
No. Items Score 

ALGEBRA 

1. Calculate the value of the expression:  32
3
5 − 8. 

Solution: 
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Answer:_____________________________________________________________. 

2. Determine the remainder of the division of the polynomial                                              
𝑃(𝑋) = 2𝑋3 + 𝑋2 − 5𝑋 + 1 by the binomial 𝑋 − 2. 
Solution: 
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Answer:____________________________________________________________. 

3. Solve in the set ℝ the equation √4 − 𝑥 = 𝑥 − 2.  
Solution: 
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Answer:_____________________________________________________________. 



4. 

�2𝑧 + 6𝑖 𝑧̅
3 + 𝑖 1� = 0. 

Determine the complex numbers  𝑧 = 𝑎 + 𝑏𝑖, 𝑎, 𝑏 ∈ ℝ, 𝑖2 = −1, such that 

Solution: 
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Answer:____________________________________________________________. 

5. In a triangle, 𝛼 is the measure in degrees of an angle. Determine  𝛼, if it is known that  
cos(2𝛼) + sin𝛼 − 1 = 0. 
Solution: 
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Answer:____________________________________________________________. 



GEOMETRY  
6. Determine the total surface area of a cube, if it is known that its volume                                 

is equal to 8 cm3. 

Solution: 
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Answer:_____________________________________________________________. 

7. Consider the right-angled triangle 𝐴𝐵𝐶, where 
 𝑚(∠𝐴𝐵𝐶) =  90° and 𝐵𝐶 = 36  cm. On the sides 
𝐴𝐵, 𝐴𝐶 and 𝐵𝐶 the points 𝑃,𝑄 and 𝑅 are respectively 
taken, so that 𝑃𝑄𝐶𝑅 is a rhombus with the side of 20 cm. 
Determine the area of the triangle 𝐴𝑃𝑄. 
Solution: 
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Answer:____________________________________________________________. 



8. The base of a pyramid is a circumscriptible isosceles 
trapezoid with the bases of 4 cm and 16 cm. All the 
dihedral angles between the lateral faces and the base of 
the pyramid are of 60°. Determine the length of the 
altitude of the pyramid.   
Solution:  
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Answer:____________________________________________________________. 

MATHEMATICAL ANALYSIS 
9. Consider the sequence (𝑏𝑛)𝑛≥1, 𝑏𝑛+1 = 3 𝑏𝑛, 𝑏1 = 2. Determine the third term of 

the sequence. 
Solution:  
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10. Consider the function  𝑓: (0; +∞) → ℝ,    𝑓(𝑥) = 4 ln 𝑥 − 𝑥. 

a) Determine the intervals of monotonicity of the function 𝑓. 
Solution: 
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Answer:____________________________________________________________. 

b) Compare  lim𝑥→+∞ �𝑥 −
𝑥2−2𝑥+3

𝑥
�   and   𝑓(𝑒). 

Solution: 

 
 
 

 

L 
0 
1 
2 
3 
4 
5 
6 
7 
8 
 
 
 

L 
0 
1 
2 
3 
4 
5 
6 
7 
8 

Answer:____________________________________________________________. 

c) Calculate:  ∫ 𝑓(𝑥)
𝑥

𝑒
1 𝑑𝑥. 

Solution: 
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Answer:____________________________________________________________. 



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

11. Four dice are rolled simultaneously. Determine the probability that the product of the 
numbers appearing on the dice is equal to 15. 

 Solution:   

 

 

 

 

 

 

 

 

L 
0 
1 
2 
3 
4 
5 
6 
7 
8 

L 
0 
1 
2 
3 
4 
5 
6 
7 
8 

Answer:_____________________________________________________________. 

12. Determine the term containing 𝑎10 in the binomial expansion �√𝑎 + 1
√𝑎3 �

25
. 

Solution: 
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Annex 

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

∗ , 𝑐 ∈ ℝ 

log𝑎𝑐 𝑏 =
1
c

log𝑎 𝑏 ,  𝑎 ∈ ℝ+
∗ ∖ {1},  𝑏 ∈ ℝ+

∗ , 𝑐 ≠ 0 
(𝑥𝛼)′ = 𝛼 𝑥𝛼−1, 𝛼 ∈ ℝ 

(ln 𝑥)′ =  
1
𝑥

 

�𝑥𝛼𝑑𝑥 =
𝑥𝛼+1

𝛼 + 1
+ 𝐶, 𝛼 ∈ ℝ ∖ {−1} 

cos(2𝛼) = cos2 𝛼 − sin2 𝛼 

𝒜∆ =
1
2
𝑎 ℎ𝑎 

(𝑎 + 𝑏)𝑛 = 𝐶𝑛0𝑎𝑛 + 𝐶𝑛1𝑎𝑛−1𝑏 + 𝐶𝑛2𝑎𝑛−2𝑏2 + ⋯+ 𝐶𝑛𝑘𝑎𝑛−𝑘𝑏𝑘 + ⋯+ 𝐶𝑛𝑛𝑏𝑛 
𝑇𝑘+1 = 𝐶𝑛𝑘𝑎𝑛−𝑘𝑏𝑘,𝑘 ∈ {0, 1, 2, … , 𝑛} 

𝐶𝑛𝑚 =
𝑛!

𝑚! (𝑛 −𝑚)!
, 0 ≤ 𝑚 ≤ 𝑛 

𝐴𝑛𝑚 =
𝑛!

(𝑛 −𝑚)!
, 0 ≤ 𝑚 ≤ 𝑛 


