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.

Kommunikationspoidng 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 anvianda 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 ldsningen. Foljande tabell kan da vara till
stod vid bedomningen av skriftlig kommunikativ forméga:

Symboler tex. =, %, <, >,52 %, £, [, (), £, £, x v, ()] ][ dv,
brakstreck, index, lim, VL, HL

Termer t.ex. polynom, rationellt uttryck, kontinuerlig/diskret funktion, rdt linje,
andragrads-/polynom-/potens-/exponentialfunktion, funktionsvérde, defini-
tions-/virdemingd, punkt, intervall, omréde, koordinat, koordinatsystem,
graf, kurva, skdrningspunkt, nollstélle, symmetrilinje, lutning, riktnings-
koefficient, andpunkt, sekant, tangent, andringskvot, fordndringshastighet,
gransvérde, derivata, andraderivata, teckenschema, vixande/avtagande,
extrempunkt, maximi-/minimi-/terrasspunkt, storsta/minsta vérde, primitiv
funktion, integral, talet e, naturlig logaritm, geometrisk summa, olikhet

Héanvisningar  t.ex. till derivatans definition, rdta linjens ekvation, tangentens ekvation,
formeln for geometrisk summa

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 3b i forhallande till niva
och formagor. Podngen i denna tabell anges 1 samma ordning som i bedom-
ningsanvisningen. Till exempel motsvarar 21a 1 och 21a 2 den forsta respek-
tive andra podngen i uppgift 21a.
> |Uppg. Férmaga och niva > | Uppg. Férmaga och niva
g Poéng c A g Poéng E c A
8 B PM RK| B P PM RK| B P PM RK a PM RK| B | P PM RK PM | RK
A M 1 1 D [18_1 1
M 2 1 18_2 1
M 3 1 19 1 1
M 4 1 19 2 1
M 5 1 20a 1
M_6 1 20b 1
M 7 1 21a_1 1
B |1 1 21a 2 1
2a 1 21b_1 1
2b 1 21b_2 1
2c 1 21c 1 1
3 1 21c 2 1
4 21c_3 1
5a 22 1 1
5b 1 22 2 1
6a 1 23 1 1
6b 1 23 2 1
7 1 23 3 1
8 1 1 23 4 1
8 2 1 24 1 1
9 1 24 2 1
10 1 25 1 1
11 1 25 2 1
c [12 1 26_1 1
13_1 26_2 1
13 2 26_3 1
13 3 26_4 1
13_4 1 Total 6 5|5 5 8 7 6 9
14a_1 hX 68 24 25 19
14a_2
14b_1 1
14b_2 1
15_1 1
15_2 1
16_1 1
16_2 1
16_3 1
17 1 1
17 2 1
17.3 1
17_4 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 3b i forhallande till niva
och centralt innehall. En lista 6ver det centrala innehéllet aterfinns 1 slutet av
detta héfte.

Del-

Uppg.- Niva Centralt innehall Kurs Ma3b
prov

Algebra
Samband
och
férandring
Problem-
16sning

A1 | A2 [ F6 | F7 | F8 | F9 | F10 | F11

M
-
N

F13 | F14 | F15 | F16 | P1

v
w

P4

2a
2b
2c

X
X
X

5a
5b
6a
6b

10
11

13
14a
14b
15
16
17

XXX X

19
20a
20b
21a
21b
21c
22
23
24
25
26
Total

XX X
XX X

OO0 0O 0O0OOINIOCI~INNIOOOIONW L0000, OlrAAala Al alWw(m
OO OB NWNO-2AOOOIOWNNO~AOIOO ORI~ OO0 00000~ 0
AININO OO OO OO0OOhOOOC0OOC O 200000000 OO0 Oo|w|>»
X
X

N
=
N
[6)]
—
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Kravgranser

Provet bestar av ett muntligt delprov (Delprov A) och tre skriftliga delprov
(Delprov B, C och D). Tillsammans kan de ge 68 poidng varav

24 E-, 25 C- och 19 A-podng. Observera att kravgranserna forutsétter att
eleven deltagit 1 alla fyra delprov, det vill sdga Delprov A, B, C och D.

Kravgréns for provbetyget

E: 18 poing

D: 27 podng varav 8 podng pa minst C-niva
C: 35 poéng varav 14 poédng pd minst C-niva
B: 45 podng varav 6 poing pa A-niva

A: 54 poéng varav 11 poédng pd A-niva



Bedomningsformulir
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Elev: Klass: Provbetyg:

Uppg. Foérmaga och niva Uppg. Formaga och niva
§ Poéng Cc § Poidng E C A
§ PM RK| B P | PM | RK PM | RK § B P PM RK| B P | PM RK P | PM | RK
A [M_1 D |18_1

M_2 18_2

M_3 19 1

M_4 19 2

M_5 20a

M_6 20b

M_7 21a_1
B |1 21a_2

2a 21b_1

2b 21b_2

2c 21c_1

3 21c_2

4 21c_3

5a 22 1

5b 22 2

6a 23 1

6b 23 2

7 23 3

8 1 23 4

8 2 24 1

9 24 2

10 25 1

11 25 2
C |12 26 1

13_1 26 2

13_2 26_3

13_3 26_4

13_4 Total

14a_1 z

14a_2

14b_1 Total |6 7 6 5|5 5 8 7 2 6 9

14b_2 z 68 24 25 19

15 1

15 2

16_1

16_2

16_3

17_1

17_2

17_3

17_4

B = Begrepp, P = Procedur, PM = Problemldsning/Modellering och RK = Resonemang/Kommunikation
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Bedomningsanvisningar

Exempel pa ett godtagbart svar anges inom parentes. Till en del uppgifter &r bedomda elev-
l6sningar bifogade for att ange nivén pa bedomningen. Om beddémda elevldsningar finns 1

materialet markeras detta med en symbol.
Delprov B
1.

Korrekt svar (5)

a)  Korrekt svar utifran godtagbar avldsning (3) eller (-3)
b)  Korrekt svar utifrdn godtagbar avldsning (0)

c¢)  Korrekt svar (D: 20 april)

3.

Korrekt svar (2)
4.

Korrekt svar (x5 )
5.

a)  Korrekt svar (12x3 +2x)

b)  Korrekt svar [%)

Max 1/0/0

+1 Ep

Max 3/0/0
+1 Ep
+1 Ep

+1 Ep

Max 1/0/0

+1 Ep

Max 1/0/0

+1 Ep

Max 1/1/0

+1 Ep

+1 Cp



b)

10.

11.
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Korrekt svar utifrén godtagbar avldsning (x; =3 och x, =10)

Kommentar: Om svaret anges med bade x- och y-koordinater ges noll
poang.

Godtagbart markerade punkter (4 =(1,0), B=(3,-1,5) och C =(14,-3))
Korrekt svar (12)

Korrekta integrationsgrénser och virde (2, 7 och 45107)
Korrekt integrand ( 1'(¢))

Kommentar: Bedomningen till denna uppgift avviker fran de beskrivna be-
domningsmodellerna pa sidan 3. Den andra begreppspodngen kan delas ut
oavsett om den forsta begreppspodngen har delats ut eller inte.

Korrekt svar [%)

Korrekt svar (x; =5 och x, =6)

Korrekt svar (4)

10

Max 1/1/0

+1 Ep

+1Cp

Max 0/1/0

+1Cp

Max 0/1/1

+1Cp
+1 Ap

Max 0/0/1

+1 Ap

Max 0/0/1

+1 Ap

Max 0/0/1

+1 Ap
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Delprov C
12. Max 1/0/0
Godtagbart enkelt resonemang som styrker att Graf B ska véljas eftersom
enbart hela flaskor ska séljas eller att Graf B ska viljas eftersom inkomsten
beskrivs med en diskret funktion +1 Er
Se avsnittet Bedomda elevlosningar. %
13. Max 3/1/0
Korrekt bestimning av derivatans nollstéllen, x; =2 och x, =2 +1 Ep
med korrekt bestdmning av extrempunkternas koordinater
(=2, 16) och (2, —16) +1 Ep
Godtagbar verifiering av extrempunkternas karaktar
(maximipunkt (-2, 16) och minimipunkt (2, —16)) +1 Ep
Losningen kommuniceras pa C-niva, se de allmédnna kraven pa sidan 4 +1 Ck
Kommentar: Bedomningen till denna uppgift avviker fran de beskrivna
beddmningsmodellerna pa sidan 3. Den tredje procedurpoingen kan delas ut
oavsett om den andra procedurpoédngen har delats ut eller inte.
Se avsnittet Bedomda elevlosningar. %
14. Max 2/2/0
a)  Godtagbar ansats, bestimmer korrekt primitiv funktion +1 Ep
med 1 6vrigt godtagbar 16sning med korrekt svar (3) +1 Ep
b)  Godtagbar ansats, bestimmer korrekt primitiv funktion +1 Cp
med 1 Ovrigt godtagbar 16sning med korrekt svar (%J +1Cp
15. Max 0/2/0
. . 4y 3 1
Godtagbar ansats, t.ex. skriver om ekvationen till 3— = 5 +1 Cp
-X

med 1 Ovrigt godtagbar 16sning med korrekt svar (x = —6) +1Cp

11



16.

17.
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Godtagbar ansats, t.ex. bestimmer den 0vre integrationsgransen, x = 0,5

0,5
med godtagbar fortséttning, t.ex. korrekt berdkning av J. e?*dx, 0,5¢—0,5
0

med 1 6vrigt godtagbar 16sning med korrekt svar (0,5 a.e.)

Kommentar: Svar utan enhet eller med felaktig enhet godtas.

2a° - (—42)
a—(-2)

Godtagbar ansats, t.ex. tecknar ekvationen 4a = dér a ar

tangeringspunktens x-koordinat

med godtagbar fortsdttning, t.ex. bestimmer den ena tangeringspunktens
x-koordinat, a; =7 eller a, =3

med 1 6vrigt godtagbar 16sning med korrekt svar
(y=-28x-98) eller (y=12x-18)

Ldsningen kommuniceras pd A-niva, se de allménna kraven pa sidan 4

Se avsnittet Bedomda elevlosningar.

Delprov D

18.

19.

1,06* —1

Godtagbar ansats, t.ex. tecknar ekvationen 1000 - =30000

b

med 1 dvrigt godtagbar 16sning med godtagbart svar (18)

Godtagbar ansats, bestimmer det allmédnna uttrycket for funktionen,
tex. f(x)=x*+C

med i Ovrigt godtagbar 16sning med korrekt svar ( f(x) = x*-343 )

12

Max 0/3/0

+1 Cp,
+1 Cpp

+1 Cpp

Max 0/0/4

+1 App
+1 ApL

+1 ApL
+1 Ak

=

Max 2/0/0

+1 Em

+1 Em

Max 2/0/0

+1 EpL

+1 EpL



20.

b)

21.

b)

22,
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Max 1/1/0
Godtagbart enkelt resonemang som styrker att Sabina har ritt, t.ex.
resonemang baserat pd argumentet att virdet hos konstanten 4 endast
paverkar grafens ldge 1 y-led +1 Er
Se avsnittet Bedomda elevlosningar. %
Godtagbart vilgrundat resonemang som styrker att Sabina har rétt, t.ex.
resonemang baserat pa argumentet att y"” =8 — 12x? 4r maximalt 8 eftersom
termen —12x° alltid &r negativ eller noll +1 Cr
Se avsnittet Bedomda elevlosningar. @
Max 2/5/0
Godtagbar ansats, t.ex. tecknar ekvationen 1250e*%12% = 2000 +1 Em
med 1 6vrigt godtagbar 16sning med godtagbart svar (2049) +1 Em
Godtagbar ansats, visar insikt om att funktionen ska deriveras, t.ex. genom
att paborja derivering av funktionen f +1Cp
med 1 6vrigt godtagbar 16sning med godtagbart svar inklusive korrekt enhet
(19 medlemmar/ar) +1Cp
Godtagbar ansats, bildar en differensfunktion t.ex.
S =1250e%0121 _ (1250 +167) +1 Cy
med i 6vrigt godtagbar 16sning med korrekt svar ( # =15) +1 Cu
Losningen (deluppgift a, b och ¢) kommuniceras pa C-niva, se de allménna
kraven p4 sidan 4 +1 Ck
Se avsnittet Bedomda elevlosningar. %
Max 0/2/0
Godtagbar ansats, paborjar ett vdlgrundat resonemang genom att anvénda en
undersdkningsmetod som kan ge vil underbyggda slutsatser,
t.ex. undersoker pé sin grafrdknare om derivatans graf har nagra nollstéllen +1 Cr
med godtagbart slutfort vilgrundat resonemang med korrekt slutsats
(t.ex. ”Grafen till derivatan blir aldrig noll, sa det &r ingen terrasspunkt”) +1 Cr
Se avsnittet Bedomda elevlosningar. @

13



23.

24.

25.
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Max 0/4/0
Godtagbar ansats,
oo 100x +125y <10000
t.ex. tecknar de tva olikheterna korrekt +1 Cum
x+y<100
med godtagbar fortsdttning, bestimmer ett system av olikheter som
motsvarar kraven, t.ex.
100x+125y <10000
x+y<100
x+0,25y <40 +1 Cum
x20
y=>0
Godtagbar 16sning, dér punkterna (0, 80), (25, 60) och (40, 0)
provas, med korrekt svar (25 hjartformade och 60 runda tvalar) +1 Cym
Losningen kommuniceras pa C-niva, se de allmédnna kraven pa sidan 4 +1 Ck
Kommentar: Bedomningen till denna uppgift avviker fran de beskrivna be-
domningsmodellerna pa sidan 3. Har kan tredje modelleringspodngen delas
ut oavsett om andra modelleringspoéngen har delats ut eller inte.
Se avsnittet Bedomda elevlosningar. Ié
Max 0/0/2
Godtagbar ansats, pabdrjar ett vilgrundat och nyanserat resonemang,
t.ex. om varfor derivatan dr avtagande kring punkten dir x =a +1 Ar
med fortsatt vilgrundat och nyanserat resonemang som forklarar varfor en
avtagande derivata innebédr en negativ andraderivata i punkten diar x =a +1 Ar
Se avsnittet Bedomda elevlosningar. %
Max 0/0/2
Godtagbar ansats, inleder ett bevis genom att bilda den nya ekvationen
k-S, =ak+ak® +ak> + ak* +...+ ak" och beriiknar differensen mellan den
nya och den givna ekvationen, k-S, —S, =ak" —a +1 Ar
med 1 6vrigt godtagbart slutfort bevis +1 Ar

14
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26.

Godtagbar ansats, tecknar en i huvudsak korrekt volymfunktion i en variabel
eller en korrekt volymfunktion i tva variabler, t.ex.
V=12(x+8)(y+10)—-8xy

med godtagbar fortséttning, tecknar en korrekt volymfunktion i en variabel,

tex. V =12(x +8) 022 +10) - 8x- 220
X X

med 1 6vrigt godtagbar 16sning inklusive verifiering av minimum med
godtagbart svar (11000 cm®)

Ldsningen kommuniceras pd A-niva, se de allménna kraven pa sidan 4

Se avsnittet Bedomda elevlosningar.

15

Max 0/0/4

+1 Apm

+1 Apm

+1 Am
+1 Ak



NpMa3b ht 2015

Bedomda elevlosningar
Uppgift 12

Elevlosning 12.1 (0 poéing) l
Grz;._‘ﬁ foclald e BULA |
£
\

)

oane abt féf(-(‘ik

\

50 Vage Llay

A

oen har en wmkA't-

Kommentar: Det framgar inte av elevldsningen att enbart hela flaskor siljs. Elevldsningen ges
noll poéng.

Elevlosning 12.2 (1 Eg)
|

[

C
N

|
Svar: | Gnf eﬁ»b?,r Sann. maun ankind

salio |1 Q,Q{ler P_, ‘Cliaskor‘ ;_nég?;_ | @

\

Kommentar: Elevlosningen visar ett enkelt godtagbart resonemang, dir det framgar att man
bara kan sélja hela flaskor. Elevlosningen ges en resonemangspoing pa E-niva.

Elevlosning 12.3 (1 ER)

C-\*o.\L B DeHn leftersor c3mfew\ mdlste

eq aiskeek (Lnkhign, inlket gmf B 6X:

Kommentar: Elevldsningen visar ett enkelt godtagbart resonemang dér det framgar att det
handlar om en diskret funktion. Elevldsningen ges en resonemangspoang pa E-niva.

16
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Uppgift 13

Elevlosning 13.1 (3 Ep och 1 Cg)

>

| |
1= X =100 s

a ™S
2

7S

\ 1L
f[ (56 = ) L'“\ ../ =
R
-
X744 O

SN2
/\
)]
‘ J
=l
)
\)
\

X, 2 Ol | X,/ =~
(12) & 112 = gt s
(42) 5 L7 (=42 = —lglr2
Pun | Ler ar| (Z2)-116) loch |/-2 114)

M 4y
1) flax in 7}
(2,."'“») Qrl em | I'Wlllb kL
FZIILY [ & A | I a‘x,r.(/v\ [N il

Kommentar: Uppgiften &r 16st 1 sin helhet inklusive verifiering av extrempunkter. Nér det
géller kommunikation dr 16sningen strukturerad och mojlig att f6lja och forsta trots att det

felaktiga skrivsittet ” f'(x) = 3x? —12 =0 anvénds, att parenteser runt negativa tal saknas

och att de berdkningar som ligger bakom teckenschemat inte redovisas. Elevldsningen ges tre
procedurpodng pa E-niva samt nétt och jamnt en kommunikationspoéng pa C-niva.

17
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Uppgift 17

Elevlosning 17.1 (2 Apr, och 1 Ag)

Kommentar: Uppgiften dr behandlad 1 sin helhet och &r korrekt forutom teckenfel i samband
med att m ska lsas ut pd nedersta raden i 16sningen, m = —8a +42 . Nér det giller kommuni-
kation anses 16sningen latt att folja och forstd bland annat eftersom variabler och konstanter
atskiljs med olika beteckningar ( x och @ ). Sammantaget ges tva problemldsningspodng pa
A-niva och en kommunikationspoing pad A-niva.
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