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BPHET-143 : DIGITAL AND ANALOG CIRCUITS

AND INSTRUMENTATION

Time : 2 Hours Maximum Marks : 50

Note : (i) All questions are compulsory.
(it) However, internal choices are given.
(iit) Use of calculator is allowed.

(iv) Symbols have their usual meanings.
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1. Attempt any five parts : 5x2=10
(a) List any four factors that affect the

conductivity of semiconductors.

(b) Calculate the maximum input voltage
that can be applied to a non-inverting
amplifier using op-amp with gain 10 to
get distortion free output if supply

voltage Vccis + 15 V.
(c) Convert the hex number BA6x into

binary number.

(d) If change in load voltage is 10 mV and
nominal load voltage is 10 V, calculate
the percentage (%) source regulation of
a voltage regulator.

(e) What are the advantages of negative

feedback in ampliers ?
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(f) If the peak voltage across a transformer
secondary is 100 V, what is the d.c.
voltage value Vg of (1) a half wave

rectifier, and (i1) a full wave rectifier ?

(g) What is CMRR for an op-amp ?

(h) What 1s the frequency of the displayed
signal if one complete cycle covers
5 horizontal divisions on the CRT

screen, with a time/div setting of

2 us/div ?

2. Attempt any two parts : 2x5=10

(a) With a suitable diagram, explain the
formation of depletion region in a p-n
junction. What happens to the depletion
region when the reverse bias voltage is

increased ?
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(b) What is photovoltaic effect ? Using a
suitable diagram, explain the working

of a solar cell.

(¢) An n-p-n transistor with B = 50 is used
in a CE circuit shown in Fig. 1 with
Vee = 10 V and Re = 2 kQ. The self bias
1s obtained by connecting a 100 kQ
resistance (Rp) from collector to base.
Assume Vpg = 0.7 V. Determine the

Q-point for the circuit :

Vee=10V
Vg +1o
Re=2 kO
Rg=100 kQ
Ig| e
B =50
Fig. 1
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3. Attempt any two parts : 2x5=10

(a) Prove the following Boolean equation

using the laws of Boolean algebra :

ABC+ABC+ABC+ABC =

AB+BC+AC

(b) For the following logic equation :

Y = ABC+ABC+ABC+ABC

(1) Write its truth table.

(11) Simplify using K-map and draw its

circuit after simplification.

(c) Write the truth table of a Full Adder.
Simplify the expressions for SUM and

CARRY.
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4. Attempt any two parts : 2%x5=10
(a) Plot the frequency response curve for an
RC-coupled amplifier with a voltage

gain of 1000 in the frequency range

400 Hz to 25 kHz and a 3 dB drop on

either side of these frequencies at 80 Hz

and 40 kHz. Calculate the gain in dB at

the cut-off frequencies also (80 Hz and

40 kHz).

(b) Draw a labelled circuit diagram and
explain the working of Colpitts’
oscillator. Write the expression for its

frequency of oscillation.

(c) Draw the labelled circuit diagram and
derive the expression for voltage gain of
inverting amplifier using Op-Amp.
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5. Attempt any two parts : 2x5=10

(a) Explain with a labelled diagram how a
Zener diode can be used for shunt

voltage regulation.

(b) Explain briefly the functions of the

following components of CRO :  1+2+2
(1) Electron Gun assembly
(1) Deflection system
(111) Time base circuit

(¢) Draw the circuit diagram of an astable
multivibrator using IC 555 timer.

Explain its working with the help of

associated waveforms. 243
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1. =gl ufar 9 1 g SHifSIT ; 5%2=10

() 3Te=TeTsh T =TeTshdl 1 FIfad I S hiE

= h[{eh ddlEl |

(@) afsg 10 a1l STufdeldl Sf9-T yags |
AfTEMT (non-distorted) A 9@ & &
fo fowr e =1 eAfuehan 7= feamn B,
I FE dreedl Vee £ 15 VR 2

(77) WIe¥ MU §&A BA6Gy i fg-oard g §
EYAR hifor |

() g @ire deear § aiere 10 mV 2 iR T

g dieear 10 V &, a1 gfawid (%) 9 fFae=

! qiEhfeTd hITSTT |
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(T) gaefeni | s QIR0 & 1 o B § 2
(=) afs aftonfis & fgdias o wfed dieedt 100 V
T @ (@) eref-wim fosesdr@ R (i) qob wm
fesatt & d.c. dieedl (Vao) & T 341 8 2

(B) #ifa-T H1 CMRR F71 3@ ?

(3) afe gwa/9m 5@ &1 2 ps/div. W T2 foan
S § @R yeffa faa 1 wwa 9% CRT
A & &fas @he W 5 AW AWYar ¥ ol
et ) emgfa fha i & 2

2. T < il =01 & IfST 2x5=10

(%) 3fad @ * W= ¥ p-n G H A8
&5 & fto &) =ren wifew ) wwe St
eedl g T AT &3 I HIT G qSdl

T2
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(@) THRI-Aeerd 9@ 1 e § 2 3fea emE
&1 TR ¥ HWR A F RGO H e
SHITSTT |

(M) o= 1 # wie T 9w # B = 50 9 np-n
IRTRT H Vo =10 V IR Re = 2 kQ &
g @-31fEfd Iwafs IS faamm |
ygR fea T WURD SR SR & W=
Re = 100 k Q Sigeht T-H9AM 1 I

foe €1 Vpg = 0.7 V 9 9R9Y &1 =1
fog (Q-fog) fHwifa =wifvT .

Vee=10V
g+l
Ro=2kQ
Rg=100 kQ
Ig] e
B = 50
ICEN

C-2727/BPHET-143 P.T.O.



[12] BPHET-143

3. feoredl 1 Wi %! B R 9x5=10

(%) Jeira serriog & feml oiR sifwgeial =t

N o o~

ST hieh Tfafed efta wHe f9g

HifY
ABC+ABC+ABC+ABC =
AB+BC+AC
(@) Seitd Gt ¢

Y = ABC+ABC+ABC+ABC

& fer

(i) T are fafer |

(i) HRATE TS (K-map) 1 STA FTh
TH XA HITST T HLeitohd FHIRIU hl
Tftay fox Eifew|
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(M) qui deek w1 GgE grei fafe )

ArRe’ SR ‘BIfae’ & SRl i EReleRa
SHITSTT |
4. TRl & Wl 1 7 HINT 2x5=10
(%) 400 Hz ¥ 25 kHz & IR ¥ ©& RC-Ffwa
Yatish w1 dicedl @l 1000 ¥ 1 39 g
w1 A R 80 Hz ¥ 40 kHz & R §
dAfsr 3 dB | ¥t ¥ 3iash egfadl W
(80 Hz 3R 40 kHz) dB ¥ wfeq wienfaa
HIfSY SR egfa sgfsran o ST
HITSTT |
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(@) Fiafue Sfas &1 fafed aRuy o3 wi=e

SUh! HIEAYUMC ohl TUSMST| THh! o

aTgfa & fore = fafen |

(1) SMWU-TH T TN Fh Ffaaml qags &
gftay fo Gifaq IR ST dicedr dfsd &1

FsTeh a1 it |

5. fo=i @ 9ml &l B HIfT ; 2%x5=10

(%) fafga oM@ =1 "eEar ¥ ey fe S
TS 1 STENT 3 dieed f99a & fau 9

IERIBSIEEIRS
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(@) CRO & fr=fafed seshi & gohrd 999 |

HHART 1+2+2

() ol T ST
(i) fagmor =

(iil) THI YR aR9"

(1) IC 555 hIiE 1 ITAN Hleh LT
Sgeh 9 1 IRUY o Eifaw | Heg aaT 'l
1 eIdl 9 SHh! HIAYUN! hl THSATET |

2+3

X X X X X
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