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KAHJIUJAT-CTYJIEHTCKUA UBIUAT

3a MarucTbpCKy MporpaMu
beszxkuunm Mpexxu u ycTpoicTBa
AepokocMrIeCcKO MHYKEHEPCTBO W KOMYHUKAINN
KomyHukamuum u GpusnydHa eeKTOPHUKA

Jlajilenu ca KOMILIEKCHUTE YUCJIa
2 = 2e/4 i Zo =1+1.
3uuc/iere IPOM3BEICHUETO 2 = 2] - 23.
U3uuciere cpeaaTa CToiHOCT Ha (DyHKIHMATA
f(a) = sin(z)
B uaTepBana x € [0, ).

Hanenu ca dyukmuure f(z) = 22 4+ 2z — 1 u g(x) = e*. Koa dbyuknus pacte
no-0bp30 B ToukaTa x = 07

Jlamena e marpumia A u BeKTOp b, KbI€TO K'bIETO
110 1
A=1|(1 0 1], b= |2
311 1
Hamepere gbmkunnara Ha BekTOopa v = Ab

Tazeno e ckagapuo noqe ¢ = 3sin(z)y + y*. Mzunciere rpa@enTa Ha moJIeTO

Vo.

[IpoekTupaiiTe HEMHBEPTUPAIL YCUIBATEN Ha 6a3aTa HA CXeMa C ONePAInOHEH
ycwiBates ¢ Koedunuent Ha ycmasane G = 26 dB. Kaksu ca cbobpaxkenusara
3a moA00Op Ha CTOMHOCTTA HA eJIeMEeHTUTE?!

Jlajen e M3TOYHUK HA CHTHAJ, KOMTO MMa BBLTPEHIHO cblporusaenne 10 k()
U reHepupa curfaj ¢ amiumtyda 2V, Kkoraro He e HaroBapeH. 3TodHuUK BT
e HaToBapen ¢ Tosap 500 (). Kaksa me Obae cToiiHOCTTA Ha aMILIATYyIaTa Ha
CUTHAJA BbPXY TOBapa M KaKBa € OTIeaeHaTa BbpXy Hero morrHoct? Kak ce
U3MEHd CUTYyalludaTa IpU Hajaudue Ha Oydep Ha CHTHAJIA C HICAJTHH XapaKTe-
pucTuKY (HYJIeBO U3XOMHO U GE3KPARHO TOJSIMO BXOJHO ChIPOTUBJICHHE)?

JazeHo e cJie JHOTO JTOTUYECKO YpaBHEHe:
Y =AC+ AB + BC.

HauepraiiTe cxemara n mokazkere Tab/HMIATa HA UCTHHHOCT HA JIOTHYEKCATA
BEpUTA, KOATO Ce OIHUCBA C TOBa ypaBHEHHE.



Sanaga 9.

Sanaga 10.

Sanaga 11.

Sanaga 12.

Sanaga 13.

Janena e RC Bepura, npeacrapena posy. CroifHOCcTHTE HA ejleMeHTHTE ca R =
100€2, C = 10nF. Ha Bxoma Ha Bepurara mocTbiBa CUTHA

Usin = cos(wt) 4 cos(10wt) + cos(100wt),

K'bJIETO 'BIJIOBATA YecToTa € w = 10° rad/s. VI3xogHuaT curHAT MOXKe Ja ce
IpEeICTaBH KATO

U, = Uy cos(wt + 1) + Uy cos(wt + ¢3) + Us cos(wt + ¢3).

Wzauciere rosemunara Ha amimauryaute Uy, Us u Us.
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Ako gecrorara Ha ejgekTpomarauTHa BbiaHa € f = 10 GHz a ¢asoBara cko-
poct e v = 2.108 m/s, onpee/nere IbIKUHATA HA BhjHaTa  KOeDUIHEHTA Ha
npedyrnBaHe Ha Cpejara Ha PaslpocTpaHEeHMWe.

Tasio 1 ¢ maca m ce JABUXKH CbC CKOPOCT V. YApsl Cé B HEIOJABHKHO TSLIO
2 ¢ maca 3m. YaapbT e ujeaJHO eJacTUdeH, 4ejieH u neHTpaJer. Kosko e
CKOpPOCTTa, © Ha TAJIOTO 2 cjel yaapa?

Kongenzaropua 6arepud e cbcTaBeHa oT jiBa KOHJeH3aTopa ¢ kananuretn 6 uF
u 2 uF, kouro ca cebpi3anu nocsiegosaresno. Ha barepusra e mojajieHo Hampe-
xkKenme 100 V. IlpecmeTHeTe 3anacenaTa B Hed eJeKTPUYHA €HEPTHS.

Ksajparna pamka c¢be crpann [ = 20cm e mocraBeHa IMepHeHIUKYJIAPHO Ha
BEKTOpPa Ha IPOMEHJIMBO MArCHUTHO IIOJI€ ¢ MaKCHMAaJHA CTOHHOCT Bijax
0,2'T. Oupenenere unayupanoro E/IH ako MaruuTHoTO 10JIE CIaIa JIXHEHHO
¢ BpeMeTOo OT MaKcuMyMa cu 710 By, = 07 3a Bpeme ¢t = 20 ms.



OTrosopun 2024:

3apava 1. z = 2iV2
3agava 2. 2/m
3apava 3. f(x)

3agava 4. 7

3y cos(x)

VC): |: . N "‘|
3agava 5. 3sin(x) + 2y

3apgaya 6. Ry=19R1. Ako n3bepem Hanpumep R1 =1 kQ Torasa Rys=19 kQ

Problem 7. HanpexeHue Bbpxy ToBapa = 95.25 mV, mowHoct = 18.1 uW. Ako ce n3nonsea
6ydep, ToBapa He NPOMEHA HAMPEKEHUETO HAa U3TOYHMKA U HanperKeHneTo € 2 V a MoWHOCTTa
e 8 mW.

3apgava 8.
A |B |c |Ac |aB |Bc |YTAC*HABY A _D—
BC B —
0o o [o [o [o Jo Jo L
0 [0 [1 o o [0 |o A _j—:D
0o |1 [o [o [o |o |o ¢
o [1 |1 |0 |o |1 |1 B —}
1 |o o |o [o |o |o c —
1 |o |1 [1 Jo Jo |1
1 |1 o |o |1 o |1

3apgava 10. [ObnxuHa Ha Bb/HaTa = 2 cm, KoedUUMEHT Ha npedyneaHe = 1.5
3apgava 11.  v/2
3agava 12. 7.5m)

3agaua 13. 04V



Problem 1.

Problem 2.

Problem 3.

Problem 4.

Problem 5.

Problem 6.

Problem 7.

Problem 8.

Problem 9.

ENTRANCE EXAM

for the master’s degree program
"Aerospace Engineering and Communications"

Given are the following complex numbers
z2 = 2¢im/4 and Zo=1+1.
Calculate the product z = 27 - 2.
Calculate the average value of the function
f() = sin(x)
in the interval = € [0, 7].

Given are the functions f(z) = 2? + 2z — 1 u g(z) = e*. Which function
increases faster at the point x = 07

Given are a matrix A and a vector b, where
1 10 1
A=110 1|, b= |2
311 1

Determine the length of the vector v.= Ab

Given is the dot product ¢ = 3sin(z)y +y?*. Calculate the gradient of the field
Vo.

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

Given is a signal source with internal resistance of 10 k(2. The source generates
a signal of amplitude 2V when loaded with 5002 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
buffer (voltage follower) with ideal characteristics (zero output and infinitely
large input resistance)?

The following boolean expression is given:
Y =AC+ AB + BC.
Sketch a circuit producing such output and write its truth table.

An RC circuit is given below. The values of the components are R = 1002,
C = 10nF. At the input of the circuit, the following signal is applied

Uin = cos(wt) 4 cos(10wt) + cos(100wt),



Problem 10.

Problem 11.

Problem 12.

Problem 13.

where the angular frequency is w = 10°rad/s. The output signal can be
represented as

U, = U; cos(wt + ¢1) + Uy cos(wt + @) + Us cos(wt + ¢3).

Calculate the values of the magnitudes Uy, Uy u Us.
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If the frequency of an electromagnetic wave is f = 10GHz and the phase
velocity is v = 2.10®m/s, determine the wavelength and the refractive index
of the propagation medium.

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?

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

A square frame with sides [ = 20 cm is placed perpendicular to the vector of
an alternating magnetic field with a maximum value By, = 0,2 T. Determine
the induced electromotive force if the magnetic field decays linearly with time
from its maximum to B, = 071 for period of time ¢ = 20 ms.



Solutions 2024:

Problem 1. z=2iV2
Problem 2. 2/n
Problem 3. f(x)

Problem 4. 7

.| 3ycos(x)
Vo= [3 sin(x) + 2y

Problem 5.

Problem 6. Rf=19R1. If we chose for example R1 =1 kQ then Ry=19 kQ

Problem 7. Voltage at load = 95.25 mV, power = 18.1 uW. 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 A —]

o |o |o o Jo [o |o B _}

o o [1 Jo o Jo Jo

o [1 o |o |o |o |o A _j@,
o |1 |1 Jo o [1 |1 cC —
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Problem 10. Wavelength = 2 cm, refractive index = 1.5
Problem 11. v/2
Problem 12. 7.5m)

Problem 13. 0.4V
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