
Êàíäèäàò-ñòóäåíòñêè èçïèò

Çà ìàãèñòúðñêè ïðîãðàìè

Áåçæè÷íè ìðåæè è óñòðîéñòâà

Àåðîêîñìè÷åñêî èíæåíåðñòâî è êîìóíèêàöèè

Êîìóíèêàöèè è ôèçè÷íà åëåêòîðíèêà

Çàäà÷à 1. Äàäåíè ñà êîìïëåêñíèòå ÷èñëà

z1 = 2eiπ/4 è z2 = 1 + i.

Èç÷èñëåòå ïðîèçâåäåíèåòî z = z1 · z2.

Çàäà÷à 2. Èç÷èñëåòå ñðåäíàòà ñòîéíîñò íà ôóíêöèÿòà

f(x) = sin(x)

â èíòåðâàëà x ∈ [0, π].

Çàäà÷à 3. Äàäåíè ñà ôóíêöèèòå f(x) = x2 + 2x− 1 è g(x) = ex. Êîÿ ôóíêöèÿ ðàñòå
ïî-áúðçî â òî÷êàòà x = 0?

Çàäà÷à 4. Äàäåíà å ìàòðèöà A è âåêòîð b, êúäåòî êúäåòî

A =

1 1 0
1 0 1
3 1 1

 , b =

12
1


Íàìåðåòå äúëæèíàòà íà âåêòîðà v = Ab

Çàäà÷à 5. Äàäåíî å ñêàëàðíî ïîëå ϕ = 3 sin(x)y+ y2. Èç÷èñëåòå ãðàäèåíòà íà ïîëåòî
∇ϕ.

Çàäà÷à 6. Ïðîåêòèðàéòå íåèíâåðòèðàù óñèëâàòåë íà áàçàòà íà ñõåìà ñ îïåðàöèîíåí
óñèëâàòåë ñ êîåôèöèåíò íà óñèëâàíå G = 26 dB. Êàêâè ñà ñúîáðàæåíèÿòà
çà ïîäáîð íà ñòîéíîñòòà íà åëåìåíòèòå?

Çàäà÷à 7. Äàäåí å èçòî÷íèê íà ñèãíàë, êîéòî èìà âúòðåøíî ñúïðîòèâëåíèå 10 kΩ
è ãåíåðèðà ñèãíàë ñ àìïëèòóäà 2V, êîãàòî íå å íàòîâàðåí. Èçòî÷íèêúò
å íàòîâàðåí ñ òîâàð 500Ω. Êàêâà ùå áúäå ñòîéíîñòòà íà àìïëèòóäàòà íà
ñèãíàëà âúðõó òîâàðà è êàêâà å îòäåëåíàòà âúðõó íåãî ìîùíîñò? Êàê ñå
èçìåíÿ ñèòóàöèÿòà ïðè íàëè÷èå íà áóôåð íà ñèãíàëà ñ èäåàëíè õàðàêòå-
ðèñòèêè (íóëåâî èçõîäíî è áåçêðàéíî ãîëÿìî âõîäíî ñúïðîòèâëåíèå)?

Çàäà÷à 8. Äàäåíî å ñëåäíîòî ëîãè÷åñêî óðàâíåíå:

Y = AC + AB +BC.

Íà÷åðòàéòå ñõåìàòà è ïîêàæåòå òàáëèöàòà íà èñòèííîñò íà ëîãè÷åêñàòà
âåðèãà, êîÿòî ñå îïèñâà ñ òîâà óðàâíåíèå.



Çàäà÷à 9. Äàäåíà å RC âåðèãà, ïðåäñòàâåíà äîëó. Ñòîéíîñòèòå íà åëåìåíòèòå ñà R =
100Ω, C = 10nF. Íà âõîäà íà âåðèãàòà ïîñòúïâà ñèãíàë

Uin = cos(ωt) + cos(10ωt) + cos(100ωt),

êúäåòî úãëîâàòà ÷åñòîòà å ω = 105 rad/s. Èçõîäíèÿò ñèãíàë ìîæå äà ñå
ïðåäñòàâè êàòî

Uo = U1 cos(ωt+ φ1) + U2 cos(ωt+ φ2) + U3 cos(ωt+ φ3).

Èç÷èñëåòå ãîëåìèíàòà íà àìïëèòóäèòå U1, U2 è U3.
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Çàäà÷à 10. Àêî ÷åñòîòàòà íà åëåêòðîìàãíèòíà âúëíà å f = 10GHz à ôàçîâàòà ñêî-
ðîñò å v = 2.108m/s, îïðåäåëåòå äúëæèíàòà íà âúëíàòà è êîåôèöèåíòà íà
ïðå÷óïâàíå íà ñðåäàòà íà ðàçïðîñòðàíåíèå.

Çàäà÷à 11. Òÿëî 1 ñ ìàñà m ñå äâèæè ñúñ ñêîðîñò v. Óäðÿ ñå â íåïîäâèæíî òÿëî
2 ñ ìàñà 3m. Óäàðúò å èäåàëíî åëàñòè÷åí, ÷åëåí è öåíòðàëåí. Êîëêî å
ñêîðîñòòà u íà òÿëîòî 2 ñëåä óäàðà?

Çàäà÷à 12. Êîíäåíçàòîðíà áàòåðèÿ å ñúñòàâåíà îò äâà êîíäåíçàòîðà ñ êàïàöèòåòè 6µF
è 2µF, êîèòî ñà ñâúðçàíè ïîñëåäîâàòåëíî. Íà áàòåðèÿòà å ïîäàäåíî íàïðå-
æåíèå 100 V. Ïðåñìåòíåòå çàïàñåíàòà â íåÿ åëåêòðè÷íà åíåðãèÿ.

Çàäà÷à 13. Êâàäðàòíà ðàìêà ñúñ ñòðàíè l = 20 cm å ïîñòàâåíà ïåðïåíäèêóëÿðíî íà
âåêòîðà íà ïðîìåíëèâî ìàãíèòíî ïîëå ñ ìàêñèìàëíà ñòîéíîñò Bmax =
0,2T. Îïðåäåëåòå èíäóöèðàíîòî ÅÄÍ àêî ìàãíèòíîòî ïîëå ñïàäà ëèíåéíî
ñ âðåìåòî îò ìàêñèìóìà ñè äî Bmin = 0T çà âðåìå t = 20ms.



Отговори 2024:  

Задача 1.  𝑧 = 2𝑖√2 

Задача 2.  2/ 

Задача 3.  f(x) 

Задача 4.  7 

Задача 5.   

 

Задача 6.    Rf = 19R1. Ако изберем например R1 = 1 k  тогава  Rf = 19 k 

Problem 7.  Напрежение върху товара = 95.25 mV, мощност = 18.1 W. Ако се използва 

буфер, товара не променя напрежението на източника и напрежението е 2 V а мощността 

е 8 mW.  

Задача 8.  

A B C AC AB BC 
Y = AC + AB + 
BC 

0 0 0 0 0 0 0 

0 0 1 0 0 0 0 

0 1 0 0 0 0 0 

0 1 1 0 0 1 1 

1 0 0 0 0 0 0 

1 0 1 1 0 0 1 

1 1 0 0 1 0 1 

 

Задача 10.   Дължина на вълната = 2 cm, коефициент на пречупване = 1.5 

Задача 11.      v/2 

Задача 12.    7.5 mJ 

Задача 13.    0.4 V 

 

A 

B 

A 

C 

B 

C 

 



Entrance Exam

for the master's degree program

"Aerospace Engineering and Communications"

Problem 1. Given are the following complex numbers

z1 = 2eiπ/4 and z2 = 1 + i.

Calculate the product z = z1 · z2.

Problem 2. Calculate the average value of the function

f(x) = sin(x)

in the interval x ∈ [0, π].

Problem 3. Given are the functions f(x) = x2 + 2x − 1 è g(x) = ex. Which function
increases faster at the point x = 0?

Problem 4. Given are a matrix A and a vector b, where

A =

1 1 0
1 0 1
3 1 1

 , b =

12
1


Determine the length of the vector v = Ab

Problem 5. Given is the dot product ϕ = 3 sin(x)y+ y2. Calculate the gradient of the �eld
∇ϕ.

Problem 6. Design a non-inverting ampli�er based on an op-amp circuit with a gain factor
of G = 26 dB. What are the considerations for selecting the value of the
elements?

Problem 7. Given is a signal source with internal resistance of 10 kΩ. The source generates
a signal of amplitude 2V when loaded with 500Ω load. What is the value
of the amplitude of the signal voltage on the load and what is the power
dissipated on it? How does the situation change in the presence of a signal
bu�er (voltage follower) with ideal characteristics (zero output and in�nitely
large input resistance)?

Problem 8. The following boolean expression is given:

Y = AC + AB +BC.

Sketch a circuit producing such output and write its truth table.

Problem 9. An RC circuit is given below. The values of the components are R = 100Ω,
C = 10nF. At the input of the circuit, the following signal is applied

Uin = cos(ωt) + cos(10ωt) + cos(100ωt),



where the angular frequency is ω = 105 rad/s. The output signal can be
represented as

Uo = U1 cos(ωt+ φ1) + U2 cos(ωt+ φ2) + U3 cos(ωt+ φ3).

Calculate the values of the magnitudes U1, U2 è U3.

r

ci o

Problem 10. If the frequency of an electromagnetic wave is f = 10GHz and the phase
velocity is v = 2.108m/s, determine the wavelength and the refractive index
of the propagation medium.

Problem 11. Body 1 with mass m moves with speed v. It hits a stationary body 2 of mass
3m. The impact is perfectly elastic, frontal and central. What is the velocity
u of body 2 after the impact?

Problem 12. A capacitor bank is composed of two capacitors with capacities 6µF and 2µF,
which are connected in series. A voltage of 100 V is applied to the capacitor
bank. Calculate the electrical energy stored in it.

Problem 13. A square frame with sides l = 20 cm is placed perpendicular to the vector of
an alternating magnetic �eld with a maximum value Bmax = 0,2T. Determine
the induced electromotive force if the magnetic �eld decays linearly with time
from its maximum to Bmin = 0T for period of time t = 20ms.



Solutions 2024:  

Problem 1.  𝑧 = 2𝑖√2 

Problem 2.  2/ 

Problem 3.  f(x) 

Problem 4.  7 

Problem 5.   

 

Problem 6.    Rf = 19R1.    If we chose for example R1 = 1 k  then  Rf = 19 k 

Problem 7.  Voltage at load = 95.25 mV, power = 18.1 W. If voltage follower is used, the load 

does not change the voltage of the signal source, and thus the voltage is 2 V and the power is 

8 mW 

Problem 8.  

A B C AC AB BC Y = AC + AB + BC 
0 0 0 0 0 0 0 
0 0 1 0 0 0 0 
0 1 0 0 0 0 0 
0 1 1 0 0 1 1 
1 0 0 0 0 0 0 
1 0 1 1 0 0 1 
1 1 0 0 1 0 1 
 

Problem 10.   Wavelength = 2 cm, refractive index = 1.5 

Problem 11.      v/2 

Problem 12.    7.5 mJ 

Problem 13.    0.4 V 

A 

B 

A 

C 

B 

C 
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