ENTRANCE EXAMS FOR THE |1.B. DIPLOMA PROGRAM

INDICATIVE PAST PAPERS

1. A. Answer if the following statements are True (T) or False (F):
L (x=yfx+y)=x*—y?
. (—x—2y)* =x* +4xy +4y?

B. Fill in the blanks:

Lo (o—) = OX% - Bxy -
. (x-3y =...

C. Factorize the following expressions completely:

L Xy—X*—xy+x+y-1=
. 16X +40xy + 25y° =
m.  16y° —9(x+y)’ =
IV. 2x°-3x+1=

2. A. Factorize completely the following expressions:

3
I 4a2h -2
9

. 5a™ —20a™1h + 20a™*?b?,n € N.

. 3x(1—y)?—6x%(y —1)? —3x(1—y)

2 2 .
B. The numbers a = Py and b = S-7= aregiven.

Find the numerical value of the expression a + b.

3. The surface of a carpet is shown below. The dimensions of the carpet are in meters.

2x

I.  Write down an expression for the area A, in m?, of the carpet.
If the area of the carpet is 10m?, then:
Il.  Calculate the value of x.
lll.  Hence, write down the value of the length and of width of the carpet, in
meters.



4. Given the equation: 2x? +5x —-1=0,
I.  Show that it has two real and distinct solutions, X, X,.
Il.  Find the value of the following expressions: X; +X,, X;-X,and
1 1

_J’__
Xy Xy

. . . 1 1
lll.  Construct a quadratic equation with roots: r, = —andr, =—.
X

1 X2
5. In triangle ABC, AC=20cm, BC=12 and ABC =90°.
I. Find the length ofAB.
D is the point on AB such that tan(DCB)=0,6.
Il. Find the length ofDB.
lll. Find the area of the triangle ADC.
A
20em
D
C 12¢cm [—B
6. 1. Solve the following inequality and write down its solutions in the form of an

interval A.
[2x — 1] 3—|1—2x|
-1<

3 4
2. If x € A, show that the following expression A is constant (independent of x), where

Va2 +2x+1 Vx2—4x+4
= +
x+1 x—2




7. The base of an electric iron has the shape of a pentagon ABCDE as shown below
where BCDE is a parallelogram with sides (x + 3)cm and (x + 5)cm and ABE is an
isosceles triangle (AB=AE) with height 2x cm. The area of ABCDE is 21 cm?.

IV. Express the area of ABCDE in terms of x.
V. Showthat2x? + 11x — 6 = 0.

VI. Find the length of CD.

VIl. Find approximately the angle BAE.
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8. The following quadratic form is given: Ax? — (A2 +1)x +4, 1 #0

1. Find the discriminant and show that the quadratic has real roots for any 4 # 0.

2. If x4, x, are the roots of the quadratic, express the sum § = x; + x, in terms of 4 # 0 and
find the value of the product P = x; - x, of the roots.

3.I1f A > 0, are the roots of the quadratic positive or negative? Justify your answer.

4.1f0 < A # 1 and x4, x, are the roots of the above quadratic, then compare the numbers
x1+.X'2
———= and 1.




9. 1. Choose, without justification, if the following statements are true (T) or false (F).
i. 1fb = 0, then Va2b = avb.
ii. Forany @, b = 0 holds Va2 + b2 = a + b.
iii. If « = 0, we can always write Va3 = Va.

2. For the following questions, choose (without justification) the correct answer

i. By the equation |x| + |y| = 0 can be deduced that:
a. x>0and y >0
b. |x| and |y| are opposite numbers
c. x=0and y=0
d. x>0and y <0.
ii. fx <0andy > 0then
a. [x|[+lyl=x+y
b. |x| + [yl = |x +yl
¢ Ix|=lyl=—x-y
d. |yl —Ix| =[x -y
iii. If the equation |2 — x| = —x + 2 holds, then
a. x =2
b. x>0
c. x<2
d 0<x<2

3. Show that the following expression is independent of n € N.

(8n+1 + 8n)2
(411 — 4n—1)3

10. The diagram shows the points O[O0, 0}, A{D, 13)
and B (6, 4).
I. Find the distance between the points A and B.
Il. Find the length of the line segment OB.
ll. Decide whether OAR is a right triangle.
lustify your answer.
IV. Find the area of the triangle AOB.

11. The equation 2xtsx+c= 0, wherec e R, has two -distinct- real roots . 1, .

I. Write the sum, 5, and the product, P, of these roots.

I
I. Ifitisalso given thatr, =1T ,showthat f =-1, r, =

L

—

2
M. Findthevalueof ce R.
IV. Determine whether 2x% +x— 1, is positive, negative or zero.



12. Gunter is at Berlin Airport watching the planes take off. He observes a plane that
is at an angle of elevation of 307 of where he is standing at point G. The plane is at
a height of 360 meters. This information is shown in the following diagram.
a. Calculate the horizontal distance, GH, of the plane from Gunter.

.-"-.JA 3

- RIFIT

5 o,

The plane took off from point T, which is 240+3 meters from where Gunter is
standing, as shown in the following diagram.

A

T rd A6

a 40D e T

b. Using your answer from part (a), calculate the angle ATH, that is the take off
angle of the plane.

13. A. For the following questions, choose the correct answer:

. Ifa+b=5 and a’ —b* =30, thevalue of a—b is:
A -5 B.-6 C.3 D.6

n.  If(a=b) =36 and a* =b? = 68, the value of ab is:

A, -32 B.12 C.-16 D.-138

2 —5x +4x-20 xl+4
! -75 “x?+10x +25

B. Simplify the following expression:



14.
A1l. a. Factorize the following expressions: A = x? — 10x + 25 and B = 25 — x?2.

2021
(x2-10x+25) (x+5)2021
(5—x)2021 (25—x2)2021

b. Simplify the expression I' =

A2. In the following questions, choose the correct answer

a. Ifx <2,thenA =|2x — 4| + 3 is simplifies to
i. A=2x—-1
ii. A=1-2x
iii. A=2x+7
iv. A=7-2x
b. In the right triangle ABC alongside holds: AR

™,
. . ra .
i. Sind = — AN
B

N . Al \

i, sind = = N

iii COSA = A N,
: = e

iv. CcosA = B—B T N,
15.

Af0,x)

B(2x—2.0)

B1. Show that 5x> —8x — 21 =0
B2. Find the area of the triangle AOB.
B3. Find the height of the triangle AOB that lies on the side AB.

B4. If the gradient of the line AB is -0.75, find the equation of this line in the form y = mx +
c.



16.

2_
let4 =2 16

x2—4x"
C1. For which values of x is A defined?

C2. Solve the equation |A]| = 2.

C3. Solve the inequality A < 2.

17.

Let the equation |a — 2|x? + |1 — 2a|x + |2 — a| = 0 with a # 2. The equation has two
real and distinct real roots.

D1. Find the possible values of a.
D2. Show that the roots of the equation are negative and reciprocals.

D3. If the first root (ry) is four times the other (r,), find the two roots.

18.

Al. Write down if the following statements are True (T) or False (F) (no justification of your
answer is required).

In the right triangle ABC (C = 90°) the following statements hold

B
a. tanf > tang
b. Al'? = AA?- AT?
c. cos@ > cosg 0 b
d. AB? = AD? + DB? A ) [] c

e. tan(0—¢) = %

A2. The expressions
2
A=25a%+20ab+4b> and B = 9c? —3cd +
are given where a, b, ¢, d are real numbers.

a. Factorize completely the expression A — B.

b. Find the relationship that «, b should satisfy and ¢, d should satisfy such that A + B = 0.



19.

Juan pays 8.75 euros for a single movie ticket. The total amount Juan pays for movie tickets in
a year can be modelled by y = 8.75x, where x represents the number of tickets purchased
per year and y represents the total amount, in euros, paid per year.

Last year Juan spent less than 88 euros.
B1. Determine the maximum number of movie tickets Juan purchased last year.

Maureen buys an annual movie ticket discount card for 50 euros and then pays 2.50 euros for
each movie ticket.

B2. Write down an equation in terms of x and y, using Maureen’s information.

During this year, Juan and Maureen will each buy the same number of tickets and will each
pay the same total amount of money.

B3. Find the number of tickets Juan will buy this year.

20.

The numbers a = \/(\/f— 5)2 —\/(2 —\/f)z and b =22 V22 +2 are given.
C1. Find the values of a and of b.
C2. You are giventhata = 3and b = 2. If a < x < 2b, show that

a. |[x—al+ [x—=2b| =1

b. x3 — 2bx? < 3ax — 6ab

21.

The quadratic 4x2 — 4Ax + (41 — 3), is given where 1 is a real number.

D1. Show that the discriminant of the quadraticis 4 = 16(1 — 1)(4 — 3).

D2. Find the possoble values of A such that the quadrtatic has two distinct real roots.

D3. For 1 = 2.9, solve the inequality 4x? — 4Ax + (41 — 3) < 0.

DA4. If x4, x, are the roots of the quadratic, find the value of A giventhatS + P = ? (where S

is the sum and P is the product of the roots of the quadratic).

D5. For A = 4, find the value of the expression |x; + 1||x, + 1|, without finding the roots of
the quadratic.



22.

Al. Write down if the following statements are True (T) or False (F) (no justification of your
answer is required).

f. If a® 4+ B2 = 0'is true for any real numbers a and b, then @ = 0 or 8 = 0.
g. Ifa<0,then|a| <D0.
h. If|x] <5,thenx <5o0rx < —5.
i. Foranynumber x = 0 holds that W = X.
j.  Forany real numbers a, B holds that (—a — )? = (a + )?
A2. Choose the correct answer

a. If|x| > 5then

A.x=5 r.x € (=5,5)
B.x =-5 A.x € (—o0,—=5) U (5, +)
b. The expression V5 + /5 is equal to

A./10 r.vs
B.5 A.V20
. |x—4| |x=3] .
c. If3 <x <4, thenthe expression — + ——is equal to
x—4 x-3
A 2 r.o
B.0 A =2

d. The expressionVvZ — 1 v/1 ++v2 V2 is equal to
A2 r.v8

B.1 A2

A3. Factorize completely the following expression:

5x —2x%—13
6x3 — 6x

23.

(In this question all lengths are in cm. It is given that V1764 = 42)

Sx+1 13— x

The area of the larger rectangle is 84cm? greater than the area of the smaller rectangle.



B1. Show that 5x% + 2x — 88 = 0.

B2. Find the area of the smaller rectangle.

24,

C1. In the following diagram EA = 10cm,EB = 12cm and EC = 8cm. Find the lengths
ED,AC and BD D

A

C2. In the following triangle ABC it is given that AI' = 9cm, tan 8 = 1,2 kattan ¢ = 1,8. Find
the length of the height BD.

25.

The equation (8 — 1)x? — 2(1 — 2)x + 1 = 0 is given where 1 is a real number.

D1. Solve the equation for 4 = 8.

D2. For A # 8, show that the discriminant is 4 = 41% — 121 — 16.

D3. For which values of A the equation has no solution?

DA4. For the values of A that the equation has two distinct real roots x4, x,, show that
X1+ x5+ 12x1x5 = 14+ 3 Axyx,

26.

Al. Write down if the following statements are True (T) or False (F) (no justification of your
answer is required).

k. d(x,—3) = |x + 3] is true that for any real number x.

I. |x—=y| <|x|—|y|is true for any real numbers x, y.

m. There are no real values of x for which v/—x is defined.

n. Theinequality x? + Ax + 12 > 0 with A # 0, is true for any x € R.

0. Theinequalities x?(x — 1) = 0 and x — 1 > 0 have the same set of solutions.

10



A2. Choose the correct answer.

2
e. The number /(9 —+7)" is equal to

A.9—+7 rvV7-9
B.2 A.9+5
f. The expression [x — 2| < 3 can be expressed as union of intervals in the form:

A.x € (—oo,—1] U [5,+0) .x € (—o0,—2] U [3,+x)
B.x € [—1,5] A x € [-2,3]
g. Ifx <y < w,thenthe expression |[w —y| + |y — x| — |x — w]| is equal to
A 2w —2x r.o
B.2y — 2x A 2y — 2w

h. If the inequality x? — 2x + y > 0 is true for any real number x, then:
Ay<l1 ry=1
B.y<1 Ay>1

i. Theequation|x—1|=x—-1
A.Has no solutions I'. Has unique solutionx = 1

B.Istrueforanyx <1 A.lstrueforanyx > 1

27.
Let a and 8 real numbers such that a # —f and

ala—1)?+p%a+ (1 —a)? +p3
A=
a+p

B1. Show that A4 is simplified as A = a? + % — 2a + 1.
B2. Show that A = 0 for any real number a, . When does the equation hold?

B3. The above a and f§ correspond to the width and the length of a rectangle respectively that
satisfy the inequalities 2 < @ < 3 and 3 < § < 5. If we reduce the width by 1 unit, find the
possible values of A.

11



28.
In the following diagram AB = 6¢cm, CD = 4cm and AC = 10cm.

C1. Find the lengths of AE and EC.
C2. Find the length of the line segment BD.
B

Gemn
dem

29.
The equation x? — 6x + k = 0, has roots x; and x, for which
2x, + 5x, =18

D1. Find the value of the sum of the roots S and express their product P in therms of k.

D2. Show that x, = 2.
D3. Find the value of the root x; and of k.

D4. For k = 8 and x4, x, the roots of the first equation, find the possible values of the
parameter u such that the inequality

2x1 + 5x; k
—4 2 _ < —=
(u )x —3 +u >
is true for any x € R.
30.
It is given that —3 < x < —%
B1. Find the value of
A_—2 x%+6x+ 9+ 6x
Vix2+4x+1+4
B2. Find the value of
12

B =
JVI0-1- JVi0+1

B3.I1f A = —2 and B = 4, show that the expression I' = |2x + A| — |2x — B] is
independent of x.

12



31.

C1. Given that the lines Li: (A + w)x +y = 7and Ly: x + (A + 3u)y = 1 intersect at
the point A(2,1), find the values of the parameters A and p.

C2. An architect is changing the dimensions of a parallelogram such that its area is
unchanged. The base of the parallelogram increases by 25% and its corresponding
height decreases by x%. Find the value of x.

32.

The following equation is given where u is a parameter, u € R.
x2=2u+3)x+p>+6u—5=0

D1. Show that the equation has two distinct real roots.

Let x4, x, the roots of the above equation. Without finding the roots

D2. Find their sum S = x; + x, and their product P = x;x, of the roots in terms of
the parameter pu.

D3. Express xZ + x2 in terms of the parameter u

D4. Show that the difference x; — x, is independent of the parameter p.

13



