NpMa2b vt 2015

Part B Problems 1-9 which only require answers.

Part C Problems 10-17 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 three written parts (Part B, Part C and Part D).
Together they give a total of 57 points consisting of 20 E-, 19 C- and
18 A-points.

Level requirements for test grades

E: 13 points

D: 21 points of which 6 points on at least C-level
C: 28 points of which 11 points on at least C-level
B: 37 points of which 6 points on A-level

A: 44 points of which 10 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.  Write down the expression that is missing in the brackets in order for the
equivalence to be true.

( )(x=-5)=x>-25 (1/0/0)

2. Solve the equations. Give exact answers.

a) 5'=3 (1/0/0)

W | —
Il
N

b)  x (1/0/0)

3.  The coordinate system shows a straight line L and a point P on the line.
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a)  Write down the equation of the straight line L. (1/0/0)

b)  Write down the equation for another straight line which together with
the line L forms a linear system with solution at point P.

(1/0/0)
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Six points A — F are marked on the number line.

A B C D E F
r—o—9¢ o—e — , -
0 1 2 3 4

Each number below corresponds to a point marked on the number line.

L
990 J5 271 102 1g 90

Match each of the numbers with a point on the number line by writing the
correct letter A — F at the right number. (2/0/0)

Two of the equations A — E have real solutions. Which two?

A x*+3=1

B. x’+6x-3=2

C. x*=-9

D. x?-4x+9=2

E. (x=2)(x+2)=0 (0/1/0)
Calculate 107 if Igx =0 (0/1/0)

During the year 1998, 44 million text messages were sent in Sweden.
During the year 2012, 16 514 million text messages were sent. Assume that
the yearly percentage increase in the number of text messages has been the
same during the whole period of time.

Denote the yearly percentage change a. Write down an equation that can be
used to calculate a.

(0/1/0)




8.
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The coordinate system shows the graphs of a straight line f* and a quadratic
function g.

A
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7 y=g(x)
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Answer the question by using the graphs.

a)  For what values of x does it hold that g(x)<3?

b)  For what values of x does it hold that f(x)—g(x)=0?

Simplify the following expressions as far as possible.

(Jx +3) —(x+3)
2

a)

5 1 1

b X6 (x3 +1)(x3 = 1)

1
x6.x3

(0/2/0)

(0/0/1)

(0/0/1)

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

10.

11.

12.

13.

14.

Solve the quadratic equation x2—6x+5=0 algebraically.

—-2x=5
Solve the simultaneous equations {;} * algebraically.
y—x=

The figure shows two rectangles with side lengths x cm and
(8 — x) cm respectively.

8—x 8—x (cm)

Calculate the largest possible area the two rectangles can have together.

a’ —2b

Simplify the expression as far as possible if a =2x +1

and b=2x-1.5

Solve the equation ix =10" algebraically. Give an exact answer.
10

(2/0/0)

(2/0/0)

(1/2/0)

(0/2/0)

(0/2/0)
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15. In aright-angled triangle ABC, a grey square AEF'D has been drawn. The
distance BE is 4 cm and the distance CD is 2 cm. See figure.

B (cm)
4
! F

E

A D ¢

—
2
Show that the area of the grey square is 8 cm®. (0/2/0)

16. A circle with radius a touches the positive coordinate axes. It also touches a
smaller circle with centre in the origin. See figure.

yh
a 9
a _
Show that the radius of the smaller circle is a(\/z —1) length units. (0/0/3)



17.

NpMa2b vt 2015

It holds for the quadratic function f that f(x)= —0.5x> +bx—2
a)  Find the values of b where f has only one zero. (0/2/0)

In the figure below you can see the graphs of the function f* for some

different values of . The maximum points of the graphs are marked.
As b varies, the maximum points follow the graphs to a new quadratic
function g, see figure.

yh
y=g(x)
-
b)  Find the quadratic function g. (0/0/3)



