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Foreword

The present book tries to offer students and teachers
knowledge evaluation tools for all the chapters from the
current Romanian mathematics syllabus.

In the evolution of teenagers, the phase of admission
in high schools mobilizes particular efforts and emotions.
The present workbook aims to be a permanent advisor in the
agitated period starting with the capacity examination and
leading to the admittance to high school.

The tests included in this workbook have a
complementary character as opposed to the many materials
written with the purpose to support all those who prepare for
such examinations and they refer to the entire subject matter
included in the analytical mathematics syllabus of arithmetic
in Romania, algebra and geometry from the lower secondary
grades.

These tests have been elaborated with the intention to
offer proper support to those who use the workbook,
assuring them the success and extra preparation for future

€xams.

For all the suggested subjects options we present grading
scales, solutions, problems solving suggestions and complete
answers, depending on the difficulty and the specificity of each
problem.

We also inform you that each test has been organized
according to the models of the subjects given at recent high
school entrance exams and are thus structured so that the entire

13
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examination syllabus is covered and the school workbooks are
thus rhythmically covered.

At the end of the workbook, we have included the
subjects given at the mathematics examination in the years 1991-
1997.

We would like to thank all those who have shown a
special receptivity for the emergence of this workbook and have
made its publication possible.

The anthors

14
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Tests Enunciations

Test no.1

I. 1. Determine the natural numbers a, b, ¢, knowing that:

8:( 2" + bbyoy ) + 4° = 609
2. Determine the natural numbers a, b, ¢, d with the

properties:
2 h 3¢ 5
22,222,522 and abed = 17010.

b 3¢ 54
3. Determine the set:
: —
A={neNIyIT-Vne N}.
L
1I. 1. Let a =45 —2v2% — 12 and b=
V25n+1: 52n+1 + /12 n € N. Determine the smallest value of p,
natural number for which (b —a—+ 12)p € N.

2. Show that:
abi6 where \l'r62+ 2046 =a+/2 +by3 .
3. Let:

a b
R = R, fix)= X+ .
Viel 3ol
the graphic of which contains the point M(v3 —1;3).

Determine the point with both coordinates as natural numbers, that

a, b= Q)

belongs to the graphic of the function.
III1. Solve the following equation:

x —ﬁ-ﬁx+2?1x - 4)x? - 10x +25}*€ﬂ.
xl-sz + 25+l

15
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2. The triangle ABC has AB =2cm , BC = 4cm and
m(XABC) = 30°. The projection of this triangle on a plane & is a
triangle A’B’C’ with m(xB'A'C’) = 90° and the area of 3cm?.
Calculate:

a) The area of the triangle ABC.

b) The sides of the triangle A’B'C".

¢) The dihedral angle from situated between planes (ABC)
and a.

3. Let there be the triangle ABC and G its’ center of mass. A
random straight line traced through G intersects AB in M and AC in
N . Let BE || Al || CF so that the points C,G,E are collinear,
B, G, F collinear and BE, Al. CF are situated in the same semiplane
with A determined by BC, I being the center of BC. Show that:

b) BE + CF = 4. GI; when does the equality take place?

Grading scale: 1 point ex officio
L Dip 2)1p 3) 1p
1L H1p 2)2p 3) 1p

L 1)2p 2)2p 3)1p

16
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Test no.2
I. 1. Calculate:

(2.5 10° +32:107%) - 10 +4J(-2)

2. Show that:

V2T #1042 +427-1042 eN.

II. 1. Determine the set 4, if:

A—-{xc le—.ﬁn_?,nr_:?l}.
2n+1

2. In the triangle ABC we trace the height AD(D € BC).
Calculate BD in relation to the sides of the triangle BC = a; AC =
b; AB = c.

IIL. 1. The base of a straight parallelepiped is a rhombus with

the side measuring 8 and an angle of 60°. The lateral area of the
parallelepiped is 512. Determine the volume of the parallelepiped.
2. Determine at which distance from the top of a cone with
the radius of the base being 4 and the height being 5, we have to
trace a parallel plane with the base so that this cone will be divided

in two parts having the same volume.

Grading scale: 1 point ex officio
L Hip 2)1p
1L 1) 1p 2)2p

L 1)2p 2)2p
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Test no.3

1. 1. a) Calculate:
|

. 1
27 4 (=1 + 1.25) 1 [———
[27+1(=1) ] T

b) Divide number 6 in parts directly proportional with the
numbers 0, (3) and 0,1(6).

2. Solve in R the system:

31x+ 23y =54

{6’21 —y=6&l

II. Determine:

4x* [ 1 21+1]

et el Lt +2x+l w1k x' —2x+1

and write down the result as an irreducible fraction.

2. By dividing a polynomial P(X) by X3 + 3, we obtain a
remainder equal to the quotients’ square. Determine this remainder
knowing that P(=1) + P(1) + 5 = 0.

IIL. 1. The regular square pyramid VABCD has the base side
AB = 10 cm and the height VO = 5 cm.

a) Calculate the lateral area and the volume of the pyramid

b) Determine the measure, in degtrees, of the angles of the
planes (VBC)and (ABC)

c) Considering that on VO there is the point P, equally
positioned in relation to the 5 points of the pyramid, determine PV.

2. In a straight circular cylinder with the radius V2 and the
height of 4 cm, [AB] is the diameter and [AA’] and [BB’] are the
generators:

a) Determine the total area and the volume of the cylinder

b) Let E be on the circle of diameter [AB], so that m =
(BE) = 60°. State the measure in degrees of the angle formed by
the straight lines AE and A’B.

18
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Grading scale: 1 point ex offcio
L 1) 2) 0,5p b) 0,5p 2) 1p
1L Hlp 2) 1p

L. 1)a)lp b)lp o Ip
2)a) 1p b) 1p
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Test no.4
1. 1. Solve:

a) FES J}--H —14)
m-m].—(z_;é]
L 3 5
o W2I-243f -E+VZlz-\B)+ 56

2. Given the sets:
1 i
a;{ N: si B={ne NI
| n+2

Calculate: AU B; AN B; A); A\B.
II. 1. Solve the equation: m(x + 1) — m?x = 1. Discussion.
2. Show that, if a, b, c,x,y € R, a.b # 0 so that ax + by =

2

%
::'NIL,
J

¢, then: x* + y2 > ——.

III. 1. Determine the area of a triangle, knowing that, if its
length is decreased by 10% and its height is augmented by 10%, its
area will decrease by 20 cm?.

2. The isosceles right triangle ABC is given, with m(«B) =
90°, AB = Ac = a. In point O, the middle of the line segment AC,
we raise a perpendicular on the plane of the triangle on which we
designate a point D so that DO = b.Let AM L BD, M € (BD).

a) Show that CM L DB

b) Calculate the area of the triangle AMC.

Grading scale: 1 point ex officio
L 1)) 0,5p b) 0,5p ¢) 0,5p 2) 1p
II. 1) 1L,5p 2) 1p

L. 1)2p 2)a)lp b)lp

20
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Test no.5

1. 1. Calculate the integer part of the number a, where:

P -1
a=[5-04 3.3 -v2 +43)2v2 - 3){ - ;\”
. | /

2. Let p be a two-digit natural number, prime, that has equal
digits. Determine the set A:

A=fajne N".nibb.p+bb =77}

3. The natural numbers a, b, ¢, not equal to zero, with 0 <
a < b < c are directly proportional to 4,5,d, d € N*. If ¢? <

(2b — a)? what percentage of (a + ¢) does b represent?
II. Calculate:

(mﬁ‘ﬁm.:rﬁ]’“““*'

where a,b € Q, so that:
a3 +b
N
NE Q
2. Determine A, knowing that:

A=he R \{1}I(a,a) N ={2,3}}
3. Represent graphically the function fiR — R, f(x) =

ax + b, where a and b are prime numbers, ¢ € Z, so that:

?-\l"a_+ Zu'rE:c:qﬁ_

III. 1. The trapezoid ABCD has AB || CD, AB =12 cm,
CD=4cm,ABcaad(C &a,D ¢ a.Let:

AC N BD= {0}, MNJJAB. O e MN. M € AD. N = CB.

If T and R belong to the plane @, so that MT || NR, calculate
the length of TR.

2. On the plane of the triangle ABC, with m(«4) = 90°,
m(xB) =15°, BC = 16 cm, the perpendicular AV =4 cm is

raised.

21
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Calculate:

a) the distance from point 4 to the plane (VBC);

b) the measure of the dihedral angle formed by the planes
(ABC) and (VBC).

22
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Test no.6
1. 1. Determine the following set:
( - |
A=1xt3x= n ?.ncZ.L
{ n+1 |

2. Calculate:

25100 +32:107 107t + (- 2)
( Jr1o7 4y

3. Decompose in factors:

a) (x=1V -y

b} Ox +6x+ 1

II. 1. Represent graphically the following function:

fR=R fix)=min{2x—1;2x + 1}

2. Determine the area of an equilateral triangle knowing the
sum of the distances from a point M that belongs to the intetior of
the triangle, to its sides, in relation to the length of the triangle’s
side.

3. A cube with the side measuring 20 is given. Determine the
distance between one of the cube’s diagonals and a lateral edge it
does not intersect.

III. The base of a pyramid is the right triangle ABC with
AB + AC + 8 cm and the edge (SA) petpendicular on the base,
SA = 6 cm. Calculate:

a) The total area of the pyramid

b) The measure of the dihedral angle formed by the faces
(SBC) and [ABC(]

¢) The volume of the pyramid [SABC].

Grading scale: 1 point ex officio
L H1p2)1p 3) 1p
1I. Hip2)1p 3 1p

II1. a)lp b)lp o lp

23
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Test no. 7
I. 1. Calculate:
{1,{3}1—].{6}]-{],{3} 40,23 %

2. Bxplain: |x—1] +2]| = 3].

II. 1. Let ABC be an isosceles triangle ([AB] = [AC]) and
AD the bisector of the angle A, D € (BC). Let:

DF L AB. Fe(AB)and DE L AC. E £ {AC).

Show that BFEC is an isosceles trapezoid.

2. Determine the set:

e
el

In+ 7
F
n-+l

ne M.x =

III. 1. The right triangle ABC (m<A) = 90° rotates around
the cathetus AC. Knowing that AB = 4, AC = 3, calculate the area
and the volume of the body that is obtained.

2. Let ABCDbe a square with the side measuring 3 cm. In A
and B the perpendiculars AA’ = 4 cm and BB’ = 6 cm are raised
on the plane ABCD. If E € A’B’ so that (A’E) = (EB’) and F €
AB so that (AF) = (FD), calculate the volume of the pyramid
EABCD.

Grading scale: 1 point ex officio
L. Dip 2)1p
1L 1) 1,5p 2)1,5p

L. 1)1,5p 2)1,5p
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Test no. 8
1. 1. Calculate:
3-57.75+10" + Jo,64

2. Enumerate the elements of the sets:

A=feNN+VT<x<14y25) and
B=feZl-5-y2 <x<i+43}.

3. Determine the quotient and the remainder of the division
of the polynomial:

PX)=X'~2X*+2X+1laX -1

II. 1. Prove that in any right triangle the sum of the
diameters of the inscribed and circumscribed circles of that triangle
is equal to the sums of the catheti.

2. Solve the system:

¥y .z

3 4 5
X+y+2z=60
3. Bring the following expression to its simplest form:

2x+y  xT+y x=2y

t5— 3
x+y X =y =%

III. In the regular tetrahedron [OABC] where OA L OB 1
0A,0A = OB = 0C = 8 cm is given.

a) Calculate the area of the triangle ABC

b) Calculate the total area of the tetrahedron [0ABC]

c) Calculate the volume of the tetrahedron [0ABC]

Grading scale: 1 point ex officio
I DHilp 2)1p 3)1p
II. Hip 2)1p 3 1p

L. alp blp olp
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Test no. 9

I. 1. Determine the elements of the sets X and ¥ knowing
that the following conditions are simultaneously met:

X NnY ={34}

byXUuY =1{3,4,467}

¢) The sum of Y’s elements is an even number

2. a) Show that E(X) = X* — 4X3 + 12X — 9 is divisible by
X—1and X -3

b) Decompose in indivisible factors E (X)

3. Solve the equation: [2x — 3|+ [4x — 6] =0

IL. 1. Let ABC be a triangle and D the middle of (BC). Show

that AD < ABZﬂ

2. Solve the inequation: —;
xX“+4x+5

3. Determine the real numbers x and y that verify the
relation: x% + y% + 2x + 2y + 2 = 0.

III. A rectangular parallelepiped ABCDA'B’C'D’ has the
dimensions: AB =4cm , AA' =43 cm and BC =+/33cm .
Calculate:

a) the measure of the parallelepiped’s diagonal

b) the measure of the angle between the planes (B'C'D’) and
(BAC)

¢) the volume of the parallelepiped

d) the total area of the parallelepiped

Grading scale: 1 point ex officio
L 1)1p 2)1p 3)1p
II. 1) 1p 2)1p 3)1p
1L a) 0,75p  b) 0,75p ) 0,75p d) 0,75p
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Test no.10
777..75 888...85

1. 1. Compare the numbers and , if each
777..78 888...89

number from the numerator and the denominator has n digits, n €

N, n> 2.
2. Caleulate : 1 — . (0,1.102 — V8T): 27

3. Solve the system:

1 1

!'x*—'ﬂ _1,f+1_

:31+3},=9

4. If n € N*, prove that the number VvRn++vn+1 is
irrational.

II. 1. Solve the equation:

Ez—i
¥X X

Xy

2.1fx? + y2 4 z% = 1, prove that:
[x + y +2| <43

3. A parallel to the median (AD) of the triangle ABC cuts
AB and AC in E and F, respectively. Show that j—i = i—i.

II1. Given a right circular cone with the length of the base’s
diameter of 12 cm and the length of the height being equal to 2/3
of the diameter’s length:

a) determine the volume of the cone

b) the lateral area of the cone

) The lateral surface of the cone is displayed thus obtaining
a sector of the circle. What is the measure of the angle of this sector
of the circle?

Grading scale: 1 point ex officio
I 1)0,75p 2)0,75p 3) 0,75p 4) 0,75p
IL. H1p  2)1p  3)1p
ILaylp bylp olp
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Test no. 11
I. 1. Calculate:

) [u,ml :2—10+-,,||'|ﬂ,ﬂﬂﬁ4 16210
J

by (1+aF—(l-a)y
2. Let there be the function f: R = R, described by f(x) =
2x +m.
a) Determine the value of the parameter "m" so that the
graphic passes through the point A(2; 5);
b) Represent graphically the determined function.
3. Solve the equation:

\'[xz -2x+1 +Jl—2x+x?'_=2. xeR
II. 1. If p > 3 is a prime number, show that p? divided by

24 will give the remainder 1.

2.1f:

P(X) =3X* - 3aX +a’

prove that P(b) = 0, irrespective of the what b € R is.

3. Let O represent the point of intersection of a trapezoid.
Prove that the straight line determined by the point O and by the
intersection point of the un-parallel sides of the trapezoid goes
through the middle of the trapezoid’s bases.

III. In a cylinder whose axial section is a square with the side
of 6 cm a sphere is inscribed. Calculate:

a) The total area and the volume of the cylinder

b) The rapport between the volume of the sphere and that of
the cylindet’s.

Grading scale: 1 point ex officio

I 1)2) 0,50p b) 0, 50p 2)a)0,50p b) 0,50p 3) 1p
1. 1) 1p 21p  3)1p
M. a)lp b) 1p
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Test no. 12

I. 1. Show that for Vn € N, the expression:

E = 3. 53 . gl

is divisible by 7.

2. Determine the digits @ and b so that the fraction sz::s can
be simplified by 17.

3. Calculate:

[(=1)"- (=2*)" — 4] : (4"), where neN.

II. 1. Effectuate:

=71 7

min{—5-2)+ -4y

1-21
2. Justify why the equation:
T

doesn’t have real solutions.

3. Simplify the fraction:
4+8+12+ . +400
34649+ 4300

IIL. 1. The measure of an angle is 7/8 from its supplement.
Show that 2/3 from the measure of the bigger angle is 1° bigger
than 3/4 from the measure of the small angle.

2. Three parallel planes are given: a, 8,y and the points 4, B
inaand C,D in B. The straight lines AC, BC, BD and AD cut the
plane y in E, F, G and H. Prove that EFGH is a parallelogram.

3. On the plane of the parallelogtam ABCD the
perpendicular AE is raised. Calculate the distances from E to the
straight lines BD, BC and CD, knowing that:

AB=AD=AE=a and m{<IBAD)=60"

Grading scale: 1 point ex officio
I Hilp 2)1p 3)1p
1L Hip 2)1p 3 1p

m.  Hip 2)lp 3)1p
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Test no. 13

I. 1. Find the natural number n, so that:

A=1"+2"4+3" 4+ .+ 0"

is divisible by 5.

2. Prove that:

Zn _3!1+| _5!1+2 -I
T:EE,{V}HEN,

3. Knowing that - E, find the value of the rapport 5y .
y 4 6y—8x

II. 1. Solve in Z the equation:

Zx+5—-Ix=-2li=0,

2. Show that the following number is a perfect square:
n= 1901 « {1 +2+3+  +1990)

3. Solve the equation system:

[ma.ti—li]:—v'rﬁ;-— | =3 I]- 2={23}-y =11 —\-'1'5715

illl!iﬂ[f!'3;,«.I'E:]]- x+3 Ty =-72"

IIL. 1. Two adjacent angles have parallel bisectors. Determine
the measure of each angle, knowing that the measure of one of
them is five time bigger than the measure of the other.

2. Show that, if the diagonals of a rectangular trapezoid are
perpendicular to one another, then the length of the perpendicular
side on the bases is the geometric mean of the bases lengths.

3. Let A,B,C,D be four points that ate not coplanar. We
note E and F the projections of point A on the bisectors XABD
and XACD respectively. Prove that EF || (BCD).

Grading scale: 1 point ex offcio
L 1)0,75p2) 1p  3) 1,25p
II. H1p  2)0,75p 3) 1,25p

L 1)0,75p 2)1p  3) 1,25p
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Test no. 14

I. 1. Determine the consecutive digits a, b, ¢, d in the base

10 knowing that ab = cd.

2. Given A = 2;_4-15, determine x € Z, knowing that A € N.
3. Show that the following fraction is irreducible:
E= 1n+53

Tn+37
II. 1. Determine the set:

{ I 1

[l X
A =11E L mmLx+i;4—-— E]}

2

2. Represent graphically the following function:

FR—=R, fix)=

4993

3. Determine x from the proportion: L= 02 where a =

21990 _ 21989 _ 91988

I 1. Show that in a right angle ABC with m(<4) = 90°,
the following inequality takes place: B.sin C < sin 30°. When does
the inequality take place?

2. Let A, B, C, D be for points that are not coplanar, so that:

BC'+ AC’= AD*+ BD” §i AC? + AD* = BC* + BD'.

Show that if M and N are the middles of the segments AB
and CD respectively, then MN is the common perpendicular of the
straight lines AB and CD.

3. The theorem of the three perpendiculars: enunciation and
demonstration.

Grading scale: 1 point ex officio

L Dip 2)1,25p 3)0,75p
I 1)125p 2) 0,75p 3) 1p
L 1)1.25p 2)1,25p 3) 0,50p
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Test no. 15

1. 1. Given the numbers:

1 2 3 4 1962 1 1 1 1 i
A==t —t+—t—+.. = and b= —F—F =t =t b —
2 3 4 5 1993 2 3 4 5 1993

Prove that 3|(a + b).

2. Find the form of the natural number n knowing that:

|
1 1
_2 5+ ﬂ111+ __W {—I I1+]=_3|_
(=21 +{-1) [ 2 ) y
3. Show that the following number is subunitary (¥)n € N*:
] 1 1 1 !

= — et
1-2 2.3 3.4 4.5 nin+1)
II. 1. No matter what n € N is, is the following number a

perfect square?
a=|[n1+n—?}|l[n3+n—3]+4
2. Determine the function f: R = R, with the property:
fix)+ 21 =) =Ix + 11
irrespective of what x € R is and f(x)- linear function.
3. Given:
P(X) = X' 4 1903X"™ 4 1993 £+ 1993X & 1993
show that P(—1992) = 1.
III. 1. In AABC we consider that m(xA) = 60° and AB =
2. AC. Find the measures ¥B and <C.
2. Prove that in any AABC the following relation takes place:
ha _hs _he
1 1 1
a b ¢
where a, b, ¢ represent the lengths of the sides of AABC, and
hy.hg.he the heights corresponding to the tops 4,B and C
respectively.
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3. A right regular pyramid has the side of the base of 6v3
and the apothem of the pyramid equal to 5m. Determine the lateral

area and the volume of the pyramid.

Grading scale: 1 point ex officio

I. 1) 0,75p 2) 1p 3)1,25p
1. 1) 1p 2) 1p 3) 1p
L. 1)125p 2)0,75p  3) 1p
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Test no. 16

I. 1. Knowing that a + b = 3 and a + ¢ = 5, calculate a® +
ac + 5b.

xy-y?

xy+y?

2.1f 5 = g, determine the rapport:

3. Given the expression:

E[x‘,l:x:+x+p,
where p is an integer number, show that if E(2) or E(3) are
divisible by 6, then E(5) is divisible by 6.

II. 1. Write as union of intervals the set:

fx|xeR k-11>2}.

2. Solve the equation:

(x+ D+ (x+2)+ .+ {x+ 100)= 15050,

3. For what values of m and n are the following equations
equivalent?

x+mx+1=0 and 2x"—nx+m=0

IIL. 1. In a triangle ABC we know:

m{LA) = 50° m(<<C) =64

Calculate the acute angle formed by the bisector of the angle
B with the height raised from A.

2. In the cube ABCDA'B'C’D’, let Q be the projection of the

top D on the diagonal AC’. Determine the value of the rapport ﬂ.
AC

Grading scale: 1 point ex officio
L Dip 2)1p 3 1p
1L Dip 2)1,5p 3)1,5p
111, Dip 2 1p
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Test no. 17

1. 1. Show that:

_1'I
21 +2- (=1 +np {l, (FdkeN np>0,nzp.
(n+'p}uln!:" 2

3a-b

a 13 .
2. 1f 3= 1 show that is a perfect cube.

3. Using:

golf 11
3 3a-2 Ja+l

show that § < 1/3 where:
1 1 1 1
e — A ————
-4 4.7 7-10 (3n=-233n+1)
II. 1. Solve in Z X Z the equation:
B —fxy +v =5=0
2. Given:

ER - R F(0)=vVxl+6x+9 —y14-6y5 .

Order in ascending order the numbers:

f=3). f(1), F=V5) F(1++5).

3. Given the polynomial:

P(X) = a1 — b)2X2 — 3™ — b(5 — 6XHF" - a(d - 5X7 4 1.
k€N and b € Z, determine a and b so that the sum of the
coefficients is 0.

IIL. 1. Show that if in a AABC, the side {AC}, the bisector
4B and the median of the side [BC] are concutrent, then
m(xB) = 2m(x0).

2. In AABC we know that AB =9 cm , BC = 10 cm and
m(«B) = 60°. Calculate the length of the segment AB.

3. A sphere, a circular right cylinder with a square axial

4a+b

section and a cube have the same area. Compare their volumes.
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Grading scale: 1 point ex officio

I. 1) 1p 2) 0,75p 3)1,25p
1. 1) 1p 2) 1p 3) 1p
L 1)0,75p 2)125p 3)1p
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Test no. 18

I. 1. Determine a so that:
ia-\E— if=£—y‘r§_
2. Show that the following numbers are smaller than 2:

—
V2442 and Y2 +4/2+42
v

3. Solve the system:

o
I — =07
X ¥

1 s
;—i={},5

(% Y
IL. 1. Determine x knowing that:

2a

and 4 |32a .
5

Led |

2. Given the real numbers X, y, Z, show that:

a4y + 2 Zay +yz ez

b)if x +y + z = 1, deduce that x* + y? + z%2 > 1/3.

IIL. 1. Let ABC be a triangle, with the sides’ lengths AB = a,
AC = aV2, BC = aV/3. We note with P the foot of the height
from A on BC and with M, N the projections of Pon the sides AB
and AC respectively. Calculate the length of the segment MN in
relation to a.

2. Let ABC be a right isosceles triangle. The hypotenuse BC
is situated in a plane @ and the plane of the triangle makes a 45°
angle with the plane a. Determine the angles that the catheti AB
and AC form with the plane a.

Grading scale: 1 point ex offcio
L. DHilp 2)1p 3)1p
1L Dlp 2)a)lp b)1,5p

L. 1)15p 2)1p
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Test no. 19

1. 1. Given:

S=(=1f" +(=1F" + (=1 #..+ (=1
and knowing that dg, dy, ..., 199 are natural numbers, calculate
Sinin + Smax- Show that, generally, S # 0.

2. Determine the natural numbers X and Yy so that the
geometric mean of the numbers 4* and 8”7 is 64.

3. Prove that the numbers a4.a6 + 1 are perfect squares,
irrespective of the number @.

II. 1. Given:

A=[xlxeNand3x—21£ 7} and

B={x|xefandx-5e(-1,2]}
calculate A N B.

3. Given:

P(X) = 2X2 — mX + n. P(X) | (X—1)
and P(X): (X + 1) gives the remainder 2, determine m and n.

IIL. 1. In AABC, with m(«C) = 60°, the bisectors (AK and
(BE, where K € BC, E € AC intersect in 0. Show that OK = OE.

2. Given the squate ABCD and M a point in the interior of
AABC, show that MD > MB.

3. A regular square pyramid has the side of the base of
16 cm and the height of 6 cm. Calculate the lateral area and the
lateral edge of the pyramid.

Grading scale: 1 point ex officio
L Dip 2)1p 3) 1p
1L Dip 2a)lp b)lp
111 1) 1,25p 2) 1,25p 3) 0,50p
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Test no. 20

I. 1. Given the sets:
A=12"4 Ttand B = {12, 16, 125}

determine n € N so that A U B has five elements.

2. Knowing thatg = %, calculate

2x-y

II. 1. Calculate:

I

I 2 43

_— +—.

2-42 3-43 2 6

2. In the triangle ABC we know that AB = 6 cm, AC =
14 cm and m(«B) = 60°. Calculate BC and the lengths of the

triangle’s heights.

III1. 1. Calculate the equations:

a) x:+x~}'1+y:2: X, v eN;

by Zx—{dx-51=3x+1:x=R

2. In a rights triangle ABC (m(<A4) = 90°) we know that
AB = 12 cm and that the length of the medianAm = 10 cm (M €
B(). In the point M a perpendicular MN is raised on the plane of
the triangle. If MN = 8 cm, calculate:

a) the angle between the planes (NAB) and (ABC);

b) cos <[(NBC), (AMN)];

c) the distance from point A to the straight line NB;

d) the area and the volume of the pyramid NABC.

Grading scale: 1 point ex officio

I
1I.

111

1) 0,50p 2) 0,50p
1) 0,50p 2) 2p (4. 0,50p)
1) 1p+ 0,50p 2)0,75p + 1p+ 1p + 1, 25p
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Test no. 21

1. 1. Effectuate:
a) 2422422+ 2(2-22y])27"

I,.’ 2 '\Iz
b} 5I+i - ]+§i
L3 4

o 3] -f-45)

2. a) Calculate the value of the rapport

3a+b .
knowing that
3a—-b

2a

2a _1
3 5

b) After two consecutive price raises, the price of an object
raised from 3500 lei to 3969 lei. Knowing that the second raise
was by 5%, determine the percent of the first raise.

II. 1. Solve in Q the equation:

e5)e o)

2. Solve in R the inequation:
Tx+1 5x-11

8 11
3. A vehicle has covered 150 km in 3 hours. In the passing

<4

towns, the average speed was 40 km/h and outside the towns,
70 km/h. How much time did he spend crossing the towns?

4. Determine the remainder of the division of the
polynomial:

P(X)=X"+mX" + 1
with X — 1, if by dividing the polynomial P(X) with X + 2, the
remainder is —3.

5. Represent graphically the function:

|
f*: R — R, where f(x]=—51+1.
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II. 1. Considering the right triangle ABC with m(XA) =
90°, O the middle of [BC], AD L BC, BC =50 cm and OD =
7 cm. Calculate the measures of the segments [AB] and [AC].

2. Let ABCDA'B'C'D’ be a rectangular parallelepiped and M
the middle of [A’D’]. Knowing that AB = 4a, BC = 2a and that
the area of the triangle MBC is equal to 5a?, calculate:

a) the volume of the parallelepiped

b) the distance from B’ to AM

¢) the distance from A to (MBC)

3. In a cone with the dimensions R = 8 and h = 6 we cut a
section with a parallel plane with the plane of the base, situated at a
distance from the top of 1/3 from the height of the cone.
Determine:

a) the area and the volume of the cone

b) the area and the volume of the body of the obtained cone.

Grading scale: 1 point ex offzcio

I. 1) 2) 0,50p b) 0,50p ¢) 0,50p
2.2) 0,75p b) 0,75p
IL. 1)0,6p2) 0,6p 3) 0,6p 4)0,6p 5) 0,6p

. Hip 21p 3)1p
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Test no. 22

I. 1. The difference between two numbers is 100. If we
divide the big number to the small number, we obtain the quotient
3 and the remainder 20. What are the two numbers?

a—-13 a . a
= —, where a,b € N* determine —.
b b+7 b

3. Calculate the value of the expression:

2. Knowing that

=0+ (=D + .+ (-1)"
E= T 3 ] "
(=" +i{=1)" +({=D" +..+(=I)"

where n € N*,
II. 1. Solve the equation: mx +1 = x +m, where m is a

real parameter.
2. Given:

x=1f L 2x=2f (k1)
Em_[[nt] e x+I:| 16x>
Knowing that E(x) € Z,x € Z, determine the value of x.

3. Knowing that x = v 11 — 6v2 and y=3-— V2, calculate
a=(-1D"(x+y)=? wheren € N,
III. 1. The measures of the angles 4, B, C of the triangle

AABC are proportional to 5,6,7, respectively. Determine the
height of the angle formed by the height of A and the bisector «C.

2. Let ABCD be a orthodiagonal quadrilateral inscribed in
the center circle 0. If § is the projection of O on CD, then 0S =
~AB.

3. Let ABCDA’B'C’D’ be a cube with the edge @ and M the
middle of the segment AB and O the center of the square BCC'B’.
Show that D'0 L (COM).

Grading scale: 1 point ex officio
L 1) 0,50p 2) 1,75p 3) 0,75p
1L 1) 0,75p 2) 1,25p 3) 1p

L. 1)025p 2)1,25p 3)1,25p
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Test no. 23
I. 1. Given:
a=12"=3-15-2"neN
Prove that:
lale (0,2}, (¥IneN.

2. Determine the numbers ab in the 10 base, so that

Vab + ba € N.

3. Determine the real numbers X,y and z for which:

VX2 +6x+34+4fy? —2y +10 +v2% —62+25 =12
IL. 1. Given the polynomial:
P(X) = X" - 1992X + 1991

show that P(X) is divided by (X — 1)2.

2. Solve in R the system of equations:

[o.(3)x —01¢6)y]: % =301, 310°

[max(~100,~12)k +10- 0,36y = min{ -5 :-18)
3. Calculate:

E=y72£2J6 —y7-246

IIL. 1. In AABC the parallels through B and C to the bisector
AD(D € BC) intersect the straight lines AC and AB, respectively, in
E,F. Prove that [BC] = [EF].

2.In AABC, let M be the middle of the side BC and P and Q

the feet of the perpendiculars traced from M on AB and AC,
. MP _ AC
respectively. Show that Mo — a5
3. In the top A of a AABC, AD L (ABC) is taised. Let CE L
AB,E € AB and EF 1 BD, F € BD. Show that (BCD) 1 (CEF).

Grading scale: 1 point ex offcio
L 1) 0,75p 2) 0,50p 3) 1,75p
II. 1) 1,50p 2) 1p 3) 0,50p

. Hip 21p  3)1p
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Test no. 24

1. 1. Let:
A={xeNI3<2x-3<ID},B={xeNIj<3x-2<Il}
Determine the sets:

AUB.ANB.AVB.BVWA,

15
2n+1
3. If x + y = s and xy = p calculate x3 + y3 and x* + y*

€ N.

2. Determine the natural numbers n for which

in relation to S and p.
II. 1. Determine the smallest common multiple of the

polynomials:
X' —(a+b)X+ab and X' - (a+c)X +ac
2. Determine = knowing that 3a—2b _ 1.
b 5a-3b 5
3. Show that:

(a+b+cf<ia + b +c)

IIL. 1. A rhombus has an angle of 120°; the small diagonal is
of 7 cm. Its perimeter is required.

2. Given the trapezoid ABCD, where AD||BC and AB =
AD =DC, AB =a and BC = 2a. The diagonals AC and BD
intersect in 0. In O we raise the perpendicular on the plane of the

trapezoid and we designate S so that: SO = %.

a) Show that the acute angles of the trapezoid have 60° each
and that AC is perpendicular on AB, and that BD is perpendicular
on DC.

b) Show that the triangle SAB is right triangle.

¢) Determine the dihedral angle formed by the plane (SAD)
with the plane of the trapezoid.

Grading scale: 1 point ex officio
I Dip 21p 3)1p
L Dip 21p 3)1p
L 1)05p 2)a)lp b)0,5p o Ip
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Test no. 25
I. 1. Calculate the sum:
S=(=D'-24(=1% 44 (-1 6+ +(-1)"" 1994 + 998
2. We consider the integer number:
n = 1994" — 1994 - 1993,

Determine x from the proportion:

X
1093 _ 1993
2 o

2
3. Show that if:
a4 b = 222203+ 5=0
then:

[E-ln— —a)y=-1.

II. 1. Determine n € N* so that the following polynomial is
divisible by Q(X) = 2X — 1:

POX) = 270 X742 X" ¢ L+ 2K =0’

2. Solve the equation:

Jx=af +B-xF =1

3. Solve in N the system of inequations:

ﬁx+§-:~4x+'.|'
7 ,

Bx+3

<2x+ 25

111 1. In AABC with AB = 2 AC and m(¥BAC) = 60° we
trace the median CM, where M € (AB). Show that CM = BC.

2. In AABC we have AB = AC = 12 cm and BC = 8 cm.
At what distance from the base BC do we have to trace the parallel
BC so that the petimeter of the formed trapezoid measutres 20 cm?
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3. In the top A of AABC equilateral, we trace AD L (ABC).
Let CE L AB and EF 1 BD. Prove that DB 1 (CEF).

Grading scale: 1 point ex officio
I 1) 0,50p 2) 1p 3) 1,50p
1I. 1) 1,25p 2) 1,25p 3) 0,50p
111. 1) 0,75p 2) 1,25p 3) 1p
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Test no. 26
1. 1. Show that:
I.B . ITIHE_Sqlﬂ'] _ 35".4-.‘._544112’ (v}n = N.
2. Calculate the sum:
1 1 1
+ + ...+
310 10-17 B3I0-837

3. If a and b are rational numbers, inversely propottional to

¢ and d then:
ced _fe+d :
ab _la+h ’

II. 1. For what values of m and n does the equation x? +
mx + n = 0 admit the solutions 4 and —3?

2. Simplify:

X' -y'-2vz-7°

Yo -X?-2XZ-7"

3. Is it true that:

(-2p(-2)" =22

II. 1. A trapezoid ABCD(AB||CD)is circumscribed to a
circle having the center 0. Show that: CO L OB and AO 1 DO.

2. ABCDA'B'C'D' is a rectangular parallelepiped with AB =
9cm, AD = 15 cm and AA' — 20 cm . Determine the distance

from B’ to the diagonal AD".

Grading scale: 1 point ex officio
L )1p  2)1,50p 3) 1,50p
II. Hilp 2)1p 3)1p

. Hlp 2)1p
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Test no. 27

I. 1. Determine x,y, z € N that verify the equalities:
L (1]

E 6 z

2. The arithmetic mean of two numbers is 15 and their
geometric mean is 10+/2. Determine the harmonic mean of the two
numbers.

3. Show that the remainder of the division of a perfect
square by 16 is also a perfect square.

II. 1. Solve the system:

{{m ~hx+dy=1 .where m e R,

x+(m+1)y=-1

2. Determine the rational numbers X and y that verify the
relation:

sz +3)kyB-+2)=0

3. Simplify the fractions:
xt+1
a) ———=—
T+ xﬁ +1
b) e B
ixj - \Eix" _,_,3i
III. 1. Having the drawing of a 13° angle, explain how we
can obtain a 1° angle using only a tuler and a compass.
2. In AABC we have the medians AA’, A’ € (BC)and BB,
B € (AC) and AA =75cm, BBP=6cm and BC=5cm .
Determine the perimeter of AABC and the length of the height
from A of AABC.
3. If ABCD is a regular tetrahedron and M is a point in the
interior of the tetrahedron so that MA = MB = MC = 3a and

MD = av/3, determine AB.
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Grading scale: 1 point ex offcio
L H1p  2)0,50p 3) 1,50p
1L 1) 1,25p 2) 0,75p 3) 1p

. Hlp 2)lp 3)1p
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Test no. 28

I. 1. A three-digit number has the sum of the digits equaling
7. Show that if the number is divided by 7, then the digit of the
decimals is equal to the digit of unities.

2. What is the truth value of the proposition:

fxlxeZix-l=5)=[-4,6]}

3. The numbers a, b and ¢ are distinct. Determine the real
solutions of the equation:

(x—a]1+{x—h]1+{1—c]1=ﬂ_

II. 1. Simplify:

(x2 - 1)fx2 - 3)+1

K-tk -a)2”

2. Let a,b,c,d be real positive numbers with abcd = 1.

Then the following inequality takes place:

a+b +c’+d +absac+ad+cd+be+bd210.

3. Calculate:

- 1

IIL. 1. Let ABC be a random triangle with AB > AC. If CF
and BE are the medians that cotrrespond to the sides AB and AC
respectively, E € (AC), F € (AB), prove that BE > CF.

2. ABCA'B'C’ is considered a regular triangular prism where
AB = AA’ = a. Calculate:

a) The distance from the top A’ to the edge BC;

b) The distance from the top B’ to the middle line of the
base that is parallel to AB.

Grading scale: 1 point ex officio

I 1) 1,50p 2) 1p 3)0,50p
1. 1) 1p 2)1,50p 3) 0,50p
. 1)1p 2) 2p
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Test no. 29

I. 1. Solve in N the equation: xy — x +y = 18.
2. Determine ab knowing that:
a _ 2’
1+l+ l+...+i b
2 4 128

3. State the value of truth of the proposition {x/x € Z, |x| <

—10} has one element.

II. 1. Show that for any k € N, k uneven, the number N =
103% + 23k is divided by 7.

2. Decompose in factors:

2a® — ab + 4ac — b’ — be + 2¢%.

III. 1. Let ABC be a right triangle in A with <B > «C. We
note with D the middle of the hypotenuse BC. The perpendicular in
D on BC intersects the cathetus AC in E.

a) Prove that m(XADE) = m(«B) — m(«C)

b) Determine the measures of the angles of the triangle ABC,
knowing that (AE) = (ED).

2. A triangular pyramid with congruent lateral edges has a
right triangle as base. Show that the plane of one of the lateral faces
is perpendicular to the plane of the base.

Grading scale: 1 point ex offzcio
L DHlp 2)1,50p 3) 0,50p
II. 1) 1,50p 2) 1,50p

. 1H2p 2)1p
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Test no. 30

I. 1. Calculate:

- f l b
1993+-3+i-r...+1—m—'l+i+...+—
2 4 100 {2 4 100 |
2. Determine the natural numbers n, for which:
3 nxl 1
7 42 2

3. Show that, if P(1+ x) = P(1 — x), (¥)x € R, then the
polynomial P(X) = X 2+ aX + 1isthe square of a binomial.

IL. 1. Let there be a, b, ¢ integer, uneven numbers. Show that
there doesn’t exist any x € Q that verifies the relation:

ax’ +bx +c=0.

2. Let there be a, b, ¢ three integet, positive not equal to zero
numbers, so that ab < c. Show thata + b < c.

III. 1. In the triangle ABC (AB = AC) we note with M, N, P
the middles of the sides AB, BC and AC respectively. If <ABC =
30° and AM = 4 c¢m, calculate the perimeter of the quadrilateral
AMNP.

2. Let ABCD be a random tetrahedron and M a point on the
edge of AD. Show that the rapport AM /MD is equal to the rapport
of the areas of the triangles ABC and DBC, if and only if M is
equally distanced from the faces ABC and DBC.

Grading scale: 1 point ex officio
I Hilp 2)1p 3)1p
II. 1) 1,50p 2) 1,50p
I1I. Hlp 2)2p
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Test no. 31

I. 1. Calculate:
1 | 28R 1 —I9R%
(__ L1988 | 1 _{_Z}EHHHI
|2 2
2. Determine three numbers, knowing that they are directly
proportional to 2,3, 4 and that the difference between the biggest

and the smallest one is 5.
3. Solve the equation:

|x—li=
x-1

1.

II. 1. Let ABC be a random triangle and O the center of the
circle circumscribed to the triangle. Let AD L BC, D € BC .
Calculate the measure of the angle <DAO in relation to the angles
of the triangle ABC.

2. Prove that in a trapezoid, the intersection point of the un-
parallel sides with the middles of the bases are three collinear
points.

III. 1. Let a4 and aybe two perpendicular planes and d their
intersection straight line. Let A € ay and B € d so that AB L d.
Let a € @, a random straight line. What can be said about the
straight lines AB and a?

2. Let thete be the equilateral triangle ABC, with the side a
and M € (AC) so that [AM] = [BM] and [AN] = [NC]. The
triangle is bent along the line of MN untl (AMN) L (BMC).
Calculate the measure of the dihedral angle of the planes (ABC)
and (BMC).

Grading scale: 1 point ex officio

I 1) 1p 2) 1p 3) 1p
1. 1) 1,50p 2) 2p
. 1)1p 2)1,50p
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Test no. 32
1. 1. Calculate:
34649+ +1995+ 1998
244+ 64..+1330+1332°
2. Determine the natural numbers 1 for which:
2n-35
n+l
3. We have four faucets. The first faucet fills a basin in one

<],

hour, the second in two houts, the third in three houts and the
forth in four hours. In how many hours do the four faucets
combined fill the basin?

II. 1. Show that the triangle with sides of the lengths a, b, c,
where 2(a — b)(a + ¢) = (a — b + ¢)?, is a right-angled triangle.

2. Let there be the random triangle ABC and A, B’,C
tangency points of the inscribed circle with the sides BC, CA and
AB respectively. Calculate the lengths of the segments AC’, BA’ and
CB.

III. 1. On the plane of the squate ABCD (AB = a) we raise
the perpendicular BB = a. Let N be the middle of B’'D, M the
middle of AB and P the middle of BC. Calculate the area of the
triangle MNP and show that B'D 1 (MNP).

2. The height of a right circular cone is 15 and the sum of
the generating line and the radius is 25. Calculate the lateral area
and the volume of the cone.

Grading scale: 1 point ex officio
L DHilp 2)1p  3)1,50p
II. Hip 2)1,50p
1L H2p 2)1p
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Test no. 33

I. 1. Calculate:

; . 3 22
2.3 53520 - = 2, (3 —
> 3" 5*)6 ) i 'i1+33_
(489 .7 +311.7-777-7-23.7)+ 2

2. The following equation is given:

3x+1

=m, x< R\{5}.
1_

Solve and determine m € Z so that the solution is an integer
number.

3. The sum of three natural consecutive numbers is 1209.
Determine these three numbers.

II. 1. Two adjacent angles have perpendicular bisectors.
Determine the measure of each angle knowing that one measures
five times as much as the other.

2. Let ABCD be a rthombus and E a random point on one of
the diagonals. If M, N, P, Q ate the feet of the perpendiculars from
E on the straight lines AB, BC, CD and DA respectively, show that
the quadrilateral MNPQ is unwritable.

IIL. 1. A straight line a contained in the plane a is parallel to
a different plane B. Determine the truth value of the proposition:
“The plane « is parallel to plane §.”

2. Let A,B,C,D be four points that are not coplanar.
Through a point M situated on the segment AB we trace a parallel
plane to AC and BD. This plane intersects BC in @, CD in P and
AD in N. Prove that MNPQ is a parallelogram.

Grading scale: 1 point ex officio

1. 1 1p 2) 1,50p 3) 1p
II. 1) 1,50p 2)2p
I11. D 1p 2)1p
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Test no. 34

1. 1. Determine the value of x from the equality:

10-{x—10-[362 4 10 {24 +24 : 4)]} = 100

2. In a road trip, Toana spends 3/4 of her savings, which
represents: 240 000 lei. What sum did Ioana have?

3. Calculate:

Ex)=x'+(a+1x*+{(a+bx+b+1
knowing that:

X +ax+b=0.

IL. 1. Let f and g be two linear functions. Determine these
functions knowing that:
2ix+ 1)+ g(x—1)=2x+ 14 and fx+1)—2g(x - 1) = 6x + 2
forany x € R.

2. Determine the measures of a triangle’s angles, knowing
that they are directly proportional to the numbers: 1/2,1/3 and
1/6.

III. 1. Let ABCD be a rectangle. In D we raise the
perpendicular on the regular plane on which we take point M. Let P
and Q be the projections of the points A and C, respectively, on
MB.1f AB = 6 cm, BC = 4cm and PQ = 3cm, calculate: MB.

2. Given a cube ABCDA'B'C’D’ with the edge a:

a) Calculate the distance from point the 4 to the diagonal
BD;

b) Prove that BD' 1 (AB'C)

Grading scale: 1 point ex officio

1. 1 1p 2)1p 3) 1p
II. 1) 1,50p 2)1p
I11. 1) 1,50p 2) 2p
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Test no. 35
1. 1. Calculate:
24+ 102Y =@ +3-3=811: (37-[301 - 10 - (24 + 2% 2'™ . 3)))
2. In two boxes there are a total of 120 crayons. Determine
the number of crayons from each box knowing that if we take 15
crayons from the first box and we put them in the second box, then

the two boxes will contain the same number of crayons.

3. Show that:

J12~2x +I+J)-:~4y+4 +ﬁrﬁz+9 =0
ifandonlyifx =1,y =2 and z = 3.

II. 1. Calculate the area of the isosceles trapezoid
ABCDwhere AB||CD knowing that AB = 26, DC = 16 and AC L
CB.

2. Prove that the sum of the distances of a triangle to a
straight line exterior to the triangle is equal to the sum of the
distances of the middles of the triangle’s sides to the same straight
line.

III. 1. Given a regular quadrilateral prism ABCDA'B'C'D'.
The side of the square’s base has 2cm, and the diagonal AC’ has
4cm.

a) Prove that the triangle ACC" is isosceles.

b) Calculate the total area of the prism.

2. A cube ABCDA'B'C'Dr is inscribed in a sphere with the

radius of a cm. Determine the volume of the cube.

Grading scale: 1 point ex officio
L. DHilp 2)1p  3)1,50p
II. H1p  2)1,50p
111, Dip 2)2p
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Possible Subjects for Examination, Grades V-VIII

Test no. 36

I. 1. The price of an object was 2500 lei at the beginning.
After two consecutive price reductions with the same number of
petcentages, the price dropped to 2025 lei. With what per cent did
the price of the object went down with each reduction?

2. Calculate the sum: S=1+3+5+--4+1995+
1997 + 1999.

3. Show that x® + x* — 2x3 — 2x2 + 2 > 0, indifferent of
what x € R.

II. 1. Simplify the expression:

a+b-ya’ b’ +a+b+\1|a3 -b*
ﬂ.+h+\|rﬂ!—h1 :;;-H:n—q.’r:at2 -b?
2. Show that the parallel EF traced to the bases of trapezoid

Efa,b)=

ABCD through the point M of intersection of the diagonals is
divided in two equal parts in relation to this point.

IIL. 1. In the body of a cone R = 13cm, r = 5¢cm, and the
generating line is inclined on the base with an angle of 45°.
Determine the lateral area, the total area and the volume of the
cone’s body.

2. Determine the volume of a regular tetrahedron with the

edge a.

Grading scale: 1 point ex officio
L Hip 2)1,50p 3)1p
1L H1p  2)1,50p
111, Dip 2)2p
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Test no. 37

I. 1. Solve:

- 1 1.1

3”'4]_“5'95_ 1:6+12:5

14:22482.442 215413 43
9 5 7T 2 15 5

2. Solve the equation:

%{—;—[%[—;14‘2]-# z]+ 2}—I =0,

3. Let there be three integer numbers so that each represents
the arithmetic mean of the other two. Show that the three numbers
are equal.

II. 1. Determine the 1% grade function (linear) whose graphic
passes through the points A(3,1) and B(1,3).

2. Compare the numbers: V7 =3 and V11 — 4.

1. 1. In the isosceles triangle ABC ([AB] = [AC]) we take
the segments [BM] = [CM] (M between A and B, N on the
extension of [AC). Prove that the straight line BC passes through
the middle of [MN].

2. In the straight parallelepiped ABCDA’'B'C’'D’ we know
that AA =a, AB=Db and AD =c . The diagonal of the
parallelepiped forms with the three faces where it is traced angles
with the measures @, 8, ¥, Prove that:

sin‘or + Siﬂzﬂ + sinl'y =1.

Grading scale: 1 point ex officio

I 1) 1p 2) 1p 3) 1,50p
1. 1) 1p 2) 1p
M. 1)1,50p 2) 2p
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Test no. 38

I. 1. Let:

A={xlxeR, 4<x<8}and B={x|xesR -5<x=3}
a) Write, using intervals, the sets A and B.

b) Calculate:

AUB,ANB,A'B, BV\A and (B A} Z,

where Z represents the set of the integer numbers.
2. Let there be the functions:

FRRfx)=2x+1and 2 R R, glx)=x + 3.
Determine the coordinates of the intersection point of the graphics
of the two functions.

3. Solve the equation: mx — 3 = 3m — x, where m is a real
parametet.

II. 1. Bring to a simpler form the equation:

E{”=M E+13!x—ﬁj ]2 +212—E+|}': 2% -4

x*—2xt ax? x* x?

2. Show that the middles of a random triangle’s sides and the
foot of one of the triangle’s heights are the tops of an isosceles
triangle.

III. 1. A pyramid has as base an equilateral triangle with the
side a. Determine the volume of this pyramid knowing that its
height is twice as big as the height of the base triangle.

2. Let there be the tetrahedron VABC, where VB = VC. The
edges VA, AB and AC are divided in three equal parts and are noted
with M, N, P the points closest to A. Show that the triangle MNP is
the ninth part from the area of the face VBC.

Grading scale: 1 point ex officio
L DHilp 2)1,50p  3)1,50p
11 Hilp 2)1p
111 Dilp 2)2p
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Possible Subjects for Examination, Grades V-VIII

Test no. 39

I.1. Calculate:
G - Ao

2. Determine x, Y, Z knowing that:

x—y=2tE_Z and x+2z=14.
. 4 2
3. Show that:

b-v3f =7-443
and determine all the integer numbers X so that:

xi-t:?-—flﬁ.

II. Bring to a simpler form the expression:

3 »
1-8x’ 1+2x | 12x% - 48x* x'?
E(x)= 4 3 T 7 + 1T ) ] i
Ax” +2x" 4+ x” x” X I+4x~ +16x

2. Let there be the quadrilateral ABCD, where m(XA4) =
m(xC). The bisector of the angle B cuts the sides DC and AD in
the points E and F. Prove that the triangle DEF is isosceles.

IIL. 1. On the plane of the squate ABCDwith the side a we

raise the perpendiculars AM = aTé and CP = aT\/E. We unite P with
M . Prove that the planes of the triangles MBD and PBD are
perpendicular.

2. Given a right circular cone with the diameter of the base
of 12 c¢m and the height equal to 2/3 of the diameter, determine the
lateral area, the total area and the volume of the cone.

Grading scale: 1 point ex officio

1. 1 1p 21p 3) 1,50p
1I. 1) 1,50p 2) 1,50p
111 1) 1,50p 2)1p

61




Possible Subjects for Examination, Grades V-VIII

Test no. 40

I. 1. Calculate:

) D™+ ED™ D neN

b) 3" +{=3".neN

2. At a show, 320 tickets ate distributed, some costing 300
lei per ticket, others costing 400 lei a ticket. How many tickets from
each category should be sold in order to obtain 100 000 lei?

3. Solve the following system of inequations, in relation to
the values of the real parameter m:

5x+3> =7

{mx =0

IL. 1. Simplify the fraction:

2x" —6x” +6x -4

2% - 2x+2

2. Let there be the rectangular triangle ABC (& = 90°)

where we know the lengths of the catheti AB =c si AC =b.

Determine the areas of the triangles ABD and BDC obtained by
tracing the bisector of the angle B (D € AC).

IIL. 1. We consider an angle <A0B measuring 120°. On the
bisector of this angle we take a point P so that OP = 6 cm. In P
we raise a perpendicular on the plane of the angle on which we
consider the point Q so that PQ = 4 cm. Determine the distances
from @ to the triangles’ sides.

2. Given a regular tetrahedron with the edge a, determine
the height, the apothem and the value of the cosine of the dihedral
angle of two faces of the tetrahedron.

Grading scale: 1 point ex officio

L Hilp 2)1,50p 3)1,50p
IL. H1lp 2)1,50p
I1I. H1lp  2)1,50p
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Possible Subjects for Examination, Grades V-VIII

Test no. 41

I. 1. Determine % knowing that:

7a-2b _ 4

10a+8b 15

2. Determine n € N so that the following equality takes

place:

=2

3. Solve in Z the inequation:

Iy-5_

¥ +4

II. 1. Determine a and b so that by dividing the polynomial:

P(X) = X'4+aX =X +bX+3
to X — 2 the remainder will be 5 and by dividing it to X + 3 the
remainder will be 1.

2. Solve the following system, whete a, b are real parameters

not equal to zero:

!_+_=

III. 1. In the parallelogtam ABCD , AB = 2.BC and
m(xA) = 60°. Let M be the middle of the side CD. Let {E} =
AM N BD.

a) Prove that the triangle BCM is equilateral.

b) Prove that ABMD is a trapezoid inscribed in the circle
with the diameter AB.

2. A circular sector of 120° with the area of 127 cm? is
wrapped in such a way as to form the lateral surface of a cone. It is
required to:

a) Determine the total area of the cone and its volume.

b) determine the area of the sphere inscribed in the cone.
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Grading scale: 1 point ex officio
L Hilp 21p 3) 1,50p
II. Hlp 2)1,50p
IIL. 1) 1,50p 2) 1,50p

64




Possible Subjects for Examination, Grades V-VIII

Test no. 42

1. 1. Solve the equation:

K=2+Rx-H+Bx-6I=0

2. Determine the geometric mean of the numbers 7 and 10
with two exact decimals.

3. Three numbers are inversely proportional to the numbers
4,9 and 16. Determine what percent does the second number
represent from the arithmetic mean of the other two.

II. 1. Determine the quotient and the remainder of the
division of the polynomial:

AX -3+ 2 - X+ 1
to X% + 1.

2. Find the smallest natural number that divided
consecutively to 3,5,7 will always give the same remainder 1 and
the quotient different from 0.

III. 1. Given a cube with the length of the diagonal a,
determine its volume.

2. In a pyramid having the base a rectangular trapezoid
ABCD we have:

< A=00°, I D=9, AB =36 cm, AD = 15 cm.

The big diagonal BD is divided by the small diagonal AC in

the rapport: 1%. The height of the pyramid is VO =40 cm, O

representing the intersection point of the diagonals of the base.
Determine the perimeter of the triangle VOD and the volume of the
pyramid.

Grading scale: 1 point ex officio

I 1) 1,50p 2)1p 3) 1,50p
11, 1) 0,50p 2) 1,50p
m.  1)1p 2) 2p
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Possible Subjects for Examination, Grades V-VIII

Test no. 43

I. 1. Calculate the value of the expression E = 2a — 2b +
¢ — 2d for:

1 | 1 1
u"_"_:—! b= \I"§+’2 Te= \IE+\E . d—m.

2. What hour of the day is it if there is 1/7 of the day left
from what has already passed? (The day has 24 hours and it begins
at 12 midnight).

3. Leta,b € R, a < b. Show that no matter what t;,t, €
(0,1) is, with the property t; + t, = 1, then ty.a + t,.b € (a, b).

II. 1. Prove that the triangle the sides of which verify the
equality:

A +b+cl=ab+bc+ca
is equilateral.

2. Prove that the polynomial:

nX" = (n=DX"" # (=2)X"" —n + 1
is divisible by X — 1,n € N*.

III. The body of a right circular cone has the radiuses of the
bases 9 and 15, and the generating line 10. Determine the lateral
area and the volume of the cone that the body of the cone comes
from.

Grading scale: 1 point ex officio

I D1p 2)1,50 p 3) 2p
1. 1) 2p 2) 1p
L. 1,50p
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Possible Subjects for Examination, Grades V-VIII

Test no. 44
I. 1. Solve:
a) (<27 +10 (D' + D" +2-(-2+2- 3,
b) (=2)'": 2% 10 (=2-2-[(—4)*: 4" - 2]}
2. The sum of two prime numbers is 39. Determine the

numbers.
3. Simplify the fraction:

x’ —4x +4
2 +xP-3x-14

II. 1. Determine the relation between the natural numbers m

and 1 so that the following polynomials will divide by X% — 1:

P{X}:m-xz’”'+n){+m+n

2. Solve the equation 2mx =x +4m —2 making a
discussion around the values of the real parameter m.

III. 1. The angles of the triangle ABC are directly
proportional to 14,12 and 10. The bisector XABC,[BN](N €
AC) intersects the segment [AM], the symmetrical of [AB] in
relation to the height [AD] in the point P. Determine the measures
of the quadrilateral PMCN.

2. Determine the volume of a cube inscribed in a sphere with

the radius 7.

Grading scale: 1 point ex officio

I. 1)2)0,50p b)0,50p  2)1,50p 3) 1p
I 1) 1,50p 2) 1,50p
m. 1) 1p 2)1,50p
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Test no. 45

e 2
[-a}—{—l}’—i 2
SRR

[ Y Py
AT

2. Decompose in factors the polynomial:

P(X) = X' + 64.

3. The father is 28 years old today and the son is 8. In how
many years the age of the father will be three times bigger than the
son’s?

II. 1. Solve the system:

\Ex+3y =]
32x +Ty=1

2.Leta, b € R. Prove the inequality:

Ji+a)i+b)z1+ab .

IIL. 1. Let ABC be a random triangle and AD the bisector of
the angle «BAC (D € BC). On [BA let there be the point E so that
A € (BE) abd [AE] = [AC]. Prove AD||EC.

2. Let ABCD and DCEF be two squates situated in
perpendicular planes. We note with M, N, P the middles of the
segments EF, AD, AB.

a) Show that the triangle MNP is a right triangle.

b) Calculate the tangent of the dihedral angle formed by the

planes (MNP) and (ABC).
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Grading scale: 1 point ex officio

I. 1)2)0,50p b)050p  2)1,50p 3) 1p
1. 1) 1p 2) 1,50p
. 1) 1p 2) 2p
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Possible Subjects for Examination, Grades V-VIII

Test no. 46

1. 1. Calculate the arithmetic mean of the numbers a and b,

A e

J”' {1——I 6) 14| 2437

2. Divide the number 49 in three equal parts so that if we

where:

add to the first part 1/3 from the sum of the other two, to the
second one 1/4 from the sum of the other two and to the third
1/5 from the sum of the other two, we obtain equal numbers.

3. Solve the system of inequations:

I+ x X
<|l+—=
1
2
3x+2{2x+! i
2 4 2

II. 1. Determine the area of the triangle formed by the
coordinates’ axis and the graphic of the function f: R = R, f(x) =
x—5.

2. Prove that, irrespective of what the real, non-equal to zero

number X is:

el2a.
X

3. Decompose in factors the polynomial:

XX 44,

IIL. 1. Let ABCDbe a random triangle and D a point situated
on the extension of AC so that <BAC = «<CBD. Prove that BD is a
proportional mean between AD and CD.

2. A straight circular cylinder has the radius of the base of
1,5 cm and the area of the axial section of 12 cm.
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Determine:

a) The diagonal of the axial section.

b) The lateral area, the total area and the volume of the
cylinder.

¢) The diagonal of the deployment of the lateral face of the
cylinder.

Grading scale: 1 point ex officio

I D1p 2)1p 3) 1p
1. 1) 1,50p 2)1,50p 3)1p
. 1) 1p 2) 1p
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Possible Subjects for Examination, Grades V-VIII

Test no. 47

1. 1. Determine x from the equality:

| ]

13 -x |- 3
i 30T )
2. Show that the sum of the squares of three consecutive
numbers raised by 1 is a number divisible by 3.
3. Determine all the pairs of natural numbers that have the
geometric mean (proportional) equal to 11.
II. 1. Trace the graphic of the function:
x+1, for xe {_ __]]
FR—=R, fix)= 1, for xe{=11)

l x, for IF[I.W

2. Show that if a,b,c € R so that (@ + b + ¢)? = 3(a® +
b? + ¢?),thena =b = c.

IIL. 1. A triangle ABC is given, where AB = AC = 6¢m and
XA = 120°. Let O be the center of the circle circumscribed to this
triangle and D the point diametrically opposed to A.

a) Prove that the triangle BCD is equilateral.

b) Let d be a perpendicular straight line in O on the plane of
the triangle BCD and M a random point situated on d. Prove that
MB = MC = MD

¢) Show that MB L CD.

d) Calculate the volume of the tetrahedron MBCD knowing
that MB = 6+/3cm.

Grading scale: 1 point ex officio

I D1p 2)1,50 p 3)1,50p
11, 1) 1,50p 2) 1,50p
. 1)2p
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Possible Subjects for Examination, Grades V-VIII

Test no. 48

I. 1. Compare the numbers: a) (0,1)1° and (0,1)1; b)
(0,1)° and (0,01)°.

2. The difference between two natural numbers is 46. Deter-
mine the two numbers knowing that by dividing the biggest one to
the smallest one we obtain the quotient 3 and the remainder 2.

3. Determine x € R knowing that:

5_:—5{1{6_1—61
(i}

II. 1. The measures of an quadrilateral’s angles are directly
proportional to 3,6,12 and 15. Determine the measutes of these
angles.

2. The polynomial P(X) = X3 + aX? + bX + 1 is divisible
by X2 — 1. Determine @ and b then decompose in factors the
polynomial for the determined a and b.

IIL. 1. Let D be a random point on the base BC of a triangle
ABC. Through B and C we trace parallels to AD. These meet the
extensions of AC in M and of AB in N. Prove that MB - DC =
NC - DB.

2. Let there be the square ABCD and M a point in space so
that MA L (ABC). Prove there exists a point in space equally
distanced from A, B, D and M.

Grading scale: 1 point ex officio

I. 1)2)0,50p b)050p  2)1p 3)1p
1. 1) 1p 2) 1,50p
L 1)1,50p 2) 2p
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Test no. 49
I. 1. Knowing that a — i =5, where a € R\{0}, calculate
a? +i2ar1da3 +i3.
a a
2.20 m of fabric cost 140 000 lei. How much will 8 m of

the same fabric cost?
. . X 5a5 .
3. Determine x from the proportion 2= where a is a

digit having the property that the number 5a5 is divisible by 9.

II. 1. Demonstrate that in any triangle the half of the
perimeter is bigger than any side.

2. Solve in Z the system of inequations:

Ix+T7>Tx -9

{x -3>-3x+1

III. 1. In the triangle ABC we trace a parallel to the median
AD that cuts the sides AB, AC in E, F, respectively. Prove that:

AE_AB

AF  AC

2. Let there be the plane @ and the semi-straight line
0X(0 € a) that makes with the plane a a 30° angle. A point 4
situated on the same of the plane a with OX projects on a in B and
on OX in C. It is required:

a) To calculate BC if OA=17cm,0B =8cm,0C =
12 cm.

b) Let C’ be the projection of C on & and M the middle of
0C'. Prove that MA L OC".

Grading scale: 1 point ex officio

I 11,50 p 2) 1p 3)1p
11, 1) 1p 2) 1p
L 1)1,50p 2) 2p
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Possible Subjects for Examination, Grades V-VIII

Test no. 50

I. 1. Calculate the sum:

S=2-4+6-8+..+1994 - 1996 + 1998.

2. 10 workers can finish a project in 10 days by working 10
hours a day. In how many days will 5 workers finish the project if
they work 5 hours a day?

3. There exists X,y € R so that:

JAx =5y +1+f-5x-dy+9 =07

II. 1. Determine m € R so that 3 is the solution to the

equation:

m X
——-x==-m.

3 3
2. The quotients of the division of a polynomial P(X)

through X — a, X — b are:
X' = 4X +5 and X - 6X +3.

Determine a and b and the polynomial knowing that the free term
of the polynomial is 1.

III. Let M be a point on the diagonal AC of a random
quadrilateral ABCD. We trace MP||AB and MQ||CD whete P €

BC and Q € AD. Prove that:

MP MQ_,.
AB  CD

2. Let A and B be two points situated in two planes a and f3,
perpendicular one to the other. We consider AA’ and BB’ the
perpendiculars from A and B on the intersection of the planes. We
note AA =a, BB =b, A’B’ = c. Calculate the length of the
segment AB and the tangents of the angles formed by AB with the
planes a and 3.

Grading scale: 1 point ex officio

I 11,50 p 2) 1p 3)1p
11, 1) 1p 2) 1,50p
L 1)1,50p 2) 1,50p
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Possible Subjects for Examination, Grades V-VIII

Test no. 51

I. 1. Calculate:
1

T

2
2. Knowing that:
E:£—=£=[}
a b ¢

prove that:
2
a+b+e’=1

3. For what values of n € N is the number /1000 — 25v/n

a natural number?
II. 1. Solve the system:

I-x x
2 5
4x <3x+1

2. Let there be the function:

FR—=R fix)=2x+3.

Find a point situated on the graphic of the function that has equal
coordinates.

III. 1. The side of an equilateral triangle measures8 cm.
Calculate the radius of a circle whose area is a quarter from the
triangle’s area.

2. A cone is sectioned by a parallel plane with the base at a
distance equal to 1/3 of the height in relation to the top of the
cone. The body of the cone thus obtained has a volume of 52 cm?.
Determine the volume of the cone.

Grading scale: 1 point ex officio

L. 11,50p 2) 1p 3)2p
II. H1lp 2)1,50p
1L Hlp 2)1,50p
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Possible Subjects for Examination, Grades V-VIII

Test no. 52

I. 1. 2) Determine a number knowing that 3/4 of it is 30.

b) From 45 kg of seawater 500 g of salt are obtained. What
quantity of seawater is required in order to obtain 20 kg of salt?

2. The arithmetic mean of three natural numbers is 20. The
first number is three times smaller than the second. The arithmetic
mean of the second and the third is 25. determine the three
numbers.

3. Divide the number 4200 in parts directly proportional to
the numbers 5,9,12 and 14.

II. 1. Write the expression x® — 2x3as a difference of
squares.

2. Determine the area of a triangle with the sides measuring
6,8 and 10.

IIL. 1. Let M and N be the middles of the non-parallel sides
of a trapezoid and P and Q the middles of its’ diagonals. Show that
the segments MN and PQ have the same middle.

2. Let ABC be a right triangle in A and let D be a point of
the perpendicular traced in B on the plane of the triangle. We note
with M and N the projections of the point A on the straight lines
BC and CD and with P and Q the projections of the point B on the
straight lines AD and CD. Prove that the planes (AMN) and (BQP)
are parallel and that the triangles AMN and BPQ are also parallel.

Grading scale: 1 point ex officio

I 1)2)0,50p b)050p  2)1p 3) 1p
IL. 1 1p 2) 1p
111, 1)2p 2)2p
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Possible Subjects for Examination, Grades V-VIII

Test no. 53

I. 1. 2) Determine n € N so that:
In+112n+4,

b) Determine the arithmetical mean of the numbers:

M and M
-2 a2
2. Determine the integer values of the real parameter m so
that the solution to the following equation is a strictly positive
number:
mx+7=m-x
3. In a classroom there ate 32 students. What petcent of the
girls’ number do the boys represent, knowing that the number of
gitls is 16 times higher than that of the boys?
II. 1. Let there be the linear function:
FR—-R.fix)=ax+b,a#0and X, X: € R, x| # x;.
Prove that:
- ﬂtj )+ fix,)
2

fix;) # f{xs) and that I'[x] ; . ]

2. Simplify the fraction:
4x’ +3x" —d4x -3
xtox-1

III. 1. Prove that in an equilateral triangle the sum of the
distances from one point in the interior of the triangle to the sides is
equal to the height of the equilateral triangle.

2. Let ABCD be a squate with the center O and dy, d;the
perpendiculars traced from A and C on the plane of the square. Let
M € d, and N € d, so that MN L OM. Prove that MN L (BMD).

Grading scale: 1 point ex officio

I Dalpblp 21p 3)1p
11, D1p 2) 1p
L 1)1,50p 2)1,50 p
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Possible Subjects for Examination, Grades V-VIII

Test no. 54

1. 1. Compare the numbers:
a= (27" - 2. 9% 4 ¢'%; 2% _ 3720 and b=(-2)'"

2. For what values of x does the equality |x| = x + Otake
place?

3. Does the equation:

x-1Y=x+2x-3
and the inequation:

Sl 1 =0

2
have common solutions?

II. 1. Let there be the linear function:

FRoR flx)=ax +b azx0
Prove that, irrespective of what real X is, :

flx— 1)+ 26(x +2) = 3f(x + 1).

2. Let there be the polynomials:

PX=X - X* = X+ 1 and Q(X)=X* + XF + XF4X + 1,
Prove that the polynomial Q(X) divides the polynomial P(X).

III. 1. Prove that in a right triangle, the median and the
height traced from the top of the right angle form between them an
angle equal to the difference of the acute angles of the triangle.

2. Let there be the trapezoid ABCD with AB||CD,AD =
AB + DC. We consider E € BC so that CE = BE. In the point D
we trace the perpendicular DF on the plane of the trapezoid so that
DF = AE. Prove that FE = AD and FE 1 AE.

Grading scale: 1 point ex officio
I Hilp 2)1p 3)1p
1L Dip 2)1p
I1I. H2p 2)2p
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Possible Subjects for Examination, Grades V-VIII

Test no. 55

I. 1. Two numbers have a rapport of 1/4 and their

geometric mean is 15. Determine the numbers.
2. Calculate:

537}

3. Compare the numbers:

-u'rl_3—".l' and quTj -8.

II. 1. One person deposits his savings at the C.E.C with a
rate of 10% per year. What sum did the person deposit if after two
year he has 121 000 lei?

2. Let there be the function:

ffR—=R, fix)=mx + 4.

Determine m € R, knowing that the point A(3,19) belongs to the
graphic of the function.

IIL. 1. Determine the sides of a right triangle, knowing that
the difference of the cathed is 1land the length of the hypotenuse is
5.

2. The lateral area of the body if a right circular cone is equal
to 2251, the generating line 25 and the height 24. Calculate the
volume of the body of the cone.

Grading scale: 1 point ex officio

I. 1) 1p 2) 1p 3)1,50p
1. 1) 1,50p 2) 1p
. 1)1p 2) 2p
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Possible Subjects for Examination, Grades V-VIII

Test no. 56

I. 1. Effectuate:

4
x—H_Iﬂ_z

l:xl_}t zx:il +x° :{x4+l),

2. Three wortkers can finish a project in 4 days. The first,
working alone, can finish it in 10 days and the second in 12 days.
In how many days can the third one finish it?

3. Determine m € R so that the following equation does not
admit real solutions:

m’x +3=9x+m

II. 1. Solve the following inequation, where m is a random
real parameter:

mx + 1< x + m

2. Given the following polynomials, where m,n € R,
determine m and n so that Q divides P:

PX) =X’ - 3X"+mX -3 and QX)X -nX +1

III. 1. Let H be the intersection point of the heights traced
on the sides AC and AB of the triangle ABC and M and N the
intersections of the bisector of the angle A with these heights. Prove
that the triangle HMN is an isosceles.

2. The side of a regular hexagonal pyramid measures 6 cm,
and the lateral edge forms with the plane of the base a 45° angle.
Determine the volume of the pyramid.

Grading scale: 1 point ex officio

I 1) 1p 2)1,50p 3)1,50p
1. 1) 1,50p 2)1,50p
. 1)1p 2) 1p
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Possible Subjects for Examination, Grades V-VIII

Test no. 57

1. 1. Calculate:
@%+a"+ . +a® @+ + . +a",
2. Determine x from the equality:

2x-3 1 T
—0,(3) [ 3==3=4,(3) |:=+5}: =27,
{{[ 3 i}] > I:]] _5+5Jt 0,i5)=27

I
i

3. Let:

A={xixeNx< 124}aﬂdB={}{jKEN,33 =x = 100}.
Calculate AN B,A U B, A\B and B\A.

II. 1. Prove that any uneven number can be written as the
difference of the squares of two natural numbers.

2. Determine the linear function f:R = R, f(x) =ax+b
with the property that f(x + 1) = 5x 4+ 2, no matter what real x
is.

IIL. 1. Let ABC be a triangle inscribed in a circle, D the point
where the perpendicular from A on BC cuts the circle and E the
point diametrically opposed to the top A. Prove that the angles
4LBAE and <DAC ate congruent.

2. A cone having the length of the radius of the base a has
the generating line equal to the diameter of the base. Calculate the

volume and the area of the sphere circumscribed to the cone.

Grading scale: 1 point ex officio

I 1) 1p 2) 1p 3) 1p
1L, 1) 1,50p 2)1,50p
L. 1)1,50p 2)1,50p
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Possible Subjects for Examination, Grades V-VIII

Test no. 58

I. 1. Prove that the product of any three consecutive natural
numbers is divisible by 3.
2. 'The rapport between the sum and the difference of

.9 . X
numbers X and y is e Determine the value of the rapport 5

3. Solve the system of inequations:

Sx=3>1+x

I 2
—=Ix=Z—x-5
2 3

II. 1. Show that in any right triangle the height lowered from
the right top is equal at most to half of the hypotenuse.

2. Decompose in factors the polynomial:

PO = -2 s 2X0 - 2X 4 1.

IIL. 1. Let ABC be a triangle inscribed in a circle, BD and CE
two heights of the triangle, H their intersection and G the point
diametrically opposed to A. What kind of quadrilateral is BGCH?

2. We consider a sphere with the radius of 3 cm that is
nickelated by coating it with a thick layer of nickel of 1 mm.

Determine the volume of the required quantity of nickel.

Grading scale: 1 point ex officio

I. 1) 1,50p 2) 1p 3) 1p
IL. 1) 1,50p 2) 1,50p
M. 1)1,50p 2) 1,50p
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Possible Subjects for Examination, Grades V-VIII

Test no. 59

1. 1. Prove the identity:

I =ax +{a+ x)x _ ]+az+2m+x3 _ 1
Zax—a’x® -1 (1-ax)* 1+a’

2. Let a,b be two natural numbers so that a + b is an

uneven number. Prove that a - b is an even number.

3. Show that the number /5 is an irrational number.

II. 1. Simplify the fraction:

.x': -xt-3x -1

xP—dx?-4x-1

2. Prove that the polynomial Q(X) = X? + X divides the
polynomial (X + 1)* — X™ — 1 for n € N, n uneven.

III. 1. Prove that the bisectors of two joined angles of a
quadrilateral are perpendicular.

2. We consider a pyramid that has as base an isosceles right
triangle and whose height congruent with a cathetus of the base (=

a) falls in the top of an acute angle of the base. Determine the
lengths of the side edges and the volume of the pyramid.

Grading scale: 1 point ex officio

I 1) 1p 2) 1p 3) 2p
1. 1) 1,50p 2)1,50p
. 1)1p 2) 1p
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Possible Subjects for Examination, Grades V-VIII

Test no. 60

1. 1. Determine all the natural numbers of the form 8x1y
divisible by 15.
2. A ball rises with 5/7 from the heights from which it falls.

From what height did it fall the first time if the third time it rose at
1250
—m
343

3. The following sets are given:

Az{ne N'le N} and B={ne N’EE N}_
n-2 ]
Determine AU B,A N B,A\B,B\A and A X B.
II. 1. Solve the inequation:
x4
|x—2|+3

2. Prove that any two heights of a triangle are inversely

?

=0.

proportional with the sides upon which they fall.

IIL. 1. Let ABCD be a parallelogram with AB = 2a, AD = a
and m(«XDAB) = 60°. On the same side with the plane (ABC) we
raise perpendiculars on the plane in A,B,C and D. On the
perpendicular B we take BM = 2a, on the perpendicular D we take
DN = 3a and on the perpendicular € we take P so that MP = NP.

a) Calculate CP.

b) The perpendicular in A on the plane (ABCD) cuts the
plane (MNP) in Q. Calculate the length of AQ.

) Calculate the distances from P and Q to the straight line
BD.

2. Determine the volume of a regular tetrahedron inscribed
in a sphere with the radius 7.

Grading scale: 1 point ex officio

I 1) 1p 2) 1p 3) 1p
11, 1) 1,50p 2) 1p
M. 1)1,50p 2) 2p
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Possible Subjects for Examination, Grades V-VIII

Test no. 61
I. 1. Determine the minimum n € N so that:
2Tn+65
—_—
8

2. State the value of truth of the proposition:

[xlxeZ lx+ 1B+ x-4=0}=D

3. Study the monotony of the function:

itlxe {—m,{ﬂ
FR—R f(x)= I, xe[0.4]
=1L xe(4=)

II. 1. Prove that for any n € N the following expression is
divisible by 8:

39" &+ 517"

2. Determine a, b, ¢ € R, so that the polynomial:

PX)=X'+{a+ X +bX* +6X +¢
is divisible by the polynomial:

QUX) =X +6X + 11X +6.

3, Show that,if a,b € Rand a + b = 1, then:

a’+3ab+b'= L

IIL. 1. Let ABC be a random triangle. The straight line that

N.

passes through B and is parallel to the tangent in A at the
circumscribed circle AABC intersects AC in D. Prove that:

AB’= AC- AD.

2. A triangle ABC with the sides AB =8cm,BC =
5 cm, AC = 7 cm has the side BC included in a plane a. Determine
the area of the triangle’s projection on the plane knowing that the
projection is a right triangle.

Grading scale: 1 point ex officio

1. 1 1p 2)1p 3)1p
II. 1 1p 2)1p 3) 1p
II1. 1 1p 2)2p
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Possible Subjects for Examination, Grades V-VIII

Test no. 62

1.1.1fa,b,c € Nand 2a — 3b + 8c = 0 then 6|b(a + ¢).

2. A bank gives an annual interest of 5%. What sum will a
person who deposited 100% in 3 years?

3. Determine a, b, ¢ € N*, so that:

azi:h: hzic;csaz.

I1. 1. Determine the natural numbers abc so that the sum of
its” digits squares is the square of a prime number with the form:

Jk+2. keN

2. Show that the following number is divisible by 27:

N =15 437574 3 50

III. 1. In the right triangle ABC in A, AB = 6 cm,AC =
8 cm, D is the foot of A’s height, and O is the center of the circle
citcumscribed to the triangle ABC. Calculate the length of the
segment DO.

2. The volume of a cone is V. The cone is divided in three
bodies through two parallel planes that pass through points of the
height that divide it in three congruent segments. Calculate the
volume of the middle body.

Grading scale: 1 point ex officio
L DHip 2)1p 3 1p
II. H2p 2)1p
I1I. Dilp 2)2p
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Possible Subjects for Examination, Grades V-VIII

Test no. 63
I. 1. Simplify:
,,.E-J?,+J’E -J2+-,|{2+JE -'JE—JE+\E .
2. a) If x and y are positive numbers, show that:

xw,,'{;mlil
- 4

b) If x + y = k then the heighest value of the product xy is

3. Determine a and b, real, so that the following polynomials
will divide:

PX)=X* =3  +ax + b; Q(X) = X' — 5X + 4.

II. 1. Let x,y € R* and x + y = 1. Show that:

(1+lII+J—]29.
X v

2. Prove that the following number divides by 6, (¥)n € N*:

MN=123+234+ . +nin+1}n+2)

III. 1. Let ABC be a random triangle, AA’ L BC and R the
radius of the circle circumscribed to the triangle. Prove that:

a) AB* - AC' = A'B* - A'C".

by AB- AC=2R - AA"

2. The total area of a regular quadrilateral pyramid is S and
the lateral face has the top angle equal to 60°. Calculate the height
of the pyramid.

Grading scale: 1 point ex officio
L 1) 1p 2)1p 3)1p
1L 1) 2p 2)1p
111 Ha)ylp b)ylp 2)1p
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Possible Subjects for Examination, Grades V-VIII

Test no. 64

1.1. Show that the following numbers are perfect squares:
4= 31"*'.1 . 43r|+.‘- . 21_21"'[ R 63n+;'-1 n'E N.,

b=1998 + 2{1 + 2+ 3+ __+ 1997).
2. Let there be the sequence of rapports % = g = % Knowing

that abc = 840, determine a, b, c.

II. 1. The sum of a three-digit number is 12. If we add 99 to
this number, we obtain a number from the same digits inversely
ordered. Knowing that the sum of the decimals is a prime number,
determine the number.

2. The rapport between the area and the length of a circle is
1/2. Calculate the lengths of the sides and the apothems of the
equilateral triangle, the square and the regular hexagon inscribed in
this circle.

III. 1. Let:

P(X)=mX’+2X’-5X+n,mneR.

Determine m and n so that the remainder of the division of P(X)
to X2 — 3X + 4 will be —5X + 4.

2. The apothem of a regular quadrilateral pyramid makes

with the plane of the base a 45° angle. Knowing that the length of

this apothem is equal to 62 cm, calculate:

a) the lateral area and the total area of the pyramid;

b) the volume of the pyramid,;

c) we cut a section with a plane parallel to the base at a
distance equal to 2/3 of the height in relation to the base. Calculate
the area of the section;

d) calculate the rapport between the volume of the newly
formed pyramid and the volume of the initial pyramid;

e) calculate, in two ways, the volume of the obtained pyramid

body.
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Possible Subjects for Examination, Grades V-VIII

Grading scale: 1 point ex officio

I 1) 2) 0,75p b) 0,75p 2)1,25p

11. 1) 0,75p 2)1,25p

111. 1) 0,75p 2)1p+ 0,5p + 0,5p +
0,5p + 1p
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Possible Subjects for Examination, Grades V-VIII

Test no. 65

I. 1. Determine the numbers x2y , knowing that x2y =
51y — 50x + 20.

2. The prices of four merchandise assortments are inversely
3.1.6
PP
1980 lei, determine the price of each assortment.

. 2
proportional to > Knowing that the four assortments cost

II. 1. Given the numbers:

_ 2 JE+JE—4
2 - f+|+1+J_—J__£

o= 2o -1 B

Calculate: a® — b?.

2. In the triangle ABC we know: AB =5 cm,BC = 10 cm
and m(xC) = 30°. Let M be the symmetrical of A in relation to
BC. Show that BM 1 MC.

II1. 1. Determine x € R so that:

x4+ x+ 1 x - 2}

2. In a regular quadrilateral pyramid with the height of
16 cm and the side of the base of 24 cm, we make a section with a
plane parallel to the base at 3/4 from the height in relation to the
base. Calculate:

a) the sine of the angle formed by a lateral face with the
plane of the base;

b) the tangent of the angle formed by an edge with the pane
of the base;

c) the lateral area of the pyramid’s body obtained by
sectioning the initial pyramid;

d) the area of the section made in the pyramid’s body
through a plane that pass through two parallel diagonals of the base.
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Possible Subjects for Examination, Grades V-VIII

Grading scale: 1 point ex officio

I. 1) 0,50p 2) 0,75p
1. 1) 1,50p 2) 0,75p
. 1)2p 2)0,75p + 0,75p + 1p + 1p
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Possible Subjects for Examination, Grades V-VIII

Test no. 66

I. 1. Calculate:

a) 9+4y5 —y9-4.5
b) (0.2) = (=5)7:0.2(6) + 2~

2. The rapport of two numbers is 0,3 and their difference is

35. Determine the numbers.

3. Solve the system:

X=2y ==

{Zx -3y =1

II. 1. Show that the following is a perfect square:

PO =X + X+ INX*+ X +3)+1

2. Determine the area of a right triangle that has the sum of
the catheti 14 cm, and their difference 2 cm.

3. The arithmetic mean of 3 numbers is 3. Determine the
. . . . 1
numbers knowing that the arithmetic mean of the other two is 11 b

III. Let there be the isosceles triangle ABC, AB = AC =
10 cm, BC = 16 cm. On the plane of the triangle we raise BM,
perpendicular to it, BM = 6 cm.

a) Determine the area of the triangle MBA.

b) Determine the distance from C to the plane MBA.

¢) Determine the volume of the tetrahedron ABCM.

Grading scale: 1 point ex officio
L 1) a) 0,50p b) 0,50p 2)1p 3 1p
1. Dlp 21p 3)1p

L a)1p b)lp o Ip
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Possible Subjects for Examination, Grades V-VIII

Test no. 67

L. 1. Determine what is the biggest number of the form ab
that fulfills the condition:
ab=8a + 2b.
2. Determine x and y natural prime numbers so that:
x2oy? 24
2% -3y’ 237
I1. 1. Show that:

a) —+Lz2 (Vk.ve R,
y x

b) xl+yl+12213 + X2+ yZ, (VN v.ze R,

2. The lengths of two sides of a triangle are of 3 cm and
6 cm. Prove that the bisector of the angle between them in not
bigger than 4 cm.

II1. 1. Simplity the fraction:

(x:+x+l}? -1
42 +5x P +dx+a

2. In the body of a regular quadrilateral pyramid with the
volume of 5920 cm?, the side of the big base is 20 cm, the side of
the little base is 2 cm; determine:

a) the height, the apothem and the lateral edge of the
pyramid’s body;

b) the lateral area and the total area of the body;

¢) the volume and the lateral area of the pyramid that
generates the body;

d) the measure of the angle formed by the lateral edge with
the plane of the big base of the pyramid’s body.

Grading scale: 1 point ex officio

L. 1) 0,50p b) 0,75p
II. 1) 1,75p 2)1p
111 1 1p 2 1lp+1pt+ip+1p
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Possible Subjects for Examination, Grades V-VIII

Test no. 68
1. 1. Effectuate:
a) 2-[(10-3)(85-16 - 5) =2(1 + 100 : 25)] =5(1 + 90 : 30}
by 10 - (1,64 - 0.5 + 0,0236 : 0,02);
) 157 (3% : (5% 5).
2. During a vacation a student had to solve 240 problems,
but he solved 15% more. How many problems did the student

solve?
II. 1. Effectuate:

” [f;—u—;—z]:{”-ﬁ)n {;}][g‘;]

b) k_21} 'F 2 -

2. Prove that, in a trapezoid, the difference of the bases is
bigger than the difference of the non-parallel sides.

III. 1. Determine the remainder of the division of the
polynomial P(X) = X? —aX +3 to X —2, knowing that by
dividing it to X — 1 the remainder is 3; a € R.

2. In a straight triangle ABC (m(&A) = 90°) we know
AB =9 cm,AC = 12 cm. Let BP (P € AC) be the bisector of the
angle B. In the point P er raise a perpendicular on the plane of the
triangle, MP = 10 cm. Calculate:

a) the tangent of the angle between the planes (MBC) and
(ABC);

b) the distance from point A4 to the plane (MPB);

¢) the sine of the angle between the straight line MB and the
plane (MPD), where PD L BC (D € BC);

d) the area and the volume of the prism that has as base the
triangle PBC and the height MP.
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Possible Subjects for Examination, Grades V-VIII

Grading scale: 1 point ex officio

I 1) 0,25p + 0,25p +0,25p  2) 0,50p
II. 1) 0,50p + 0,25p 2) 1p
111, 1) 1p 2) 1p + 1p+ 1p+ 2p
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Possible Subjects for Examination, Grades V-VIII

Test no. 69

I. 1. Determine the smallest natural number that, once

divided by 12 will give the remainder 7, divided by 8 will give the

remainder 3 and divided by 18 will give the remainder 13.
2. Calculate:

II. 1. Determine x € Z for which the expression E is an
integer number:
] V2 o+ 42 + [T -3+ 3 -5
x—=2
2. Determine the area of a parallelogram whose diagonals

measure 10 cm and 16 cm, and the angle between them has 30°.

III. 1. Determine the remainder of the division of the
polynomial:

P(X) = X’ - 2aX’ + bX + 3
to aX + b, knowing that it is divisible by (X — 1)(X + 1).

2. Let ABC be an isosceles triangle with AB + AC +
8 cm, m(«xA) = 120° and AD L BC(D € BC). In the point D we
raise a perpendicular on the plane of the triangle, DM = 4 cm.
Calculate:

a) the distance from the point D to the plane (MAC);

b) the angle between the straight line MD and the plane
(MAC);

¢) the area and volume of the pyramid MABC.

Grading scale: 1 point ex officio
L. 1) 1,25p 2) 0,75p
1L 1) 1p 2)1p
111, 1) 1,50p 2) 1p + 1p+ 1,50p
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Test no. 70

1. 1. Knowing that:

a=6b-c=4d=[2-7T- (T +3-7 (7). 7%
Calculate:

a)ab —ac: bya’ + ab— ac + d°

2. Three workers dig a ditch in 3 hours. How many workers
dig the same ditch in half an hour?

II. 1. Show that the following numbers ate natural:

a= 1642 +7-443 + 5+ 26
h= : + ! + 1
Vel iadz Jae s
2. Let ABC be a triangle having the lengths of the sides

AB =3 cm, AC =3v2,BC =3vV3. Let P be the foot of the
height from A on the side BC, and M and N the projections of P

on the sides AB, AC, respectively. Calculate the length of the
segment MN.

III. 1. Let P(X) be a polynomial of a degree bigger than 2.
Knowing that divided at X — 1 it will give the remainder 1, divided
at X — 2, it will give the remainder —1 and divided at X — 3 it will
give the remainder 2, determine the remainder of dividing P(X) at
X-DX-2)(X-3).

2. A trapezoid ABCD (AB||CD) has AB =30cm,DC =
10 cm and the non-parallel sides AD = 12 ¢cm,BC = 16 cm. In
the point B we raise a perpendicular on the plane of the trapezoid,
BM = 10 cm. Calculate:

a) the distance from the point M to the straight line AD;

b) the value of one of the trigonometric functions of the
angle formed by the straight line AD with the plane (MBD);

¢) the angle between the planes (MAB) and (MDC);

d) the area and the volume of the pyramid MABCD.
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Grading scale: 1 point ex officio

I. 1) 0,75p 2) 0,25p
I 1) 1p 2) 1,25p
L 1)1,50p 2) 1p + 1p+ 1,25p
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Test no. 71

I. 1. Calculate:

16
M—z‘ﬂfﬁu—ﬂii' ]

1 il Iﬁf - 21
5

2. Two children deposited at C. E. C sums in the ratio of
2/3. What sum did every child deposit knowing that 3/5 from the
sum deposited by the second one, raised by 30% of the sum

deposited by the first one is with 156 000lei smaller than the sum
of the two children combined?
3. Determine the values of x € R for which the following

expression is defined:

x+1

Eix)= .
() x=1

II. 1. Solve the following equation, where m is a real
parametet:

m+3)-{m—3)-x=m+ 5

2. Does there exist a linear function whose graphic contains
the points A(—1,—1), B(3, 3) and €(0, 2)?

III. 1. On the sides AB and AC of an equilateral triangle
ABC we consider the points D and E respectively, so that AD =
CE. Let M be the intersection of the straight lines BE and CD.
Calculate m(xBMC).

2. In a cylinder, the radius of the base has 4 cm and the
height 14 cm. Determine the radius of a sphere whose area is
equivalent to the total area of the cylinder.
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Grading scale: 1 point ex officio

I. 1) 1p 2)1,50p 3)1,50p
1. 1) 1,50p 2) 1p
L 1)1,50p 2) 1p
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Test no. 72

I. 1. Calculate:

J!D+\|I4+m -'Ji[]—‘(;-:m.

2. At an auction the price of an object rose by 20% then by
1% of the new price. Thus, the object sold with 264 000 lei. What
was the starting price of the object?

3. x being a random real number, determine:
—x| 51 I{E —ﬁkx - 11,

II. 1. Determine the intersections with the coordinates’ axis
of the function f: R = R, f(x) = 2x — 3, then trace the graphic
of the function.

2. Solve the system of inequations:

Eri—;—iizx(ﬂ.ﬁx—ﬂﬁ)l
(x=2F-12(x-1F -5

III. 1. Let ABC be an isosceles triangle ABC (AB = AC)
inscribed in a circle. In A and € we trace the tangents to the circle
and we note with T their intersection. Prove that:

AC’=BC . CT.

2. The planes of two joined lateral faces of a regular
quadrilateral pyramid form a 120° angle. Calculate the volume of
the pyramid if the side of the base has the length a.

Grading scale: 1 point ex officio

I 1) 1p 2) 1,50p 3)1p
11, 1) 1p 2) 1p
L 1)1,50p 2) 2p
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Test no. 73

I. 1. Calculate:
2) L+ 1 . 1 + 1 by 1 _ 1
T J8 Jez iz -1 el

2. Prove that:

{a_:,.}z + |fz'1.+2:|1 + {a+3}1 - La+4}"1 ={a—1y +a + taH}: + (a+6)7,
irrespective of what a, real number is.

3. Bring to a simpler form the expression:

E{”:(xz—ih'xl—4+x':—3|x—1_ X+3
(xz—l}Jx!—4 +xPo3x+2 Yx-3

II. 1. Determine the positive real numbers x that satisfy the

inequality:

1988x — 1987 = 1987x — 1988,

2. Determine a, b, ¢ € R, so that the polynomial:

P(X) = 6X° — 16X + 26X — 12
can be written as:

P(X) = (3X - 2)aX’ + bX + c).

II1. 1. Let there be a circle with the center O and BO a radius
perpendicular on a diameter. We unite B with a point 4 of the
diameter and we note with P the intersection between BA and the
circle. The tangent in P cuts the extension of the diameter in C.
Prove that CA = CP.

2. Calculate the radius of the sphere circumscribed in a right
circular cone with the generating line of 50 cm and the radius of
the base of 30 cm.

Grading scale: 1 point ex officio

I 1)a) 0,5p b) 0,5p 2) 1p 3) 1p
11, 1) 1,50p 2) 2p
. 1)2p 2)1,50p
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Test no. 74

1. 1. What sign do the following differences have: 2V11 — 6;
3v2 — 2V/3?

2. We know that x + y = s and xy = p. Calculate x? + y?
and x3 + y3.

3. Determine the total area of a rectangle knowing that if we
raise the length 9/5 times and we reduce the width 1/3 times, the
area of the rectangular surface will shrink with 120 cm?.

IL. 1. Solve the following system, where @ and b are random

real parameters, @ # b,a # —b:

X ¥ 1
—_—
a+b a-b a-b

X y 1

2. Determine the quotient and the remainder of the division
of the polynomial:

P(X) = 6X" - 28X" + 37X° - 16X” + 12X + 4
to the polynomial:

Q(X) =3X" - 8X* + 4X - 4.

III. 1. The rapport of a right triangle’s catheti is 3/4 and the
length of the hypotenuse is 175 cm. Determine the length of the
two catheti and the difference between the two segments
determined on the hypotenuse by the height that originates in top
of the right angle.

2. The sides of a regular triangular pyramid body’s bases are
6 cm and 16 cm long. The lateral face forms with the plane of the
base an angle of 60°. Calculate the volume and the lateral area of
the pyramid’s body.
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Grading scale: 1 point ex officio

I. 1) 1p 2)1,50p 3) 1p
1. 1) 1,50p 2) 1p
L 1)1,50p 2) 1,50p
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Test no. 75

1. 1. Calculate:

(=17 4 =1 4 (1)
where m, 1, p are random natural numbers.

2. Determine what the price of a book was before two price
reductions, knowing that the first reduction was 5%, the second
15 % and that the actual price is 12 920 lei.

3. Prove that irrespective of what the natural number n # 1
is, the following fraction isn’t an integer number.

II. 1. Determine the linear functions f and g knowing that,
irrespective of real Xx:

flx+1)+2g(x—~1)=3 and 2ix+ 1) - 2g(x - 1)=3x

2. Let there be the polynomial:

PX)=X'-3X"+2X + .

Calculate P(V/3 — V2).

IIL. 1. In a circle we insctibe a random triangle ABC. The
perpendicular taken from A on AC cuts the citcle in M, and the
perpendicular traced from A on AB cuts the circle in N. Prove that
the straight lines MN and BC are parallel.

2. A regular triangular pyramid has the side of the base a and
the lateral edge. Determine the lateral area and the volume of the
pyramid.

Grading scale: 1 point ex officio

I. 1) 1p 2) 1p 3)1,50p
IL. 1) 1,50p 2) 1p
L 1)1,50p 2) 1,50p
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Test no. 76

1. 1. Let a, b, ¢ be three random real numbers. If a < b does
it follow that: a - ¢ < b - ¢?
2. Prove that the following number is divisible by 15, for any
n , natural number:
—Ilp:zn + 33!:|'H-'|.EJr|+] + H“"-Q-“
3. Prove that, for any n, non-equal to zero, natural number:
3"+
n { n
4% 4% +]
II. 1. Let there be the polynomial:
P(X) = X" +aX’ + bX + 1.

Determine the real constants @ and b so that the sum of the

polynomial’s coefficients is 2 and that P(X) is divisible by the
polynomial X + 1.

2. Prove that, if a, b, c are the lengths of a triangle’s sides,
then:

(b +c —a)—4bc <0

III. 1. Let ABCD be an isosceles trapezoid (AB||CD), where
BC =CD = DA =a, and AB = 2a. Calculate the area of the
trapezoid.

2. We consider a quadrilateral pyramid where one of the
lateral faces is an equilateral triangle and its plane is perpendicular
with the plane of the base. Knowing that the side of the base has
length a, calculate the lengths of the lateral edges, the volume of the
pyramid and the angles formed by the lateral edges with the plane of
the base.

Grading scale: 1 point ex officio
L H1p  2)1,50p 3) 1,50p
1I. Hip 2)1,50p
111 Hip 2)1,50p
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Test no. 77

1. 1. If a, b are two random real numbers, so that a < b,
then: @ <b™7

2. Prove that if between the pairs of numbers (a,b) and
(c,d) there exists a direct propottionality, then the following

equality takes place:
ab_fa+bY
cd |e+d |

3. Determine the smallest natural number that, divided, in a
row by 3,4, 5 will give the same remainder.

IL. 1. The following equation is given:
2x+1

x=3
Solve and determine m € Z so that the solution is an integer
number.

2. Determine the sum of the following polynomial’s
coefficients:

PX) = (5X* - 4" 4 (90X — 8)'"7 4 (1 - 2X)'""

II. 1. Let ABCD be a parallelogram and N € (CD),M €
(BC). Through C we trace CP||AM and CQ||AN (P € (AD),Q €
(AB)). Prove that the straight lines PM, QN and EF are concurrent
{E}=CPnAN,{F}=CQnAM).

2. We consider a prism ABCDA’B’C'D that has a squate as a
base and where the projection of the top A’ on the plane of the base
is the top €. Knowing that AB = a,AA’ = 2a, determine the
volume of the prism, the angle formed by a lateral edge with the
plane of the base and the angles of the lateral faces.

Grading scale: 1 point ex officio

I 1) 1p 2) 1p 3)1,50p
1. 1) 1p 2)1,50p
L 1)1,50p 2)1,50p
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Test no. 78

I. 1. 2) If x2 = y?2 does it follow that x = y?
b)If x < 0, calculate Vx2.

2. If from a number we subtract, one a time 2,4, 8,16, we
obtain four numbers that when added, give the double of the
respective number. Determine that number.

3. Determine the real parameter m so that the following
equation does not admit real solutions:

(m—2)x + 3x = m-5

Il. 1. Determine the linear function f:R — R with the
property that, for any real x:

fix +2)==4x — f(3),

2. Prove that if a polynomial P(X) is divisible by X — a and
X — b, then it is divisible with the polynomial (X — a)(X — b) (we
made the presupposition that a # b).

IIL. 1. Let ABC be a right triangle (XA = 90°), D is the foot
of the height traced from A and E, Fthe projections of the point D
on the catheti. Prove that:

AE" + AF = AD".

2. The axial section of a cone is an equilateral triangle with
the area 9v/3cm?2. Determine the total area and the volume of the

cone.

Grading scale: 1 point ex officio

I. 1)2) 0,50p b) 0,50p 2) 1p 3) 1,50p
1. 1) 1,50p 2) 2p
. 1) 1p 2) 1p
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Test no. 79

1. 1. Verify the equality:

()60 36 3)

2. Determine x from the equality:

ol
12t zi:[3l-13-x B aZlos,
N A TREE

3. Prove that, by adding to a number 8 times the sum of its’
digits, we obtain a number divisible by 3.
IL. 1. Decompose in factors the polynomial:

PX) = X' —4X7 + 6X7 - 4X + 1.
2. Solve the following system of inequations:

2x-3)-1<5
a_x_?}i
8 12

III. 1. We consider a convex quadrilateral with parallel
diagonals. Let O be their intersection point. Show that O ’s
projections on the quadrilateral’s sides ate the tops of a writable
quadrilateral.

2. In a regular quadrilateral pyramid we inscribe a cube so
that four of its’ tops ate situated on the lateral edges of the pyramid,
and the other four tops, on the plane of the base. Determine the
volume of the cube if the side of the pyramid’s base is a and the
height of the pyramid is h.

Grading scale: 1 point ex officio
L Hilp 2)1p  3)1,50p
1L Dip 2)1p

m.  1)2p 2)1,50p
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Test no. 80

I. 1. Calculate:

2% 2% 4 (3% 4 67 67 - 210310 L 21000 (3%,

2. Solve the equation |x — 4| = 5.

3. In a cellar there are 7 full barrels, 7 half full batrrels abd 7
empty barrels. Divide these barrels in three equal groups so that
there is the same number of barrels in each group and the same
quantity of liquid.

II. 1. Solve the following system, where a,b are real

parameters:

S =2
a+b a-=h
X—¥% Xty

Eah _ﬂ.:"‘bl
2. Let there be the function f:R > R, f(x) =ax+b.

Determine a and b so that:

%ffi—1}+%f(x+2}=f{x+]},

for any real a.

III. 1. Show that the length of the tangent common to two
exterior tangent circles is the proportional mean between the
diameters of the two circles.

2. A pyramid VABC has congruent and perpendicular lateral
edges (WVA=VB=VC,VALVB LVC LVA). Determine the
total area and the volume of the pyramid, knowing that VA =
VB =VC =a.

Grading scale: 1 point ex officio

1. D 1p 2)1p 3) 2p
II. 1) 1,50p 2)1p
I11. 1 1p 2) 1,50p
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Test no. 81
I. 1. A set A has 11 elements and a set B has 10 elements. If

A U B has 13 elements, how many elements does A N B?

2. Solve in Q the equations:
I 1

AL

x _2
245:(-5)

2
E
4

b) mx+3=3x+m.

II. 1. Calculate the arithmetic, geometric and harmonic mean
of the numbers a and b where:

a=+252 =112 + V448 and b=112+4700 -428 .

2. The lengths of a triangle’s sides ate AB = 13 m, BC =
21 m,CA = 20 m. Determine the heights of the triangle.

III. 1. Represent graphically the function f: R — R, defined

through:
=X, Xx<-=I
x, —=l£x=1
fix)=9 =2, 1=x=<2
0, 2<x<35
x—6 x=25

2. Let ABCD be a rectangle with BC = 5 cm, m(«B0OC) =
60° ({0} = AC N BD). In the point A we raise a perpendicular on
the plane of the rectangle, AM = 5 cm. Calculate:

a) the tangent formed by the planes (MBD)and (ABC);

b) the angle between the straight line MA and (MBD);

c) the distance from point 4 to the plane (MBC);

d) the angle between the planes (MAB) and (MDC);

e) the area and the volume of the pyramid MABCD.

Grading scale: 1 point ex officio

I 1) 0,25p 2) 0,50p
IL. 1) 0,75p 2) 1p
L 1)125p 2)1p + 1p + 1p +1p + 1,25p
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Test no. 82

1. 1. We consider the sets:

A={534}, B= {1, 2 5}, C~= {3 6}
Effectuate:

(AUBINC.AUBNCLA-(BNCLC-(AUB).

2. The number 132 is divided in patts, directly proportional
with the numbers 3 %, 2 %, 5 %. What are the numbers?

II. 1. Solve the equations:

e

- 2 %

by —2—— 4 43593
3 4

2. In a circle we trace the diameter AB. Let M be a point of

the circle and N its” projection on AB. The following are given:
AN =12 ¢cm, NB = 3 cm. Determine the lengths of the segment
MN and the chords of AM and BM.

II1. 1. Effectuate:

a) [-2;4)NN;

by (=2.3:5]1NR;

ol {-LOL3INN

d) [=3 7] =2:9);

el [=3; TIu(-2; 9]

2. An equilateral triangle ABC has the length of the middle
line MN (M € AB,N € AC) equal to 4cm. In the point M we

raise a perpendicular MD = 2 cmon the plane of the triangle.
Calculate:

a) the distance from B to the plane (DAC);
b) the angle between the planes (DAC) and (ABC);
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¢) the angle between the straight line AC and the plane
(DAB);

d) the area and the volume of the pyramid with the top in D
and the base MNC.

Grading scale: 1 point ex officio

I 1) 0,25p 2) 0, 50p
1. 1)0,75p + 0,5p 2)0,75p
L 1)125p 2) 1p + 1p + 1p + 1,25p
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Test no. 83

I. 1. Calculate:
a) 272 2™ 103 (2 421020

b) [[l—ﬂ.;:z]-i+1;[i+i“-i.
R KT Y

2. The sum of three consecutive powers of the number 3 is
351. Determine these numbers.

3. At a sport race, a certain number of students had to
participate. 15% more students registered, reaching a total of 69
children. How many students were due to participate at the race?

II. 1. Solve the system:

{’3,9+ 2(0,2x —1) =15y

\ p—2
R

L

2. In the triangle ABC(m(<A4) = 90°) we trace the height
AD(D € BC), Prove that:

a) AD - AB = AC - BDy,

by AD - AC= AR . CD,

III. 1. Let:

fER—=R, f(2x-5)=2x -3 - (7).

a) Determine f(x);

b) Does the point A(0,2) belong to the graphic of the
function f(x)?

2. Let ABCD be a parallelogtam with AB =
10 cm, m(«ABD) = 60° and BD = 16 cm. In the point B we
raise a perpendicular on the parallelogram’s plane, BM = 10 cm.
Calculate:

a) the tangent of the angle between the planes (MAC) and
(ABC);
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b) the distance from point 4 to the plane (MBD);

¢) the angle between the straight line MC and the plane
(MAD);

d) the area and the volume of the pyramid MABCD.

Grading scale: 1 point ex officio
L H1p  2)0,50p 3) 0,50p
1L Hilp 2)1,25p
111, Dip 2)1p+1lp+1p+ 1,25
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Test no. 84

1. The number A = 5% — [(42)?]° is equal to :

A 6l; B: 24, C: 29,

2. The solution of the inequation 2(x + 3) + 4 = 30 is:

A5 B 12 C: 10

3. The area of a right triangle with the catheti of
8cm,10 cm is:

A: 8O :;ml; B: 40 cmi; C: 18 em’.

4. The value of the fraction F(x) = % forx = 1lis:
A E; B: l;C:ﬂ,S.

5 3

5. The volume of a cube with a 10 cm edge is:

A 100 cm3-, B: lﬂl[]ﬂcm3; C: 10 000 cm’.

6. The domain of existence of the expression E(x) =
Vx—4-7is:

A (4, +e=); B: [4, +e=); C: (==, 4]

7. We consider ABCD (right) with AB =m,BC =n,m >
n. Let M be the middle of [AB] and N the middle of [BC]. What
relation is there between m and n so that ANDMis right?

Am=ny2:B:m=2nC: m=n3.

8. The solution of the system:
{x =2
2x+y=10
is:
A2, 2B (2,6 Ci (2, 1)

9. The simplest form of the expression:

2 ‘
Bo=| 2 s—x¥2 3 M(x 05
[xz—x 2+x-2x% %} 6}(24-6)&} 2 x
is:
A: l+3‘B' x+3'C' x+6
pg B G .

117




Possible Subjects for Examination, Grades V-VIII

10. In a right circular cone with R =5cm,h = 12 cm we
cut a section parallel to the base, having the area equal to 4m. Show

that A1 and V the issuing cone body is:
273 . 46Bn 4

A —com”, cm-;
3 3
B:Ecmz.iﬁﬂ:—cm}:
3 3
C: alﬁ—mn:ml.ﬁcms.
3
Grading scale: 1 point ex officio
1) 0, 75p;
2) 0, 75p;
3) 0, 75p;
4) 0, 75p;
5) 1p;
0) 1p;
7) 1p;
8) 1p;
9) 1p;
10) 1p
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Test no. 85
1. The value of the numbert:
g2 27 .4 2t 20
is:
A0 B: 2, C 1.
2. Given the powers 239 and 819 we have:
A: 2058 B: 2P < 8" C: 2P =8".
3. If we effectuate:

[SH5)35 03

we have: A:2; B:3; C: 0.

4.1 = il then the value of the rapport 2x- is:
y 5 x+3y
2 1

A: — . B: —9:{’_': i
5 3 19

5. The solution to the system of inequations:

rx+y\f(2_:2\|"_.f
3x
E"Z}f—]

A {ﬁl} B {21.516) C: {03).

6. Effectuate the division:
I = 2x 4 3) (x4 1)

is:

and obtain the remainder:

A3 B:-1.C. 0

7. Two adjacent angles have their uncommon sides in
extension. The angle of their bisector has the measure:

A 50°: B: 100% C: 90°,

8. If a rectangle has = 5cm,L = 5\/§, then the angle of
the diagonals is:
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A: 307 B: 60" C: 457,

9.1f A ={2,3,5},B = {1,4,5}, then card. AU B is:

A5 B3 C4

10. In a regular quadrilateral pyramid’s body L =
100 cm,l = 6 cm, h = 2 cm. Determine the lateral area and the
volume of the body and the pyramid where it comes from.

Grading scale: 1 point ex officio
1) 1p;
2) 1p;
3) 0,5p;
4 1p;
5) 0,5p;
6) 0,75p;
7) 0,75p;
8) 1p;
9) 0,5p;
10) 0,5p+ 0,5p + 0,5p+ 0,5p
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Test no. 86

1. % from 2 m is:

A 8cm:B:8dm: C: 0.8 m.
2. The value of the expression:
(-TH-2+3)+4:(5-6"%
is:
A2, B -5,C: 0.
3. The number of elements of the subset:
M={x|xeZ,-2<x<5)
is:
A:T.B: 5. C: 6.
4. The wvalue of the expression E = 3(x2—-1) +
x(x—2)—4x(x—1) —2x+ 2 is:
Arx B 2:C: =1,
5. The solution of the system:

is:

A7, 2 B3, 4); C:{—l-,l].
72

6.—— > 0 for:
x—2
Arx<Bx=2Cxz2
7. The value of the polynomial P(X) = X* — 3X? + 5X —
7for X =—-1is:
A:2;B:—4;C: —14.
8. If two complementary angles have the rapport ;, then

their measures are:

A:10° and 35° B: 40° and 140°; C: 20° and 70°.
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9. If a cube has the edge of 10 cm, then its’ diagonal is:

A:30 cm; B: 10v/3 ¢m; C: 50 cm.

10. A cone has G = 10 cm and the angle between it and the
plane of the base is 60 °. Determine: the height, the volume, the
total area and the angle of the circular sector that comes from the

extension.

Grading scale: 1 point ex officio
D 1p;
2) 1p;
3) 0,75p;
4) 1p, 0,75p;
5) 0,75p;
6) 0,5p;
7) 1p;
8) 0,75p;
9) 1p;
10) 0,5p
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Test no. 87

1. The value of the expression E = g . (— - —) T is:
A:1;B:10;C: 2
36

2. The solution of the equation g' x=8 Iis:
A:l;B:i;C:E.
2 72 5
3. The value of the expression |3\/§ - 2\/§| - 2(5++2)
is A:V/3; B: V2; C: —5V/2.

. .2
4. How many natural values of x verify the relation 3 <
x+2

—< 7A3BOC2

+y=3
2x + 2y = 6
A: compatible, determined; B: incompatible; C : compatible,

5. The system {

undetermined.

6. Let fi R = R, f(x) = 2x + 1. The function is:
A: constant; B: strictly increasing; C: strictly decreasing.

7. The area of the equilateral triangle inscribed in the circle
with the radius of 5 cm has the value:

O R 2

8. If in a rhomb a chagonal has the same length as its’ side,
then the acute angle of the rhomb is:

A 50°; B: 607, C: 1207,

9. If a regular quadrilateral pyramid has h = 9 cm, the side
of the base 6 cm, then its’ total area is:

A: 72310 ; B: 36410 ; C: 36{1+ 10 ).
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Grading scale: 1 point ex officio
1) 1p;
2) 0,5p;
3) 1p;
4) 1p;
5) 1p;
0) 1p;
7) 1ps
8) 1p;
9 1,5p
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Test no. 88

1. For what value of x the following equality verifies:
[20 - {x:4-5)-5:100=3]:11=2
A: 100, B: 80; C: 120; D 200,

2. How many three digit numbers divided by 12 will give the
remainder 5?

A T3 B T4 €:75: D: 76,
3. A student has the sum of 18 000 lei in an equal number

of banknotes of 500 and 1000 lei. How many banknotes of each
type does the student have?

Ar 31 B: 35, C 37, D: 40,
4. The number:
a=(3% 4 3™ 43 3 3 e N,
AL B 12, G 15, D 14,
5. If the angle formed by a rhomb’s diagonal with one of its’
sides has 36°, then an angle of the thomb can have:
A: 1007 B: 907, C: 105%; D: 108"

6. In the graphic below, a, b, c,d are equidistant parallels.
The measures X,y atre:

A4 21 C: 13, 22: D 13, 21 E: 14, 20

/ x 1\
[ 16 1\
[ 19\

/ y |
[ \

18

10 22

7. The trapezoid above has the area of:
Ac 154, B: 180 C: 156; D 152,
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8. The side AB of AABC with AC =7, and BC = 19 can
have the measure belonging to the interval:

A3 1T B3, 18 C (4, 16):; D: (3, 17

9. In the figure below, the pair (x,y) is:

AI(12,34); B: (14, 36); C: (12. 36); D: (10, 34).

Y

10. The equilateral triangle BCD and the isosceles triangle

ABC with m(«xA) = 90° are situated in perpendicular planes. Let
G be the center of mass of AABC and MN||BC,M € (AB),N €
(AC). If E is the middle of [BC] and BC = 12 cm, determine:

a) the area of ADMN,

b) d(E, (DMN));

o) tg 6,0 = m(x(ABC),(DAB)).

Grading scale: 1 point ex officio
: 0,75p;

: 0,75p;
ps
:0,75p;

: 0,75p;

: 0,75p;
: 0,75p;
: 0,75p;
:1p;

10: 0,75p.

el R e N I N
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Test no. 89

1. Which of the following inequalities is false:

A:2-3%52"%B: fi‘}5 <7325 2" D s* < 3

2. if the first number is 3 times smaller than the second one,
the second is 3 times smaller than the sum of the other two and 5
times smaller than the third one, then the numbers are:

A 47,15, 20, B 45, 20, 20, C: 45, 15, 30; D: 45, 15, 20,

3. A square shaped table has a perimeter of 48 dm. If 1 m?

of melanin cost 6250 lei, then to cover the superior side of the
table cost:

A: 9200 lei; B: 9 100 lei; C: 9 000 lei; D: 7 800 lei.

4. After a price reduction of 12% and one of 10%, a suit
costs 79200 lei. What is the initial price?

AT 000 lei; B 82 200 lei: C: 80 200 lei; D; 79 204 lei.

5. Which sentence is true:

A. The straight line of equation x = 3 is parallel with the
axes of the abscissae.

B. The straight line of equation y — 2 = 0 is parallel with
the axes of the ordinates.

C. The straight lines 2x = 3 and 2y = 3 are parallel.

6. Let ABCD be a square, AABE equilateral in its’ interior

and ABCF equilateral in the exterior of the square. If AB = 5 cm,
then the affirmation is false:

A. The points D, E, F collineat.
B. The straight lines EB, BF perpendicular.
C.EF =5V2 cm; D:EC < 2,5 cm.
7. Let there be the expression:
4x? =15+ (2x =3)° +4x
I+4x +4x° '
The following affirmation is wrong:

E(x)=
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212 1
A:Ei-D=Ulk B EB{x)= —"{"'"'—} L t{ﬁ}_” [ Bi- 3}_—5.
x+1 5 5
8. If:
sin x=1r where 0 < x < 90%and E=M,
5 . Isinx +2cosx
then the following affirmation is true:
. 5
AE<-1;B:E>0,C E_ii D:E=-.

9. fABCDA'B'C'D’ is a cube and I, ], K the middles of the
edges [AB], [AA], [B’'C’], which affirmation is false:

A. AlJK isosceles

B. AKBI right

C. B, C, D are equidistant from I and J

D. ABK A’ equilateral

10. In the interior of a square’s plane, we build, in the
extetior, equilateral triangles with sides of 10 cm. Determine:

a) if the 4 triangles and the square can form the faces of a
pyramid;

b) the area and the volume of the pyramid obtained.

Grading scale: 1 point ex officio
1: 0,75 p;
2:1p;

3. 0,75 p;

4:1p;

5:0,5 p;
1p;
1p;
1p;
1p;

10: 1 p.
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Test no. 90

I. 1. Calculate:
1 2 3 1 PR 4
a)—+—=+=;b) 1=-025:c)3: 3" (E+2"-2): 8 -4
6 6 6 2
2. Is 2 a solution for the equation:
23x—-1):5-1=(x—-11-3-27
3. In what type of triangles are two middle lines congruent?
II. 1. Can the following numbers form a proportion: 4, 8,9
and 18.
2. Determine the parallelogram in which the diagonals can
determine with the sides four congruent triangles.
3. Draw a rectangle that can be split into two squares. Can it
be split into three isosceles triangles?

III. 1. Determine the atea of the trapezoid here below:

o

2. An equilateral triangle forms with a plane a 60° angle.
Determine its’ side if the area of its’ projection on the plane is
8v3cm?.

3. A right parallelepiped has the sides of the base of
4 cm, 6 cm and the height of 5 cm. Is it true that the sum of all the
edges is 60 cm?

Grading scale: 1 point ex officio

I 1)2)0,2pb)0,2p ) 0,2pd) 0, 4p
21p 3)1p
I Dip 21p 3)1p

.  NHip 2)1p 3)1p
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Test no. 91

1. The solution of the equation:
x+1 3x+1

2 5
A 1:B:¥;C:—2.

—4d=x=15 is:

2. 1f:

p=3+2J2, q=3-242,
the geometric mean is:

Ar2:B:1;C: 12,

3. The value of the expression:

50
0.03:107% + /500 - == is=:
Js

A3 B: 1, C 05,
4. If the side of an equilateral triangle is 12, then its’ area is:
A 3643 1B 12Y3  C 10842
5. If the length of a circle is 24, its’ area is:
A 96m; B: 144m; C: 481
6. The sides of a triangle are 6,8, 12. A similar triangle has
the perimeter 78. Its’ sides are:
Ac 18,24 36; B: 18, 36, 40; C: 10, 16, 36.
7. The length of a rectangle is three times bigger than its’
width. If its area is 27 cm?, then the perimeter will be:
A 14 B 24, C: 40,
8. A linear function that satisfies the relation 2f(x) + x =
f(3 — x), has the value f(3) equal to:
Ar=2B: -1 C 0D 1LE: 2
9. Given the functions:
A={xeN|x+5<8)andB = {x e N | 2x £ 10}
AnB is: A {0, 1L 20 B: 1.2, C (2],
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10. We consider ABCD, A’B’C’D’ situated in different planes,
parallelogtams.  Let M,N,P,Q be the middles of
[AA],[BB’],[C, C],[DD’]. Prove that MNPQ is a parallelogram.

Grading scale: 1 point ex officio
: 0,5p;

: 0,5p;

: 0,75p;
: 0,5p;
0,5p;
1p;
1p;
1p;

2 1p;
10: 2,25p

RAR S A AR A e
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Test no. 92

1. Making the calculations:

Lot ogg
2 2

we obtain:
A =55 B: ——55 s C: l
4 4
2. Effectuate:

ﬂ_3_£+ _
Wiz - Va9 —27.

We obtain:
Al E;H:?nﬁ:l:': 243 +8.

. . 1
3. The arithmetic mean of the numbers >

W=

[N
o
»

A ]—'.13-:E (1L
3 3

4. The graphic of f:R = R, f(x) = 2x — 1 contains the
point A(a, 7). Then a is:

A:2;B:3;C: 4.

4. Eight faucets with the same debit can fill a tank in 6 hours.
In how many hours do 3 faucets fill the tank?

A:16 hours; B: 2% hours; C: 3 hours.

6. Let:

PX)=5%' + 3 - X - 7X +2.

The remainder of the division to X + 3 is:

A1 B: 338, C:100.

7. The area of the equilateral triangle inscribed in the circle
with the radius R = 2 cm is:

A 33 B:43:C 6.

8. The measures of the angles AABC are proportional to
2,3,7. Then they can be:
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A 30F, 60°, 907 B: 307, 457, 105%; C: 307, 50°, 100°.
9. The volume of the regular tetrahedron with the side of
2 cmis:

A 22 : B: 23 G 46 .
3 3 3
10. The volume of a right circular cone whose section is a
triangle with congruent sides of 5 cm, and the third side of 8 cm,
is:
A lam; B: 20m; C: 3m.

Grading scale: 1 point ex officio
1: 0,75 p;
2:1p;
3:1p;

4: 0,75 p;
5:1p;

6: 0,75 p;

7: 0,75 p;

8:1p;

9:1p;

10: 1 p.
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Test no. 93

1. Let A = {—2,-1,0,1, 2}. How many of its” subsets have
the sum of the elements equal to zero?

A3 B 5 C

2.1fn € N* then 93™ - 3*™ admits only one of the values:

A: 3™ B 27 €3

3. The rapport between the price of a notebook and that of a
book is 2/5 and the double price of the book plus the triple price
of the notebook is 6400 lei. The price of the book and the
notebook is:

Ac 2400, 600 B: 1 200, 500; C; 2 000, 300,

4. Two circles are cut in A and B. If BD and BC are
diameters, what measure does <CAD has?

Az 1207 B: 90%; C: 180°.

5. 4,B,C,D, three random non-collinear are given. The
parallel through A at BC cuts BD in M, the parallel through B at
AD cuts AC in N. The position of the straight lines MN and DC is:

A: perpendicular; B: parallel; C: different situation.

6. Let ABCD be a square with O the center, and M, N the
symmetricals of A in relation to B and of D in relaton to A. The
triangle MON is:

A: right; B: right isosceles; C: equilateral.

7.1f z =0, 4, then X2y

A5 B:2;C: 0.

8. The solution of the system:

is:
3x-7y

T—x | 3+44x
+4< +
2 5

3

is:
§x+5{4— )< 2{d4-x)

A: (9, s); B: [9, o); C: (—o0, 9)

134




Possible Subjects for Examination, Grades V-VIII

9. Let:

" 3
—25 6lx —36

Fix)= f‘"“‘-;"'—'L .
xT=-3x+2

Is not defined for:

AL 2h B -1, 25 G L, 2

10. Given the body of a regular triangular pyramid with L =
12,1 = 6 and V = 63+/3. Determine:

a) the height and the apothem;

b) the lateral area Aq;

¢) the volume of the pyramid where it comes from.

Grading scale: 1 point ex officio
:0,5p;
:0,5p;
:1p;
:0,5p;
1 p;
:1p;

1 p;
:1p;

1 p;
10: 1,5 p.

O 00 N1 &N Ul B W
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Test no. 94

1. The coordinates of the intersection point of the graphics
of the functions f,g: R = R, f(x) = 2x — 3,g(x) = x + 2 are:

A (5,0 B:(5,2):C (-5, 35 D: (5, T E: (7, 5).

2. The solution to the equation:

H2x—=1)—=5(x—=3)+6(3x —4) =83 i=:
A =1rB: 5 C: 1/2.

3. In the random AABC, AB =10 cm,AC = 16 cm and
m(<A) = 60°. The area of AABC is:

A: 152 cm’; B: 96 em®; C: 4[}\Ecm2.

4. The measure of two supplementary angles are in the
rapport of 2/3. The measures are:

A: 1207, 60°; B: 108°, 72°; C: 100F, 80°.

5. The catheti of a right triangle are 10v/3 and 24. The side

of an equivalent equilateral triangle is:
A:26: B: 1543 5 C: 4430 .
6. Knowing that:
2a_3b_5¢ da+bic=119
3 5 4
show that a, b, ¢ are:

A (45,50, 24); B: (12, 16, 40), C: (19, 39, 50).
7. The solution of the system:

9_1_5_y= 13

2 3 is:
5_I+§:12

2 3

A4, 5 B (4, 30 C (3, 4).
8. We consider the inequation:
0> Ix+2

18

Its solution is:
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A (2, =) Br (==, =23). C[1, oo

9. From a quantity of cotton 24% fiber are obtained. How
much cotton is needed in order to obtain 240 kg of fiber?

A: 2316 kg; B: 108 kg; C: 1000 kg,

10. Let AABC be equilateral. On [AB] and [AC] we take E
and F so that AE = 2 - BE and CF = 2+ AF. The straight lines BF
and CE intersect in D. On the perpendiculat in A on (ABC) we
take M so that AM = MB = 30. Requitements:

a) show that (EFM) L (FAM);

b) calculate d(M, EF), d(M, CE).

Grading scale: 1 point ex officio
1:1p;
2:0,5p;
3:1p;
4:1p;
5:1p;

1 p;

10,75 p;

: 0,25 p;

10,75 p;

10: 1,75 p

O o0 1 &
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Test no. 95

I. 1. Calculate:
[1?1—31-9}:15.

2. Calculate V13 with two exact decimals and test it.

3. Divide no. 1 in parts, inversely proportional to the
numbers: %; 0(3);4.

IL. 1. Solve the system of inequations:

-2x+1=>7

{2;: -5z-1"

2. Determine the function f: R — R whose graphic contains
A(2,-5),B(5,2).

3. Bring to the simplest form the expression:

1. 1 1 1 4
Fix)= - : + -
) [x—l x+]][x~l x+1 ;z—l]

III. 1. In a trangle ABC (AB =AC =10cm) and
m(&A) = 120°. Determine the heights corresponding to the side
AC.

2. On the plane of the rectangle ABCD we raise the

perpendicular MD so that MA = 15v/2 cm, MB = 5v/34 cm and
MC = 25 cm. Determine its’ sides and the distance from diagonal
AC to the point M.

3. The axial section of a right circular cone is an equilateral
triangle whose side is 8 cm. Calculate the total area and the volume

of the cone.

Grading scale: 1 point ex officio
L. Hip 2)1p 3 1p
II. Dip 2)1p 3 1p
111, Dip 2)1p 3)1p
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Test no. 96

1. Calculate:
2 -
1) L ]_g’_ -.[_I.
2 2 L 0,125

ﬁ—l_ﬁﬂj‘aﬂjﬁ]}
W2 2 4

3) 2 knowing that Mzil
b a-b 2

2)

II. 1. Solve in R:
a 2x+D=3x+1

x—1 x+1

b < T4+ —
) 5

2. Determine a,b € R if P(X) =aX®+3X%—bX is
divisible to X — 1 and X + 2.
3. The following expression is given:

E(x)= et N 2x° ] K-

P+l kT =xT+x-1) xP -1

a) Determine the set of existence of the expression

b) Write E (x) as an irreducible fraction.

IIL. 1. Calculate the area of a right triangle with a cathetus of
8 cm and an hypotenuse of 10 cm.

2. The area of the parallelogram ABCD is 30 cm?, BC = 5.
Determine the distance from B to AD.

3. In a regular quadrilateral pyramid the base apothem is
6 cm and the pyramid apothem is 10 cm. Calculate:

a) the lateral edge

b) the lateral area, the total area and the volume

¢) the angle between the plane of the base and a lateral face.
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Grading scale: 1 point ex officio

I. D1p 2)1p  3)1p

1. 1)0,5p+0,5p 2) 1p
3)0,25p + 0,75 p

M. 1ip 2)0,5p

3)0,5p +0,5p + 0,5p
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Test no. 97
I. 1. Calculate:
a) 6 (=6 — (-3 + 1%+ (=3) - (+2)
7
b) V63 —TY3+ /147 ——=
] J_ ﬁ
SENESEALY
8 \24 18)6
2. Show that:

(a-3+@+2+@+3 + @+’ =(a= 1" +a +(a+ 1)’ Ha + 67
2a+3b
3b

3. Given% = 0,8, calculate:

II. 1. Solve in R:

a) 21—5=x—l
2
1 1
—x==y==11
bl
FTE

2.7 wortkers finish a project in 18 days. In how many days
do 9 workers finish the same project?

3. Calculate the area of AABC that has AB =5 cm,AC =
12 ¢cm,BC = 13 cm.

II1. Represent graphically in the same system of coordinates
the graphics of the functions:

foR—=Rfix)=x-2 and gl(x)=-2x+ 1.

2. A triangle ABC has BC contained ina. If A€ a and M €
AB,N € AC, establish the position of the straight line MN in
relation to a, if:

a) AM=5cm, AN = 10cm, BM = 3cm, NC = 6cm

by AM = 1Z2cm, AN =4cm, BM = 15cm, NC =8cm

Grading scale: 1 point ex officio

I 1)0,5p +0,5p +0,5p 2)0,75p 3)0,75p
1. 1)0,25p +0,75p 21p  3)1p
M. 1)1,50p 2)0,75p +0,75p
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Test no. 98

1. 1. Effectuate:
%-Iu, (6)+0.H6)].

2. The sum of two consecutive natural numbers is 11.
Determine the numbers.

3. Given A = {—2,0,2}, B = {-3,0, 3}, calculate:

ALB, ANB, A-B, B\A.

II. 1. Solve the system:

[3y+x=1

in +5y=3

2. Determine the quotient and the remainder of the division
of the polynomial:

PX)=X'-2X-3X"+4X +4 to X+ L

3. Simplify the fraction:

4x +4
12x+12

IIL. 1. Determine the area and the perimeter of an equilateral
triangle with the side of 12 cm.
2. Let there be cube with the edge of 10 cm. Determine its
diagonal, area and volume.
3. The lateral area of a right circular cone is 544 cm? and
G = 34 cm. Determine:
a) the area and the volume of the cone
b) the volume of the cone body obtained by sectioning the
cone with a plane parallel to the base, taken through the middle of
the cone’s height.
Grading scale: 1 point ex officio
L Dip 2)1p 3)1p
1L Hilp 2)1p 3 1p
111 Hlp 2)1p 3)0,5p+0,5p
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Test no. 99

I. 1. Given the sets:

A:{EE R|~1f-: 4]‘;![}{]3} and B:{xE R‘3~: 21&;]4 < Iﬂ}

determine AU B,ANB,A — B.
2. Determine x from:
x 48 320
Jo 55
3. Trace the graphic of the function:
{5 =R fix)y=x-3.
II. 1. Find the solution x € Z of the system:

i+l x+1
2 3 :
(x-Ix+D<(x-D%

2. A thomb ABCDhas AB = 4 cm and m(<A4) = 60°. In D
we raise a perpendicular on the plane so that MD = 4 cm. Let P be
the middle of MD and Q the middle of MB. Determine:

a) the distance from M to the straight line BC

b) the distance from M to the straight line AC

¢) the angle formed by (APQ) and (ABC)

3. Determine x € Z, so that x? = a, where:
a=84:08+3 (311252 |-[5-22 | J5-2
2 5

IIL. 1. Determine the height and the atea of AABC equilateral
with AB = 10.

2. An angle is equal to 2/3 from its’ complement. Determine

20

the angles.
3. Determine the rapport between the lowest common

denominator and the least common multiple of the numbers 144

and 720.
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Grading scale: 1 point ex officio

I D1p 2) 1p 3)0,50 p
1. 1)0,50 p 2)0,75p  3) 1p
M.  1ip 2)0,50p 3)0,75p
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Test no. 100

I. 1. Calculate:

[(5:36 +5-44):5 + (12-81 + 19-12):100] : 92

2. A number is 12, 56 times smaller than another. Determine
the numbers knowing that their sum is 1356.

3. Solve and discuss the equation in relation to the parameter
meE R:

m’x = 1 = 3mx + 4x

II. 1. In AABC, the bisectors of the angles formed by the
median [AM] with the side [BC] intersects the other two sides on P
and Q. Prove that PQ||BC.

2. Determine the function:

fR=R (5-2xy=4x+a
and then trace the graphic of the function if it passes through
M(3,3).

3. Let A,B,C,D be four non coplanar points, with AB =
AC = AD = BC = CD = BD. On the segments [AB],[BC], [CD]
and [AD] we consider M, N, P, Q so that AM = BN = CP = DQ.
If the point O is the middle of [NQ], show the NQ L (MOP).

III. 1. Calculate the arithmetic and geometric mean of the
numbers:

p=(2—‘ﬂ|§]2 and q:{2+\5)2.

2. Determine the rapport between the area of a square with
the side a and the area of the square that has the first’s square
diagonal as its side.

3. Calculate the area of a trapezoid where the middle line has
12 c¢m and the height of 6 cm.

Grading scale: 1 point ex officio

I 10,75 p 2)0,75p 3)0,75p
I 11,25p 2)1,25p 3)1,25p
. 1ip 2)1p 3)1p

145




Possible Subjects for Examination, Grades V-VIII

Test no. 101

1. If:

2 3
the solution of the equation is:
A-12.B:T.C 1.
2.1t
m=17+1242. n =17-12y2,
the geometric mean of the numbers is:

A 12:B: 15 C L.

3. If:
2
_1 50 | 1 .
x=003:107" +J500 - =, y=2":| -—| =05,
Noi [ z}
(x +y)?is:
A l;E: E:l:: E
4 2 4

4. In AABC acute angled, AD the height and % = % If the

parallel through C at AB intersects AD in E. Then the parallel
through E passes through:

A: the middle of B, B:N € (BC) where CN =7BC ;
C:P € (BC) so that oo = =

50n the plane of AABC equilateral we raise the
petpendicular DA = 12. We trace CE L AB,E € (AB) and EF L
DB, F € (DB).If AB = 12, then the area ACEF is:

A: 946 B: 943 ; C: 643 cm®.

6. The graphic of:

f: -2, 21V (0} = R, f(x)=43x =5 is:

A: finite set of points; B: semiright; C: a reunion of

SCngl’l'[S.
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7. Let ABCDregular (AB = 10,BC = 8) and OA L (ABC)
with OA = 6. We note with E the middle of OC. Then the distance

from O to (ABE) is:

A E;H: 15 C: E

5 5

8. A set X has 10 elements, Y has 8 elements. If X UY has
12 elements, then X N'Y has:

A: 10 elements; B: 6 elements; C: 8 elements.

9. The biggest common denominator of the numbers 1450,
144, 6006 is:

A2 B 15, C 6.

10. The bisector of supplement of the 45° angle determines

with its sides angles of:
A: 105% B: 10°3% C: 67730,

Grading scale: 1 point ex officio
Dilp
21p
3)1p
Hlp
5 1p
0) 1p
Nlp
81p
90,5p
10) 1,5 p

147




Possible Subjects for Examination, Grades V-VIII

Test no. 102

1.Ifm = 0,4 and n = 2, 5 then their arithmetic mean is:

9 2 2
Arl—:B: =C —.

20 5 29
2. The solution of the equation:

T[h—;] 2(3x-3,5)=9 is:

A2 B % T 4,2,

3. Determine the value of m € R if M(2,3 —m) € Gy
where:

f: B —= RBRfixi=im—-Ix-m+3.

A=, B: -1, C:0,De 1.

4. If the hypotenuse of a right triangle is 13 and one of the
cathetus has 5 cm, then the projection of the other cathetus on the
hypotenuse is:

A: B cm; B: %cm; C: 7.5 cm.

5. Let ABCD be right (AB =8,BC =6) and MC L
(ABC),MC = 2 _The distance from M to BD is:

24I

AIGB—CES

6. Let ABCD be a thombus, A’ € (ABC). If the angles
formed by AA’ with AD and AB are congtuent and AP L (ABC),
then the points 4, P, C are:

A:colinear; B: non-colineat.

7. The solution of the system:

{r;x+ Dy —D=(x+5)y—5)

(x4+20y+3)=(x+4)y-1)
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A3, 2% B (=4, 20 Co (=1, 00,

8. Compare m = 97 and n = 271 Then:

Am=mBm>nCm<n

9. If the angles of a triangle are proportional to 4, 5,9, then
the triangle is:

A: equilateral; B: isosceles; C: right.

10. A set A has 12 elements, another set B has 10 elements
and A N B has 5 elements. Then A U B has:

A 13;B: 15, C: 22,

Grading scale: 1 point ex officio
1)0,5p
21p
3H1p
Hlp
5 1p
6) 1p
NH1lp
8 1p
Nlip
10)0,5p
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Test no. 103

1. The product of all the integer numbers between —100
and +100 is:

A: a very large number that cannot be calculated;

B:0;C:129 560.

2.2 with an approximation of a thousand is:

A 1,414, B: 1,420, C: 1,415,

3. The decomposition in factors of the polynomial:

x1+'2x',r+ \rz--d is:
A {x+}r—2}{x+}r+2};B:{x+}r—2}1:'l:: x+y—4dix+y+ 1)

4. The smallest natural number, not equal to zero, that, once
divided to 2, 3, 5 gives the same remainder, different to zero is:

A- 30, B:31;C:61.

5. The graphic of the function: f:R - R, f(x) =2x+ 3
intersects the axis OX in the abscissa point:

A=3B: —2:C: >

2 2

6. 1 22430 _3 en 2 s

" 5a+2b 4
A l;B: 1;l!:: E
7 & T

7. If a right circular cone has V = 100w cm?® and h =

12 c¢m then the total area is:

A; 90m; B: 95m; C: 65m.

8. The area of the triangle with the sides 2v/3 cm,2 cm and
4cmis:

A:4;B: Eﬁ;c: 4\.@

9. The quadrilateral that has the tops in the middles of the
sides of a thombus is:

A: right; B: square; C: parallelogram.
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10. Let there be the cube ABCDA'B'C'D’ with the side AB =
10 cm. Calculate:

a) the total area and the volume of the cube

b) the area and the volume of the pyramid B'A'BC’

) one of the trigonometric function of the angle formed by
BB’ with the plane A’BC".

Grading scale: 1 point ex officio
1)0,75p
2)0,75 p
3)1p
Hlp
5)0,5p
0) 1p
70,75 p
80,75 p
90,5p
10)2) 0,5 p b)1p 00,5p
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Test no. 104

1. Making the calculations:

~10 + 10 - (-2) 1024

we obtain:

A -3 B0, C: 47

2. In the interval (—4,2] we find:

A: 6 integer numbers; B: an infinity of integer numbers; C: 5
integer numbers.

3. The equation:

X5, 7,8} ={5 7} has:

A: a single solution; B: two solutions; C: an infinity of
solutions.

v (ﬁ - 'dE )2 is

A ﬁ—mE;B: ‘u"g—ﬁ:C: -\E

5. In a right triangle the cathetus that opposes the 30° angle
is:

A: half of the hypotenuse; B: a quatter of the hypotenuse; C:
congruent with the other cathetus.

6. The area of the equilateral triangle with the side of 3 cm
is:

h"}ﬁBTci_

2
7: The system:
Ix+y=9
{1+2y=3
has the solution:
A 2,4y, B:(2,3); C:(3,2)
8. The remainder of the division of the polynomial:

PX)=2X 3 +X -7 to X -1 is:

A 243:B: 243-7:C: 23 -6.

152




Possible Subjects for Examination, Grades V-VIII

9.1f A ={1,2,3}, B ={0,1,2,3,4} then card (A X B) is:
A 15 B: 3, C: 4,
10. Let VABC be a regular triangular pyramid with AB =

6 cm, VA = 5cm. Calculate:
a) the total area and the volume of the pyramid,;
b) the area AVAM where M is the middle of BC

¢) a trigonometric function of the angle between the lateral

edge and the plane of the base.

Grading scale:

1 point ex officio
1) 0,5p

2) 0,5p

3) 0,75p

4) 0,75p

5) 0,5p

6) 1p

7) 1p

8 1p

9 1p

10) a) 1p b) 0,5p

¢) 0,5p
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Test no. 105

I. 1. Calculate:

SNATIPSANGRA NS
(sl k(5]
2. Divide the no. 180 in three parts so that: the second

number is half of the first and 2/3 of the third.

3. Rationalize:
2

I .
V2-3 2519

II. 1. Given the fraction:

4y’ —32
F(x) =
X+ (x+2)
a) Show that F9x) = 2 — %;

b) For what real values x, F(x) is defined,;

c) For what integer values of x, F(x)is integer.

2. Let there be the function f:R = R, given by f(x) =
ax + b, whose graphic passes through the points A(1,0) and
B(0,1). Determine the form of the function and represent it
graphically.

1. 1. In a right triangle ABC with m(<A4) = 90° we know
the catheti AB =6cm,AC =8 cm . Calculate the height
corresponding to the hypotenuse, the area of the triangle and the
radius of the circumsctribed circle.

2. The body of a regular quadrilateral pyramid has the
diagonal of 9m and the sides of the bases of 7m and 5m.
Calculate the lateral area, the total area and the volume of the body.

Grading scale: 1 point ex gfficio

I. D1p 2)1p  3)1p
IL. Da)ylpb)0,50p;¢)0,40p  2)1p
. 1)1,50p 2)1,50 p

154




Possible Subjects for Examination, Grades V-VIII

Test no. 106

1. 1. Calculate:

a](ﬁ—lsin—%]-[ﬂé—%}
by (~01) - (1,27 - (10},

2. Determine the numbers x, y, z, knowing that:
¥Y+z

X=-y= :% and that: x + 2z =24

3. Let there be the numbers:

a =£+J§andb =\E—\E.

Calculate the arithmetic, geometric and harmonic means.

II. 1. We consider the following number:
1 |

a= + .
V35 3-45
a) Show that a® € Q;
b) For what values of the real parameter m, the polynomial:
P(X)=16X" + 8X’ + m dividesby: X - m.
2. Let ABCD be a parallelogram. We consider M, N, P, Q the
middles of the sides AB, BC, CD, DA.
The straight lines AN,BP,CQ,DM determine a patal-

lelogram.

What is the rapport between the area of this parallelogram
and the area of the initial one?

III. 1. On the plane of the right triangle ABC, with the
catheti AB =3 cm,AC =4m we raise a perpendicular AM =
24 m. Calculate the distance from M to BC and the measute of the
angle corresponding to the dihedral angle formed by the planes
ABC and MBC.

2. In a right circular cone with the diameter of the base of

122 em and the height equal to 6 cm, we inscribe a cube, in such

155




Possible Subjects for Examination, Grades V-VIII

a way that one of its’ bases will be in the interior of the cone’s plane
and the tops of the other base will be situated on the conic layer:

a) Calculate the lateral area and the volume of the cone

b) Calculate the volume of the cube.

Grading scale: 1 point ex officio

I 1)2) 0,50 pb) 0, 50 p 2)1p  3)1p
1. 1)2)0,75p;b) 0,75 p; ) 0,40p  2) 1,50 p
L. 1)1,50p 2)1,50 p
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Test no. 107

1. Let:

a=

]
Ln
|
|
L
|t
PR
—_
ra |~
+
o |

Specify if:
Ara< ;B a=1:C:a=2
2. Determine card (X U Y) if:

X:{ne’ 12 eZ; and Y=4ne Z
| 2n+3

The resultis: A: 9; B: 8; C: 4.
3. The harmonic mean of the numbers:

E, =576 — 624 + 7454 = 24244 +3 and

E, =.“|[2_.\E): _‘3—J§l—2£+6 is:

A:2,5;B:4;C: 2.

—6——1: Z
n+3

6x—4y+32z .
2ATRVTIZ L.
3x—2y+z

4, If g = % the value of the rapport

A:%;B:S;C:&

7x=3 .

5. The solution of the equation 2(x — 1) = S s:

A: 1;B:—l;C:S.
3 3

6. What term should be added to the expression x%+ % to

obtain the square of a binomial?
2
A:Z—x;B: =c: 2
5 5 5

7. The lengths of a triangle’s sides are: 10,24,26 cm. Its
area is:

Az 1224 cmz; B: 181 cm™; C: 1500 cm”.

8. An angle is 28° smaller than its complement. How much
do they measure?

A: 30°, 607, B: 317, 59°; C: 28°, 62°.
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9. In a n equilateral triangle with the side 10 cm, the height

corresponding to a side is:

A: 5cm; B: 35 em; C: 543 em,

10. A body is shaped like a 40 cm long cylinder, continued
with two hemispheres at each ending, of the same radius as the
cylinder. If R = 30 cm, the total area is:

A: 6000% cm’; B: 5400w cm”; C: 600% cm”.

Grading scale: 1 point ex officio
1 1p
2)1p
3) 1p
4 1p
5) 0,75p
6) 0,75p
70,75 p
8) 0, 5p
9 1p
10) 1p
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Test no. 108

1. Calculate:

i
9 4
{[o.z+o,(2;]-ﬁ+§} +1.

The right answer is:
1 )

A — i B:2;C 9
9

2. Calculate:

Ve-3F +¥(2 - 3F +fe 17} -l Vi
We obtain:

A:2-+2:B: 2-43:C:2.
3. The system:
5(3x+y)-8(x—6y)=200

{Nﬂ(h =3y)=13(x —y) =520
has the solution:

A(20,3);, B (7, 213); C: (21, 1),

4. From 20 kg of grapes 12 | of wine are produced. How
much wine can be produced from 5100 kg?

A0 B:30601:C:3 1001

5. If:

P(X) = X' = X' + 2X* - nX + 4,
n € R is divisible by X + 1, then n is:

A =8, B: 8, C: 10

6. Let:

FR—=R fixi={m-=1)x+ 5.
Knowing that its graphic passes through A(1, 3), then m is:

A= B:-1;C 2.

7. An isosceles trapezoid has the bases of 12 and 6 cm, the

acute angle measuring 60°. Its perimeter is:

AZ32 B 24, C: 30,
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8. The triangle ABC has the area 168 cm?. If AM is a
median, the area AAMB is:

A:42 cm’; B: 84 cm®; C: 112 em.

9. The total area of a right circular cylinder is 1327 cm?, and
the lateral area 96m cm?. Its volume is:

A: 14443 em®, B: 1321 em’; C: 14442 em’.

10. The diagonal of a right parallelepiped with the
dimensions 12,10 and 6 cm is:

A lﬁ:B:ES‘.C: 415

Grading scale: 1 point ex officio

Dip

2) 0,75p
3)1p

4 1p

5 1p

6) 0,75p
7 1p

8) 0,75p
9) 1p

10) 0,75p
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Test no. 109

1.1f A — B has 5 elements, B — A has 7 elements and A U B
has 14 elements, how many elements does A N B have?

A5 B2 C: 10,

2. In a classroom there are 40 students out of which 55%
are girls. How many boys are there in the classroom?

A:22 B L& C: 20

3. An angle is 28° smaller than its complement. How much
do they measure?

A: 30° 607 B: 31°, 59%; C: 30°, 58°.

4. The solution of the equation:

I 5x—-4 x x4l

= is:

2 4 2

A2 B -2, G

5.1In a triangle ABC:

BC=9cm, AA =8 cm (AA" L BC)and

BB = 10 cm (BB’ L AC).

The side AC measures:

ArBem; B: 12 cm; C: 7,2 cm.

6. Knowing that the difference between the radius of the
circumscribed circle and the radius of the inscribed circle in the

equilateral triangle is 15 cm, its side is:

A 153 :B: 3043 :C: 1542 .

7. The elements of the set:

A:{x&41—|52x3_1{1+1} are:

A {-3,-1,-2,0,1,2}; B: {-2,~1,0,1}: C: {=3,-2, 21,0, ).

8. Show that the polynomials P(X),Q(X) that verify the
relation:

(X =X+ DPX)+ (X +X-DQXy=2

and are of first degree are:
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APX)I=X+2 00X =-X+2;B:B{X)=-X + 2, QEK}—X+E.
CPX)=X-1,QX)=X+1.

9. The weighted arithmetic mean of the numbers
25,36,52,48 with the weights 3,6, 2 and 4 is:

A-41:B: El-':li C: 31‘!i

15 ]

10. A regular triangular pyramid with the height 4+/3 cm and
the angle formed by a lateral face and the plane of the base of 60°,
has the lateral area and the volume:

A: 100 cm’, 200 cm®; B: 9543 cm’, 196 cm®: C: 9643 em?, 192 cm”.

Grading scale: 1 point ex officio
1) 0,75p
2) 0,75p
3) 0,75p
4) 0,75p
5 1p
0) 1p
7 1p
8 1p
9 1p
10) 1p
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Test no. 110

1. The simple form of the fraction:

F{xj:f;ﬁ is:
X7 =10x+ 25
n:x+5:B:x+5; :x—ﬁ_
5 x-5 X+5

2. The triangle ABC has the area 168 cm? and AM the
median. What is the area of AAMB?

A: 48 cm’; B: 84 cm®; C: 112 em’.

3. By calculating:

V348 + T8 4.+ Y300
we obtain:

A: 1042 ;B: 6042 : C: 5542

4. We mix water of 70° with water of 20°. What is the
rapport of the quantities used so that the mixture has 40°?

Al B: A3, C 12

5. A parallelogrtam ABCD has the area 120+/3 cm? and the
sides AB, AD have the lengths 15 and 16 cm. What is m(XA)?

A 607 B: 457 C; 1207,

6. The result of the division:

Koyl xoy g

dxy 2y
A 2x . B: 2xy . Xty
4y x4y 2x
7. The graphic of the function:

fR—R f(1}=h—;? is:

A: a segment; B: a straight line; C: a semi-straight line.
8. A right circular cylinder has R = 5cm,h = 8 cm. The
area of the axial section is:
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A: 80 cm’; B: 90 em”; C: 40 cm’,

9. The sum of the digits of the number:

107+ 210" + 4 is:

A 14, B: 7 C: 2n.

10. A right circular cone has R = 15 cm, h = 36 cm.

a) Determine the total area of the cone

b) At what distance from the top do we section with a
parallel plane to the base so that the generating line of the body has
26 cm?

¢) Determine the rapport of the volumes of the two bodies.

Grading scale: 1 point ex officio
1)0,5p
2)0,5 p
3H1p
4H1,5p
51p
6)1p
H1lp
81 p
90,5p
10)1,5p
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Test no. 111

1. Calculate:
1y 25:5+13:13-24-2:8

2) 26 (450 -3/a8)
3 81f o2 - 3]

II. 1. Determine the numbers x € Z for which % € Z.

2. Determine A = {x € R||x| < 3}.
3. Let:

fR—R, ﬁx}z{m—3)1+m5_1_

If (91, —-2) € Gy, determine m € R.

III. 1. If the sides of a triangle are directly proportional to
3,4,5 and its perimeter is 48 cm, determine the area of the triangle.

2. Calculate 2/3 out of 540.

3. A right parallelepiped has L =10cm, | =8cm,h =

12 cm. Determine the volume, the total area and its diagonal.

Grading scale: 1 point ex officio

L 1)0,50p 2) 1p 3) 1p
I 1)1p; 2)1p 3)1p
. 1)1ip 2)0,50 p 3)0,50 p; 1 p; 0,50 p
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Test no. 112

1. Effectuate:

11 1
1) Ll 51045 -3—|:=——=
(3] {3) Ej| 773

[

2 b e+ )

PN —2x+ N+2x +x -3 -3 —x+4)

II. 1. Let there be the sets:

A2y —3x+13x—-land B={2x — 1:2x + 142 - T).
Determine x € N so that A = B.

2. Determine the remainder of the division of:

P(X)=X"-2X+3 to X~ 1.

3. Show that, for any x € R:

X —dx+5>0.
III. 1. In AABC isosceles, AB = AC = 30 cm and BC =

12v/5 cm. Determine the lengths of the heights.

2. Determine three numbers directly proportional to 4,5, 6
that have the arithmetic mean 25.

3. A regular triangular pyramid has the height 12 ¢cm and the
angle between the lateral edge and the plane of the base is 30°.
Determine: the volume, the total area, the sine of the angle between
a lateral face and the base, the distance from one top of the base to
the opposite face.

Grading scale: 1 point ex officio

I Dip 2) 1p 3)0,50 p
1. 1) 1p; 2)0,50 p 3)0,50 p
m.  1ip 2)1p 3)0,5p +

1p+0,5p+0,5p
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Test no. 113

1. Effectuate:
1y 3-[5+(2+3-8):13])

|
2y 05-0,75 -5;

11 2 21
I —4==
14 7 20
II. Determine the unknown number:

x 10 :

1) E=E;2}5{x— y=2x-3;3)x—-2<3x+5

I11. 1. Effectuate:

(x+ 1P =2x—Dix+ D+ (x— 1)

2. In a right triangle, a cathetus has 8 cm and the
hypotenuse 10 cm . Determine the height corresponding to the
hypotenuse and the area of the triangle.

3. Determine the volume and the total area for a regular
triangular prism knowing that it has the height of 10 cm and the
side of the base of 4 cm.

Grading scale: 1 point ex officio

I 1)0,50 p 2)0,50 p H1p
1. 1)0,50 p; 2)0,50 p »H1 p
m.  1Dip 2)2p 3)2p
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Test no. 114
1. 1. Calculate:
-94+9.3" + 121.
2. Let there be the sets:
A={xeNI3(x+1)S2x+ 7}, B =(- 2]

Calculate AUB and AN B.

a 2 2a+3b
3. If = = =, calculate .
b 3 5a-b

II. 1. Determine a, b prime numbers, so that 2a + 3b = 21.

2. Let there be the polynomial:

PiX)=5X"-3X"+ mX - 1.

a) Find m € R, knowing that the remainder of the division
of P(X)to X +21is 7;

b) For m determined, determine the sum of the coefficients.

3. Given the function:

fFR—=R, fix)=2x+4.

a) Represent the function graphically;

b) Determine a € R, so that A(—1,a) belongs to the
graphic.

III. 1. We consider ABCD a rhombus and M, N, P, Q the
middles of its” sides.

a) Establish the nature of MNPQ;

b) Determine the rapport of the areas of ABCD and MNPQ.

2. Let ABCDA'B'C'D’ be a cube with the side of 6 cm and
M, N the middles of the segments AA’ and BD'.

a) Calculate the total atea and the volume of the cube;

b) Where is MN situated in relation to BD?

3. Given a right circular cone with R =3 c¢m and H =
4 cm, determine:

a) The lateral area;

b) The volume of the cone.
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Grading scale: 1 point ex officio
L 1)1p 2)1p 3) 1p
1L 1) 1p; 2)0,5p +0,5p  3)0,5p + 0,5p
II1. 1)05p+0,5p  2)0,5p+0,5p  3)0,5p + 0,5p
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Test no. 115

1. By calculating:

3 3 9
5 510
we obtain:
-3 1
A B —:C: —.,
50 15

2. ’(\/E - \/7—)2 is equal to:

A J:—ﬁ;ﬂ: ﬁ—ﬁ:fﬁ: -u'g

3. The number 2100 — 299 — 298 jg equal to:

A: 298: B: 2797: C: cannot be calculated.

4. If card A =3,card B=5and AN B = @, then card A U
B is:

AR B:5,C: 3.

5. If% = g then 2;;3; is:

ﬁ:.3—4;E: E:I:': E

40 43 20

6. We consider the polynomial:

P(X)=5X" - 7X*+3X + 8.
Then, P(/2) is:

A 162 43:B: 132 -6:C: 32,

7. A right circular cone has A, = 90m, A; = 65m. Its height

is:

A12em; B: 13 em; C: 10 cm.

8. The area of a parallelogtam ABCD with AB =
5cm,AD = 3 cm and m(<A) = 45° is:
152 L 152 153

4 2 7 27

9. The perimeter of an isosceles trapezoid ABCDwith the

bases AB = 10 cm, CD = 4 cm and m(xA4) = 60° is:

A
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A: 38 cm; B: 26 em; C: 20 em.

10. The total area of a right parallelepiped with the sides
3cm,5cm,7 cm is:

A 142 em® B: 144 em™; C: 7l em’™.

Grading scale:

1 point ex offcio
Dip
)1lp
3)1p

4) 0,75 p;
51p
6)1p
70,75 p
80,75p
Nlp
10)0,75p
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Test no. 116

1. The set of solutions of the equation 3(x —2) = 2x + 7
is:

A: g B 1;C 13

2. Effectuating the product (x + y)(x? —xy +y?%) we
obtain:

A:x3 4+ y3; B:x® — y3; C: grade 11 polynomial.

I 144 +25 im

A 13 B 1T C 15

4. Given the sets :

A={xeNlx<10}, B = {xeNIlxdivide 12}, AB is

ArdiB:{1,2,3,4,6),C: {2,3,4,6).

5. The system:

X+2y=3 has:
2x+dy=6

A: one solution; B: no solution; C: an infinity of solutions.

6. A right parallelepiped with the lengths of the sides of
2,3,4 cm has the volume:

A: 24 cm’; B: 8 cm™; C: 26 em’.

7.VABCD regular quadrilateral pyramid with the side of the
base 4 cm and the apothem 4 ¢cm. The measure of the dihedral
angle of two opposing lateral faces is:

A:90° B: 60°; C: another solution.

8. We consider the triangle ABC and AD the height. If BD =

4 cm,CD = 2 cm, AD = 3cm, then the distance from C to AD is:
2
A E;13: E;\C: 1—_'
& 5 5
9. Let there be the rhombus ABCD with AB = 5 c¢cm and
m(&A) = 60°. Then the length of the diagonal AC is:

A:SJE;B:dfC:ﬁJi.

10. Consider the polynomial:
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P(X)=(X-2)"-7X + 15.
The sum of its coefficients is:

A: a number that cannot be counted; B: 0; C: 8.

Grading scale: 1 point ex officio
Dip
2)0,75p
3)0,75p
4 1p;
50,5p
6)1p
Hlp
81lp
91lp
10) 1p
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Test no. 117

1. 1. Effectuate:

[0.,6 = 0,(3) =06 ~(%:H.25]+ 1/31:0,1-02-5.

2. Determine the numbers a, b, ¢ knowing that they ate
directly proportional to the numbers 4, 6, 12 and that their product
is 360.

3. Rationalize the denominator:

S 3

NERENCRNCENE

IL. 1. Show that the following inequality takes place:

x* + }r2+212xy+ yr+xz N, y, 2200

2. Let there be the polynomial:

P(X)=X"-2X-8.

a) Determine the remainder of the division of the polynomial
through X + 2 and X — 4 without making the divisions

b) Simplify:

X' +8

X' -2X -8

III. 1. The un-parallel sides BC and AD of the trapezoid
ABCD intersect in the point M. Calculate the lengths of the
segments MA, MB, MC and MD knowing that AB = 20 cm, BC =
6cm,CD =15 cm and DA = 8 cm.

2. In a regular triangular pyramid, we know that the side of
the base is 5V/3 ¢m and the height is 6 cm. Calculate:

a) the lateral area, the total area and the volume of the
pyramid

b) the atea and the volume of the cone circumsctibed to this
pyramid.
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Grading scale:
L
1L
II1.

1 point ex officio

D1p 21p 3)1p
Dip 2alp blp
Dip 2)a1p b)lp
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Test no. 118
1. 1. Effectuate:
[ 1 (os) 2

(ke
-=-0375+1| .
1.2(27)  o.6) 27 0 ]

2. Knowing that three numbers are directly proportional to
5,7 and 11 and that the difference between the biggest and the
smallest number is 42, determine the three numbers.

3. Calculate:

NRER - e
R ETY)
IL. 1. Show that the following inequality takes place:
4 4
a +b z22a,bz0
a“b”

2. If the polynomial:

X'+ 4a3C + 6bX° + 4cX + d
is divisible with:

X+ 3ax® + 30X + ¢,
show that the first is the square and the second the cube of a
binomial.

3. Given the function:

PR —= R, fix)=mx+n,
determine m and n knowing that f passes through the points
A(1,2),B(—1,0) and make the graphic representation.

III. 1. The diagonals of a trapezoid ABCD(AB||CD)
intersect in the point N. Determine the lengths of the segments
NA,NB,NC and ND knowing that AB =20cm,CD =
10 cm,AC =21 cmand BD = 12 cm.

2. The total area of a regular quadrilateral pyramid is

14,76 cm? and the total area is 18 cm?. Calculate the volume of
the pyramid.
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3. Calculate the area and the volume of the sphere that has
area of the big circle 9 T cm?.

Grading scale: 1 point ex officio
L Dlp 2)1p 3l1p
1L HDlip 2)1p 31p
111 Hlp 2)1p 3l1p
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Test no. 119

1. 1. Effectuate:

[%]3.[;,331—{1+0-1)’r-

2. The arithmetic mean of three numbers is 20. The first
number is three times smaller than the second and the arithmetic
mean between the second and the third is 25. Determine the
numbers.

3. Calculate:

2 1 3 1

2 1,3V ea)

[5-.5 N JE] b5
II. 1. Verify if the following inequality takes place for xy =

[11 +—)-;Iy: +£]24
X~ ¥

2. a) Show that the polynomial:
PX)=X'- X' - 6X" +4X + 8
is divisible by the polynomials Q(X) = X —2and R(X) = X + 2.
b) Simplify the function:
w6 +dx+8
=16
III. 1. In a right triangle with the hypotenuse of 2 dm, the

Fix)=

measure of the angle btween the height and the median, traced from
the top of the right angle is 30°. Determine the length of the height
traced from the top of the right angle.

2. A pyramid with the base ABCD rectangle, with AB =
2a,BC = a, the height SD = 2a. On the edge SBwe take the point
P at the middle.

a) Show that the triangle APC is isosceles and calculate its
area.

b) Calculate the lateral area of the pyramid and its volume.
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Grading scale: 1 point ex officio
L Dip 2)1p 3H1lp
1L Dip 2alpblp
II1. Dip 2alpblp
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Test no. 120
1. 1. Effectuate:

{'” [1+ ! ]+[u (14)+0,27)} ]:3} 0.06.

3 30 500

2. Determine three numbers that are directly proportional to
7,4, 12 and knowing that the sum of the two biggest ones is 380.
3. Calculate:

50 55

II. 1. Solve the system of inequations:

3x-2)s7(x=1)-5

{3;—4 <9(x-2)+3"

2. Given the polynomial:

PO = X'+ mX* - 7X* +nX + p

Determine m,n,p, knowing that P(X) divides by X —
1,X — 2 and X — 3, then solve the equation P(X) = 0.

3. In a right triangle the projections of the catheti on the
hypotenuse have 7 cm and 63 cm. Determine the length of the
height traced from the top of the right angle.

II1. 1. Calculate the lateral area, the total area and the volume
of the cube whose diagonal has 10v3 cm.

2. A pyramid has as base a right trapezoid
ABCD (AB||BC,<«A =90° = 4B),AD = a,BC = 2a,AB = 2a .
The height VO falls in O the middle of AB, and VO = a. Calculate:

a) the areas of the triangles VAB,VAD and VBC.

b) the volume of the pyramid.

Grading scale: 1 point ex officio

I D1 p 2)1p 3)1p
1. D1 p 2) 1p 3)1p
1. D1 p 2)a)1p b)1p
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Test no. 121

1. 1. Effectuate:

4 : 37

—0,(3) :0.25;:| —:0,0925 |+12.5+0.64.
{[#-0.0] -oas}:{-00ms )

2. A jacket costs 576.000 lei. After two consecutive sales
the price of the jacket got to 400.000 lei. Knowing that the sales
have been proportional to the new prices, calculate the price of the
jacket after the first sale.

3. Calculate:

2 4 N1 4
Jo-1 3 9

5
II. 1. Solve the system of inequations:
4x—11 x-=3

{ —_—
7 5
1— I-x —x—l
-1 -1
2. Determine the set of values of the real parameter a for

O+

which the following polynomials are prime one to the other:

PX =X -2X' - X+2amd QX)) =X -X*+4X +a

3. Determine the length of the height from the top of the
right angle in the right triangle with the hypotenuse of 13 cm and
the rapport of the catheti 4/9.

IIL. 1. On the plane of the thombus ABCD, with the side
equal to 18 cm and m(xD) = 120° we raise the perpendicular
AP = 9 cm. Determine the distances from the point P to BC, BD
and CD.

2. A pyramid has congruent lateral edges and forms with the
plane of the base 45° angles. The base is an isosceles trapezoid with
the acute angles of 60° and the bases 6 and 8 cm. Calculate:

a) the radius of the circle circumscribed to the trapezoid

b) the volume of the pyramid.
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Grading scale: 1 point ex officio
L Dip 2)1p 31p
1L Dlp 2)1p 3Hl1p
II1. D1p 2alpblp
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Test no. 122

1. 1. Effectuate:

|:[]25+[l—— -=—+:::5J] 03(6)-1 14

30 24 )
7a-2b
7a+2b’

2. If — = ; calculate

3. Calculate.

Vi-v5F + VI3 -
V1842417 +418-2417.

II. 1. Determine the values of X that simultaneously simplify

the inequations:

,{_“_ '.I'x+ xl :—*4—?_3}‘ and
10 2 3

T3 -6+ 41T —x)= 11 - 5(x—3)

2. a) Given the polynomial:

P(X)=2X"-X-3.

Calculate P(—1).

b) Simplify the fraction:

(x=1f —(x-2F

(x+1)2x=3) ~

III. 1. On the plane of the rectangle ABCD with AB =
16 cm, BC = 12 cm we raise the perpendicular MD = 12 cm.
Determine:

a) The distance from the point M to the straight line AB and
BC

b) The distance from D to the plane (MBC)

2. The axial section of a cone is an isosceles triangle with a

18 cm petimeter and the lengths of the segment that unites the
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middles of the un-parallel sides of 4 cm. In it we make a section
parallel to the plane of the base at 2/3 from the height in relation to
the top. Calculate:

a) the total area and the volume of the cone

b) the total area and the volume of the cone body

Grading scale: 1 point ex officio
I Dilp 2)1p 3)a)0,50p b)0,50p
1I. Dip2aylp b)ylp
I11. 1Ha)0,75p b)0,75p 22)0,75p b) 0,75 p
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Test no. 123

1. 1. Effectuate:
I+E : [‘.*:24+l +l-;r£ ﬁﬂﬂ
2. Knowing that §= 0,(3), calculate the value of the

expression:
In—-Ty
Sx+dy
3. Calculate:

Jo i+ JaT+4as Ji5-\51
Bl Jaeds | somp

II. 1. Determine the elements of the set:
-3

X={xeZlx~-2<=>

<%},

2. Show that (X — 1)? divides P(X) = X* — 3X + 3.
3. Solve the system:

{21"31 + }&E =7
3151. —41.5'_5.' =

III. 1. A parallelepiped ABCDA’'B’'C’D’ has the dimensions
AB =3 cm,BC = 4 cm and AA’ = 12 cm. Calculate:

a) the length of the diagonal of the parallelepiped, its area
and its volume

b) the distance from C to AC’

2. The body of a cone has the generating line of the base of
26 cm, the radius of the big base of 15 cm and the height of
24 cm.

a) Determine the lateral area and the volume of the cone

body
b) Calculate the volume of the cone where the body issues

from
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Grading scale: 1 point ex officio
L Dip 2)1p 31p
1L Hlp 2)1p
111 1)a)0,75p b)0,75p 22)0,75p b)0,75p
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Test no. 124
1. The numbers a = 246, b = 331 — 915 have the relation:
MAra<h;Ba=b;Cia=h,
2. Which of the equalities is false?

2] {:—ﬁ}zﬂﬁ%,ﬂ, -3 5-33
2443 Re3-N3) T 243 2 5
ME—=5—3-¢E;D:%=—5+3£.

3. Which of the inequalities is false?

C:

1=
T+

I 1 |
Ad’galeaBasac— Calsyas— D S<a<a.
a a” a

4. Knowing that x,x — 2,x + 2 can be the sides of a right
triangle, then its hypotenuse can be:

A9 BB C10; D 6.

5. In the figure below, X measures:

Asdlcom; B: 42 cm; C: 43 cm; D: 44 cm.

6. Given the polynomial P(X) = 4X%? —aX + b, if P(1) =

P(2) = 1, then the equation ;)E}—OB = 1 has the solution:
A {3 B (2):C: (4); Dz {=2),
7. Let:
_ 4
E(x) = Ix=-12 Ix 4

5 - 2 -+ 3
Ox"=12x+4 3x"+2x 4-0x"
The values a for which E(a) € Z are:
A-1G, 2 B =12, =1 G =173, =1}, D {0, 1}
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8. On the plane of AABC equilateral we raise MA,NC,
perpendicular, with MA = 2NC. The following affirmation is false:

A:AMNC right; B:MA L BC; C:[MB] = [MC];D:NA =
NB.

9. In a conic glass with the top at the bottom, with the radius
6 cm and the height 8 cm, we introduce a ball with the radius
1 cm and we pour water until the ball is covered and no more. The
height of the water is:

A:TBem: B: 853 cm; C 3cm; D0 4 cm.

10. If ABCD is a regular tetrahedron, and I,/,K,L the
middles of the edges [AC],[AD],[BC],[BD], the following
affirmation is false:

A:IJLK thombus; B:CD € in the mediating plane [AB];
C:BC 1L AD; D:KI||BD.

Grading scale: 1 point ex officio
D1p
2)1p
Hlp
9 1p;
5)0,5p
01lp
H1lp
8 0,5p
9)lp
10) 1p
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Test no. 125

1. The number:

n= (3" 470 4 300 iy e
has the value:

Ao BT, C 8 D 12

2. 1f:
3
x
then (x,y, Z) is:

A (4.8: 6.4:9.6); B: (40; 60; 90);

C: (30; 40, 60); D: (2.4, 3.2, 4.8).

3. What is the probability that by randomly replacing n with
a number, the number % is a natural number?

A 13 B 410 O 3/10; D: 409,

4. The number —/2 belongs to the interval:

A: (—2.5]: B: [-1,41; 2% C: (—3:-141]; D: ( ._F

5. In the triangle below, the measures of the angles x and y

are:
A 1220 41% B: 1217, 427, €. 1237, 417, D: 1247, 427,
=
6. The following proposition is false:
A: The equation straight line x + 5 = 0 is perpendicular on
Ox;
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B: The equation straight line y = —1is perpendicular on Oy;

C: The straight lines 2x =3 and 3y—1=0 are
perpendicular;

D: The straight lines y =2x+3 and y =2x — 3 ate
perpendicular.

7. If AABC,AACD,AADB  right and  isosceles
(4, B, C, D non-coplanat), and I is the middle of [BC], then DI has:

A: 246 B J{_i;c: &; D 3J6.

8. In three identical cones there is liquid up to the heights
h,2h, 3h (starting from the top). Their volumes can be:

AV 2V AV B VAV, 0V, C V. 6V, 9V Do WV, BV, 2TV,

9. Let ABCDEFGH be a cube with
L],K,LLM,N,0,P,R,S,T the middles of
AB,BC,CD,DA,AE,BF,CG,DH,EF,FG,GH,HE . The following
straight lines are not perpendicular:

A: AE and NO; B: EF and OJ; C: AH and IF; D: MN and SI.

10. In ABCDEFGH parallelepiped, ABCD a square with
AB = 10 and the height AE = x. If m(XEBO) = 60°, x will be:

ArD:B:10:C: 11:D: 1042 .

Grading scale: 1 point ex officio
1)0,75p
2)0,75p
3H1p
4) 0, 50 p;
5 1p
6)1p
Hlp
80,5p
9lp
10) 1p
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Test no. 126

I.1. Let:
4 6 B T -12 1 0
A:{ §i—im——— =i F—i 2100
L 2 3 T -2 “r 1{‘ 3 }
Calculate :
a)AMN: by AnZ a0 A-Q.
2. Solve :
al2x=T.x=sQ:bi-3x+1=4,xZ;
‘-rx+y=5 )
chy yeR dyix-1=2
x=y=1l
3. Determine X € Z so that:
T 3 X+3
a)—eN;b eZ;c) N,
X X — ' x=2

II. 1. A student reaches school in 15 minutes if he walks, in
6 minutes with the bicycle and 2 minutes with the taxi. If, on foot,
the speed of the student is 6 km/h, determine the average distance
with the bicycle and the taxi.

2. In ABCD right trapezoid (m(<«A4) =m(xD) =
90°),AC = 10 cm, BD = 8v2 cm.If AC and BD intersect in 0,
determine the distance from O to AD when AB = 8 cm.

3. Let there be the sets:

[ 1
A ={{x,y}[y}%x+l} and B:{{x,y)‘y{51+l}_

a) Represent graphically:
fR—=R, f(x}:%x+1;

b) Cross out B and establish which of the following points

belong to B:
M2, 3). M0, 0), Msf0, 1), My0, 2), Ms(=2, 0),

191




Possible Subjects for Examination, Grades V-VIII

Me(=3, 0),M,[v2.42). M{%,z]

¢) Verify that:

RxRVAUB =G,

III. 1. In AABC,m(&B) = 45°,m(xC) = 60°,AD L
BC,D € (BC),CE L AB,E € (AB) . 1If BD = 6 cm, determine
sinAcosA.

2. On the plane AABC we raise AA’, BB’ perpendiculars. If
AB = 6 cm,AA = 8 cm, determine BB* = x , so that AA'BC
right in 4.

3. Let ABCDEFGH be a right parallelepiped with the base
ABCDa squate, AB = 10 cm/

a) If AC N BD = {0}, then OF 1 BD;

b) If AE = 10 cm, calculate sin XAOE and cos <EBO.

o) If m(XAOE) = 60°, determine AE.

d) If AE = 8 cm, determine the sum of all the edges, the

area and the volume of the parallelepiped.

Grading scale: 1 point ex officio
L Dip 2)1p 3 1p
1L Dip 2)1p 3)1p
1L Dip 2)1p 3 1p
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Entry examination in the 9™ grade,
high school

Session: July 1991

I. 1. Calculate:
!

(~05) +(-1) +§-1,|'ﬂ,m25 L5 s

2 Js )
2. Given the sets:
A=0-1,01}and B={x|xeRsi[x|l=1}

Write the set B as a reunion of intervals and then effectuate A N B.
3. Solve the inequation:
V2x -1

— e -0,
2%t +2- 202

4. 2) What is the condition that a sum of non-negative
numbers is zero?

b) Solve the equation:

Ix? =9 + 12x — 61 = .

II. 1. Let there be the functions:

fi[-5.2] 2R, fix)=-x—3 and g [.5] = R, gix)=x+ 1.

a) Decide if the point A(—2, —1) belongs to one of the
graphics of the functions f or g;

b) Represent graphically, in the same system of coordinate
axes the functions f or g;

c) For x € [=5,2) N [2,5], solve the system of equations:

{x -y=-1

X+y=-3

2. Simplify the fraction:

(*+2x+3f -slx?+ 2x +3)+ 6

E(x)=
v +3xt+2x
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IIL. 1. Let ABCD be a thombus with the side equal to a and
the acute angle A = 60°. In the point A we raise the perpendicular

AM = 3?(1 on the plane (ABC). Determine:

a) the volume of the right prism with the thombus ABCD as
base and the height equal to AM;

b) the plane angle of the dihedral formed by the planes
(ABC) and (BMD);

¢) the distance from the point M to the straight line BC;

d) the volume of the pyramid with the top in B and the base
AMD.
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Entry examination in the 9™ grade,
high school

Session: July 1992

I. Calculate:
p3,3.6,1
5 55 2

212":[ ;]1 0.5+£_ (-J'_+J_]

II. 1. Solve the equation:

x+3=-5x=R.
a+3b

2. Given% = 0,6, calculate z

3. Solve in R the system of equations:

x+2[y—3(x—1)]=25
y=3x-2(y+1)]=0
III. Given the following sets, determine A N B and A U B:

A:{xe R ]_g" <3}> and B = {x & N'Ix divides 12}.

IV. We consider the linear function:
ER—=R fix)=x+1 and x # x5
Show that:

a) fixy) # f(x2); b) “"*’;f“‘l’ =f["I L ]

V. Show that for any a € R, the following number is a
perfect square:

{33'+ 3at+ a) - {as+ Jat+a+ 21+ 1

VI. Effectuate:

( 3 2 1o }_x1—41+4

1-2 x+2 x%_4

X
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VIL. In the tectangle ABCD with AB = 4 cm and BC =
3cm we trace the diagonal AC. Determine the height DI of the
triangle ADC and the cosine of the angle <CDI.

VIII. The base of the pyramid VABCD is the rhombus

ABCD with AB = av/3,BD = 2a and the height VD = Z“f.

Calculate:
1) the total area and the volume of the pyramid;
2) the angle formed by the planes (VBC) and (ABC);
3) the distance from the top D to the face (VBC).

196




Possible Subjects for Examination, Grades V-VIII

Entry examination in the 9™ grade,
high school

Session: July 1993

I. Calculate:
a) (=4) —(-2)' - 4%,
11 2

) ———mi =

¢) (x+2H2-x)—(x—1);

d) the biggest divisor of the polynomials:

9 — X% XP - 4X + 3, X' -6X+9;

e) the area of the equilateral triangle ABC, knowing that
AB = 8V3 cm.

2. Solve:

a MHx-=-2—-(—6+x0-2)==18;

by 3¢ -2x-1=0;

¢y =dx+8=0
3. Given:
9-x* 1| 10—x
E(x)= + . : -2
=3 x—x+1 x—E] % +1

a) Verify if E(x) = 1%’3‘;

b) Write the real numbers for which E (x) hasn’t a defined
value.

4. The cube ABCDA'B'C’D’ has the side measuring 20 cm
and M is the middle of [CC].

a) Calculate the total area and the volume of the cube;

b) Calculate the volume of the pyramid D"ABD;

¢) Calculate the area of the triangle D"MA;

d) Calculate the distance from the point M to the plane
determined by the point D’ and the straight line BD.
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Grading scale: 1 point ex officio
1.2) 0,50p b) 0,50p «¢) 0,50p d) 0,75p e) 0,75p
2.2) 0,50p b) 0,50p ¢) 0,50p
3.2)0,75p b) 0,75p
4.2) 0,50p b) 0,50p ¢) 0,50p d)0,50p
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Entry examination in the 9™ grade,
high school

Special Session: June 1994

I. Calculate:

a) (5-15F - (57 —15% J#+f257 —157 ;

b) [hnm]- YL@ HJF]'
5 2) 27 a j

¢) Pll-v2), where P(X) = X? - 2X — 1.

II. 1. A right circular cone and a right circular cylinder have
equal radiuses and heights. Determine the value of the rapport of
the volumes of the two figures.

2. The squate ABCD is given, with AB = 4 cm. Let there be
the points M and N on the segments [AB] and [DC] respectively,
so that AM = CN = 3 c¢m. Calculate: a) the area of the quadrilateral
MBND; b) the distance from point B to the straight line MD.

II1. 1. Given the function:

TR-=R, fixi=2x-3.

a) Represent the given function graphically;

b) Determine the numbers m € R, for which f(m) < 1:—:1

2. The polynomial P(X) is divided by the polynomial X% — 4
and we obtain the quotient (X3 =X+ 1) . Determine the
polynomial P(X) knowing that P(2) = 6 and P(—2) = 2.

IV. 1. A regular quadrilateral pyramid has the side of the base
of 8 cm and the height 3 cm.

Calculate:

a) the volume of the pyramid;

b) the lateral area of the pyramid.

2. A regular triangular prism has the lateral edge of 9 cm
and the edge of the base is 2/3 of the height.
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Calculate:

a) the lateral area of the prism;

b) the volume of the prism;

¢) the distances from the center of one of the lateral faces to

the other faces of the prism.

Grading scale: 1 point ex officio

1. a) 1p b) 0,50p ¢) 0,5p;
1I. 1. For expressing the volumes (0,5p),
end result (0,5p);
2.2)0,75p b) 0,25p ;
I11. 1l.a)y1p b) 1 p;

2. For the schema of the theorem of division
(0,25p), end result (0,25p);

V. 1. a) The figure (0, 25 p), end result (0, 5 p)
b) 0, 50 p
2. 2) 0,50p b) 0,15p ©)4-0,15p=0,60p
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Possible Subjects for Examination, Grades V-VIII

Entry examination in the 9™ grade,
high school

Session: July 1994

I. 1. Calculate:
a) —_———
81 &1 4 9

3
by 0,006 -(-10)f + =.107".
) (~10) 03

2. In a plane reported to a system of orthogonal axes x0Yy,
represent graphically the function:

R —R, f{xjr%x—ﬂlj_

3. Given the following sets, calculate A N B:

A=fxlxeRand 4x - 3(x + 1) 2 0}and

B={x|xeRand 2(x+ 1})-820}.

4. In the right triangle ABC with the right angle in A, AB =
6 cm,AC = 8 cm. a) Calculate the lengths of the hypotenuses
[BC], of the height [AD] and of the segment [BD]; b) If the parallel
through D to the straight line AC intersects the cathetus [AB] in E,
determine the rapport of the areas of the triangle BED and BAC.

II. 1. Show that:

a) the following number is integer:

n=v63-743 + 14?-2(—-%

b) the following numbers have the sum 2v/3 and the product

|}—J§1 and 3+]I

2. The arithmetic mean of three numbers is 7. Determine
one of these numbers knowing that the arithmetic mean of the
other two is 5, 50.
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3. Determine the radius, the height, the volume and the
lateral area of a right circular cone, for which the deployment of the
lateral surface is a disk sector with a 120° angle and a radius of
9 cm.

III. 1. Let there be the polynomial:

P(X) = a’X" - 2abX® + bX® 4 a®X ~ 2a + .
Determine a, b € Z so that P(X) is divisible by X — 1.

2. Simplify:
2x®—d4x—6
E{x)=—4———"—.
t %' —x —5x—3

3. Calculate the volume of a regular quadrilateral pyramid
knowing that its height is h = 6 cm and the rapport between the
lateral area and the area of the base is k = 3.

Grading scale: 1 point ex gfficio
1.1)0,50 p 2)0,75p 3)0,75p 4) 1p
11.1)1,25 p 2) 1p 3)0,75p
111.1)0,50p 2) 0,75p 3)1,75p

Grading and notation scale :
1.1.a) 0,25p b) 0,25p
2. The table of values of the Ist order function (0, 50p);
Graphic representation (0, 25p).
3. Writing the set A4 as a real numbers interval (0, 25p);
Writing the set B as a real numbers interval (0, 25p);
AN B(0,25p)
4. a) BC0.10p, AD0,15p, BD 0.25p:
b) ABED~ABAC and the rapportt of similarity (0, 25p);
the rapportt of the ateas of the two triangles (0, 25p);
IL. 1. 2y n = 0(0, 75p) b) the sum (0, 25p); c) the product
(0,25p);
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2. The formula of the atithmetic mean of three numbers
(0,50p);

The sum of two numbers is the double of the arithmetic
mean and replacing the thtee numbers in the arithmetic mean
(0,25p);

Solving the equation (0, 25p);

3. The radius of the cone (0, 25p), the height (0, 20p), the
volume (0, 20p), the lateral area (0, 10p);

II. 1. Calculating P(1)(0,15p), writing the sum of the
squares equal to zero (0, 25p), determining a, b (0, 20p);

2. Decomposing the nominator in irreducible factors

(0, 25p), of the denominator (0, 25p), simplification (0, 25p).

3 £ (0,25p): A, (0.25p);

B,

3 A=

the rapport of the two areas (0, 25p).
z
h.
[i] (0,50p);
ap

determining the apothem and the volume of the pyramid (0, 50p).

203




Possible Subjects for Examination, Grades V-VIII

Entry examination in the 9™ grade,
high school

Session: July 1995

I. 1. Calculate:
a)d4-4-(-5)+2-(-8x

b) [3[%]' —i:%+{(}.5]3}:2%;

[?.J_Ji#r_]{ﬂéil_}

2. A rectangle with the petrimeter of 153,6 cm has the

dimensions proportional to the numbers 7 and 9. Determine the
dimensions of the rectangle.

3. We consider the right triangle BAC(m(&4) = 90°),
having AB = 6 cm and AC = 8 cm. Through the middle M of the
cathetus [AB] we trace a parallel to AC that intersects the
hypotenuse in N. Determine:

a) the height of the triangle ABCD corresponding to the
hypotenuse;

b) what petr cent of the ABC triangle’s area represents the
area of the triangle MBN.

4. Determine the volume of a right circular cone that has the
total area of 961 cm? and the lateral area 60 cm?.

II. 1. Determine the irreducible fraction that it can be

brought to:
_ z 2
E(x)= X’ —x B 2x - X

¥
=1 l-x+x"—-x

TxIo1
2. Consider the function:
f: R—R, f{xl=mx+2m, me(~3,+o0).
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a) Determine m so that the point A(m, 3) belongs to the
graphic of the function f;
b) Represent graphically the function f: R = R, f(x) = x +

3. Determine the elements of the set:
A :{xe Z-J{«EHF 3 =ﬁ—~.l'ﬁ—4ﬁx}

III. 1. The remainder of the division of the polynomial P (X)

by X3 — 2 is equal to the square of the quotient. Determine this
remainder knowing that:

P-2)+P(2)+34=0

2. We consider the regular triangular pyramid SABC having
the height of V2 cm, the edge of the base of 2v/3 cm and the
points M,N,P respectively, the middles of the edges
[AB], [BC], [CA] of the base.

a) Calculate the lateral area and the volume of the pyramid,;

b) If SM L SN show that SP L (SMN).

Grading and notation scale:

L1.2)0,50 pb) 0,50 pc) 0,50 p

2. The formula of the rectangle’s perimeter and the
proportionality (0, 25p); end result (0, 25p);

3. a) The hypotenuse (0, 25p), the height corresponding to
the hypotenuse (0, 25p);

b) (0,25p);

4. The radius of the base (0,10p), the generating line
(0, 15p), the height (0, 25p), the volume (0, 25p);

II. 1. Decomposing the nominator in factors and the
denominator of the first fraction (0, 25p), the smallest common
multiple and the amplification (0,25p), the calculations of the
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denominator of the obtained fraction from the brakets (0, 25p);,
end result (0, 25p);
2. a)fim)=m" + 2m = 3, m" + 2m - 3 = 0 (0,25p),

(m—-1)(m+3)=0(0,25p) , solving the equation
(0, 25p). b) the pair of points (0, 25p), the graphic (0, 25p).

3. Eliminating the first radical and the square (0,25p),
writing the number under the second radical as a square (0,25p),
eliminating the radical and the square, reducing the similar terms
(0, 25p), the solution of the equation and the end result (0, 25p).

IL 1. PX) = (X° - 2)Q(X) + Q(X) (0,20p),
grad Q° < 3= grad Q = 1 and Q(X) = aX + b, a, b € R (0,10p),

P(X) = (X* - 2)(aX + b) + (aX + b)* (0,15p),

P(-2) +P(2)+ 34 =0<«(-2a+ b -5/ +

+(2a+ b+ 37 =0 (020p),

{— 2a+b-5=0
the system
2a4b+3=0

the expression of Q%(X)(0, 15p)
2.a) The aphotem of the pyramid (0,15p), &y (0,15p), V(0,15p);

by OM L PN (0,20p), PN L (SOM) (0,15p),
SM L (SPN) (0,15p) end result (0,25p).

and the selution (0,25p),
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Entry examination in the 9™ grade,
high school

Session: August-September 1995
I. 1. Calculate:
l
E.
by -2 :[——I

a) -3

~0,001-1000.
5

2. Solve in R the equation:

[ _,_/--J|t\.'l

2
ZBx-12)=x-4
Sx-12)=x

3. Determine a natural number knowing that 7% of it
represents 28.
4. A right circular cylinder with the radius of 6 cm has the

lateral area of 1561 cm?. Determine the generating line of the
cylinder.
II. 1. Calculate:

a)b—6)5+45): b}[%—ﬁ}--ﬁ.

2. We consider the sets:
A={x|xeZand-2 <x<3}and B={x|x € Zandxdivides 15}.
Determine the sets A U B and A N B.

3. Effectuate and simplify, as much as possible, the result:

[ 4 '5-3x ] x=7

E - - : .
(x) |kx+3 g—y | x-3
4. In the right triangle ABC, ( m(&A4) = 90°), with AB =
6cm, BC = 10 cm, we note with D the foot of the height from A

on the hypotenuse. The parallel through D to AB intersects [AC] in
E. Determine BD and EC.
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II1. 1. Determine m, m € R knowing that the polynomial:
PX)=X +mX +n
gives the remainder 2 by division to X —1 and the
remainder 5 by division to X — 3.
2. Simplify the fraction:
4x* —4x-15
ax* —12x+5
3. A regular triangular pyramid VABC has the height of 6 cm

and the apothem of 4+/3. Calculate:
a) the lateral area and the volume of the pyramid,

Eixy=

b) what distance from the top is point P located, on the
height of the pyramid so that the triangle VPB is isosceles with the
base [VB].

Grading scale: 1 point ex offzcio
1.1)a) 0,50 pb)0,75p;2)1p; 3)0,75p 4) 1p
11.1)a) 0,50 b) 0,50 p; p 2) 0,75p; 3)0,50p;4)0,75p
111.1)0,50p 2) 0,50p 3)a)0,50p b)0,50p
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Entry examination in the 9™ grade,
high school

Session: August-September 1995
I. 1. Calculate:

a]6+ﬁ:2-3—3-5;b)i+i+i:
1215 24

G V1B=3 (1 1) B3-1 480
-1 |3 33 a5

2. In the classtroom there are 18 gitls, which represents 60%

of the students from the class. How many students are in the class?

3. Determine the smallest natural number that divided, in

turn by 12, 18, 40, gives the same remainder 7 every time.

II. 1. Solve in the naturals numbers set:
Ix-5

a) x4+ B)=5x+l:b)x—-12
2. Let there be the function:
ffR—R, fix) =2x - L.
a) Trace the graphic of the function f

b) Determine the points of the graphic of function f that

have the abscissa equal to the ordinate.

3. Decompose in irreducible factors:

(=) =(x*=5x+6)".

4. Let there be the polynomial:

P(X) = (2X = 3)"™ + X + 1,

a) Calculate P(1) and P(2);

b) Determine the remainder of the division of the

polynomial P(X) to (X — 1)(X — 2).

1. 1. In AABC, we have m(XABC) = 90°, m(XACB) = 30°)
and AD 1 BC,D € BC. Prove that the area of the triangle ABD is
equal to a third of the area of the triangle ACD.
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2. The «cube ABCDA'B'C'D’ has the edge of
V2 cm. Determine:

a) the total area, the volume and the diagonal of the cube;

b) the angle of the straight lines AB’ and BD;

c) the angle of the straight line AB’ with the plane (BDD").

3. The body of a right circular cone has the lateral area equal
to 1007 cm?, the height of 8 cm and the generating line of 10 cm.
Determine:

a) the volume of the cone body;

b) the volume of the cone where the body comes from.

Grading and notation scale: 1p ex officio
1.1)a) 0,75 pb)0,50p;c)0,25p
2)0,75p;

3) for x — 7 is the least common multiple of the numbers
12,18 and 40 is granted (0, 25 p), end result (0, 25 p)

11.1) a) 0,75 b) for x < 3 are granted (0,40 p), end result
(0,10 p)

2) a) 0,50p; b) f(x) = x (0,10p), end result(D,15p).

3) 0,50p;

4y a) (0,15+0,15p)

b) for the theorem of the division with remainder are granted
(0,20 p), end result (0, 25 p).

IL.1) figure (0.25p), AB = BC/2 (0.25p), end result (0,25p)

2y a) figure (0,25p), area(0,20p). volume (0.20p),

diagonal {0, 10p); b) 0,25p; ) 0,25p

3y a) figure (0.25p), R + r = 10 cm (0,25p);

R —r = 6 em (0,10p), end result (0,15p); b) 0,25p.
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Entry examination in the 9™ grade,
high school

Session: July 1997

1. 1. Calculate:
1
E-8:2+ m"+ﬂ~2—§.

2. Effectuate:
% 32 +450-18

and approximate the result with a decimal by adding.

3. After having spent 1/3 of the sum he had one day, and
the second day 1500 lei, a student is left with 25% of the total
sum. What sum did the student initially haver

II. 1. We consider the sets:

A={xeNI2x=10=6{1 —x)}and

|3
B:{xEZF'I+SEE
| x+1 |

Determine A N B, B\A.

III. 1. Let M be a point inside an equilateral triangle with the
side 2v/3. Calculate the sum of the distances from M to the sides of
the triangle.

2. We consider the regular quadrilateral pyramid VMNPQ
with the side of the base MN = 10 ¢m and the height VO = 5v2.
Determine:

a) the lateral area and the volume of the pyramid;

b) the position of the point T on the edge VN, for whom
MT + PT is minimal and the value of this minimum.

3. The axial section of a right circular cone’s body is an
isosceles trapezoid with the bases of 6 cm and 18 cm and with

perpendicular diagonals. Determine:
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a) the lateral area and the volume of the body;
b) the volume of the cone where the body comes from.

Grading and notation scale: 1 p ex officio

L1 18:2=4(025p), 10°= 1 (0,25p), end result (0,50p).
2 %J:Tz =242 (0.25p), ¥50 = 5¥2 (0.20p).

VI8 =32 (0.20p), 292 +5V2 -342 =442 (0,15p),
442 = 5,7(0,20p).

3 x r-%x —1500 = 25% - x (0.50p), x = 3600 lei (0,50p).

Ix+5 2
=3+ 0,15p),
i+l I+|( P

x+1e{*1£2} (0,15p), B ={=3, -2, 0. 1} (0,15p),
ANB = {0, 1) (0,15p), B\A = {-3,-2) (0,15p).

2. a)NOx (0.20p), MOy (0.20p),
the drawing of the straight line (0,10p).

II. LA={0,1,2}(025p),

b} tpo = —2—% (0,25p). a = 607 (0,25p).

3

3. X = X = X(X = 1)(X + 1) (0,40p),
according to the theory of Bezout —1,0 or 1 are roots of the
denominator (0, 30p), end result (0, 30p)

Il 1. The drawing (0,15p), Smap + Smpc + Smca =

= Sanc (0,20p), end result (0.40p).

2. a) The drawing (0,15p), ap = sy3iem (0,20p),

Ay (0,20p). Vol (0,20p)

b) VN L (MTP) (0,15p), VMN equilateral (0,15p),

VT = NT (0,10p), the minimum = 104/3 cm (0.10p).
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3. a) The drawing(0,15p), hy = 12 cm (0,10p),
g =6v3cm (0.15p). Aw (0,10p), V, (0,10p).
b) h. = 18 cm (0,30p), V, = 486x cm’ (0,10p).
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Entry examination in the 9™ grade,
high school
Session: August 1997
1. 1. Effectuate:
a) -2 #21- 204457 237 .
1 3 1

i 5 57

c) Kﬁ—llhﬁﬂlm.

2. Solve:

b)

%

aj 3x—[1+x =0
A2

b) {3; -2y=1 :
2x=3y=-1"

c) |{x—2I_x —31+|2x --4-|S'EF.

II. 1. a) Effectuate the function:

fFR—=ERE fixy=mx +n mne R,
whose graphic intersects the coordinate axes in the points A(0, 2)
and B(2,0), respectively.

b) Represent graphically the following function, then
determine the real values of a for which [f(a) < 5:

FR-R flx)=-x+2

2. The following expression is given:

1=2x Z—KI] X -1
+ L]

l—x xI_1 | xel”

E(x)= [
a) Bring it to the simplest form;

b) Specify the real values of x for which E'(x) makes sense;
¢) Determine the set:

M={xeZIEx)eZ).
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III. 1. Given an isosceles trapezoid with the big base of
5cm, the little base of 3 cm and the acute sides 2 cm each
determine:

a) the area of the trapezoid,;

b) the radius circumscribed to this trapezoid.

2. The axial section of a cone is an equilateral triangle with
the side of 6 cm. Determine:

a) the total area and the volume of the cone;

b) the measure of the citcle’s sector angle, obtained by
deploying the lateral surface of the cone.

3. The body of a regular quadrilateral pyramid has the areas
of the bases of 100 cm? and 36 cm?, and the lengths of the lateral
edges of 10v2 cm each. Determine:

a) the lateral area and the volume of the body;

b) the height of the pyramid where the body comes from;

¢) the distance from the center of the big base to the plane of
a lateral face of the body.

Grading and notation scale: 1 p ex officio

I. 1. a) The calculation of the terms (0,40 p), end result
(0,10 p);

b) The division (0, 25 p), the subtraction (0, 25 p);

) The calculation from the straight brackets (0,30 p), end
result (0,20 p).

2. a) Finding the value of x(0, 50 p);

b) Determining the solution of the system (0, 50 p);

¢) Determining the result correctly (with justification)
(0,50 p);

II. 1. 2) Determining the function (0, 50 p);

b) Graphic representation (0,50 p),| —a + 2| < 5 and the
end result (0,50 p).
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2. a) Making the calculations from the equation (0,40 p),
simplification and end result (0, 35 p);

b) Specifying the values of x (0, 25 p);

¢) Determining the set M (0, 25 p).

III. 1. a) The calculation of the height of the trapezoid
(0,25 p), determining the area of the trapezoid (0, 25 p);

b) Determining the radius (0, 50 p).

2. The total area (0, 25 p), the volume (0, 25 p);

b) Determining the angle of the circular sector (0, 25 p).

3. a) Determining the apothem of the body (0,15 p),
determining the height of the body (0,15p), the lateral area
(0,20 p), the volume (0, 20 p);

b) Locating the height of the pyramid whete the body comes
from (0,30 p);

¢) Determining the distance from the center of the big base
to the plane of a lateral face (0, 50 p).
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Tests Solutions

Test no. 1

L1. & izanuneven number = c=0= 82+ 1lb)+ 1=

=608 = 2+ Ilb =76 = ¥ < 76 = a £ 6; the only acceptable
optioniz a=5==32+1lb=To=b=4.

a c c© d a b ¢ d
2. —=_;_=_:_=_=_=_=_="‘=k-
2 3 3 5 5 7.2 3 5 7
a=2k
b =3k -

k=0= . We zee that 'l]n-—:i:lt:l:II 1eZ
c=5k k=0
d=Tk

3. 17—V =a.aeN@ 17—y =o' = 1722+ =
::-az-:i?::-n"e!Iﬁ,9,4,I};a’:lﬁ:&v’;=1=&n_=l:f=9‘=
:-i";=3=:-n=ﬁ4‘a"=¢=¥ir;= I3=n=160 a"=| =
= Jn =16 = n=256 = A ={1,64, 169, 256},

L La=35-248 b=3522 531 423 23/5 4243 ;
b-a=43 (a2 }PEN@M*Z\";)IEN%

#(ZJ?:}:EH J#p=-2,

p minimoem,p #

2. {624 206 = Y62+ 42200 =50+ 12 = 5yZ + 243 ,

a=62:b=2400; ¢’ =62° — 2400 = 3844 — 2400 = 444 =5 ¢ = 38

Y2 +243 a2 + b3, aeN beN = 5—an2 = fBb-21i =
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32 M,
S-a=05ib-2=0=a=5h=2=ab=52:52=M, 52 =M.

3. fix)= a(ﬁi—l}x+ h["‘j;ﬂ}; M{J?:—I;E}e .(}f =

3 -1)=3e 2323 + D4b(y3 + 1) =653 (b=22) =6 da—b;

if b—2a=0 Y3e R\Q
6—4a-bE
b-2a

Fi=mb-2a=0=6-4a-b=0
Q

b-2a=0 o -1 54)
{-b-u--6=' tib=2= ) ="=xs :

=Yoo=

let Pixo.yoheGy, %o.yor Z = fxg)=yo=> %1-1;, i “J

= Ping—x0 + 23422y = fixg +D=2yp +x0-2:

Ji=20o*x0-2
xp+2
if X +220=y3e R\Q

2yg+:u—2’eq
Xg+2

Fl=xm+2=052vi+%-2=20=

Kp==2
= = P{=2 2).
[)‘n=2 )

M. 1. {'"3‘5}2[‘_41‘"5]: €0 x#0x+120=xe-1:

::.ZJ(:+IE
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a0 (vixe R x4 =0, (¥)x & R\{-1}. (x—}.ﬂ_}z z0;
(E-5P20=x-4<0=>x<4 = xe(-oe, 4]

—¥| —

R SEY B S S
% € ((—o, 410 [=1, 0D U [ #3 . 5)
2. a) Using the method of reductio ad absurdum we prove that AABC
is right in A. We assume that m(XCAB) # 90°. Let P be the
symmetric of B in relation to AC . APCB isosceles with
m(xXPCB) = 60° = APCB equilateral = PB =4cm = MB =
2 cm.In AAMB; MB = AB(F)

AC=243 = Supc= “;E =23 cm’.

[

b) The right angle <BAC is projected after the right angle
«B’A'C’ . Then we have two cases:
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1)AB  x=+ AB=A'B’§i AB ﬂﬁﬁ':&ﬁ'ﬂ':Zm=M=3=}
2

= 2AC=6= AT =3=BC =y8:9=413
§=5. muﬁcusn_g i=£ = u=30° = < ((ABC); ) = 30°.
243
2) If AC |||:l.-—'-A'C"=ﬁC=2\-"3_=&h'B’= 3= BC =415,
HIL 3. Let MN (1 (BE = {T} 5i MN N (CF = [V)
MB BT NC CV

— T — — ] —

MA AG NA AG

I C
In the trapezoid TBCV: GI is a middle line = BT + OV =2.Gl
MB NC BT C‘-" _2al

MA NA A.G AG AG

b) We easily prove that:
1 1 I

—— = e o ——

Gl BE CF
We use the inequality:
1 1 1 1
+by —+— |24 = | —+— |[BE+ 24=BE+CF=z
{a )(a b] [E‘ CP} CF)
4

Eﬁ#} BE.+CFET=4G.|
B - G
The equality would take place ifa = b & é = é = BE =
CF = BCFE patallelogram with the center G and EF is a parallel
traced to BC throught the middle of AG.
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Test no. 2

L L5370a02;

r 2’?+10J£=(5+£]2; ﬂ—lDJE:[S—E}Z, =0 the number:
Jz?+mﬁ+\fz?—mﬁ=5+ﬁ+5—ﬁ=m

m lLx=3- 10 eZ= M+ e (4] 2 45 410} =
n+l

= ne {02 =3 =1} =A={-71,513)
2. We distinguish three cases:

A
i
Cha
i
l-|
E D a C
2 .2 2
a) If m{<{B}< %" then BD=%
b) If m{(<IB)=9%0" then BD=0
: 2 2
¢} If mi{<{B)>90° then pp=P =3 -¢”
23

ML 1.V =51243

2. Noting with d the required distance it follows that:

a7 1 5 125 5
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Test no. 3
a b a+bh a+b
lrl'ﬂjjlh}d+b=6'T_F"]+1_ [ =17 =
I 90 1 & 2

=a=db=2
Z.x=y=1

I 1. ﬂ-.2 POO = (X + BCX) + CHX)

:?-1+!I

Because grad C(Xb < grand (X7 + 33 = 3 it follows that C(X) = aX + b.
We ohtain X{-a + b) + {=a + b + Ha + B + (a + b+ 5=0or

2 2
a+i + !:|-+iﬁl =0
2 2 )
. b2 3 9
From this a=—1r‘2:h=—3.|’2.aﬂdR{Xj=zh +:K+E.

500
ML 1. a) Ay =10042 1:rnl-.1.f=T cm’

b) «VMO is the angle associated plane and (XVMO) = 45°
)PV =75cm

2. A= EMEUE + 4)12111!: V=8mcm'.

b) the required angle has 60°,
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Test no. 4
27
1 La!i.b}ﬁ.c}la.

2.A=1{0,2.3.4.7LB={0,2,6}: AUB={0,2.3,4.6,7],

ANB={0.2}. AAB=1[3.4.7).

II. 1. The equation is written:

mil —mix=1-m.

If m # 0 and m # 1 the equation admits the solution x =
1/m.

If m = 0 the equation doesn’t admit solutions.

If m = 1 the equation has solutions any real number.

2. The inequality is written:

a” + B Nx" = v = (ax + by)
and after the calculations and reducing the similar terms it becomes:
{ay = bxF =0

I11. 1. The required area is 2000 cm?

a) AADB = ACDB (being isosceles triangles even)

b) From AADB, using the areas we calculate:

As AM = MC from the isosceles triangle AMC we can calculate:
ab

va’+2b7

Because MO is a height in AAMC, we obtain:
3

a~b

Sanme = — e
a2 £ 2b2

MO =
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Test no. 5
’ 1
5 4 10 8 [5 4y
L1 | -3 == 2=
[1 10 3] @ 3]( ?] [2 3
=1
+£= 11 +ﬂ=£+ﬂ='ﬁ= i[a]=ﬁ
7 ﬁ} 7 7 1 17
2.p=11;bb=66, A={1.2.3 6 11,66 22 33]
a b ¢
3 —=—=—=zk. k
3 54 ::l],a:-{}a{b{c
a=4k b-a=k a=4
b=3k=b-acZ'=keN =./hz5
c=dk b>a ' czd

a<b<cmdk<Skadk=d>5=2d26(1)
csb-af =adi sk = d < =d<6(2)

a=4k
From {l};!ﬂ}:d G=ib=5%k . a+c=10k=
¢ =6k
[ — 100% ,
3k s x = x=50%.
_aJ_+h EQ Eﬁ+hk3+l]=
Vi-i 2
=3a+af+ '!—-t-h- =1€{a+b}=2p—3ﬂ~—b.
=
If a+b20= J3eR\Q Fl=a+b=0=
Ip=3a-h
a+h €Q
19980
[J;1+6J_+J1t ] =1,
2>
l 2 3 4
I{a{E-:j-:nzdd:bae-{-J"#_z}:: Lﬁz]
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3 T£+2£=cﬁ=49a+4b+235=3c3 #ﬁeﬂ:
=a=h=4Ma+da+Ma=3"=8la=3"=2Ta=c'=

3
=>9-3ﬂ=|':

=a=3b=3=fix)=3x+3.
ae M, .

y=3x+3

I 1.MT | NE = M, N, T.R coplanar

LetB={M.N. T)
MN
MNP = MN | TR and MT || NR = MNR1 parallelogram =
allf=TR
= [MN]=[TR] MN= 2AB-CD _ 2-12-4 _

AB+CD 16

I, a)Let there be the median (AM) = AM =MB = MC =

= AAMB isoscel = m{{ AMB) = 150° = m(< AMD) = 30°.

6 cm
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c
ATl A B
In AADM: AD -i:i+§= 4cm
VALABO) | 13, ;Cm;:?: é}} = (VBCIL(VAD)
ADIBC | = ADLBC=
BC < (ABC) But (VB (VAD) = AD

Let ATLAD

= AT L{(VBC) = diA; (VBC)) = AT
AVAD: VD = J:ar_?ﬂf

b} <L {(VBC): (ABC)) = < VDA 5i m({< VDA) = 45°.
Y
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Test no. 6
L l.x=3- 10 ,as x e Z, it follows that
. 2n+1
n+1{10=(2n+1)e -5 -1, 1,5},

o ne{-6,-1,0.21=A=[-7.15 13}
2025100+ 320 107 ID"+J{—2}?‘ =
1 1
=(2m+32:ﬁ]:ﬁ+£={m+32m1- 10+ 2 = 57000 + 2 = 57002,

Lax—1P-y=(x-y—lix+y-1Ix
by9x* +6x+ 1 =(3x 4 1)

I L f {Ex—l, x—-122x+1
. L fix)= .
! In+l, Im-1=2x+1
o fix)=2x—1({vmeR
}* =fix}
T >

2. Aquscy = Aypecy + Aquacag + Apauarg (1)
A

rY
We note h- the height of the triangle with “a” the triangle side, then
from (1) it follows that:
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ah a-MA" a MB a MC
= + +

2 2 2 2

= h=MA" + MB" + MC",

so the sum of the distances from the interior of AABC equilateral at
the sides is equal to the height of the equilateral triangle. But:

73
o3 *h 1 2h h~
h=aT..—.)a= =

—_— 50 Ay qy=—-—-h=—,
N T N

3. Let BD’ be the considered diagonal and B’C’ indicated in
the problem.

Because B'C' [ (BA'D") because B'C' || AD = dB'C’ . (BAD') =
the length of the perpendicular lowered from a random point of the
straight line B’C’ on the plane (BA'D").

Let B e (B'C')from B'A" L A'D", BA" L A'D and BO, L A'DY

and B0, L A'B (ABR'A’ = square ) = B'0y L(BA'D').

We build 0,0 || A'D" = 0,0 | B'C (0  (BD')),

We build OM | OB’ (M € (B'C')) = OM L B'C", OM L (BA'D").

From OM L BD'and OM L B'C' = OM

represents the distance from the straight line B'C’ to the straight
line BD-.

G
But OyOMB’ parallelogram = OM = B(y _--T-%-J-;-z Il}.E ]

1. a) ﬁ;sul=ﬁgm=14cm2 (1)
Aggacy = 32 em’ (2)
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Let AM L BC. then AM = “: ;‘C =42 cm

From 5A 1 (ABC) and AM 1 BC = 5M LBC.
From ASAM right = SM?=SA” + AM. s0o SM =217 .

BC-S5M
so Aysmoy = Cz =16J3_=; 3

From (1), (2) si (3) e obtain A, = 80 + 16434 = lﬁ{hq"}_-i}cm’.
by g < AMS = - 8 Wz

WMo 4

I | 1
c)V==A SA=—-32 6=064cm.
3 [a8C) 3
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Test no. 7
5 (3 6)3 2
I. 1.{],{3}+l,{6}} -ﬂ,ﬁ}d—Jﬁ,ZS :E=[1—+|;]-;+2.5--5-=

9
E+E .l+|=_?_.?_.l+]_=|_+1=2_
9 973 9 3

R WO

k-2 xzlxz-1 Xx-2x21x22
_ E—x—d{.x&l,n-ﬂ—l_ |x—2|_x=:| —x+2.x=_*l,x-c2l
- Fxlz<tx=s - |—xi,;-:]_ %xS0x<l’
l:t—ﬁl.x{lxn:d x,x>0x<|
_x-Lx21 x—2x=22
|1'li-{ ;l::::*:lﬂdlJl ZI {Z—I.x{‘:
x=-2x=2
2-x.xe (0]
0 .x—l|+4—#= —xx <0 .
x.x (04)

II. 1. AABC = Aisosceles = AD L BC
From:
AADF = AADE = [AF] = [AE] = [BF] = [CE]
and applying the reciprocal T. Thales = EF||BC. So BFEC =

isosceles trapezoid.
A
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In+7 2n+1}45 5 .
=0 = (n } =4 =n+le{l.5}={3.7}
n+1 n+l n+l

Z.x

I 1. A, =36m: V = 167

2. A'ABB’ = trapezoid = EF = middle line =

AA'+ BB

———— =
-

= EF= EF=5.

(ABB'A") L (ABCD) = EF 1L (ABCD) = EF the height of the
pyamid EABCD. Veasco =~;—Am -EF:%- 9.5=15.

B
E
A 6
" \
D C
3
A F B
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Test no. 8
L I-3-5'1-'I5+ID"+JU,64=3—;_]5- 7541 +08=18.

2. A={3456);B=[-6-3-4-3.-2-1L0, 12}
P =(X=1) QX+ R whereQUX)=X-X+1.R=2
II. 1. it is known that the tangents traced from an exterior
point to a circle are congruent, so:
(BT} = (BT2). (CTz) = (CTa) 51 (AT i) = {AT3) (1)

Let O be the center of the circle inscribed in AABC right angled and
T1, T,, Tsthe tangent points, then the quadrilateral 0T, AT is a
square.

OTy = OT; =1 5i M(<LOTHA) = (L THAT:) = m{LAT;0) = 407,

0 AT+ AT:=2r (2)

C

T

AN

A Ty B

The diameter of the circle circumscribed to the right triangle is
[BC], so:
BC=BT:+CT-=2R i3}
From (1), (2) and{3) =2 AR + AC=2R + 2r.

3 B oY X _XH¥HI o 15.y=202=25.

I 4 5 3+4+5
LEx.v= 2Ax + ﬁ with the conditions x # +v.
III. 2) From the isosceles right triangle AOB, with (0A)

(OB) we obtain AB = 82 cm.
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M
A

A
From coL0 = COLOARB) , let OM L AR,
COoLOB

then CM L AB {according to T.31).

From AAOB right isosceles = OM :% =442

Frum.ﬁCﬂM:aCM:oh‘E_

CM-AB _ #i”i 323 cnl

Asupe = 5
b) Agaoe) = Ajancy = Agpocy = 32 cm’,

A=3- 32+31J_=32{3+ 3 )cm

1 88 256
e h-"'—'—"3=_
oV M 2 3 em’.
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Test no. 9

1. 1. The problem has the following solutions:
a) X={3467.Y=1{3475}
by X={3,456LY={(347}
cl }(2{3,4“-?:{1415,6;?}

2 E() = (X = X = 30X =3 XX +43)

A=+ Mx—6Gl=0e=2x-3=0and dx—-6=0

= x =32 the solution of the equation.
II. 1. We extend (AD with the segment (DE) = (AD). From

the fact that (BD) = (DC) and (AD) = (DE) it follows that
ABEC = parallelogram = (AB) = (EC).

From AAEC, it follows that AE< AC +EC, but AE = 2AD, CE = AB,

0 AD{MI
4~ 4-
2. = o <= f sled-x<sler >4 =
x%44%+5 (x+2)F +1

= x & (44ee)

XY 2+ Y + 220 (X + 22X+ D+ (Y +2Y 4 1) =
=0 X+ 1P+ Y+ 1P=0=X+t=0and Y+ |1 =0esX==]and
Yy =-1.

0. 2y d =BD = yABZ + BCL + AA'2 =164 33+ 48 =087 cm,
V=443 13 =28/11 em’.
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d) Ac=24- a3 44334443 33) =
=3(4J§+£5+3Jﬁ)cm3.
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Test no. 10

I. 1. We note with a = 11111 ...1 and we compare the
——————

n times
7a-2 8a-3 . .
numbers ——= and — making their difference.
7a+1 8a+1
Ta=-2 Ba-3 da+1 T7777..75 BEERR.BS

- - = 2= -
Ja+l Ba+l (Ta+1Jsa+1) 7777..78 ~ B888..89
2. I—%-‘ll-lﬂi - Ja_l]-:" :u%[m-a}:—; =1-1=0

3.Forx # 3 and y # —1 the system is:

T=x+3 —y==2
{y-l = X+ #{n y=

+2y=9  |3x+2ymg ViR he solution(1;3)

4. We assume the number is rational, so there exists:
xeN sothat X =n+yn+l
It follows that there exists y € N sothat Y en + lson =y = L
Andweobtain ¥ =y = | + y FromyY ey 4yl <y + 25+ 1 =
(w4 1 =y < x? < (y + 1) which is false. 50 the assumption is false,

it follows that \Jn +dn+l e Q.

II. 1. We obtain the equation:

10x +y =2-L or {x — y¥{4x = 5y) = 0. The solutions follow {x; x) or
10y+x X
x=5and y=4,

Z.Eﬂurelmuwthat:x!+)"_+fax}'+y: +xz= 2+ + L)z
= 2(xy + yz + xz) and adding in both terms a” + y* + #¥ we get:

W +¥Y + N zr+y+ )l x+y+a sl ie r+y+zsy3

3. AD =median, GF||AD

AE Gh
i T that —=— {1}
In AABD; GE | AD = according to T. Thales 5 - BD (1

AF GD
In AGCF; GF || AD ding to T. Thales that —=— (2
n § AD = according to AC - DO 2)
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1 L1
B G D C
AE AC AE AB
. _-...—:] —_—
(N: (2= AF AB T AR T AC

III. a) From the problem it follows that R = 6; h = 8; G =

10 the elements of the cone.
V:%mk"’l:=9m:cm1.

b) A= TRG, A = 60% cm’.

¢) By deploying the lateral surface of the cone we obtain a
sector of citcle with the radius of 10 ¢m and the length of the arch
(AA’) is equal to 2R = 12m. Using cross-multiplication we obtain:

0
B ——— 2m
2 — 1z 10 cm
19236\‘.}-121 —716°. a X
v
AR A g
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Test no. 11

Ll.a}[ﬂmlié* ][32*1“ [Imﬂl r]

fo+1)= f_+§] 10=1

by(l +ay —(l—-aF=4a

2 fix)=2x + m, from the condition A2, e G=5=4+m=
=m=1.
fx)=2x+ 1L B0; 1), AL2; 5) & Gy

- -

y=fix)

3 ¥xl-2x+14+4l-2k+x% =2 xeR & h—l+k-Il=
=22 k-1l=2 @k=-l=dx-1=tl,xe {02}

IL. 1. From p > 3, ptime, it follows thatp = 2k + 1,k > 1.
It follows that:

Pr=(+ IF=dkk+ 1)+ 1=8f+1,
so the remainder of the division of p? to 8 is 1. From p prime it
follows that p can be of the form:
p=3k+lorp=3k+2 keNsop =303k"+2nl or
pPP=303K+4k+1)+landso pP—1:3. 50 pr-1:24

so the remainder of the division of p? to 24 is 1.
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¥
Z.I‘[h_lzf'rb!—h'b+n’=3lh!—ah}+a!={b: -:-—-b+-'_'4—

The equality takes place fora = 0 and b = 0.
3. Let [ be the intersection point of the nonparallel sides of

the trapezoid, P and Q the intersection of the straight line O to the
bases.

We trace through O the parallel EF to the bases of the trapezoid.
We have the equalities:

EO_DE_CF_OF ., gp = OF

AB DA CB AR
We also have the equalities:

; %—;—?; from where it follows that: AP = PB{because EQ = OF),
ie. P is the middle of (AB). Then we have: __EEEEP__ P—F- =0
DQ 1 QC

DO =0, ie. Q is the middle of {CDY.

III. a) The length of the cylinder radius is 3 cm and the
length G of the cylindet’s generating line is 6 cm. The length of the
inscribed sphere is 3 cm.
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- (" .

A=2RIR + G), A,=Sxem™  Va=2R’h V= Sdxem’
anr?

LY
Ve =36mem’, —2 =

by V=
sl Ve

b | b2
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Test no. 12
LLE=355"+22"=155"4+22%=(17-2)5%+23%=

= 1757 35 phy= 1750 - 2025 - 8" = 1757 -

—2(25-8)25" "+ L+ BV )= 1T[5F 225" - L+ 8™

2. The given fraction is simplified by 17 if and only if
17|52a and 17|1b75, which leads to:

:52a =17k Ib75 =171 and kleN".
5§20 <522 <529 = 520< |17k =529 = 305.. Sk <311, andas ke N’
we have kﬂ:ﬁ:l?-]l=ﬁﬁ:&a=?.
1075 S1b75 < 1975 = 1075 < 171 € 1975 = 63.2.. < 1 < 116.1...

andas | € N'=le {64, . 116}, From = 73], s
211b75
So Ib75=1775= 1275 =b=2.
301" (=29 =4 (4" = { [ =) = 4") (1" =
={4" = 4% (4" =0 ="y =0

M. 1. min(=5;~2)==5: ﬂh-,} P oidi=d,

- 11
So min{—ﬁ:--.‘-‘_]+t—;'r:—1||[- ]l =_:‘p-+—~—a1'r.—T
I-_ =l

lVz 5]
- =
2. IW2-x] 2 = the equation can't have a real solution.

J2-1<
4484124 . +400 _ 40+2+43+..+100) 4
B 36494 4300 31+24 3+ 4+100)

IIL. 1. Let x be the measure of the angle’s supplement. So:

x+%x= 180F = x = 96",

180° - 96° = 84°; —:‘1- - 96° = 64°; ;- B4° = 63° = 647 - 63° = 1.
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2. We apply the theorem: Two parallel planes are intersected
by a second plane after two straight parallel lines. In this way we
show that the opposite sides of the quadrilateral EFGH are parallel
and so it is a parallelogram.

3. Because AB = AD = ABCD —rbombus and the diagonals

are perpendicular between themselves =

a1

= dE, B} =ED= where AC N BD = {0}

a7

Let AP L BC, {E, BC) = AP = di(E, CD) = >
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Test no. 13

1. 1. Establishing the last digit of each term we notice that for

any uneven number 1 we obtain 4 i 5.
2 - 5
2,50 MAWIE™ = 30!"'-% = 2%30.3.5% 5 = 30°P-30- 3=

(235075 =30"75 = 30775 =30075.

4
ws-7.-] _1
3 i Sy—-Tx i 4 4
L =y = =— = e
4}f Gy —&x 3 0
Y 4

= imposibile.

5y—-7x .
Y doesn’t exist.
6y—8x

M 1.2 +5=lk-NM=l=Ix+5=k=-2L
a) 122=2x+3F=x=2¢>x=-T notacceptable:
by x<2=2x+5=2-xe x=—0 acceptable.

So, if§ = % the rapport

2.m=199] + 240+ 2+ 3 4. +1990)= 1991 +

+:.wf_};@= 1991 + 1991 . 1990 = 1991 - 1991 = 991"

i

3. We know that [x] — the integer part of x, |x| — the
module of x, {x} — the decimal part of x. The system becomes:

i 7
mx{-d:—di?;—3}-n—0.3-r='§-24 J—h—%y=%—24 x=1
{1 1 1 i1 1 { =1
- '6 " =Y = —— - _—y === y
™3 ’r"; T F**57 =%

III. 1. They are angles adjacent to the bisectors perpendicular
between them = they are supplementary angles. Let their measures
be:

xand 3% = x5+ 5x = 180° = x = 30°,

2. Let there be the trapezoid ABCD with AB | DC. AB > DC.
AD L ABand AC 1BD, From Dwe build DD¥ || AC. DF € AB =
= D'D LDB and in AD'DE according to the theory of height we have:

ADP=Dra-AB.But D'A = DC = ADY = DC - AB - q.ed.
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3. The plane AEF intersects the straight lines BD and CD
respectively in the points P and Q. In AABP, [BE] is bisector and
height = AABP is isosceles = [BE] and median = AE = EP .
Analogously AF = FQ. In AAPQ, according to the reciprocal of
Thales’ theorem:

EF1l PQ
But PQ < (BCcp] = EFI(BCD} -qed.
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Test no. 14

I Lab=cd=l0as+b=cd i
Buta=x—lb=xic=x+lid=x+2 i2)
From (Bland (2= 1x = D+a=ix+ 1Nz + 2= x' —Bx+ 2=0 e
S -Hx-N=0=x=6andx:=2
i Ifx=6=a=5b=fc=T.d=§;
n Ifx=l=a=lb=2:c=3:d=4.

2. Obviously 2;_+15 has to be a perfect squate =
XAS 22T T eN=—L eNox-1iT=
=1 x-1 x—1 -
i=1&[£]l. 27} = xe {60 2, 8}
2x+5 . £ Iv f 6.2
But ——=is a perfect square only for x € {—6,2}.

Jletd|ln+53 and d)Tn+ 37 =17 100+ 53) -
=T+ 3Te=dl L.
aforas<b _
b fora>b o

. x+l for =2
mi:{r.+i'.4—?]= % .

4—; for =2

II. 1. We know min(a, b) = {

If =2 we have mit{x+l:4~%]=x+l<_}t+ 12l =x20=

=xz20=xc{0 1 2) o
If x>2 we have mil|[n+]:4—%]=4—%#4-—=—;~21#

=xs6=xe(3}456] (2
From (11 and (2)=2A={0,1,2 3, 4.5 6).

' 2
2 fix)= 33+3‘3—[%] b A= R SR fix)=3x-2

We assign real values to x and we obtain the two points necessaty
for the graphical interpretation.
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3. Obviously:

a=2"22)=2" | =2
So:
S1988 4199 51998 Ilax—2|m=u—i
e TS N =
52
sinB =
IL 1. A '=?5inB-sinC=£'?E=~—A:‘;'—AB—2
sinC = BC ACT +AB
1 AC? ABT  AC AB
= — = = -+ = — ——— {0}
sinB-sinC AC-AB - AC-AB AB  AC
Observation:
AC =03 AB >0 = (AC = ABY 20 = AC’ + AB" 2 2aB-AC |

AC. AB
i fAC-AB = —+—212 ey}
AB  aC

1
From (1) and (2) = ! z2l=sinB-sinC= 5=

sinB - sinC 2
= sinB - sin C < sin30° ged
Obviously, if AC = AB = AABC right and isosceles &
sinB .sinC = sin30° q.e.d.
2. We apply the theoty of the median in AABC:

ofBc? + ac? )~ AB?

CM* = {h
4
We apply the theory of the median in ADAB:
2 2 2
DM.3=£(BD. +Ai] }-as -

From (1) and (2) = ACMD isosceles, but CN = ND =
MN L CD (I). We apply the theory of the median in AACD and
ABCD and we obtain AN = BN = AABN isosceles, but BM =
MA = MN L AB (II). From (1) and (2) = MN is the common
nperpendicular of the straight lines AB and CD q.e.d
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Test no. 15

I. It is obvious that:

i ! i 1
ath ull+l |+|r-%-+-|- |+ ENER R I!;"92+L\‘!~_—I+E~Hv....+l:|‘3~'§'2
12 2)13 3/{4 4 1993 1993 ] o
1942 brackets
and so:

N =3la+b) ged

2. Making the calculations for n =2k and n =2k +1
where 1 € N we obtain that the equality takes place for n = 2k.

3. It is obvious that:

LA T N S S SR B
12 1 223 2 3 0 Gasr) noasl
as (obs.) — > 0 and we will have:
n+1

| R B T | | | I
et b= | e—— = A<l ged
T S S o

II. 1. We note:

nlan=r = (-THI-3ped=r-1 D 25={1-5)
sor

a=(n'+n=TEr +=3id=(n"+n-51",

so a 1s a perfect square.

2. We give to x the values 0 and 1 and we obtain the system:

fip+2fii=1  [fid+2fil=1 fity=1
= = (1}
Fll)+2f(0p=2 5 {—4fm} =2f()=—4  |f(li=0
As f(x) is linear = f(x) = ax + b. 2)

From (1)and 2) = f:R-> R, f(x) = x — 2.

LPOO = (X™ 4 1902X"%) £ (X 4 1992X™ 4 5
X4 199X + X + 1993 = (X + 1992)(X ™ 4 X' i, 4
FXEH X0+ X + 1993,

It is obvious that:
Fi—19921 =0 A= 1992+ 1993 = | = P(-1"2) =1,
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1. 1. We extend the side AC with [CA'] = [AC] (C between

A and A%}, We obtain AAA'B where [AA"] = [AB] and mi < A) = 60° =
=+ AAA'B equilateral . CB median in AAA'R equilateral = BC L AA’ so

mi < Cy=90°" and mi(< B)= 30",
:.A,m-zéa-m:%a-hn —ah,-_-::-::h,, ahy=ahe =

nA 2B 0C
= = l T ged
a

b c
3. Let there be the pyramid VABC, where AABC equilateral

=6\E:Rﬁzﬁq@-= R = 6m. Let OM be the aphotem of the
base = OM rl\R = im, From AVOM (40 = 9= VO0=

= JuM oM =358 =16 =am. ﬂ.:%Ph-A,=?I-AB-VM=-:—-

-]flf_‘r 45|Eml
Ap-hp = '['5"_}( B _wfim

1.-'=
3
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Test no. 16
Ll,:t:+:.¢+5b=q.[a+c:|+|::11E}hzm-rb,ld:l—c]:lﬁ.
3_1=i#**r=4--‘ﬁf-:r'=1=,.*:r'*_!r'j=L:1=L_

y 3 x4y 4+l x4y T gyty ity 7

JE2f=6+p.E3=12+p=6lp.as E5i=30+p=61E5
ILLix-il>2c2cx-lc=2e33axc—1 e3xeime =1)0J
143, oa),
Zoix+idr(x+2)+ L +(x4 100 = 150530 = 100x {1 =2+ .+
+ 1003 = 15050 e 100x + 30 101 = 15080 = 100x = 10000 < x = 100,
3. We must have:
+ 1003 = 15050 e 100x + 30 101 = 15080 = 100x = 10000 < x = 100,
II. 1. Let D be the foot of the height and <BED the

required angle. We calculate the measures of the angles ABD and
EBD = m(«BED) = 57°.

A
E%
D

L.CCLIABCD). CDLAD = TAL=CN L AD.

S0 AADC is right (m(<ADC’) = 90°). AC’ =ay3 , CD=ay2 . AD =3,

AD = AQ - AC = AQ = — M1

E’:AC’ —3'.

A" T".'
1
B T =1
H -”
l -
Q-
b T
- S
 S—
B (.
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Test no. 17

I. 1. We notice that:
2=+ 2= wmp = 2= = 21" + np=np.

np > =0 E.
s{”p”’_ Loln ) >0 st

2.-:'1-—-E:=-b=Ea.
b 12 13
i2 7
g -— st i
o Ja-b_ TRt My 2 (37
da+¥b 1+Ea a-ﬂ 64 4]
13 13

3. Making the calculations we obtain:

E= ! .
(3a-2)3a+1

Using this, we Will obtain:

I '|FL—L\I+ 1_|(_|.___ : .'|= -
7 'k4 R T T
il 1

o —

in 3
So§<1/3 qed.

I L8 =6xy+y -5=0=8-dxy-2xy+y -3=0=
=hid -y —yi2x—yi=S= (I yHdx - v =5 = (i yhe ({2030
(=2, =93 (=2, =3k (2, ).

2. It is obvious that:

fix}=g|[u +3) +J(:\}—-.,|r§}1r ::»fl:x}=1x +?4+|3+J§|-_xf[x}=i A+3i+
b-45).

We immediately have:

f(=3)=3=5: 81 =7=+f5: f(—JE}z 2&-4"5} t'El+\Ej=?

and from here the immediate ordering.
3. It is obvious that:
Fily=0=all =bi=1/™ = b= — a1 + 1 =0,
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Fork even =(b—2Ha—l}=1=+a=2and h=3.

Fork uneven =sbia+ 1)=-1 =2a=-2 and b=1.
IIL 1. Let (EF bisector <{ B. F = (AC). F iz on the line segment

bisector of [BC], so [FC}=[FB] & <FCB = < FBC & m(<B) = 2m{<{C). qed.
2. In AABC we construct the height CD, so CD 1L AB. Using

the two right triangles thus obtained BCD and ACD we will

determine the lengths of the segments AD and BD and so:

AB = ts -ulr-}cm when <{ A is acute and AB = Jc:m when < A

is obtuse.
3. We note with R — the radius of the sphere,  —the radius
of the cylinder and a — the edge of the cube. We have:

3

daRT =6mr = 6a’ = R = ar—\!_

, B hs

3 - ,
-;l.‘. VI:I] _T_\:"L.u[,,.=ﬂ. Dyt V“h{ de‘h’u.
IE .

Ve =
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Test no. 18
L1 %ﬁ—]ilﬂandﬁ—ﬁi{!:-ai!@

2 2+ﬁ{2§2+ﬁ{4ﬁﬁcl thih 2 =
{JZ+J‘.E=:2.

1
3. We note S=a-= b; the system becomes:

1

_ 'y
a+b=07 [3a+3b=21 [a+b=07 [a=05
{h—ib=ﬂ5§{h-5h=ﬂjm{sb=l.ﬁ ':'{b=n.z'

I 1.4132a—=ae [0.4.8). For a=0=%=320 1 o _j93

iM
For u=ﬂ=%=—i-—-::-1= 194.4.

325
Fora= E:b%:TZ:-J‘.T 1045, 8.

2oa)ix=y i —zl o (y -2 206 207 + 2" + 220 2 2uy 4+
2+l S Y L XY+ I+ V2

b FromX+y+z=1= X+ + 2 + 2(xy + xz + vz} = | and as:
Xy +XZ+YZEXN 4y + 2 23X+ Y+ )2 e ey s 2 1

II1. 1. We observe that:

AR+ ACT = 32" = BC"

M

C o A

So the triangle ABC is right in A. We immediately deduce that
ANMP is right and so:
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AB-AC  ay6
BC 3
2. Let D be the foot of the perpendicular traced from A on
BC; BD = DC.

MN=AP=

AABA"= AACA (ic) so A’'D L BC; the plane angle corresponding to the

dihedral is ADA"; mi{ <€ ADA" Y =45° LletAB za= AC=a BC =JE.
AD=E=_“{E . A= AD sinds®= % .s:’nACA':%:%:

= i< ACA" )= 30°; the same for md{< ABA") = 30°.
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Test no. 19

1. 1. For all the odd exponents:
=ES==l=l=]l—. === = 5.
1K terms

For all the even exponents:

=S=l+l+l+. . +] =101 = Sa..
Wi terms

So:

Swun + Smax = —105 + 101 =0,

In general, =101 < S < 101. As they are an odd number of terms
=S5 *0.

2. From the geometric mean =

=v4* 8¥ =Ma2*‘-233:{2*}2-a23“*3? =20 ey n=
=§2=3yand ZxeN=[2-3yeN Snl2=-3y20=1223vesy=4
Let y=d4=2x=0=x=0=(04) asolution and soon... y=3=2
=2x=i=xeN._

3. ad.a6+1=2ad- 4+3}+I=EF+1§+I:E+I}2 q.e.d.

!’31—25? !“‘3 rel-23
I 1.Bx=2=T & =1 5= 3 =
_ [3x=2=-7 Ixz--

3 e M
= A =123}

- xel47 :
x-Ssl-LYe-lsx-5s2mdsxsTe =B={1567}

SoANB = 0.
) {.1-&2"_-,::4“ ﬁ{x+2"y=4”

ZI_}.z-ll]ﬁf] 2n+ll_2n},=23n+l

{x{]+3n+]}=2:n +23n+[ !
¥ =

=22ﬂ
t+2"y=4" l¥y=0

el
]
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3, From PIXF(x-1) }ﬁjpﬂ}:o -
" From PIXF(X + 1} remainder 2 [P(-1)=2
j—m+-n=—2 ne=-=|

fm+n=0 = m=]
II1. 1. From V we build:
OL L AB.OM LBC ON L AC = OL=0M= 0N
mi <[ OEN) = mi( < C) + m{ <L OBC) = 60° + m{ <L OBC) (1
mi <L OKM) = 180" — mi<L AKB) = [80° — [180° — (mi < OAB) +

+miIBN =mi<OAR) + il <<Bi=mi<T A/ 4+ mi{<dB) = I80° -
=l L OAC + 60°) = 120° — e L A/ 2 = 60° + m{ < ABD) =607 +

+mi <<OBC) (2}
mi ZOEN) = m{ ZOKM}
ﬂFrum T:.{}N:OM 1=:- AOME = AOMK =
(1) and (2) mON) = m(N ) = 90" I = 0E=0K ged

2. We build AM = AMAB and AMAD. In AMAD we have:
mi <t MADY) > mi{< DAC) = mi<MAD) > 45° Analogously in ABAM
we have m( < MAB] > 45°, Compare : AMAB and AMAD where:
AB= AD
AM =AM = AMAB® AMAD= MD > MB
< MADY > mia h;'l.d.

3. From the calculations we will find the apothem of the
pyramid equal to 10 ¢m and so:

Ay =%- Py -Ap =-_l’--4- 16-10=320 cm’, and the lateral edge is equal to

Em Cim,
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Test no. 20
L Ln=4;2 E
qQ
Il.1.%;:.BC:Iﬁmh.._=3ﬁcm.h,=¥cm.m=3£cm.

ML 1. a)S={{L0xil.)H}lbix=

A | e

2. a)45°: by AMLMN and BMLMN, [<1(NBC}, (AMN)] =

:ﬂM.:md.—"«.MB:%

c) We use the equality of the products between the bases and
the heights in the triangle ABN or using the theorem of the three
perpendiculars by building:

AD L (NBC)(D & BCy. DE L NE (E e NB) = AE L NE,
4hEy82
41

d) A= 16016 + 342 yem® V = 256 cmy’,

AE =

o
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Test no. 22

I. 1. Let a and a + 100 be the two numbers; obviously a +
100 =3a+20. So a =40 small number and 140 the large
number.
a—13 a

ZFrom ——=—— o fa-13jb+7)=abe> Ta=13b+5I
b b+7
a a1 . .
W“-'ﬂ“t“-';=ii=&a=hk=:~b=_. — ButbeN = l EN =
k=13 ;=
=Th-13eDu e Th-132 (1.7, 13,91 )= k=2a [ 20 26 1081
b 177 77

3. For n — even number = E = 0.

1
For n — uneven number = F = -

IL Jomx+l=x+mexm=[=xim-1)
a) fm-l#0=2m=l=5={1}
By f m-l=0=m=]=S8=R
2. By making the calculations we have:

x+1
Eix}= +1
4 =2 el x+l=M4 = x+1=4k where:

Eixjs &

beZ=x=4k-1.ke?Z

il—ﬁ'u'r-c—bl— .— ﬁx—.? Nisx=3-42.

So:

2= (=1 x+ ) = D3 =2+ 3 =42 )= 1M - 242 ).

We study the two cases n — even number and n — uneven
number and we obtain two values of the repetitive expression:

n- Ever1=-.~a=6—1‘\E

- UNEVEN = j = EE 6

II1. 1. From the data in the problem we have:

“_'ELE{EJ:E{‘;;L'_E_‘E‘L 10° = I:n[-=IM= S0°. mi < B)=60°,

a 6 T 18"
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mi 4 Cp=T07%, Let AA" L BC and CC" the bisector < . If OC" 1 AA'=
=[P} = m{<{C'PA) = 55°,

2. Let ABCD be an orthodiagonal quadrilateral inscribed in
the circle with the center 0. If S is the projection of O on CD, then
0S = AB/2. Let E be a point, diametrically opposed to D. [SO] is
a middle line in ADCE and so:

SO=CE/2(1x m{<CDE) = %° — mi < DEC) = % — mi{ < DAC) =

= m{ < ADB) = AB = CE = AB = CE (2). From (1) and (2) )=
= 80 =aAB/2 qcd

3. Using Pythagoras' theorem in the right triangles formed
we obtain:

Oo'mM =%n : MO:%& : D'D-@u.ﬂs [}C:ga and D'C =

= :NE according to the reciprocal of the Phytagorean theorem =
= AOMIDY and AQCIY arerightin 0 = D0 L OM. DO L OC and

OM¥OC = D'O L(COM) qed.
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Test no. 23

L1.For n=0=a=1-3-5-2=2-Wi=2-4=

=—2=ba=_2
For n=l=a=2"-3-F=2i=ll-31=a=-2
For n=2=a=1P-3=-5=-2=Hi-lli=0=a=1,

For nz3=a3=2"=-3145=2"=2 Spfale {2} ged

2. It is obvious that:
ab = I0a+hb=yab+ha =.,||rﬁfq+_t:|]u= N=a+b=11 and a, b digits =
= the numbers: 92: 38: §3: 47. 74. 56 and 63,

3. We observe that:

J11+ﬁx+34=Jxl+ﬁx+9+15 :J{x!—E]z-'—lS >S5 =5
Jy?'—E}'H{J =Jy3—2:.r Fl+9 =J[}’—l}1+92£=3

J;,l—hz+25=1||r13 ~Hr4+9+16 =Vr{‘z—3}l+15 Em:li

So we have a sum of positive numbers = 12, the minimum value

12 will be taken when each square will take the minimum value i.c.
zero. So:
(x+3F=0=x==3(y-F=0=y=Liz-3/=0=2=3

O 1. PoX) = X(X™'X)=1991X-1) = PO =
= (X-DX™ X" #X I+ D] = PX) = - 17X
LXK L L 991X + 1991 = PIX) X - 1

2. The given system is written:

.'-' .

I]—x—ly}-ﬁ:.ﬁ Ix—y=3 12x -6y =18
3 & = =

\ ! { P25 +6y=—18

' . —111[+6:r'=—|a
(= 12Zx #1006y =-18

Yye R
Ox +0y=0 vxe R Ye
= 31]1" x_3+}| N

i 3

3E=y7+2v6 - J;EJE=JUE+|?-J(J€_|f -

xsR.yeR ve=1x-
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=|JE+||—!JE-1| —o+1-|V6- 1]=Ja_+l-1l’5+i—-2
or we use the formula of the double radicals.
II1. 1. Obviously:
<4 AFC = <{ BAD (< correspondent) and < ACF = < CAD (< alternate

internal) = AAFC isosceles . Analogously we prove that also AABF is
isosceles, AEAF = ACAB (LUL) = [EF] = [BC) qed

1. Bf'd = MC =4 r"n._p,ny = A.u.yu:' ﬂ'_l;"A.B'PM =% AC DM =
:)“LHW—AC-QM-:&m_"LC c.d
ABTM = MQ aB %

3. Because DE 1 CE, by using the theorem of the three

petpendiculars = CE L (ABD). AsEF 1L BD = CF L BD. As EF

and CF are not parallel = BD L (ECF), but BD c (BCD) =
(BCD) 1 (CEF).
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Test no. 24

1. 3=2x-1%¢ iﬂm?,-c:x'-:}-;- chut xeN=xa [4 5 6}

Scix=2cll = lﬁxc-!-;;:hut reN=xs{3 4}

S0 A=(4.5,6), B={3, 4} = AUB={3 4. 5. 6], AnB=(4], A\B={5. 6].
BYA=[3]

5 eEN=In+le{l3is5lf]l=ne [0L27]

In+l
L+ y = -dps vy =8t —asp 2p7

L

I Ly =ia+bx+ab=(x—anx-brxr —(a+c+ac=

(X —alx —ec) cmmme, ={x—=ahx=bHx=c).

32 _,
=} : B
Lh "bzl.;:;. h =_|_¢_-.,15_;a__1:}:51—3¢}
Sa-3b 5 ga_5 5 b >
b
PRTR Doy
b b 10

3, (a+bers3ia +b 4e7) < 2ab2ac+ 2be S 22742074207
=0sfa- hF +(a —cF +{b —;:]'1; equality for a=b=c
ML 1. mi<{ ABC) = | 20° = AABD equilateral =

= AB=BD=AD=7= FABCD)= 28 cm.
A
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2, a)let D" = pracD, A" = pracA, ATY =AD=a BA'=DC= %
in Mﬁ_u.'ﬂ: cos < ABA™ ='-_'; = m{<{ ABA") = 60" the zame for
mi < DCDY) = 6°,
AABD isosceles AB=AD=a= m{<{DBC)=mi< ADB) = mi{<{ ABD),
co mi <L DBC) = 30° = mi< BDC) = 90° the same for mi <4 BAC) = 90°.

b S0 L{ABCD), OA L AB = 5A 1 AB.
) Let ON L AD =s SN L A[): the plane angle corresponding to

the dihedral angle formed by the planes {SAD) and (ABCD) is 4 SNO.
a

3 =3 = m(<SNO) = 60°

243

50 a
tg ASNO=— ON=——==1g <SNO =
ON 25
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Test no. 25
L LS=-24+4-6+8—,, —194+998=24+2+2+..4+2—
448 terms
— 1994 + 998 =0,
2,50 n= 90401994 - 10— 1993 = 1994 - 1993 — 1993 = 1993%,
_* . d .
1993 1993 jgg3 1993 x _1993.2 _
rom n T2 T ge3? 21993 jgo3? @r=d
3 ;

i

3. We have: a’ +h2—2aﬁ—1b£+5=01=£1—ﬁ)2+

a—ﬁ=d=&a=ﬁ because (:I-EF 20
b-v3=0=b=43 b-v3] 20

33 2 3 Y5 /bt (s )
S0: [;+§}a—b}-l:§+E}[_ﬁ}_%.m-f}ﬁ

+h-if =0

_W6-6+6-36 -6 _
J6 e
i

M. 1. S0 PO D (2% = 1) = P12 = 0 o= 27 ¥ -L+2“‘-—+
zlﬂ 2!1-]

2

n— =

+...+22-%—n2=:}ﬂ2+2+2+...+2—n1=ﬂﬂ "_ C1:-n=2.
= n-terms neMN

2. J{x-—d}z +J{3-1}2 =lesfe-dl4PB-ad=1

X —or . 3 4 +oo
K= | oo o s m e — — — Dd+++++++
3% | +++ 4444+ 40— ————

For: a)xe(—== ez -x+4+3-x=15§ i1
bixe [3~4Jc>—x+4—'31-1zl—151 (e}
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e+ r-d-3+x=1—25; (3)
From (1), (2) and (3)=8=5 U5 1J8%:=[3, 4]. 50 x= [3. 4].
3. Immediate solution through calculation:
=xe [456.7,8910,11].
ML L. Let D & [AB where [BD] = [BM], B € [MD] = AADC
equilateral AMAC = ABDC (LUL) == {MC] =[BC].

2. Let MN || BC = MN + 2BM = 12 (1)
MMN~MBC=¢-%= "'l?BM e 12MN + I3MB =96 (2)
AE

From (1) and (2)=MB=3cmand MN =6 em.LetED=x_ 5o IL:.'I_=

N -
=%—E: (hfﬁi :%4_” =242 S0 ED =242 , where AD L BCand

AD(1MN = [E}.
3. From DA L(ABC)and EC c{ABC) = DA L EC =
ECLAD EC1BD = EDLE

JECL(ABD) | _ ¢ 18D = BDLFE =

= ECLAB = Dar BD = (ABD
ADNA = - ECK

= BDL(EFC) g.ed.
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Test no. 26
L L27 . g™yl ghlgy o g® g 270 . 5. 5%

=9-27"-5%N3-5) =<1 27°. 5" |8
1 i I lf

. + +..+ 1 I ]
3 o7 30 31?

I

L3 010 17

1 !‘lil‘,lsad_z?ﬁ_m.
73

--,-|--

230 837 ) 713 87

il %37 7.837 5839

2. 2z = b = <._£=c+d=kgﬂ_kz_"c+dr
B a a+h ab In+b
II. 1. 4 and —3 being soultions of the equation x% +mx +
n = 0 we have:
l6+dm+n=0 Tm+T=0 m=—-I
= =
9=3Im+n=10 9=3m+n=0 n=-|2

, Xoyioayeat P ofyrrf  (xeyezlx-y-z)_
viextoame—zt yio(x+z)P (xty+zfy-x-z)

N=y=%
P

3. Yes.

III. 1. OB and OC are the bisectors of the supplementary
angles XABC and <BCD, it follows that:
m{<{ OBC} + mi <L OCB) = 90° analogously mi{<0AD) + m({<0DA) = 90°

g0 CO L OB and A0 L DO,

2A(ABD)
AD"

2.diB", AD) =
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We calculate AB’,B'D’ and AD’ from the right triangles AADD-
with Pythagoras’s theorem and then A(AB’'D’) with the Heron

formula.
g

266




Possible Subjects for Examination, Grades V-VIII

Test no. 27

x=8ke N s
L 2oX M —tkeN=ke {l.z.-l.s.m
8 6 = 10 12 2
z=—& N
K

We obtain the triplets:
(4. 3. 200 (8.6, 10% (06, 12, 55020, 15, 4): (40, 30, 2); (30, &0, 1)

2. Let a and b be the two numbers; we have:

a-?b—:ﬂ:’ Harmonic mean =£ =ﬂ =ﬂ .
ab = 200 a+h 30 37
3. The perfect squares have one of the forms:

a) 4k or

b) 8k+1

From the theorem of the division with remainder we have:
a) dk=lop+r=r=dk—lp=r=dik-dpi=r=ds=r1
T is a perfect square.
b) 8k+1=16p+3i=r=8k-2p)+i=r=8s+1=1
T is a perfect square.

II. 1. Solving the system will yield:

~ m+4
"=,
=%
y=—
¢—mz
Discussion:

1) if m # £2 — system compatible and determined with the

solution (1)
2)if m = £2 — incompatible system
2. The given relation &

nxﬁ+.‘.:{+3}' E}=ﬂﬁ{1‘}'”€+3{1+l"}=ﬂﬁ
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[xey=0 [x:ﬂ
= =
1:-'-1-'-0 '[}'=EI'
3 ) et xtendeion’ {\1+1}2 (:-;J_)'
' :r.z+n .'.’_+I X +:~;‘..Jr:vl X +x1|r:+l

+xr+llx —;I«-I} -
2 +1J_+I J|:1|r:1-|.

x¥ -9 —3-'

1: J—] ﬂ} -J_ i,
O oM S
x2 =43 x2 -3

IIL 1. Let m[x(x0y)] = 13°. We build:
[0yl =7 m{<L(x0y)] =7 - 137 = 017,
and in the point O we raise:

04 L Oy = ml<{ADy]] =" = m{<{Aoz)] = IF

2. We use the formula:

T 3 T
» th"+1:‘ a”
"‘:' -
4

mgis the length of the median cotresponding to the side BC, and

a, b, c are the lengths of the sides AABC (see the geometry manual,
grade VII, the 1993 edition, page 37).

Because MA = MB =MC => M is situated on the
perpendicular from the center of the circumscribed circle AABC on
its plane, so M € (DO) where DO L (ABC); DO- the height of the
tetrahedron ABCD . Expressing A0 and OM according to AB by
using Pythagoras’s theorem in the right triangle OAM we will obtain

AB = 3v2.a.
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Test no. 28

].1.LEtN:E_1x;lU;1vg}m‘rE x-t:r--z:? and
TIN=100x + 10y + 2

cr=To
We deduce: yra . = V+Z56
xzl=T-x26

Tl -Fx+ T+ (24 dy+ =TI+ y+z=(K+ ¥+ 2+ X+ Iy =

=STIT+ix+2y) 27 x+ybutx=7-y-—e=T71T+y-z2=Tly-z
but-9€y-zs9andy-2lSy+2s6=>y=2
2. 2.Truebecause k= lisf=x-l=5orx-l=-3&
S x=060r x=-4
Lx—ar+-br+mx-cr=o
because only takes place for x = a = b = c, the equation doesn’t

have real solutions.

IL 1. Let x2 — 1 = q; the expression becomes:

a[n—2}+1___a2—2:1+]_ fa—l]3 3—1_12—1

aa-0+2 22_3a+2 @-Da-2) a-21 2.3
2. We have:

1.,3

a“+b- 2 2ab

. 1=>nz+h2+:3+d3Ez[ab+cd}24\llnb:d=
¢? +d* > 2:d]

=d4=a’+b 4+ d 24

ab+¢cd 2 2yabed = 2 be+.da > 2yabed =2 ac + bd = 2yabed =2
Adding these four inequalities member by member, we obtain:
s+ b+’ +d*+abscd+berdavac+bd24424242=10

1 |
38 -200-2). o R LI
a2

41.'!2_

I11. 1. With the theorem of the median we have:
a2 22 2, 3.2
2la .z];{z{ah;]h o

M, < My <= 0L < My o

a1 4
e+ -+ - ebadfoboe
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A
F
B C
2.3) In the plane A'BClet A'M L BC. A’A L (ABC),
A'M LBC = T3L = AM 1 BC = AM =%:m'u:iﬁﬁ
A

b) Let MN be a middle line and P the foot of the
perpendicular lowered from B’ on MN. So B'B 1L (NBM).

. \ . 19
BPLMN::-WJ.:BPJ.MN::HP:QLJ‘ .
A (g
IL'l.
-
\\\ B
S
"\
\1"\ ‘I
'\\."
A $t—1C
..... l_
N p/M
B
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Test no. 29

I Lay—x+y=l8aay—si+y-1l+l=18=ny-1li+y-

(x*i=I (x+1=17
cl=1T e ix+ Iy — =17 ¢4 or
E}'—1=1? y=-1=1

fx=0 [x=16
or
iy=18 1y=2

2.ah =214 42 42142+ 4D
Let § = 1424427 = (2—1)8 = (2- 1) 142+ 42 =214 0 a

22T =2 ) Soab=2°-1.

3. Because |x| = 0 = the truth value is false.

IL L. N = 10%42% = 1000"+8" = 1000°+1"+8"-1" =
= (10004 1) 1000* "~ 1000" "+~ 1000+1) + (B-108" +8" "+_+8+1) = M,
+M; = M; because 1001 =M,
The following formulas have been used:
F+b*=(@+bpa"'—a"b+ .. +b" ") (Vin e N, uneven
=t =ia=bHa" '+ h+ . . +b L ivine N

2.2 +dae+ 20 —batcl—b=XNa+ef —blate) -k =
={a+cr—blat+cl+la+cl—bB =(a+cMa+c—bl+(a+c—bia+
+o+bi=la+c—hiZa+b+ 2c).

III. 1. a) Because AM is a median relative to the hypotenuse
in the triangle ABC, the triangles ADC and ADB are isosceles. So:
< OAC = 4 ACD (1)

A
E
YA : C
o
The angle <DEC being exterior to the the triangle ADE, we have:
4 DEC = < DAC + € ADE, i
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In AABC and DEC, the angles XABC and <DEC have the same
complement (XACB), so:
<4 ABC = < DEC {3}
From (1), (2) and (3) =
= GARBC = < DEC = IDAC 4+ <ADE = < ACD + < ADE =
= IADE=1ABC -2 ACD=4<B-<4C.
b) AE = ED = AADE isosceles, so <EAD = < ADE.
Using {1})= {C=<{ADE and from { ADE= (B - < C= 4B =24C.
As B and € are complementary = mi < B) = 60%and m{<C})=30°
2.Let ABC (< A = %) be the base of the pyramid VABC and
as (VA) =(VB)=(VC) it follows that O the foot of the pyramid's height
iz the center of the circumscribed circle AABC. 50 O iz the middle of the
hypotenuse BC and VO L (ABC), VO = (VBC) = (VBC) L (ABC).

A

=,

-

—————

:;-:h'

Y
1}
——
L
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Test no. 30
3015 1 o1
L:I.|m+3—5+?;+...+m—ﬁ_|993+{!+a+. +1)
The number of terms in brackets is equal to the number of terms of

the sum 34+ 54 -+ 4+ 101 which is 50. So the sum is 1998 +

50 = 2048.
1_%{_%‘4;' 5%1@. 1Bcn+1€2i¢1T7<ns20=5={181920}

Pl +x)=Pl=x)=(l +1}:+a|;1+x‘1+1=:’[—x]:+
ail —x)+ e 2ax=4dx{vixe R=a=2=Pixi=x+2x+ I =(x+ 1}
II. 1. We assume that:

i3m & Q,xr%:m,ne En=0 (m =1,

which verifies the relation:ax? + bx + ¢ = 0, a, b, ¢ uneven. By
replacing, we obtain am? + bmn + cn? = 0 which is impossible
because the left number is odd. In conclusion, there is no x € Q
that verifies the relation from the enunciation.

2. 'The natural numbers a and b, being non equal to zero =
=zazlabzlaea-lzlab-120=a-1)b-1)20=
=ab-a-b+lzl=ab+1=a+h
According to the hypothesis ab < ¢ and so: a+b <c+1. As
a,b,carenatural > a+ b < c.

A

M P

i N

I L. (AB)= (AC), (BN)=(NC) = AN L BC.
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|
In AANE (< ANBE =907, (BM) = (MA) = NM == AB=AM=4cm

The same for NP = AP = ]? AC=AM=4dem

2. Writing in two ways the volume of the tetrahedron MABC

and MBCD we have:
viMaBc| _ s[aBc} diM.(aBC))
VIMBCD|  S[BCD|-d{M.(BCD])
viMaBc] _ v[scam] _ sfcam] afB.(caB))  slcam]
vimecp]  vipcom|  slcom]a(B,{com])  sfeom]

_AM-d(C,AM) _ AM
DM -diC.DM) DM

AM _ slaBc] d{m,(ABC))
DM~ s|BeD] alm. (Bep))

It follows from (3) d(M. (BCD)) = diM, (ABC)) e A — s|asc]
MD  S[BCD]

()

(2

i3}

From (1) and (2) =

B
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Test no. 31
L L1235 7% and o 3.

We analyze the cases x <1 and x > 1. If x <1 the
equation doesn’t have real solutions. If x > 1, then, any number
from the interval (1, ©) is a solution to the equation.
II. 1. Let E be the point diametrically opposed to A.
LEAC = 90° - €AEC. But <AEC = 4 ABC = < EAC = 0" -
= <LABC = 4BAD. S04EAC = < BAD = 90° = € ABC. <DAD =
= <{BAC - (4BAD + < CAE) = € BAC — 2.<CBAD = < BAC -
=2 {90° — SABC) = < DAD=<dBAC+ 24 ABC - 180",

2. Given the trapezoid BCD (AB || CD}and M the middle of

AB, N the middle of D and (P} = AD ~ BC We assume that PM 0y

M DC =N} and we will show that
! PN DN’
f= M DN AM APDN' ~ APAM =—=——(Il}
M M I = PM . AM

Similarly N = N (2). From (1) and (2] = Lo = o .But AM=
PM  BM ’ - AM  BM
=BM = DN'=CN = N =N (the middle of DC)

III. 1. AB 1 a.

2. 45° because the triangle AQP is right isosceles (we have
noted with Q the middle of MN and with P the middle of BC).
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Test no. 32
| 3+464+9+..+1995+1998  3(1+2+3+ .+6-&5+&E»h]__i
T 244464 +13%0+1332 20+ 243+, +665+666) 2
2n =13
n+l

2.

clen-S<n+len<tne N=ne (0.1 2.3 4.
3l

3. Let x represent the capacity of the tank and t the time it
takes for the 4 faucets to fill the tank (¢ measured in minutes). In a
minute the first faucet fills the 60th part of the tank, the second the

120th part, the third, the 180th part and the fourth, the 240th
part.

x X X X {1 1 | L
fr=——tl e [ X S ] b b e —
Gl 20 180 2di) Lﬁt} 120 180 240 )
I | 1 25 720 144
=S —dem—de—m e E | = =] = S —— ] ——
|60 120 180 Ed{}j 720 25 5

4
=== 13? i,

1. 1. 2{a—bia+c)=(a—b+cy e 2a’ + Jac — 2ab — 2bc =
=2t b d et =Tah—The + Zac = a’=bl 4
2AC=p-aBA'=p-bCB=p-c
atb+tc

2
IL 1. From the congruence of the triangles B'BMand DAM =

= B'M = DM = AB'MD is isosceles = MN | B'D. Similarly NP L B'D.
So B'D L MNP
Lh=15:G+R=25=h" =G -R 2125 =
=(G-RUG+R) =225 = (G-R}25=225=G-R=9
AsG+R=15=0G=iTand R=%

where a, b, ¢ are the sides of the triangle and p =

I . I
A=rRG=m178=136m "-’:;:I'I:R'h=‘3— G- 15=320m.
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Test no. 33

. . . 5
1. 1. If m # 3, the equation has a unique solution, x = mil

m-3"

If m = 3, the equation has no solutions. x € Z = m — 315m + 1.
Butm—315m—-15=>m—-316m+1) - (5m—-15)=>m —
3116 >m—-3€{-16,-8,—4,—-2,—-1,1,2,4,8,16} > m €
[-13,-5,-1,1,2,4,5,7,11,17].

3. 402, 403 and 404.

II. 1. It should be proven that the two angles are additional.
One finds the measures: 300 and 1500,

2. Using the fact that a point situated on the bisector of an
angle is equally situated from the sides of the angle = EM = EQ
and EP =PN . <PEQ =<MEN (opposite) < AMEN =
AQEP = MN = PQ. AAQM and ACPN are isosceles = AC L PN
and AC L MQ = PN || MQ . Therefore, MNPQ is an isosceles
trapezoid > MNPQ is an inscriptible quadrilateral.

III. 1. The proposition is false.

2. One uses the fact that the intersection of a plane parallel
to a plane containing the line is another line that is parallel to the

given line.
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Test no. 34

L Lx=6630;2 32000k REX) =x"+(a+ I s+ (@+busb+l=x 426+ 5 +ax +
ebxtbel=d s samebrad bt l= s 0ra + bt [=ni +ax4b)4 ) =
=yl 1=1

II. 1. Forming with the two equalities a system with the
unknowns f(x +1) and g(x — 1), we get: f(x+1) =2x+6
and g(x—1)=-2x+2 . Tet f(x)=ax+b,a,beER=
f(x+1)=ax+a+b. Therefore ax+a+h=2x+6 |,
irrespective of xER=>a=2 and a+b=6=>a=2,b=4.
Analogously, one determines g(x) = —2x,2,90°,60° and 30°.

DMLi/ABCD}]
WL 1.DALAB ;= MALAB
AB c (ABCD);

applying cathetus theorem in the triangle MAB = AB* = PB - MB.
Therefore,

AB! PB-MB [(6Y FPB

—s————— = — | =—=
BC® QB-MB (4] QB

9 _PB__9-4 PB-QB 5 3 i2
=}_=_:>_=_——::-—=—:1QB=—--L'T“.
4 QB 4 QB 4 QB 5

ac3=qa-MB=t5=%-:~tﬁ=mﬂ=5]'lﬁ=2—;’m

08, 1) BA=BB' = BC = a = B is situated on the

perpendicular taken in the middle of the circle circumscribed to
AAB'C on the plane of this triangle. DA = DB’ =DC =

av2cm = D' is also situated on the perpendicular taken in the

2. a)

middle of the circle circumscribed to the ttiangle AAB'C on the
plane of this triangle. Therefore, BD" L (AB'C).
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Test no. 35

1. 1. 26; 2. 45 pencils and 75 pencils.

Bylx—1F 4 fly=2) 4yflz-3F =0 &x - 1 +

+hysN+lz-d=0=x=ly=2z=3.

II. 1. We take DD' 1. AB and CC’ 1 AB.

e AB C'e AB AD=CB=5cm=CA=21cm

Height theorem applied in the rectangular triangle
ACB (2C = 90°), one gets:
CC=AC CB=CC"=21 Som=CC” =105 cm = CC =I05 cm.

~ co{aB+CD)

Aanco = A.pcp = l[llS-IIr_:m.

2. One uses the fact that in a trapezoid the middle line has
equal length with half sum of the bases.

IIL. 1. a) In the right triangle ACB (AB = BC = 2cm) one
calculates AC = 2v/2cm . Therefore AACC' is isosceles (AC =

CC".b) 8 +16v2 cm.
2. The diagonal of the cube is the sphere diameter. Denoting
by x the cube side, one gets:

- - 20
Cadi=d = Wt =da’ = x =
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Test no. 36

Lo110% 2.5=1000-2000= 20000003 8 + =2 =20 4 2= =2 4 Lo x' - 20 +

=i -1 vl -1y 20
IL1.E(ab) ==

2. Let AB and CD the trapezoid bases. E € AD,F € BC.
From the similarity of triangles DEM and DAB, it follows oM _ oM

Analogously

AB ~ DB’
MF _ CM DM _ CM . .
—=—. = — (obtained from the similarity
AB AC DB AC
of triangles DMC and BMA, then using derivatives proportions.

Therefore o = 2Y  EM = FM.
AB DB

ML 1. A; =144mf2 cm®; A, =[19¢+|44«E}mm3;v -

3
a'yit

24

2.
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Test no. 37

1 b+c
1. = 26; 2. x = 3; 3. Let a, b, ¢ the three numbers a = - >
a+c a+b . b+c . ..
b = —, c = —— . Replacing a = — in the last two equalities and
2 2 2

effectuating the calculus, we geth =c=>a=b e a=b =c.
1. Let ER R, fix)=ax+b,abe R

From hypothesis, we get the relations 3a+b=1,a=b—-3 =
a=-1,b=4.
2. We suppose that
7 -Sc:q'ﬁ—sl c:>4—3<:m—a-d’7_c::> 1< m——{?ﬁ

o1 <WIT =] e 1<11-2J77+7 € 2077 <17 = 4-77 < 289 &= 308 < 289
(false). Therefore:

73511 -4,

IIL. 1. Applying Menelaus theorem in the triangle AMN cut
by the secant BC.

2. Let a the angle formed by the diagonal AC' with the
facet ABB'A’, B the angle formed with the facet ABCD, and y the
angle formed with the facet ADD'A":

B'C c’ o'c

ssinfB=—— siny=——-or:
aC SR R

sin o=

BC? cc” . pc* _ BC+CC?+D'C?  AC?

v ¥ £y 2 = E !
AC" ACT ACT AC™ AC™

3 P ]
sin” ¢ +sin” i+ sin° y=
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Test no. 38

I 1a) A = {4, 8)B = (-5, 3. b)AUB=(=5.8); AnB=(-4.3]; AB = (3, §); B\A=(-5-4]
(B\AZ={-4).

2. Solving the equation system, we obtain P(2,5).

{2; +l=y

x+3=y
3. 1f:
me R-l}=x=3
it is the only solution of the equation.

If m = —1 = any real number is a solution of the equation.
L 1LEx)=2x-4

2. A'B'C'D’ is an isosceles trapezoid.
VB VCsinBVC _ VB? sinBVC
o2 T2 '
MN-MP-sin NMP _ MN” - sin NMP
2 B 2 '

a’ )
WL 1.5 2. Avac =

AHNP =
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Test no. 39
L L5-2/8:2.x=6y=4,2=43.x<7-4f3 e x'<f-y3] =

S XE (—2+J§.2—9".‘:). xe L=xe (0]

IL 1.E(x)= | - 4x’ 2. <DEF = <BEC = I80° — (<BCD +l? <ABC); <DFE = 180° -

— (<BAD +% < ABC).

But
<dBAD = <BCD.
Therefore
< DEF = <DFE = ADEF

is isosceles.

IIL. 1. Let O the middle of BD. The triangles MBD and PBD being
isosceles > MO L BD and PO 1 BD .Therefore, the dihedral angle
of planes (MBD) and (PBD) is MOP. Calculate MO and PO in the
rectangular triangles MAO and PAO . Then, calculate MP in
trapezoid ACPM . According to the reciprocal of Pythagoras
Theotem, KMOP = 90°.

2. A= 601 cm’: A, = 96% cm® V = 967 cm’.
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Test no. 40

I. 1. a)Ifnisan even number: —1;if n is an odd number: 1.
b) 0 if nis odd, and 2 - 3™ if n is even.
2. 280 tickets costing 300 lei and 40 tickets costing 400 lei.
3. If m=0, the solution is x € [0,0). If m < 0, the
solution is x € (—2,0].
II. 1. Wegetx — 2.
2. We take:

DE 1L BC,Ee BC. AABD = ABDE = BE= AB =2 =~.|‘b:' e

AABC - aDEC » DE_CE _DE _a-c_ .0 f—‘(ab—CJ

AB AC c b

_BC-DE _acfa-c) B be  acla—c) c[bz—a3+ac]
Aspe =75 =y AaBp = Aapc —Appe =T m T
L 1.5cm. 2. ﬂ i !

2 '3
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Test no. 41

a 62 17
. L—-=—. 2.n=0.3.ye|-4—|.
b 85 Y ( 4]
P(2)y=5=4a+b=-5
n 1i =5
P(-31=1=27a+3b=-T4
59 16l ab* a’b
a=m—c— be— X =, Y=
15 15 a~ +b” a“+b”
I11. 1. a) ABCM is an isosceles triangle having an angle

of 60°, so it is an equilateral triangle.

b) It is obvious that ABMD is an isosceles
trapezoid. Let N be the middle of AB. MNBC is a parallelogram.
Therefore:

MN!BC:%AB:}MNEANENB::{MANi{AMN=u,

<<MBN = <BMN = v,

From the fact that the angles’ sum in triangle AMB is 1800,
= 2Hu+v)=180°=u+v=90"

therefore KAMB = 90°.

2. a) Sectot’s area is equal to the third part of the
area of the circle from which it is derived. Therefore, circle’s area is
36m cm? = the radius of the circle from which the sector was
derived is 6 cm. This radius will be the generator of the cone. The
length of the part from the circle situated into the sector is the third
part from the length of the arc from which the sector was derived,
so it is equal to 44 cm. But this length is also the length of the basic
arc of the cone, so the radius of the basic circle of the cone is 2 cm.
Therefore, R = 2 cm and G = 6 cm = the height of the cone h =

V32 = 4v/2 cm. We calculate A; = 167 cm?. V = %TL’ cm3.

b) We obtain the radius of the sphere, of length
V2 em. A = 87 cm?.
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Test no. 42

L Lx=2:2.836:3.70(1)%.

1L 1. The quotient is 4x% — 3x — 2, and the rest is 2x + 3.

2. 106.

Yo 108 54 - 3
MR DO DC_ ¥ DC_ 0B84 e

s TOB AB 10 W T s
= DB = 275 + 1206 = |52 = DE = 39,
E:i:}i-iﬂg-iig-iirx}=i
OB 10 DO+0OB 3«10 DR I3 3913

VI¥= VO' 5 DOF = VD= 1600 + §1 = 1681 = VD = 41, Pygy = VO + 0D + VD = % cm
MW=M=5H# .vvm%m-am = 468cm’.
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Test no. 43

L 1.3(-.5-!)—.}'5 .
2. Let’s suppose it is X o’clock. Therefore, X hours passed by. There
are (24 — x) hours left. So: 24 —x = 2x = x = 21. The result is
9 pm.
3. We have to prove that:

a<pa+thchtpshraespn+(l =tdbracs(ti=ta+(l =tih=0e
S(l-gb-(l-ya>0=(0-yib-a)=0
True, because: 1 —t; > 0and b —a > 0.
II. 1. The enunciated equality is equivalent with:
@a-bf+(b-cFf+c-af=0ea=b=c=
The triangle is equilateral.
2.P(1)=0=X - 1IP(X).
II1. We consider a axial section VAB in the cone from which the
truncated cone ABB'A’ was derived.
A€ (VA), VO LAB, Oc (AB), VONA'B =[O},

OB VB 9 VB’

O'eAB. AVOB -avop: 2B VB 9 VB B _15vB=s.
OB VB 15 VB+10 o

VO? = VB? - OB = 625 - 225 = 400 = VO = 20, v.,.:%x‘ 15 20 = 15001
Aw=1-25-15=3I5T.
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Test no. 44
I 1. 2) 72.
b) -104
2. 37 and 2.
3. i 5x+7.
2X

IL LP=0=2m+n=0.P-1)=0=-m-n+m+n=0=0=0.

Som = —n.

N | =

2.Ifm # % = x = 2 is the unique solution. If m = = =

any natural number is a solution to the equation.
IIL 1. € BAC=70°, € ABC=60°, < ACB =50°. < BAD = 30° = <{ BAM = 60°,
<{ABN=1- {ABC = <ABN =30°. <APB = 180° - <BAP- <ABP=

= {APB =90° = <NPM = 90°. {PNC = <BAN + <ABN =70°+ 30° = 100°.
IPMC = <BAM + < ABM = 60° + 60° = 120°.

2. The cube’s diagonal is the sphere’s diameter. Let X the edge
length of the cube.

3x’=4r=

= X=

3 3 9

yﬁlvz[zrﬁ]lsﬂﬁ‘

288




Possible Subjects for Examination, Grades V-VIII

Test no. 45

431 N
I la) - D0 2ZPX)=X"+64= (x; +8 =X 128X+ 8 28X =

= (X7 + 8)" = 16X = (X* + 8 ~(4X)* = (0C — 4X + 8)(X" + 4X + 8).
3. Let x be the number of years when the father’s age will be three
times bigger than son’s age. 3(8 + x) =28+ x = x = 2.

I Lx=-y2.y=1.

2. Ji+a)i+b)z1+ab m'(]a,a){|+b]12(1+,}’:.?)2 e 1+a+b+ab21+2ab +abes

ea+b22Jab ea-2yab+b20: o -vbf 20

True.

III. 1. The triangle AEC is isosceles.

= €< AEC= < ACE. <BAC = < AEC+< ACE=2<ACE.

But:

<BAC=2<{DAC = 2. <{ACE=2-<{DAC = <{ACE= <{DAC = AD || CE.
2. 2) We denote by a the length of the squares’ side. Let @ the
middle of DC. The triangle MQP is an isosceles and rectangular

triangle.
= MP =aVZ . MQ L (ABC) = MQ L NQ. MN® = MQ? + NQ® =
3 a’ 3a? a’
=S MN =2+ = Np?=2_,
2 2 2
We observe that NP? + NM? = MP2. Tt follows that the triangle
PNM is rectangular in N.

b) NQ Il AC,NP || BD, but BD L AC = NQ L NP, and because
NM || NP = the required angle is KMNQ. Therefore:

"

2

g <1MNQ=-——
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Test no. 46

1 1

—_——— ”

L La=dtb=t 20 2 576_289 5 4347 19.3.5¢ —m.~i]

2 576 2 2 1152 . 5

I 1.125.2. xfl!EZQ[x+—]—} z4ax3+2+'—ze4ax9+%azi-x1 =
x| X X X

exdlriz2iloex'-2x+1z0=2 -1 20-

true.
EX AR e AR T S R e zf-l{ﬁxf ={xi 2% 4 :r:[x’ +J3x4z]
III. 1. ABDC — AADB (because they have two congruent angles)

= BD_CD L gp- apcD
AD BD

= BD=+AD -CD.2.2)5:b) A, = 127, A, = 16,50, V = [3,50 7t: ¢) Y91 +16 .
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Test no. 47

I. l.x:Sl.
]

2.Letn — 1 and n + 1 the three numbers:
m=1Y+n'+n+ 1P +1=n-2n+ls
s+ M+l +n +1 =3n2+3=3{n1+l)-' 3.

3. Letm,n € N such that vmn =11 > mn =121 orm = 1 and
n=121,orm=11landn =111, orm =121 andn = 1.

IL L. A

1_1.11-h'I-E:I:h:.-Hl?i-h?i-l::]-li?‘l-h}il::\.:ﬂb*tl:+tﬂ—l
:%E}n—h)’ﬂ +{b—|:]3+{-:—1.1.ll]=lil=~n=b=-:-

III. 2) AO is the mediator of [BC]. But ABC is an isosceles triangle,
so it follows that AO is the bisector of the angle ¥BAC =
IBAD = «CAD = 60°. But <«DBC = «<CAD and <DCB =
4<BAD because the quadrilateral ABCD is inscriptible. Therefore
<DBC = «DCB = 60° = «BDC = 60°. Therefore the triangle
BDC is equilateral.

b} AMOB = AMOC = AMOD = MB = MC = MD.

¢) CD L OM, but CO L OB (OB is the mediator of the segment
CD because O is the center of the circle circumscribed to the

triangle BCD). Therefore CD L (BOM) = CD L BM.
d) %{_}-cmi,
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Test no. 48

L LA D™ n™ 007 = {001¥F 2. 225168 3. x e (5, 6).
Pll)=0=a+h+2=0
P{-n:u:”-b:u% a=b=-l
BX) =X X - X+ = XN - )= (X = 1) X = DX = D= (X = 1P (X + 1)
NL 1. ACAD - ACMB = 22 - DC . spap —aBnc = AP JBD
MEBE BC NC  DC

1. 130,060,120, 150 2.

2. Let O be the middle of the segment MC. We show that 04 =

OB =0D = 0M.

MaL{ABC) |

ADLDC !:: MDLDC

DC < (ABC)

Analogously, MB 1 BC.

Because the triangle MDC is rectangular ({MDC = 90°%) and DO

is the median corresponding to hypotenuse, it follows that DO =

MTC . Analogously, OB = MTC
[AEC] 1 = MALAC
AC c (aBC)|

Because Ao is the median corresponding to hypotenuse, it follows
Mc
that AQ = - Therefore:

GA-GB-DC-OD=0H=-’%E,

292




Possible Subjects for Examination, Grades V-VIII

Test no. 49
1

L 1.:1|—i=5::&:|2 —2+—‘—-..5::-a =27
a

a?
¥ .
a—l=5=:- a—l! =125=a3—3a2-l+3a-—|-—-!—=I25='.-
a 2, a 2l a°
i . 1 1 3 1
=g -_sa+3-—-—3=125=:-u ——- a—— =125=2a’ ———15 125 =
& a L a a a?
| = . x 58S
=a’ ———MU 2.56 000 0ei 3 Sa5 9= 10+a9=a=§, E-:—3—=rx-39ﬂ
a’
L. I,H—z”ca‘-zﬁa+h+c¢h4-—>b+c:a
- true.
Analogously,
+h+ . a+bh+ -
S ep i > Ceé. 2xe(l,4),xe Z=xe {23}
III. 1. Let

AC _ CD . AE _GD
1G) =EF N BC, AD{FG = = —

AF DG ® BE BG

Multiplying member by member the two equalities, we obtain:
AC AE _ CD _BE _ BG

E E = E . but: E = 5 .

Multiplying this two new equalities, we get:

AC AE_ _ AE_AB

P«F -\\B AF AC

2. a) In:

AACO, 4ACO = 90°, AC =y A0? ~0C? =145
AABO, < ABO = 907, AB =yOA® ~0B? =15

ACCO, <CCO=90% s -:EICOC'=3III"‘=:L"C‘E"'_E

=6

2

b) AOBC’ is isosceles, because OB = B(C’
ABla |
BMLOC '}::- AMLOC.

8; BM median =
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Test no. 50

L LS=2-446-83+..-[996+1998=2(1 -2+3-4+ .. -9E+MWN=

=2[~]-l-l-—...-l+999]= H—499 +990) = 2. 500 = 1000. 2. 40 zile. B.x = 1.y = 1.
i
I 1.m=32 PX)=(X -alX> = 4X + 5) + Ry: PO = (X = b2 = 6X + 314 Ry,
PX) =X =@+ a)X* + (5+da)X - Sa+ R,
P =X =6+ WX +(3+6)X-3b+R. R, Rre R
Rerulticid+a=6+b, 5+4a=3+6b, —Sa+R;=-3b+R:=1L
Decia=7.b=5 R =36=P)=X" - 11X + 33X+ 1.
MP CM MQ _AM

ML 1. ACPM ~ ACBA = —— =—— | AAQM ~ AADC = — .
AB  AC Q Ch AC

2. Let AA" and BB’ the perpendiculars on the planes intersection,
In the rectagular triangle BB'A, we have:
AB?=BB” + AB”. AB” = AA” + A'B”,
From rectangular triangle BB'A, we get:

i a
tgu=2—b-7‘v,=m(<EABB yigyv=s——r.
a " +c” I el
Test no. 51
L 1. l; 2. a=i,b=i,c=£andtheyarereplaced
2 13 13 13

in relation a? + b% + c? = 1.

3. y1000-25Vn =y25k0—va)=5y10-Va e N=a0- V3
- itis a perfect square, and n is also a perfect square:
ne€ (16, 225, 576,961, 1296, 1521, 1600}.

IL. 1. x € @. (The system has no solution.)
2. P(—3,-3).

Oi. 1. r =2]‘% cm .

2.v=2cm3, V=54 cm?.
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Test no. 52
I 1.2)40;b) 400 g. 2. 10, 30 si 20. 3. 525, 943, 1260, 1470,
K. l.xﬁ-2x3=x“_233+|_|=(13_ﬁl}1_]z‘

2. Notice that the triangle is rectangular, A = > = 24,

II1. 1. Let O the middle of PQ. MP = QN = %DC, DC being a

trapezoid base. Prove that the points M, P, Q and N are collineat.
OM = OP + PM and ON = 0Q + QN. As OP = 0Q and PM =
QN = OM = ON = O is the middle of MN.

2. From BD 1 (ABC) and AB 1L AC = AD 1 AC.
ACLAD
ACLAB
because AD € (ABD) and AD L (ABC).
AMI1BC = AM 1 (BCD).
Analogously,
BPL(ACD).CD L AM
CD 1L AN = CD 1 (AMN).
From planes’ parallelism, it follows that AN || PQ and MN || QB,
therefore XKANM' = <BQP. So, the rectangular triangles are
similar.

} = ACL(ABD) (ABD) 1 (ABC),
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Test no. 53

I. L. 3n+112n+4=3n+1132n+4)=3n+116n+12 )
3_n+_!I3n+l=>3n+l|2(3rr+l)‘:a»3n+l16n+2 (2)

From (1) and (2)
=3n+116n+12-(6n+2)=3n+1110=3n+1¢€ (1,2.5,10} =
=3ne {0,1,4,9).

Because n € N,

=ne {0,3}.2.5.3.33.(3) %.

II. 1. Check by direct calculation.

4x+3

x+1

.2

I1I. 1. Let ABC an equilateral triangle, and M a point inside the
triangle, A’, B, C’ being its projections on BC, AC, and tespectively
AB. D is the height feet from A.
AD-
Aspc = AD BC
MC-AB  MB-AB MA" AR
+ + !

2 - 2 .

Anpe = Asas ¥+ Aunc + Agur =

= AD= MA" + MB & MC,

Al AR (MO +MA +ME')- AB

2 ]
BOLAC MMNLBD

\ = BOLIMACH) = BDULMN . Deci = MNLIBEML),
BDLAM . MAPLLOA
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Test no. 54
L 1. a>b.
2. x € (—0,0].
3. x = 1is 2 common solution.
II. 1. Check by direct calculation.
2. Effectuate the division; the rest is 0.

111 1. We draw a rectangular triangle ABC (X4 = 90°),
where AD 1 BC,D € BC and E is the middle of [BC].
AEAC = CECA. <DAE = %° - {AED = 90° - ({BAC + <ECA) = 0°<{ C+40) =
=90°-<dC-4C=<B-4C.

2. Let G be the middle of AD.

_DC+AB I

GE =>GE=EAD.

It is easy to prove that m(XAED) = 90°.
In the rectangular triangle:

AED: AD? = AE? + E[_)2

Because:

AE =FD = FE =AD.
DF 1 (ABCD) (1); DE 1 AE (2); DE, AE c (ABCD) (3) =
from (1), (2) and (3) FE L1 AE.
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Test no. 55

1. 1. 6 and 24.

2.11=45-2.3./13-7<i5-8.
1. 1.1000001ei. 2. m=2. .
ML 1.3 4.5 2 A=nGR+D=r25R+nN=23Bx=R+r=19
G=h+{R-10’=
=625=576 +(R-iF=R-r=7.

Therefore, R = 8,7 = 1. The volume is

74 .
M 28 64414 8)= 584

Test no. 56

L 1. x*+ 1.
2. 15 days.

Imx+3=x+mex(m’ =9 =m-3 = m-3¥m+3x=m-3.
For m = —3 the equation has no real solutions.
I, Emx+l<x+mex(m-I)<m-1L

2. m=0m=1.
II1. 1. Let
(B’} =BHNAC, {C'} =CHN AB.

90° - <MAB’ = <AMB' =
fiAMB’:%"——;--{BAC:

{HMN=90°—%~QBAC.

<HNM = <C'NA =90° - qcm:w-‘% <BAC.

Therefore, XHNM = <HMN = AHMN is isosceles.
2.V =162 cm?.
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Test no. 57

L L@%+a"+ +a%:@" +a'+..42%=

2% @+a' +..+a%:@+a' +..+2a%9=2a"

2.x=9.3. ANB={39.406, ..98.99}: AUB = {0. 1, 2, .., 122, 123},
A\B = {0, 1, ..., 38,

100, 101, ... 123}: B\A = ¢.

. L2n+1=(n+ l"f -,

2.2a=5.b=-3.

III. Let

ADNBC =F <{BAF =90° - < ABC. <ACE=%0°

because AE is a diameter.

G CAE =90° - < AEC =9%0° — < ABC

Therefore:

< CAE = <BAF (1): <BAE = < BAF + < DAF (2): <CAD = <CAE + <DAF (3).
= <{BAE = <CAD.

2 A= 16a’%" _stzaf‘u"“szl—'l
odmior 99,;2_,)2 ’
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Test no. 58

1. 1. Letn— 1, n and n + 1 the three numbers. We have to
prove that (n—1)-n-(n+1):3. (1) Dividing the natural
number 1 by 3, we can have the rests 0, 1 or 2. Therefore, n can be
3k,3k + 1,3k + 2, where k € N. Replacing n with one of those,
one can easily get the conclusion.
X 4 3
2. —=i? 3. xe [:_,lm}.

1L Let a,b the catheti’s length, h the length of the height
taken from the right vertex, and ¢ the length of hypotenuse. We
have to prove that the following is true:

hefedPelummsdoambsatt o

2 c 2

@a-2b+b 20 @-bP20
We have equality in the case of a right isosceles triangle.
X -2 - X4 =X 2 1 - 2X - 2= (X 1Y - 2X0C + 1) =
=OCHX =X+ D= (CH X175
I11. 1. Because AEHD is an inscriptible quadrilateral,

= {EAD + <EHD = 180° (1).
Because ABGC is also an inscriptible quadrilateral,

— <EAD + <BGC = 180° (2).
From (1) and (2),

= <EHD = <BGC.
But

< EHD = <BHC (3).
and because

< ABD = < ACE = <HBG = <HCG (4).
it follows that BHCG is a quadrilateral with congruent opposite
angles, therefore it is a parallelogram.

2, -:-1:{3]3 ~30% Jmm®
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Test no. 59

1. 1. Direct calculation.
2.a+b—-odd=a-evenand b — odd ora — odd and b

— even. Both cases, a * b is an even number.

3. We assume by absurd that V5 € Q = there exist m,n €
. m m?
Z, m,n prime numbers such that = V5 = = 5=
=m=5=5Im=5Im=m=5%keN.
GBkr=s"=25k == 5K =m""=5in"=5n

But 5|m — is in contradiction with (m,n) = 1. Therefore

V5 ¢ Q.
| 2P =P =0,
X+ :
II1. 1. Let E be the intersection of bisectors taken from vertices

A and B of the parallelogram ABCD.
< AEB = 180° - (<{EAB + <EBA) = l80°—{% -<{DAB +% - <CBA)=

1
2
Therefore, AE 1 BE.

2. We have the pyramid VABC with the base ABC (XA =
90°, AB = AC).

=180° - {{DAB‘FQCBA)=ISO°—%,180°=90&_

(5]
b

VA=ay2.VB=ay3 ,VC=a \r,.m.=%-al-“’l =2

2 6
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Test no. 60

L 1. ley lS:Bny 5 81]) 3

8xlyis= ye {05}, 8xly 3= 8+x+1+y 3= x+ye {o 3,6,9.12.15,18).
We find the numbers:
8010, 8310, 8610, 8910, 8115, 8415, 8715.
2.10m. 3. AUB={1.2,3,4.5.6, 8. 14}; AnB = {3, 6}.
=14.58 14} B\A={I,2}
AxXB={(31),(3.2),(3 3), (3,6, (4 1), (4, 2). (4, 3),
(4, 6, (5. 13 {5.2). {5, 3}, (5, 6],
{6 l,‘l (6 ”) (6. 3) (6 6). (8 1) (3 2) (8, 3). (8, 6)

{14 l) (l4 '7'} “4 3. {’H 6‘:}
1L 1. The inequations has no solutions.
2. The area of a triangle is the demi-product between the
height and the side on which the height falls.

111 1. a) Ne denote CP — x. From the rectangular trapezoids
BCPM and CDNP we get:

MP = a’ + (x - 2a)
NP = 4a° + (3a —x)".
Because MP = NP,
a +ix — 2a) =
40"+ (3a~x) = x =42 = MP=NP =av5 .
(ADNQ) i (BC!;M)
b) (ADNQ)N(MNP) = NQ} = NQ!IMP .
(BCPM) ) (MNP) = MP
c) Let
AR 1 BD, R € BD. BD* = AB”+ AD* — 2AB-AD-cos 60° = 3a°.
AB’=AD’+DB° = ADLDB=R=D.
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QAL(ABCD)
AD1DB = QDLDB. d(Q.DB)=QD=avy?2 .
DB c (ABCD)j '

Analogously,

PB L DB. d(P, DB) =va® +16a =ay17 -

2. The side of the tetrahedron has the value of

3
2‘\k_*r.".-’=8R JE_’

3 27
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Test no. 6_1

L 1.2’“+65=3n+3+%ﬂe Nesdn+le (8,16,24,.) 3n+1=16=5n=5.

2. False, because:
X+ 18]+ [x =4 >0

3. f(x) is increasing on R.
IL 1.3.9"+5-17°=3(841"+52-8+1)'=
(M8 + 1)+ 5(M8 + 1) = M8 43 + 5= M8,
2.X 46X+ 1IX + 6= (X + IXX + 2)X + 3)
a=2.b=11,¢=0
3.2°+3ab+b' = (a+b)a’ —ab +b?) +3ab=
=a’+2ab+bi=(a+bP=1.

IIL 1. AABD ~ AABC = ——— =— = AB’= AC-AD.

2. Let A’ the projection of A on the plane . In rectangular triangles
AA’'B and AA'C, we have A'B?> =82 — AA'? and A'C? = 77 —
AA"?, from where we get:
AB’-A'C =64-49=15.
Also, in triangle BA'C, we have
A'B*+ A'C = 25.
From the two relations, we get:
A'B?=20 A'C'=5= A'B-A'C=10.
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... AB AT .
ABAC) = .._2-_9. =5 em®. B
[
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Test no. 62

I 1.2a-3b+8c=0=2a+8=3be>2a+4c)=3be2]|b
3§(a+4c) e
<21b

Jjatc)+3c=2ib
Jj(atc)=6iba+c).

2. The sum after every year represents 105% = 1,05 form

previous year. After 3 years, the sum becomes:

1,05% - 1008 = 115,7625%.
J.alsb=at<sbhi<c

c<ad=a'<b’<c<a’=zat<al = a(a’ - N<0>
=ae[-1.1]NAN =a=L,b=1lc=1.
II. Let A2 = a® + b? + ¢?; because a, b, ¢ are numbers, it follows
that:
A’ <97 + 9 4+ 97 = 243 < 256;
Consequently,
Ae {2,357 11, 13}
However, A being of form 3k + 2, we still have the possibilities
Ae {2,511}
Considering each case, we find the solutions: 200, 269, 296, 304,
340, 403, 430, 500, 629, 667, 676, 766, 792, 926, 962.
II1. 1. BC =10 cm.

A

o]
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The center of the circle circumscribed to the triangle is at the
middle of BC, and then OA = OB = OC = 5. Expressing triangle’s
area in two ways, we get the relation:
AB-AC 24

BC 5

ADBC=AB-AC= AD=

From AADO, we get:
DO=vAO’ -AD? =

| ~a

2. We denote:
V1= Va(VAIB)), Vi = Vae(VA:B2),
V; = Vm(A|B'A3B‘_I}.

Obviously,
‘V;:Vl-\"g.
But
V(YO _(2V_ 8, Ya (VO _1
v ivo (37w Vv 7
Vi=Vi-Vyma M M 8 1T _y .V
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Test no. 63

L Ly y2e42 Ju\fu\r y’Z SRR ol PSP O S i
2z a}xrsw

=y = ot 2Ry + _',':' = 0= {x = ¥,

- true.
bix+y=k
2 e
= Xy S [x”'}- =k—.
4 4

LX) =(N—-IX—4);
P(X) divides by Q(X) if P(1)=0, P(4)=0, from where we have
the system:

a+b=2 _ a=-22
da+b=—=564 b=24

II1. l.:}&y—:-ﬂ,x+y=i
The inequality transcribes equivalently:
| I
P FURLY PO TRL UL INLIE DN 5 AP IS UL
X ¥y oy xy Xy Xy 4

Inequality is easily obtained from the means’ inequality:

ity | R |
Jiy S > —2==rx}'5:.

2. The product k(k + 1) (k + 2) is divided by 6, as a product

of a three consecutive natural numbers. Then, N being the sum of n

divisible products by 6, it follows N|6.

ML 1. a)AB'=AB - AAS A C =ACT-AA"
= AB -AC = (AB" - AAT) - (ACT - ALY =
= AB' — AC".
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b) The triangles ABA’” and ADC are similar, and then:
AB  AA'
—_————
AD  AC
= AB-AC = ADAA" == AB- AC = 2R -AA"

2. Let VABCD a regular quadrilateral pyramid. VO is the height
of the pyramid and OM L BC. From the theorem of the three
perpendiculars, it follows that VM L BC. We denote by a the base,
and we have:

da-VM . .
+a’ =22 VM +0,

5 = |""'I..| + A[J‘\:BCD} =

The triangle VBC is equilateral, and then VM = aTx/i. Replacing in

the above relation, we get

= =
T\ V3+T
Calculate in the triangle VOM:
S
Vo= ez
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Test no. 64
L l.a=(22732-22" -3")2;
- 1998-1997

b=1998+2v——2—‘=19982
2.2=6;b=10;c=14.
. 1.273, 354, 435, 516.

. 3 2 =
2L =k a3 =7 Iy =v2; ag == I =3; =3
6 12
in. 1.m=-§:n=—?, 2. a) Ai:]WEcmz;

A =1 2+ l)cmz' b) V, =288 cm’.

¢) We denote by I}, the square side, and we have:

L 1 :
i =35 la = 4 cm; section area = 16 cm?
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Test no. 65

1. 1. 123 and 329.
2. 450, 240, 1080, 210.
L. 1. a=1b=-2v2; a®? —b? = -7.
2 Observe that the triangle ABC is rectangular

(m<A = 90°), and that the triangles ABC and MBC are congruent.

>

ML Lax€e(52)bxeR-(1,2).
2. 2) Build OM L BC and, according to the theorem of the
three perpendiculars, VM L BC, therefore the dihedral angle can be

measured through the angle OMV, so: sinXOMV = ;—;, and in
triangle VOM (VO L VM), VM? = V0? + OM? = VM = 20 cm,
consequently sin XOMV = g .

b) The angle formed by an edge with the base plane is
e.g. <VAO, and
tg < VAO= Y2 - i
AD K
¢) Stll have to find the small base side. VO and VM
determine a plane in the triangle VOM (m<0 = 90°).

Vi 0N VN I ON VN .
VO, _ON _VN 1 _ON_VWN _ _
VO OM VM 3 1z ap = ON=3cm

VE=5cm= AB =6cm NM=15 cm.
The lateral sides are trapezoids, having the bases of 24 cm
and 6 cm, and the height NM = 15 cm.

OM|ON =
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d) The section is the trapeze ACC’A’, with bases:
AC = 2442 em, AC =642 cm
and the height:
00y =V0O -~ VO, =12 em,

Test no. 66
L 1.;;;.{3:4J§=J5+_z W5 +a=yl5e2f =V5£2:b00a

2.a=03bbh—a= 15

b=5ka=153x=5y=1

I Lxl+x=t=Pxi=it+ M+ ."!)+I.=1'1+41-1.4:;;t-:-2_]:_-={x*+x+2]=_

2Zb+ec=ld:b—c=2=b=R c=§

Ja+b+c=9b+c=23 a=-—l4.

III. 1. The area of MBA is EMBA _ 30 cm?2.

2. MB 1 (ABC) = (MBA) L (ABC) = CP 1 the right of
intersection of the two planes. AB L (MBA). Calculate CP by
writing the area of triangle ABC in two ways = CP = 9.6.

Sovpa) " CP
3. Vol= ﬁ’é‘m= 96 cm’
Sapc) -MB

V. =
(ABCM) 3
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Test no. 67
1. 1.48. 2.x=7,y=05.
1I. 1. ) Start from (x — y)% = 0.
By (x=yY 20 (x -2 20: (y — 2* 2 0.
2. Build DE || AB. The triangle ADE is isosceles. Observe
that the triangles CED and CAB are similar, and it follows that -

from the fundamental theorem of similarity: @ = 2. Then use
inequalities between the sides of triangle ADE.

A
E
B D bt
Im. 1. {x2+x+l)!—l =£;i+xlxz+x+2}_ x?+x
x4+ 2x? +5x? +4x + 4 (_‘2+I+2)2 Cxiex+2

2. a}irdﬂ,g.:*ll;m:\ﬁ?ﬁz .
b) Aw = 1804 cm®; A, = 2208 cm®.

C)V =591408 cm’, Aw = 1822.2 e, d) sin u = 0.95.
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Test no. 68

I 1a)30:b) 20;¢) 75. 2. 276.

IL 1.2)1:b)0.

2. Build CE || AD (E € AB) and use inequalities between the
sides of triangle CEB.

II1. 1.5. 2.Build PD 1 BC = MD 1 BC.

<[(MBC).(ABC)] = <MDP. tg <MDP = 2.

b) (MPB)L(ABC), d[A, (MPB}] = AE = gf (E< BP).

¢} MPL(ABC); MP = (MPD) = (MPD).L{ABC)
< [MB.(MPD)] =< (MB, MD) = < BMD.

sin < BMD =5V803
805

d A =%(Zﬁ+l3}cm2: V=Egicm’.

M

o

=
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Test no. 69

I. 1.67.2.4,
I 1.E=

9
) ixe {=7.-1,1.3,5 11}

!-—
2. Sascp=2Sapc=DE- AC=40cm’.

A

" :
m.1.-22 2 2 ap, (acy = 2L
27 ] 7
b) Let
DFL{MAC), <[MD, (MAC)] = <L DMF,
21

<) A =]6{2£+ﬁ)cmz; V= 64"5 cm?.
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Test no. 70

1. 1. a) 24; b) 1285.
2. 18 workerts.

1. l.a=5b=1.

2. Observe that the triangle ABC is rectangular, and
ANPM is a rectangle, so MN = AP = V6 cm.

B
P
) \
A H-' T
11 2x2-Yyyg
2 2

2. a) Let

ADNBC = {N}, <BNA =9%0°,
diM, AD)=MN =26
b)) (MBD)L(ABD).
7
17

A _4i7

AD 7

AA’LBD, AA" =

“sin <ADA'=

¢} 1g < [(MAB), (MDC) =2—2;.

d) A = 647 em®; V = 640 om’.
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Test no. 71
I. 1. -1.
2.120.000 lei and 180.000 lei.
3.x € (—oo,—1] U (1, ).
1L 1. If m = =5, the equation admits as solution any real

number. If m = 3, the equation does not have real solutions. If
m € R\ {5, 3}, the equation has as unique solution x = ﬁ .

2. No.
L. 1. AADE = ACEB,

because:
AD= Cé
DAC =BCE . Deci <EBC = < ACD.
AC=BC '

< ACD + <{MCB = 60° = <{{MBC + <{ MCB = 60° = <{BMC = 120°.

2. J2§+J§E§].
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Test no. 72

mrz.zmmomssz]x 11{ ‘r}‘ -V

- x—l)

x.x20

l-xHx k= .
-x,x<0

I 1. A0 =3)siB(3/2,0).2.xe l—%, }

IIL 1. AABC - ATAC = —— = 2C - ac®=1C - BC.
AC BC
2. Let VABCD be the pyramid having its vertex in V and the

base AB = a. We draw AF L VB = CF 1 VB. The triangle AFC is
isosceles; also:

d:AFc—lzo*o.A-"'

oA sin6)’ = AF= ﬁ.

AF 3

Let G the middle of AB. AVGB ~ AAFB
VG GB GB

=2 =2 L VG = AF —.
AF FB FB

FB=vAB?—AF® = i VO=yVG?-Go? =
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Test no. 73
=
L i. a}ﬁ;
84
b) Direct calculation.
3 X+ 3 .
. ¥x-3

(. Lxs (002, 2a=2:b=-d;c=6.

III. 1. Prove using XAPC = <CAP.
45

2. —cm.
2

Test no. 74

L L2 -6>032 2350,
2.8 +y =8 -2px" +y =5 - 3sp.
3A=T=om

e D

x y a

1. We take — and —, and we get: x = — =—
W a+b a-b’ weeg a-b’ Y a+b

2. The quotient is 2x2 — 4x — 1, and the rest is 0.

111 1. 140, 105 and 49 cm.

43‘3 3 cm’. A, =116J3_(:m2,

2.V=
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Test no. 75
I. 1. —1ifpis odd and 1 if p is even.
2.16.000 lei.

3. Suppose there isn € N, n # 1 such that the fraction to
be an integer number.
= 2043 1 3042 = 2043 1 2(3n42) = 2043 | 6n+4
2n+3 12043 = 2n43 1 3(2043) = 2n43 16n+9.
2043 1 (6m9) — (6nd) = 23 15 =
s=n+3e{l.5}.2n+321.
Therefore, any n € N, n # 1, the fraction

3n+2 e Z.

2n+3
1L 1. f(x) = x, for any x € Rand g(x) = —%x +%, for any
x € R

2. P32 )=35-1846 + 23 -2).
I11. 1. Unite M with C and N with B.
4MAB=<4dNAC (D)
<NAC= <NMC=<NBC (2)
<MAB = <MCB (3).
(1). 2) §i (3) = <NMC = <MCB = MNj|BC.

% a 5
1.A|=a'-|.lrl?; 1.,.:% ﬁl' .
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Test no. 76

L 1. Not always.
2.72% 4 3% 2 gl gn
3. g gles gimd et 3R gh 0% (14324 2% =
=15.2%-.3" : 15,
3.3 3+
4" 4" +]
G L L L L et L

S+ Fehe

- true foranyn € N.
o l.a =b=0.
207+ ~aY ~4b'c <0 e b7+ P - b - + 2becos AY - 4 <0
> 4b°c’ - cos® A <4b’cP 1 db’c s cos A< 1

- true.

2 i
m. 1.2 J_ aaay?, a2, V=2 ‘F
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Test no. 77

L 1. Not always. For example, =3 < —1, but (—=3)? >

(-2

2 Ab_y ab_ab_ o (atb)_ kc"'kd}z:[k{“d}‘l::k?.
c d cd ¢ d c+d c+d | c+d |

3. 60.

. L.xim—-2)=3m+ 1.
If m = 2 = the equation has no real solutions. If m # 2 = the
equation has the solution:

_3m+1

xefeom=-213m+ieme {=5 1, 3,9}

me—
2. The sum of polynomial coefficients

P =a X'+ a0 X '+ +a X+
is:

Pily=a,+a,+ ...+ ar+ap.
In our case, P(1) = 3.
I11. 1. Use the fact that in a parallelogram the diagonals are
halved.

2.V = a3V2. The angle created by an edge with the base

plane is 459, The facets angels have the value of 60° and 120
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Test no. 78
L 1. 2) Not necessarily. E.g., (=5)? = 52, but =5 # 5.
b) VaZ = |x|.
2.15.
3m=-1

IL 1. R —= R, fix)=-d4x + 10
2. Apply the theorem of dividing with rest to polynomials,

P(X) = (X - a)(X - b) - C(X) + aX + B,
-alP{K}:}P{ﬂ] ﬂ=>£ta+ﬂ 0 (1}
X-biPX)=Pbi=0=ub+p=0 (2)
From (1) and (2), it follows that
= afa—b)=0.
But
azb=oa=0
aa+P=0=P$=0.
Therefore,
(X —apX - bHF{X]
. 1. AE%AF’ FE? = AD’

2. A =1t3{3 +6)= 2?1:4_:m2. ‘J:é-m?-ﬁ =15mcm’.
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Test no. 79

L 1. Calculate every member of the equality.
2.x =4/9.
3. Let

And, jdp_7.-228)

The number

A8, j8g-_7-228) + 8@+ B + . W+ a) =
= 107" .2, + 8a, + 107 201 + Bagy + ... + 108 + Bas + 2, + 82, = (107 + 8)a, +
+ (1072 +8)apg + ... + (10 +8)az+9a; : 9
IL LPX) =X —XP+6X7—4X + 1= (X =2X + I =(X - )"
2. The system has no real solutions.
111. 1. Let M, N, P, Q be the projections of O on the sides AB,
BC, CD, and respectively DA.
m{ < ONP) = m{ L OCP)
mi <L ONM) = m{ < OBA)
m(<COQM) = m( COAM)
m( < OQP) = m(< ODP)
Taking into account that:
mi{<<OBA) + m{<{OAM) = 90°
m{<{OCP) + m(LODP) = 90°
It follows that
m{ < MNP) + m( < MQP)F 180° =

- the quadrilateral is inscriptible.

3

a-h
2.V= .
[n+h]
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Test no. 80
1. 1. 1.

2. The solutions are 9 and —1.

3. A group with two full barrels, three batrels half-full and
two empty barrels; another group with three full barrels, one only
half full and three empty barrels; and one more group with two full
barrels, three half-full barrels and two empty barrels.

IL Lx=(a+by=(a—b)j
2.a=0, and b € R. Therefore, we obtain the function
fiR->R, f(x) =D foranyx € R.
III. 1. Let Oq and O be the centers of the two circles, 1 and 1, be
their radii, and A, B the contact points of circles O1 and Oz with
their common tangent. In the rectangular triangle O1COz, we have:

0:CP =00 -0 C = 0:C'=(ry + B) —(n—-n) =

= 0:C*=drir = 0C =1||2r1 2ry .

2. The base length is 6 cm.

A, =‘3‘1r3-(J3_‘+I)cm2; W =M=Qﬂ'cm3.

6
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Test no. 81

1. 1. 8 elements.

2.2) —=2/3. byIfm=3,x€ Q;ifm+3,x=1.
0. 1 a=10y7:b=12y7;m, =1147;

o 12047
m, =2¢210; m,, = TR
2. Applying the Pythagorean theorem in triangles ADB and

ADC, we get BD = 5 cm. In this way, we can calculate AD = 12
63 252

cm, BE = — cm, CF = — cm.
5 13
A
) E
F
B C
D
O 1.
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2. ayg {MN&:%,

where

ANLBD (N € BD).
b) <{AM. (MBD)] = < AMN, (AMN) L (MBD)

3

g TAMN ==

x
¢) Fie AE L MB: d(A, {MBC)}=% :

d) <{(MAB), (MDC)] = < AMD = 45°.
€ Ay, =§-6+N5+£)émz. V= 12?6 em’,
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Test no. 82

1. 1.{3}.{3.4}. (3,4}, {6} 2.42 28.62.
II. 1.a)7;b)8.
2. In the rectangular triangle AMN, one applies the height

theorem and the cathetus theorem, and finds out:

MN =6 cm, AM = 6y/5 cm 5i BM =3¢/5 cm.

I 1. {1.2, 3], (-2.3: 6})(0: 5} {0, 1.3}: [-3: -2} [-3: 9.

3

2. a}VDABC = 32§cm N AD-‘\C = ]6(:11'!2: d(B,(DAC)) = ZJE C.lTL

b) <DFM = 30°

<) (DAB) 1 {ABC); < [AC, (DAB)} = < CAB =60°.
'}

A= 4(3+‘?J_crn =—‘:£-;cm3
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Test no. 83

L La)2; b2,
2. 27; 81; 243.
3. 60 pupils.

L 1.SCL 0.

2. Observe that the triangles DBA and DAC are similar

and apply the fundamental theorem of similarity.

B p

A

I 1. f{x)==x —%: A0, 2) & Gy

B

2. a) tg <[(MAC). (ABC) = .
b) d{A, (MBD)] = 5¢/3 .
¢) Express the volume of pyramid MADC in two ways. Let

CC’ L (MAD); sinxCMC' = 0,339.

M
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Test no. 84

1B, 2C, 3B, 4C, 5B. 6B, TA, BE. 94, 104

Test no. 85

E 20, 30, 4, 5A, 6, T, BB, D4

- iy . M)
I Ay 'MJI."'L =T. A -'!DQHE. "r? =T.

Test no. 86

IR, 20, 3C, 4, 5C, 60, 7C, #C, 98,
3
10 h=51, Ve le:I.AF?sr: < =1 80"

Test no. 87

IC, 2C, 3C, 4B, 5C, 6B. 7C. &8, 9C.

Test no. 88

1€, 2C. 3B, 4D, 5D, 68, TA. D, 9. [(rab 1647 em's hn-—""F S eif
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Test no. 89

I, 200, 3C, 4D, S0, 6D, TC, 80, 90, Ik 1) Da: 2].-':,,1[;!]2{4’114]\': ““-__':E

Test no. 90

I.1.a)1;b) 3/8;¢) 3;d) 1. 2. Yes. 3.Isosceles.

II. 1 Yes. 2. Rhombus, square.

O S
I 1-34m34r+m9-%m 3 - 81,

LA, =l emb=l=4d
A4+ G+ 5 =040 -

Test no. 91

1B, 28. 34, 44, 5B, 64, TR 8C_ 4R

Test no. 92

18, 32, A, 4C, 54, 0B, TA, BB, 94, 10A

Test no. 93

1A, 2A, 30 40, 5B 6B, 7O, B4 WA,

W0aih=30=243 . b A =543 : ) V=T243 .
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Test no. 94
30470

I, 2B, 3C, 48, 3C, 64, 7B, BB 9, IﬂjT

Test no. 95

B 1 4 79
L LeEX3sh3 ——. — I Lél —x—-——3%

STRETRE] e
1L 1.57 . 2. 20 15. 3. .ta:;-.;mz;m’Tﬁm-‘_

Test no. 96

L La2a233. L
T

3
IL Lajpz=kbizae (== 152 La=3b=63ajze R- [0 £1);h)

OL L 24 o’ 2 6 gm, 3, 2634, 240 con’s 354 oo™ 334cm1.[gu-§.

Test no. 97

5
L 1.8 zﬁ.g.
2. Formulas.

.1?—;. lll.:l;{i}.;=m_5.=3u_

2

2. 14 days. 3. 30 cm?.

x+1
—
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Test no. 98

L L3ALS§EE 3 [-3.-20.2.3], (0], (=2 2], {-3].
L L4 =1p 2 Cinymx’ 4 =5 B =03 113,

L. 1. 36 cm, '-H'HE o', 2, I‘LHE. i), |+xm.3.mgm:,um

Test no. 99

L L &J2+16
IL L1102 37245, 307 3,43, .

M. 1. 543 & 547 36° 1l5.

Test no. 100

1. 1, 2, 100 and 1256.
. 1. m,.:‘.'-m,:!.‘.‘%.l?l

Test no. 101

1B, 2C, 30, 44, 5A BT, TC, BB, 94, 10

Test no. 102

iA 3B, 3D, 4B, 5B, 64, 7B, 8B, 0, 10B.
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Test no. 103

VB, 24, 3A. 4B, 5B, 6C. TA. 8B, 94,
10. ) 600; 1000, by 253 + 4} 20, owacdl

2

Test no. 104

IO, 2a, 30 44, SA, 6B, TH, BC, 94,

I &) 9{»&4 4} ﬁ:hjﬁ:nmu =%‘IE.

2

Test no. 105

I. 1. -2; 2. We denote the parts with x, y, z.

2y+3+3?3= 180=y=4k x=80;z=060.

3 =25 a5 - ie.

— j —
_ n}Fu]-*{‘ 2 z+l:*-1-1 x z:|=.,_,_ 6.
I{I'l-ll: + 3T +d ] x4+l
byf:R- (-1} =R cixe [=7,—4,-3,-20.1.2 5).
Za=-I:b=1m fixj=-x+1. '

G- & 6.8 i 10
]I]. l.h:—-- m— I. __f"_,__
T 48cme s, 5 Hm.k-z_l_:,cm_

2. The section formed by diagonals is an isosceles trapezoid with
the bases congruent with the diagonals.

h=3. 4
- N7

V=109
A=2410 A

Wz
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Test no. 106

L L a)0bj—l4sp 3 DHo¥¥yFesz B4 . F . . g
l+d+3 B 3

¥

3 army =y3im, =k iy, =3

L apa’ =%. Qb m= -1 20,

Test no. 107

1B, 24, 3C 4C 5B 6A, TH. BB, 9C, 104

Test no. 108

1B, 24, 3C, 4B, SA. 6B, 7C, BB, 9C, 10A,
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Test no. 109

IC, 28, 3B, 44, 50 68, TA, BA, 98, 10C.

Test no. 110

IR, 2B, 3C, 4B SA. 6C. TB, BA, 9B,
10, 30 A, = $10% cm by d = 12 em: ) k = %

Test no. 111

1 1.0.13[55—94'?]3.—111:.11 Lxe {3 1.4.0,5-1.8 4} LA=-331 3 m=1
1L L %% cm®. 2 360, 3. ¥ = 960 cm’, A, = 592 cm’, d = 247 em.

Test no. 112
L LI&S 213160 I,lil-i!x—?};+lxu.m- l.IlE:m.:.Zillﬁ.m.

sa=ndfis Fhv=i 3;:in!iu=1f:d='] 2

7

Test no. 113

£l
L LIILE2ZI —
* Fil

M. 1.%.1%.1;:[—%,@} OL 1.4 1%,2;. lﬁﬂﬁ.ﬂ(ﬁﬂ!ﬁ}
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Test no. 114

L L&TZA=(0.1,234)3 ?.
I L%52Zm=183%a=2

IIL. 1. a) rectangle

(b} 2 2 216,216, 3 15%, 120

Test no. 115
IC, 2B, 3A, 44, 5B, 68, 7B, B, 9B, 10A.

Test no. 116

10, 24, Ia 4B, 5C, 64 TH, BB, 94 100

Test no. 117
L L% %:%:i ahe = 36 000 = 2= 20, b= 3k ¢ =60, 3, %;@;M_

1z -2
L L ~ _ LX+y E 2 ny (x, y =) &
Pzt 2oy refenyls s iz 2o
2:!1-'1)'!!22321:}'+3]'z+1':zl:2=-1;"+5.'=+1325_'\'+31+u

3 2 2z
LP-2)=0 P =0, 3 Fix) = 21 +5 =l:si+‘2,;1. —2:+4}=1 =44
R — (x+2lx-3) P

I L. MD=24; MA = 32: MC = |8, MB =24,

2 m&=ﬁs.~='°i‘5:a-”f5:v ""'":E';m-u’s_t.
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Test no. 118

X z
1 lJ2.—=ld~——=:z—1=41:&1:35:)':49:::??3.5:—1.
5 7T 1 .
4 4 & 4 F 1 2 2
a” +b
H 1 T ::— h——L .b_ a h_zl
a'h a‘h? ek’ b At b oat

Lasb=c=d= ="+ ax'v bl 2 b D =% 2+ 17 2% 3t dn s L= (n + 1Y
IAm=1n=0mfix)mx+|

I I ~ |MNB—.’.’I.L‘N]J=&NA=I4:NC=?:ND=-1;NE.-&
Lag=dlih=d; V=432em' 3 Ay= Mrom'; V= 365 cm’

Test no. 119

L |-l1-2~ 2%2=1ﬂ'._'r=31; }.+3=25-a-lthy=3ﬂ:1=1'{l.

2

2 2 1 L .3
TR L e PR 211|1: Ay’ ‘—zz—nyaa
X ¥ T ¥
x-2F(x+2)x=1 . -
= =2 =L = = -3 -1
1 WP =0P-2=0.  biFx) _Lx_—[ﬂ;!g]_! fx - 2)x —1)

L 1. b ST

Test no. 120

L ].!Ihl.%-%--I%ﬂy+r-3mqu=%;y=I-tl}.a:m.

1. l.ne [32 e
Lm=-3n=2Tgap=-18. FX)=0

ML Ld=k3 = f = I A, =600 cm’: V = 1000 cm’,

: 1 > .
2 ASwwa= II.!. Savan = 2 :'j.' Savee =87 E. bia,
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Test no. 121

I. 1. 14, 14. 2. We denote by x the cost of the jacket after the first
sale. The jacket costs 400.000 after the new sale:
576000—x _ x-400000 _ 576000 x 47

= = = = x = 430000 fei. 3, - —.
x A00000 kS 400000 3

H. 1.5 & (—o=, =281/13).2.ac R-{-6,—4,4}.3. 4,9

III. 1. The three distances are equal: 18 cm.

S

2. a}R=Tcm; by V=

Test no. 122
L 1;@2-5},&3;?-{' ?+|\-Jl_?+l. Jia-2f17 =1|]{-"ﬁ—!;r=d'ﬁ—i

I 2a)k bl?-ﬁzﬁj
ML I &) T3L = diM, AB) = MA = 1242 diM, BC) = MC =20,

h]d{ﬂ,MBﬂ]:ﬂP:i:'- (DP L MC)

2 a)Re4:GeSihed, Iﬂ%cm! %m-‘-

Test no. 123

L |m:=—|wna%' %‘EL}_J % 23445
241 L 5=

. J\.'I:—'ﬂr_'!.l
IL L.d=13 A= ]92&1:1\" 144 em”.
2. air=5 A= 52 em’; ¥ = 2600% cm’ b} b = M ¥ o = 270K cm.
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Test no. 124
1A, 2D, 3D, £C, 5D, 6B, 7C, $A. 9B, 10A,

Test no. 125

18, 24, 30, 4D, 5C, 600, TA, 8D, 9C, 108,

Test no. 126

L 1.a){0,4,6,10, b) (5. —4,-2.~1,0,4,6, 10); &) WA ~2 |
Loa) [T2) b {=0}ic) {48, =30 d) [-1, 3). 3Lapfl,ThEN {0, 2,4, 6)c) (=5, 1, 2.9]).

IL L 15kmf, 45 km'h 13%;::1 A M, M;e R,

L LsindAzsings o SEYEENT s AE_ 6D
Al 4 AL 4
1.33‘:;:%«1 Lay ﬁJ;bbsmdADE:%;m-:tEHD-mﬁ{P-%;

c:AE-SrJf_r:d]S-IIZcm;Pq- 160 em’, ¥ = 126 e’
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The present book tries to offer students and teachers
knowledge evaluation tools for all the chapters from the
current Romanian mathematics syllabus.

In the evolution of teenagers, the phase of admission
in high schools mobilizes particular efforts and emotions.
The present workbook aims to be a permanent advisor in
the agitated period starting with the capacity examination
and leading to the admittance to high school.

The tests included in this workbook have a
complementary character as opposed to the many materials
written with the purpose to support all those who prepare
for such examinations and they refer to the entire subject
matter included in the analytical mathematics syllabus of
arithmetic in Romania, algebra and geometry from the
lower secondary grades.

These tests have been elaborated with the intention to
offer proper support to those who use the workbook,
assuring them the success and extra preparation for future

exams.
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