
1 
 

ENTRANCE EXAMS FOR THE I.B. DIPLOMA PROGRAM 

 

     INDICATIVE PAST PAPERS 
 

1. A. Answer if the following statements are True (T) or False (F): 

I. ( )( ) 22 yxyxyx −=+−−  

II. ( ) 222
442 yxyxyx ++=−−  

 
            B. Fill in the blanks:   

I. ( )  xyx 69 22
=−  

II. ( ) =−
3

3x  

 

C. Factorize the following expressions completely: 

 

I. =−++−− 1yxxyxyx 22  

II. =++ 22 y25xy40x16  

III. ( ) =+−
22 yx9y16  

IV. =+− 1x3x2 2  
 

2.  A. Factorize completely the following expressions: 

I. 4𝛼2𝑏 −
𝑏3

9
 

 
II. 5𝛼𝑛 − 20𝛼𝑛+1𝑏 + 20𝛼𝑛+2𝑏2, 𝑛 ∈ ℕ. 

 
III. 3𝑥(1 − 𝑦)2 − 6𝑥2(𝑦 − 1)2 − 3𝑥(1 − 𝑦) 

 

    B. The numbers 𝛼 =
2

3+√5
  and 𝑏 =

2

3−√5
 are given.  

         Find the numerical value of the expression 𝛼 + 𝑏.                                       
 

 

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

 

 

 

I. Write down an expression for the area A, in m2, of the carpet.  

If the area of the carpet is 10m2, then: 

II. Calculate the value of x. 

III. Hence, write down the value of the length and of width of the carpet, in 

meters. 
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4. Given the equation: 01x5x2 2 =−+ ,                         

I. Show that it has two real and distinct solutions, 21 x,x .  

II. Find the value of the following expressions: 2121 xx,xx + and   

 21 x

1

x

1
+

. 

III. Construct a quadratic equation with roots: 
1

1
x

1
r = and

2

2
x

1
r = . 

 

5. In triangle ABC, AC=20cm, BC=12 and ο90CB̂A = .  

I. Find the length ofΑΒ.       

D is the point on AB such that 6,0)ΒĈDtan( = . 

II. Find the length ofDB.       

III. Find the area of the triangle ADC.      

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6. 1. Solve the following inequality and write down its solutions in the form of an    

            interval 𝛥. 
|2𝑥 − 1|

3
− 1 <

3 − |1 − 2𝑥|

4
 

    2. If 𝑥 ∈ 𝛥, show that the following expression 𝛢 is constant (independent of 𝑥), 

where 

𝛢 =
√𝑥2 + 2𝑥 + 1

𝑥 + 1
+

√𝑥2 − 4𝑥 + 4

𝑥 − 2
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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 ΑΒΕ is an 
isosceles triangle (AB=ΑE) with height 2𝑥 cm. The area of ABCDE is 21 cm2. 

IV. Express the area of ABCDE in terms of 𝑥.                            
V. Show that 2𝑥2 + 11𝑥 − 6 = 0.                                    

VI. Find the length of CD.                                        

VII. Find approximately the angle 𝐵�̂�𝐸.                                                
 

  

 

 

 

8. The following quadratic form is given:   𝜆𝑥2 − (𝜆2 + 1)𝑥 + 𝜆,    𝜆 ≠ 0 

1. Find the discriminant and show that the quadratic has real roots for any 𝜆 ≠ 0.            

2. If 𝑥1, 𝑥2 are the roots of the quadratic, express the sum 𝑆 = 𝑥1 + 𝑥2 in terms of 𝜆 ≠ 0 and     

        find the value of the product 𝑃 = 𝑥1 ⋅ 𝑥2 of the roots.      

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

4. If 0 < 𝜆 ≠ 1 and 𝑥1, 𝑥2 are the roots of the above quadratic, then compare the numbers 

        
𝑥1+𝑥2

2
  and 1.     
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9. 1.  Choose, without justification, if the following statements are true (T) or false (F). 

i. If 𝑏 ≥ 0, then √𝛼2𝑏 = 𝛼√𝑏. 

ii. For any 𝛼, 𝑏 ≥ 0 holds √𝑎2 + 𝑏2 = 𝑎 + 𝑏. 

iii. If 𝛼 ≥ 0, we can always write √𝛼36
= √𝛼.                               

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

i. By the equation |𝑥| + |𝑦| = 0 can be deduced that: 

a. 𝑥 > 0 and  𝑦 > 0 

b. |𝑥| and |𝑦| are opposite numbers 

c. 𝑥 = 0 and  𝑦 = 0 

d. 𝑥 > 0 and  𝑦 < 0. 

ii. If 𝑥 < 0 and 𝑦 > 0 then 

a. |𝑥| + |𝑦| = 𝑥 + 𝑦 

b. |𝑥| + |𝑦| ≥ |𝑥 + 𝑦| 

c. |𝑥| − |𝑦| = −𝑥 − 𝑦 

d. |𝑦| − |𝑥| = |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

(4𝑛 − 4𝑛−1)3
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14. 

A1. a. Factorize the following expressions: 𝐴 = 𝑥2 − 10𝑥 + 25 and 𝛣 = 25 − 𝑥2. 

      b. Simplify the expression 𝛤 =
(𝑥2−10𝑥+25)

2021
(𝑥+5)2021

(5−𝑥)2021 (25−𝑥2)2021  

Α2. In the following questions, choose the correct answer 

a. If 𝑥 < 2, then 𝐴 = |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: 

i. 𝑠𝑖𝑛𝐴 =
𝛤𝛥

𝛢𝛣
 

ii. 𝑠𝑖𝑛𝐴 =
𝛢𝛥

𝛢𝛤
 

iii. 𝑐𝑜𝑠𝐴 =
𝐴𝛤

𝛢𝛣
 

iv. 𝑐𝑜𝑠𝐴 =
𝐵𝛤

𝛢𝛣
 

 

15. 

  

B1. Show that 5𝑥2 − 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.  
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A 

B 

C 
𝜑 

𝜃 

D 

16. 

Let 𝐴 =
𝑥2−16

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|𝑥2 + |1 − 2𝑎|𝑥 + |2 − 𝑎| = 0 with 𝑎 ≠ 2. The equation has two 

real and distinct real roots.  

D1. Find the possible values of α.                                                                       

D2. Show that the roots of the equation are negative and reciprocals.                                                                     

D3. If the first root (𝑟1) is four times the other (𝑟2), find the two roots.   

  

18. 

A1. Write down if the following statements are True (T) or False (F) (no justification of your 

answer is required).  

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

      

a. 𝑡𝑎𝑛𝜃 > 𝑡𝑎𝑛𝜑 

b. 𝛢𝛤2  =  𝛢𝛥2 –  𝛥𝛤2  

c. 𝑐𝑜𝑠𝜃 > 𝑐𝑜𝑠𝜑 

d. 𝛢𝛣2 = 𝛢𝐷2 + 𝐷𝛣2 

e. 𝑡𝑎𝑛(𝜃 − 𝜑)  =
𝛣𝐷

𝛢𝐷
  

         

 Α2. The expressions 

𝐴 = 25𝛼2 + 20𝛼𝑏 + 4𝑏2     and       𝛣 =  9𝑐2  − 3𝑐𝑑 + 
𝑑2

4
 

are given where 𝑎, 𝑏, 𝑐, 𝑑 are real numbers. 

 a. Factorize completely the expression 𝐴 − 𝐵.  

b. Find the relationship that 𝛼, 𝑏 should satisfy and 𝑐, 𝑑 should satisfy such that 𝛢 + 𝐵 = 0. 
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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  𝛼 = √(√2 − 5)
2

− √(2 − √2)
2

 and  𝑏 = √2 √2 − √2 √2 + √2  are given. 

C1. Find the values of 𝑎 and of 𝑏.                                                                                               

C2. You are given that 𝑎 = 3 and 𝑏 = 2. If 𝛼 < 𝑥 < 2𝑏, show that 

a. |𝑥 − 𝑎| +  |𝑥 − 2𝑏| = 1      

b. 𝑥3 − 2𝑏𝑥2 < 3𝑎𝑥 − 6𝑎𝑏                                                                                                 

 

21. 

The quadratic 4𝑥2 − 4𝜆𝑥 + (4𝜆 − 3), is given where 𝜆 is a real number. 

D1. Show that the discriminant of the quadratic is 𝛥 = 16(𝜆 − 1)(𝜆 − 3).                           

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

D3. For 𝜆 = 2.9, solve the inequality 4𝑥2 − 4𝜆𝑥 + (4𝜆 − 3) < 0.                                        

D4. If 𝑥1, 𝑥2 are the roots of the quadratic, find the value of 𝜆 given that 𝑆 + 𝑃 =
29

4
 (where 

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

D5. For 𝜆 = 4, find the value of the expression |𝑥1 + 1||𝑥2 + 1|, without finding the roots of 

the quadratic.                                                                                                                                          
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22. 

 A1. Write down if the following statements are True (T) or False (F) (no justification of your 

answer is required).  

f. If 𝛼2 + 𝛽2 = 0 is true for any real numbers 𝑎 and 𝑏, then 𝛼 = 0 or 𝛽 = 0. 

g. If 𝛼 < 0, then |𝛼| < 0. 

h. If |𝑥| ≤ 5, then 𝑥 ≤ 5 or 𝑥 ≤ −5. 

i. For any number 𝑥 ≥ 0 holds that √(−𝑥)2 = 𝑥.  

j. For any real numbers 𝛼, 𝛽 holds that (−𝛼 − 𝛽)2 = (𝛼 + 𝛽)2  

Α2. Choose the correct answer  

a. If |𝑥| > 5 then 

Α. 𝑥 = 5               Γ. 𝑥 ∈ (−5,5) 

B. 𝑥 = −5           Δ. 𝑥 ∈ (−∞, −5) ∪ (5, +∞) 

b. The expression √5 + √5 is equal to  

Α. √10               Γ. √5 

B. 5                    Δ. √20 

c. If 3 < 𝑥 < 4, then the expression  
|𝑥−4|

𝑥−4
+

|𝑥−3|

𝑥−3
 is equal to 

Α. 2               Γ. 0 

               B. 0              Δ. −2 

d. The expression √√2 − 1  √1 + √2  √2   is equal to 

Α. √2               Γ. √8 

               B. 1                    Δ. 2 

Α3. Factorize completely the following expression: 

5𝑥 − 2𝑥2 − 3

6𝑥3 − 6𝑥
 

 

23. 

(In this question all lengths are in cm. It is given that √1764 = 42) 

 

The area of the larger rectangle is 84cm2 greater than the area of the smaller rectangle. 
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B1. Show that 5𝑥2 + 2𝑥 − 88 = 0. 

B2. Find the area of the smaller rectangle.   

 

24. 

C1. In the following diagram 𝛦𝛢 = 10𝑐𝑚, 𝛦𝐵 = 12𝑐𝑚 and 𝛦𝐶 = 8𝑐𝑚. Find the lengths 

𝛦𝐷, 𝛢𝐶 and 𝛣𝐷. 

          

                 

 

C2. In the following triangle 𝛢𝛣𝐶 it is given that 𝛢𝛤 = 9𝑐𝑚, tan 𝜃 = 1,2 και tan 𝜙 = 1,8. 

Find the length of the height 𝐵𝐷.  

                          

 

 

25. 

The equation (8 − 𝜆)𝑥2 − 2(𝜆 − 2)𝑥 + 1 = 0 is given where 𝜆 is a real number. 

D1. Solve the equation for 𝜆 = 8.                              

D2. For 𝜆 ≠ 8, show that the discriminant is 𝛥 = 4𝜆2 − 12𝜆 − 16.             

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

D4. For the values of 𝜆 that the equation has two distinct real roots 𝑥1, 𝑥2, show that  

𝑥1 + 𝑥2 + 12𝑥1𝑥2 = 1 + 3 𝜆𝑥1𝑥2 

 

26. 

A1. 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. 

l. |𝑥 − 𝑦| ≤ |𝑥| − |𝑦| is true for any real numbers 𝑥, 𝑦. 

m. There are no real values of 𝑥 for which √−𝑥 is defined. 

n. The inequality 𝑥2 + 𝜆𝑥 + 𝜆2 > 0 with 𝜆 ≠ 0, is true for any 𝑥 ∈ ℝ.  

o. The inequalities 𝑥2(𝑥 − 1) ≥ 0 and 𝑥 − 1 ≥ 0 have the same set of solutions. 
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Α2. Choose the correct answer. 

e. The number √(9 − √7)
2

 is equal to 

Α. 9 − √7               Γ. √7 − 9 

B. 2                          Δ. 9 + √5 

f. The expression |𝑥 − 2| ≤ 3 can be expressed as union of intervals in the form:  

Α. 𝑥 ∈ (−∞, −1] ∪ [5, +∞)               Γ. 𝑥 ∈ (−∞, −2] ∪ [3, +∞) 

B. 𝑥 ∈ [−1,5]                                        Δ. 𝑥 ∈ [−2,3] 

g. If 𝑥 < 𝑦 < 𝑤, then the expression |𝑤 − 𝑦| + |𝑦 − 𝑥| − |𝑥 − 𝑤| is equal to 

Α. 2𝑤 − 2𝑥               Γ. 0 

               B. 2𝑦 − 2𝑥               Δ. 2𝑦 − 2𝑤 

h. If the inequality 𝑥2 − 2𝑥 + 𝛾 > 0 is true for any real number 𝑥, then:  

Α. 𝛾 < 1                    Γ. 𝛾 = 1 

               B. 𝛾 ≤ 1                   Δ. 𝛾 > 1 

i. The equation |𝑥 − 1| = 𝑥 − 1  

 Α.Has no solutions                                Γ. Has unique solution 𝑥 = 1 

               B. Is true for any 𝑥 < 1                        Δ. Is true for any 𝑥 ≥ 1                     

 

27.     

Let 𝑎 and 𝛽 real numbers such that 𝑎 ≠ −𝛽 and  

𝛢 =
𝛼(𝛼 − 1)2 + 𝛽2𝛼 + 𝛽(1 − 𝛼)2 + 𝛽3

𝛼 + 𝛽
 

Β1. Show that 𝛢 is simplified as 𝛢 = 𝛼2 + 𝛽2 − 2𝛼 + 1.                                                           

Β2. Show that 𝛢 ≥ 0 for any real number 𝛼, 𝛽. When does the equation hold?                   

Β3. The above 𝛼 and 𝛽 correspond to the width and the length of a rectangle respectively 

that satisfy the inequalities 2 < 𝛼 < 3 and 3 < 𝛽 < 5. If we reduce the width by 1 unit, find 

the possible values of 𝐴.                                                                                                                          
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28. 

In the following diagram 𝛢𝛣 = 6𝑐𝑚, 𝐶𝐷 = 4𝑐𝑚 and 𝛢𝐶 = 10𝑐𝑚.  

C1. Find the lengths of 𝛢𝛦 and 𝛦𝐶.                                      

C2. Find the length of the line segment 𝛣𝐷.                                      

 

 

29. 

The equation 𝑥2 − 6𝑥 + 𝑘 = 0, has roots 𝑥1 and 𝑥2 for which 

2𝑥1 + 5𝑥2 = 18 

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

                               

        D2. Show that 𝑥2 = 2.                                         

        D3. Find the value of the root 𝑥1 and of 𝑘.                

         D4. For 𝑘 = 8 and 𝑥1, 𝑥2 the roots of the first equation, find the possible values of the  

 parameter 𝜇 such that the inequality 

(𝜇 − 4)𝑥2 −
2𝑥1 + 5𝑥2

3
𝑥 + 𝜇 < −

𝑘

2
 

 is true for any 𝑥 ∈ ℝ.                            

 


