
No Items Score 

ALGEBRA 

1. 
Calculate the value of the expression  0,2 + √

34

125
− 2

3
. 

Solution: 
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Answer:__________________________________________________________. 

2. Solve in the set  ℝ  the inequality   64 ∙ 0,25𝑡 < 1. 
 Solution: 
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Answer:__________________________________________________________. 

3. 
Determine the real values of 𝑥, such that the matrix  𝐴 = (

1

𝑥
4 + 𝑥

2 𝑥3
) is invertible. 

Solution: 
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Answer:__________________________________________________________. 



4. 
Determine the real values of  𝑝  and  𝑞, such that the complex number  𝑧 = 3 − 𝑖 is 

a solution of the equation  𝑧2 + 𝑝𝑧 + 𝑞 + 8𝑖 = 0,  where 𝑖2 = −1.   

Solution: 
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Answer:__________________________________________________________. 

5. 
Consider 𝛼 ∈ (

𝜋

2
, 𝜋)  and  𝛽 ∈ (0,

𝜋

2
), such that:  

𝛼

2
+ 𝛽 =

𝜋

2
, 27 sin2 𝛼 + 6 cos 𝛼 − 26 = 0. 

Determine the value of  sin 𝛽.  

Solution: 
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Answer:_________________________________________________________. 



GEOMETRY   

6. 
The axial section of a right circular cone is a right 

triangle. Determine the area of the lateral surface 

of the cone, if the height of the cone is 3 cm. 

Solution: 
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Answer:_________________________________________________________. 

7. 
In an isosceles trapezoid the diagonal is 

perpendicular to the lateral side and has a length of 

100 cm. Determine the perimeter of the trapezoid 

if the height of the trapezoid is 60 cm.  

Solution: 
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Answer:__________________________________________________________. 



8. 
 The area of the lateral surface of a regular 

quadrilateral pyramid is 200 cm2, and the dihedral 

angles at the base of the pyramid are of 60°. 

Determine the volume of the pyramid. 

Solution:  
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Answer:_________________________________________________________. 

MATHEMATICAL ANALYSIS 

9. The numbers 30, 𝑘, −2  are consecutive terms of an arithmetic progression. 

Determine the value of  𝑘. 
Solution: 

 

 

Answer:_________________________________________________________. 
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10. Consider the function 𝑓: ℝ → ℝ,    𝑓(𝑥) =
𝑥

𝑥2+4
. 

a)  Determine the points of local extrema of the function  𝑓. 

Solution: 
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Answer:_________________________________________________________. 



 

 
b)    Calculate: lim

𝑥→0

√𝑥2+𝑥+1−1

𝑓(𝑥)
.  

Solution: 
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Answer: ________________________________________________________. 

c) Determine the real value of 𝑚 > 0, such that the line 𝑥 = 𝑚  divides the figure 

bounded by the graph of the function  𝑓, coordinate axes and the line  𝑥 = 2√3  in 

two figures of equal areas. 

 Solution: 
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Answer:_________________________________________________________. 



Annex 

log𝑎 𝑏𝑐 = 𝑐 log𝑎 𝑏 ,  𝑎 ∈ ℝ+
∗ ∖ {1},  𝑏 ∈ ℝ+

∗ , 𝑐 ∈ ℝ 

 log𝑎 𝑏 +  log𝑎 𝑐 =  log𝑎(𝑏𝑐) ,  𝑎 ∈ ℝ+
∗ ∖ {1},  𝑏, 𝑐 ∈ ℝ+

∗  

cos(2𝛼) = 2 cos2 𝛼 − 1 

(
𝑓

𝑔
)

′

=
𝑓′ ∙ 𝑔 − 𝑓 ∙ 𝑔′

𝑔2
 

(𝑥𝛼)′ = 𝛼 𝑥𝛼−1, 𝛼 ∈ ℝ 

∫
𝑑𝑥

𝑥
= ln|𝑥| + 𝐶 

𝒜𝑙𝑎𝑡.𝑠𝑟𝑓.𝑎𝑟𝑒𝑎 = 𝜋𝑅𝐺 

𝒱𝑝𝑦𝑟𝑎𝑚𝑖𝑑  =
1

3
𝒜𝑏𝐻 

(𝑎 + 𝑏)𝑛 = 𝐶𝑛
0𝑎𝑛 + 𝐶𝑛

1𝑎𝑛−1𝑏 + 𝐶𝑛
2𝑎𝑛−2𝑏2 + ⋯ + 𝐶𝑛

𝑘𝑎𝑛−𝑘𝑏𝑘 + ⋯ + 𝐶𝑛
𝑛𝑏𝑛 

𝑇𝑘+1 = 𝐶𝑛
𝑘𝑎𝑛−𝑘𝑏𝑘, 𝑘 ∈ {0, 1, 2, … , 𝑛}, 𝐶𝑛

𝑘 =
𝑛!

𝑘! (𝑛 − 𝑘)!
, 𝐴𝑛

𝑘 =
𝑛!

(𝑛 − 𝑘)!
, 0 ≤ 𝑘 ≤ 𝑛 

ELEMENTS OF COMBINATORICS. NEWTON’S BINOMIAL THEOREM.                                                   

ELEMENTS OF PROBABILITY THEORY AND MATHEMATICAL STATISTICS 

11. A random 4-digit number with non-repeating digits is formed using the digits            

1, 2, 3, 4, 5, and 6. Determine the probability that the formed number contains the 

digit 5.  

Solution:   
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Answer:_________________________________________________________. 

12. The sum of the coefficients of the first three and the last three terms in the binomial 

expansion (√𝑥 +
1

√𝑥
3 )

𝑛
 is equal to 112. Determine the middle term in the 

expansion.  

Solution: 
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Answer:__________________________________________________________. 


