
No. Items Score 

ALGEBRA 

1. Calculate the value of the expression: log3 36 −2 log3 2. 
Solution: 
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Answer:____________________________________________________________. 

2. Solve in the set  ℝ  the equation  √4𝑥𝑥 + 12 = 𝑥𝑥. 
Solution: 
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Answer:____________________________________________________________. 

3. 
Consider the matrix 𝐴𝐴 = �

1
𝑥𝑥−1

9
𝑥𝑥 𝑥𝑥3(𝑥𝑥 − 1)

�. Determine the real values of 𝑥𝑥, such 

that the matrix  𝐴𝐴 is invertible.  
Solution: 
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Answer:____________________________________________________________. 



4. Consider the expression  𝐸𝐸(𝑧𝑧) = 𝑝𝑝𝑧𝑧2 + 𝑝𝑝2𝑧𝑧 + 2 − 6𝑖𝑖. Determine the real values 
of  𝑝𝑝, such that  𝐸𝐸(1 + 2𝑖𝑖) is a real nonzero number. 
Solution: 
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5. Solve in the set ℝ the inequality  log3−𝑥𝑥0,25 ≤− 2.  
Solution: 
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Answer:____________________________________________________________. 



GEOMETRY  
6. On the picture, 𝐴𝐴𝐴𝐴 is a tangent line to the circle at the 

point 𝐴𝐴, and the point 𝐵𝐵 lies on the circle, so that the 
center 𝑂𝑂 lies on the line segment 𝐴𝐴𝐵𝐵.  Determine the 
measure in degrees of the angle 𝑂𝑂𝐴𝐴𝐴𝐴, if it is known that 
𝐴𝐴𝐵𝐵 = 3 cm and the radius of the circle is 1 cm. 

Solution: 
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Answer:___________________________________________________________. 

7. Determine the volume of a regular quadrilateral 
pyramid with all the edges of  6 cm.  
Solution: 
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Answer:____________________________________________________________. 



8. In a trapezoid, a circle can be inscribed. The small base 
of the trapezoid is 3 cm and the angle on the larger base 
is 60°.  Determine the length of the radius of the circle 
circumscribed about the trapezoid. 
Solution:  
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Answer:___________________________________________________________. 

ANALIZĂ MATEMATICĂ 
9. 

Establish the monotonicity of the sequence  (𝑎𝑎𝑛𝑛)𝑛𝑛≥1, 𝑎𝑎𝑛𝑛 = 2𝑛𝑛
𝑛𝑛+1

. 
Solution: 
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Answer:___________________________________________________________. 

10. Consider the function  𝑓𝑓: (0; +∞) → ℝ,    𝑓𝑓(𝑥𝑥) = 8 ln 𝑥𝑥 − 𝑥𝑥2.   

 a) Write the equation of the tangent line to the graph of the function  𝑓𝑓  at the point 
with the abscissa 𝑥𝑥0 = 1. 
Solution: 
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the section persons enter the section

 b) Calculate:  lim
𝑥𝑥→0

𝑓𝑓(𝑥𝑥+1)+𝑥𝑥2+2𝑥𝑥+1
2𝑥𝑥

. 

Solution: 
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Answer:___________________________________________________________. 

c) Calculate: ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑥𝑥𝑒𝑒
1  

Solution: 
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Answer:___________________________________________________________. 

ELEMENTS OF COMBINATORICS. NEWTON’S BINOMIAL THEOREM.                                                   
ELEMENTS OF PROBABILITY THEORY AND MATHEMATICAL STATISTICS 

11. In a store, sections A, B, C are working. During an hour 7 persons enter the store. Each 
person can randomly enter one of the sections. Determine the probability that 3 persons 
enter the section A, 2  B and 2 persons enter C.  

Solution:   
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Annex 

log𝑎𝑎 𝑏𝑏 − log𝑎𝑎 𝑐𝑐 = log𝑎𝑎
𝑏𝑏
𝑐𝑐

,  𝑎𝑎 ∈ ℝ+
∗ ∖ {1},  𝑏𝑏, 𝑐𝑐 ∈ ℝ+

∗  
log𝑎𝑎 𝑏𝑏𝑐𝑐 = 𝑐𝑐 log𝑎𝑎 𝑏𝑏 ,  𝑎𝑎 ∈ ℝ+

∗ ∖ {1},  𝑏𝑏 ∈ ℝ+
∗ , 𝑐𝑐 ∈ ℝ 

 
(𝑥𝑥𝛼𝛼)′ = 𝛼𝛼 𝑥𝑥𝛼𝛼−1, 𝛼𝛼 ∈ ℝ 

(ln 𝑥𝑥)′ =  1
𝑥𝑥
 

𝑦𝑦 = 𝑓𝑓(𝑥𝑥0) + 𝑓𝑓′(𝑥𝑥0)(𝑥𝑥 − 𝑥𝑥0) 

�𝑥𝑥𝛼𝛼𝑑𝑑𝑥𝑥 =
𝑥𝑥𝛼𝛼+1

𝛼𝛼 + 1
+ 𝐶𝐶, 𝛼𝛼 ∈ ℝ ∖ {−1} 

�𝑓𝑓(𝑥𝑥)𝑔𝑔′(𝑥𝑥)𝑑𝑑𝑥𝑥 = 𝑓𝑓(𝑥𝑥)𝑔𝑔(𝑥𝑥) −�𝑓𝑓′(𝑥𝑥)𝑔𝑔(𝑥𝑥)𝑑𝑑𝑥𝑥 

�𝑢𝑢𝑑𝑑𝑢𝑢 = 𝑢𝑢𝑢𝑢 − �𝑢𝑢𝑑𝑑𝑢𝑢 

lim
𝑥𝑥→0

ln(1 + 𝑥𝑥)
𝑥𝑥

= 1 
𝑎𝑎

sin𝛼𝛼
=

𝑏𝑏
sin𝛽𝛽

=
𝑐𝑐

sin 𝛾𝛾
= 2𝑅𝑅 

𝒱𝒱𝑝𝑝𝑝𝑝𝑝𝑝. =
1
3
𝒜𝒜𝑏𝑏 ∙ 𝐻𝐻 

(𝑎𝑎 + 𝑏𝑏)𝑛𝑛 = 𝐶𝐶𝑛𝑛0𝑎𝑎𝑛𝑛 + 𝐶𝐶𝑛𝑛1𝑎𝑎𝑛𝑛−1𝑏𝑏 + 𝐶𝐶𝑛𝑛2𝑎𝑎𝑛𝑛−2𝑏𝑏2 + ⋯+ 𝐶𝐶𝑛𝑛𝑘𝑘𝑎𝑎𝑛𝑛−𝑘𝑘𝑏𝑏𝑘𝑘 + ⋯+ 𝐶𝐶𝑛𝑛𝑛𝑛𝑏𝑏𝑛𝑛 
𝑇𝑇𝑘𝑘+1 = 𝐶𝐶𝑛𝑛𝑘𝑘𝑎𝑎𝑛𝑛−𝑘𝑘𝑏𝑏𝑘𝑘,𝑘𝑘 ∈ {0, 1, 2, … ,𝑛𝑛} 

𝐶𝐶𝑛𝑛𝑚𝑚 =
𝑛𝑛!

𝑚𝑚! (𝑛𝑛 −𝑚𝑚)!
, 0 ≤ 𝑚𝑚 ≤ 𝑛𝑛 

12. Determine the number of rational terms in the binomial expansion �√5 + √53 �
100

. 

Solution: 
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Answer:____________________________________________________________. 


