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Problem 1 (9 points) 

Determine the number of zeros of the function 

𝑓(𝑥) = 2𝑒2−𝑥2
(𝑥6 − 3𝑥4 + 5𝑥2 − 1) − 2𝑒 − 5,    𝑥 ∈ 𝑅. 

 

 

Problem 2 (12 points) 

Find the limit 

lim
𝑥→0

( lim
𝑛→∞

1

𝑥
(𝐴𝑛 − 𝐸)), 

where 

𝐴 = (
1

𝑥

𝑛

−
𝑥

𝑛
1

) , 𝐸 = (
1 0
0 1

). 

 

 

Problem 3 (10 points) 

Find the sum 

𝑓(0) + 𝑓 (
1

2022
) + 𝑓 (

2

2022
) + 𝑓 (

3

2022
) + ⋯ + 𝑓 (

2021

2022
) + 𝑓 (

2022

2022
) 

for given function 

𝑓(𝑥) =
𝑎2𝑥

𝑎2𝑥 + 𝑎
 , 𝑎 > 0,   𝑥 ∈ 𝑅. 

 

 

Problem 4 (9 points) 

Draw a line defined by the complex equation (t is a real parameter): 

𝑧‧(1 + 𝑒−𝑖𝑡)
2

= 1. 

 



 

 

 

Problem 5 (9 points) 

Find the limit 

lim
𝑛→∞

1

√𝑛
∫ 𝑙𝑛 (1 +

1

√𝑥
) 𝑑𝑥

𝑛

1

. 

 

 

Problem 6 (8 points) 
Find the sum of the series 

∑
𝑛

2𝑛

∞

𝑛=1

 . 

 

 

Problem 7 (12 points) 
Find the volume of the m-dimensional pyramid Tm such that 

𝑥1 ≥ 0,  𝑥2 ≥ 0, ⋯ , 𝑥𝑚 ≥ 0,  𝑥1 +  𝑥2 + ⋯ + 𝑥𝑚 ≤ ℎ. 
 

 

Problem 8 (12 points) 
Find real solutions of the differential equation 

(𝑦′)3 +
2𝑦′

𝑥2
= 1 +

2

𝑥2
+

6𝑦

𝑥
+

12𝑦2

𝑥2
+

8𝑦3

𝑥3
+

4𝑦

𝑥3
. 

 

 

Problem 9 (9 points) 

Suppose that a linear homogeneous differential equation of the order 𝑛 with constant 

real coefficients is given. It is known that 𝑥50 sin4(3𝑥) is one of the solutions of this 

equation. Find the smallest possible value of 𝑛.  

 

 

Problem 10 (10 points) 
Players A and B play a chess match between themselves. Player A wins the game with 

a probability of 0.6. To even the odds, they agreed that player А wins if he wins three 

games, and B wins if he wins two games (draws are not counted). What is the proba-

bility of each player winning the match? 

 


