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BACHELOR OF SCIENCE
(B. Sc.)

Term-End Examination
December, 2025

PHE-10 : ELECTRICAL CIRCUITS AND
ELECTRONICS

Time : 2 Hours Maximum Marks : 50

Note : (i) All questions are compulsory,

however internal choices are given.
(it) Use of calculator is allowed.

(iti) Symbols have their usual meanings.

1. Attempt any five parts : 5x2=10
(a) Write any two examples each of active
and passive circuit elements.
(b) Draw the (forward and reverse bias) I-V
characteristics of a Zener diode.
(¢) RC-coupled amplifier has voltage gain
of 1000. Calculate the gain in dB.
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(e)

(®)

(g

(h)

[2] PHE-10

Draw the circuit diagram of centre-tap
full wave rectifier.

State the value of input resistance and
slew rate with proper units for an ideal
op-amp.

What are the output voltages of the
following fixed voltage regulator ICs ?
(1 IC 7812

(1) IC 7905

Write the truth table of 2-input NAND
gate.

Convert the binary number (01111011)2

into hexadecimal equivalent number.

Attempt any two parts : 2x5=10

(a)

(b)

(c)

State and prove Thevenin's Theorem.
1+4
Design a constant-K low pass filter
having cut off frequency of 1 kHz to
operate with a terminal load resistance
of 500 Q. Draw its m-section and T-
section circuit diagram. 3+2
With appropriate diagram, explain the
construction and working of a junction
field effect transistor (JFET). 5
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3. Attempt any two parts : 2x5=10

4.

(a)

Draw the h-parameter equivalent
transistor circuit in common emitter
(CE) configuration. Prove that the
current gain of common emitter

amplifier is A; = Py . 243
(b) Draw the circuit of phase shift
oscillator. Explain how 360° phase shift
1s attained in this circuit. 3+2
(¢ With the help of -circuit diagram,
explain the working of Zener voltage
regulator. 5
Attempt any two parts : 2x5=10

(a)

(b)

Design and draw the circuit of a 3-
channel inverting adder using op-amp.

IC741C with gains -5, —10 and —20. 5

Design and draw the circuit diagram of
a voltage level detector using op-amp.
IC741 C to provide —Vsat at the output if
the input is less than +3 V and +Vgy if
the input is more than +3 V. 5
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(¢) Design an adjustable voltage regulator
for an output voltage of 10 to 20 V using
ICLM317. 5

5. Attempt any two parts : 2x5=10

(a) Write the truth table of a half adder.
Draw its circuit to obtain carry and sum
outputs. 2+3

(b) Design and draw the circuit of Mod-6
counter. 5

(¢c) Draw the schematic diagram of a
Cathode Ray Tube (CRT) showing its

major components. 5
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PHE-10
fomm =
(3ft. T\, -Ht.)
i ureln
fegwT, 2025
. w=.E.- 10 : fomra uftue oiv s ii-ent
qa ;2 g2 3IferBad 3 : 50

M (i) T T A &, Wg STaRF f[awey [T
TTEI
(ii) HoFoI P AT HT AT &
(iii) Fai# & 3797 G 37¢f &1

1. =i uter 9T =1 & HifT ¢ 5%2=10
(%) gfsra wa fAftera aftgy sazE § 9 9 &
21 331l farfe |

(B@) SR TEE & (sufeles iR uvafefrs
grafad) 1-V ifieneafoes g% Sifaw|
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(1) Tk RC-Ifua gaeish a1 dieedl @1 1000 ¥ |
dB ¥ &y Ufiesfad sifsa |

() H5-sTofeapfad o q@n fewewit &1 afuy
ot e |

(T) T oAy Sf-um & fyamr gfade iR g
FolH T % W 3fed Thehl & Tl gy |

(=) fr=fafed fer dieear fom 1Cs &1 frH
Feedd 1 € ?
G IC 7812

(i) IC 7905
(B) 2-fa%t NAND T° &I TIHH EROT

fafem |
(3) fgamedl  "&  (01111011) 1 A
S-SR & H ®GRA i |

for=el S Wil = B HifoIT 2x5=10
(%) Fafm & 78 F1 wua fafee R @ fag
T | 1+4

(@) 500 O & 3TdFd are FaUd ¥ Faiferd i &
fau 1 kHz 3t o9f aenm o=R-K f=
gfd W fhe fesea @ifsw) g9
n-IR=E IR T-ufteee ufay fost @ifaw) 3+2
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(M) fed M@ w wEEA 9 WY &% gvE
e (JFET) &t G 3R Sriyome &
HHHATST | 5

. Tl & Wil B & T ¢ 9%x5=10

(F) 3vAfTs3 3@sih (CE) fa=ma § Zifeex &

h-9=@ qed aRug Eitbu | fag wifse fa
[NFTS IS FaAHE hT HR oY

Ai= hon AT 2+3

1+ hyony,
(@) Tl fazara Sifers &1 uRuy fax ifaw | 39
g § 360° 1 el fawemgs &y 9 e

T, TUh! STEAT I | 3+2

(1) 9Rgy o =t 9eEd ¥ SR dicedl A
1 HIAYOTEA! hi THSTST | 5

. T8l & w1 & ST ¢ 9%x5=10

(W) 3MU-T IC741C &1 ITN Hh —5, —10
3R —20 Afeedi aren T&w 3-9Fa fdqaH
Aok fesed HIfNT @R sHem aRuy oo
Hifaw | 5
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(@) 3AfT-TH IC 741C 1 39AFT e Teh areed

TR Gg=s fesed &iftse st +3 V 4 &A
a9 dieedl & faw — Ve 3R +3 V T 31fien
e slieedl W +Vyy 9 sieear <@ &)
TGh! aRuy fos Sifau | 5
(1) ICLM317 1 3991 & 10 § 20 V &l
| dicedt <9 e TH FHESHE dieed
T fesmea wifsm 5
o=l &t il A1 & HRIFT 2x5=10
(&) Ao Ht GIEE 9RO w1 fafem
A AR T I & fau sHen
Rty fo Eifau | 2+3
(@) Mod-6 7o fesg shifew 3iR seh1 uftay
ot e | 5
(1) where foRw <ga@ (CRT) & T&A ¥ <M
A SHTET 3@ S =T | 5

X X X X X
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