B.Tech.

First Semester Examination
Basics of Electronics (ECE-101-F)

Note : This question consist of 80 short answer type question and all are compulsory.
Q. 1. The electronic components that can process the signal are called :
(a) Passive components (b) . Active components
(¢) None d) All(a) & (b).
Ans. (b) Active components.
Q. 2. The rating of a resistor is in :
(a) Ohms ) (b) Watts
(c) Ampere ' (d) Both (a) & (b).
Ans. (d) Both(a)&(b).
Q. 3. The value of resistor having Red-Red-Red-gold color band is :
@ 2220+10% b 22KQt5%
©) 120Q+5% @ 220Q+5%.
Ans. (b)) Z2KNQ*5%.
Q. 4. Transistor is :
(@) Passive component (b) Active component
(c¢) Nome
Ans. (b) Active component,
Q. 5. An example of active device is :
(a) An electric bulb () Transformer
(¢) A microphone (d) Asilicon controlled rectifier (SC R)I
Ans.. () Asilicon controlled rectifier (SCR).
Q. 6. In electronics the IC denotes :
(@) Industrial control (b) Integrated circuits
(c) Internal combustion (d) Indian calculation.
Ans. (b) Integrated circuits.
Q. 7. Radar is a device with the help of whichwecan: .
(a) Perform mathematical calculation easily
(b) Listen more malodius music
(¢) Detect the presence of air-craft
(@) Carcthe damage of human body.
Ans. (¢) Detect the presence ot air-craft.
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Q. 8. Which of the following has a lowest temperature coefficient of resistivity :

(a) Copper (b) Silver
(c) Gold (d) Aluminium.
Ans. (c) ‘Gold.

Q.9.Inametal:
(a) The electrical conduction is by hole and electrons
(b) With rise in temperature, the conductivity decreases
(c) The conduction band is empty.
(d) There is small energy gap between two bands.
Ans. () With rise in temperature, the conductivity decreases.
Q. 10. The forbidden energy gap in semiconductors :
(a) Lies just below the valence band
(b) Isthesame as valence band
(c) Lies just above the conduction band
(d) Lies between valence and conduction band.
Ans. (d) Lies between valence and conduction band.
Q.-11. The conduction band of a semiconductor may be :
(@) Compiletely filled (b) Partially filled
(¢) Empty ~ (d) Either (b)or(c).
Ans. (d) Either (b)or(c). '
Q. 12. The energy band which possesses the free electrons is catled :
(@) Valence band (b) Conduction band
(c) Forbiddenband (d) Noneofthese.
Ans. (b) Conduction band.
Q. 13. Which of the following behaves as an insulator :

(a) Diamond (M) Germanium
" (¢) Silicond (d) Silver.
Ans. (a) Diamond. ' .
Q. 14. Silicon semicond uctor devices are............ over germanium devices.

Ans.  Preferred.
Q. 15. The mobility of charge carrieris :

@ m 2 / volt - sec ®) m/volt- sec?
© m3/volt —sec (d) m volt-sec.

Ans. (@) m* / volt‘- sec.

Q. 16. A semiconductor is electrically neutral because it has :
(a) No majority carriers
(b) No minority carriers
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(¢) Nofree carriers
(d) Equal number of +ve and —ve carriers.
Ans. (d) Equal number of +ve and —ve carriers.
Q. 17. An intrinsic semiconductor at absolute zero temperature :
(a) Has large number of holes
(b) Has a same number of hole and electron
(¢) Actsasan insulator
(d) Acts as metallic character
Ans.  (¢) Acts as an insulator.
Q. 18. When the temperature of intrinsic semiconductor is increased :
(a) Resistance of semiconductor is also increased
(b) Conductivity is decreased
(c) Energy of atoms is increased
(d) Holes are created
Ans. (¢) Energy of atoms is increased.
Q. 19. A donor-type impurity :
(a) Is used to obtain a P-type semiconductor
(b) Is used to obtain a N-type semiconductor
{¢) Must posses three valence electrons
‘(d) Cannot be used silicon crystals.
Ans. (b) Is used to obtain a N-type semiconductor.
Q.20. If small amount of antimony is added to Ge :
(a) The resistance is increased
(b) Ge will become a P-type semiconductor
(c) Antimony becomes an acecpter impurity
() There will be no more free electrons than holes in semiconductor.
Ans. (d) There will be no more free electrons than holes in semiconductor.
Q. 21. In an N-type semiconductor, the concentration of minority depends upon :
(a) Doping technique ’
(b) Number of donour atoms
(¢) Temperature of material
(d) Quality of intrinsic material
" Ans.  (c) Temperature of material.
Q. 22. When a reverse bias is applied to a crystal diode, it :
(a) Raises the potential barrier
(b) Lowers the potential barrier
(c) Increases the majority-carrier current greatly
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(d) None
Ans. (a) Raises the potential barrier.
Q. 23. When a forward bias is applied to crystal diode, it :
(a) Raises the potential barrier
(b) Lower the potential barrier
(¢) Reduces the majority-carrier current to zero
(d) Ncne.
Ans. (b) Lower the potential barrier.
Q. 24. Avalanche breakdown in a crystal diode occurs when :
(a) The potential barrier is reduced to zero
(b) Forward current exceeds a certain value
(¢) Reverse bias exceeds a certain value
(d) Al of these.
Ans. (c¢) Reverse bias exceeds a certain value.
Q. 25. When a pn junction is forward biased :
(a) Electron in the n-region are injected into the p-region
(b) Holes in the p-region are injected into the n-region
(c) Both(a)& (b)
(d) None.
Ans. (¢) Both(a)&(b).
Q. 26. The maximum efficiency of F.W.R. is :
(a) 40.6% (b 100%
(c) 81.2% @ 85.6%
Ans. (c) 81.2%.
Q.27. A zener diode has a :
(@) High forward voltage rating
(b) Negative resistances
(c) High amplification
(d Sharp breakdown voltage at low rating voltage
Ans. (d) Sharp breakdown voltage at low rating voltage.
Q. 28. A zener diode used as : ,
(a) Anamplifier (b) A voltage regulator
(¢) A coupler (d) A rectifier.
Ans. (b) A voltage regulator.
Q. 29. In an npn transistor with normal bias :
(a) Only holes cross the collector junction
() Only majority carriers cross the collectorjuncﬁon
(¢) The emitter junction has a high resistance
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(d) The emitter junction is forward biased and collector junction is reverse bias.
Ans. (d) The emitter junction is forward biased and collector junction is reverse bias.
Q. 30. The most commonly used transistor circuit arrangement is :
(@) Common base () Common emitter
(¢) Common collector (d) None of these.
Ans. (b) Common emitter. '
Q. 31. The emitter of transistor is doped :
(a) Heavily (b) Lightly
(¢) Moderately (d) - None.
Ans. (a) Heavily.
Q. 32. The magnitude of current I-pqy
(a) Depends largely upon the emitter doping
(b) Depends largely upon the emitter-base junction base
(c) Increases with increase in temperature
(d) Isgenerally greater in silicon than in germanium transistor.
Ans. (¢) Increases with increase in temperature.
Q. 33. The current I ~g, flows in the :
(a) Emitter and base leads
(b) Coliector and base leads”
(¢) Emitter and collector leads
(d) None of these.
Ans.  (b) Collector and base leads.
Q. 34. The silicon transistor used more widely than germanium transistor because :
(@) They have smaller.leakage current
(b) They have better ability to dissipate heat
(¢) They have smaller depletion layers
(d They larger current carrying capacitors.
Auns. (a) They have smaller leakage current.
Q. 35. The CE amplifier circuits are preferred over CB amplifier circuit because they have :
(a) Lower amplification factor
(b) Larger amplification factor
(¢c) High input resistance & low output resistance
(d) None.
Ans. (b) Largeramplification factor. .
Q. 36. If the power and voltage gain of an amplifier is 25000 and 250 respectively than its current gain

will be :

@ 625x10% ® 100
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(c) 250 (d) None of these.

Ans. () 100. -
Q. 37. If the current géin and voltage gain of an amplifiers is X & Y respectively, then its power gain will

be: ‘ . .
(@ XY ‘ b X-Y
(€) X+Y ) YX
Ans. (a) XY.
Q. 38. In a CE transistor amplifier, voltage gain ............. % ERA_(- .
. in
@ o : b B+1
© B-1 @ B.
Ans. @ B.
Q. 39. The input signal of an amplifier is given as '"cos (314t)", the output signal of the gain of 200 will
be: ) :
@@ 200cos(314t+ 90°) (b) 200cos(314t-90°)
() 200cos(314t-+180°) (d) 100cos(314t+180°)

Ans.  (c) 200cos(314t+180°).
Q. 40. If a transistor amplifier draw 20uA . When the input signal voltage is 10mV, then the input
~ impedanceis :
@ 200Q ® 20 -~
© 5Q @ 500€.
Ans. () 500Q.
Q. 41. If the input signal to a transistor amplifier is ImV (rms), R , ¢ = 2KQ, R;, = 1KQ and B = 50
then output voltage will be :
(@ 25mV ; ® S0mV
(© 100mV (@ None.

Ans. (c) 100mV.
Q. 42. h-parameters of a transistor are :

(@) Fourin number () hie, hpe, hpy, hg

© hg, b, he, by, @ hje, by, hg, hgp

Ans. (@) Fourinnumber,
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Q. 43. For CE amplifter circuit :

hfe

. _ hrehfe _
@ Zin = hge 1L ® Zin = T+hg +1
©) Zi =“‘————_hfel @ Zin =hie ——‘—"—h"hfel .
(hoe"’;:} hoe""]{’
Ans. (@) Zg=h; —-——h”hfel .
hge + E
Q. 44. The base of radix of binary number system is :
@ 2 ® 4
() 8 @ 16.
Ans. (@ 2
Q. 45. How many bits are in one byte :
@ 2 ®) 4
© 8 @ 10
Ans. (¢) 8
Q. 46. How many bits are there in one nibble :
@) 2 ® 4
© 8 @ 10.
Ans. (b 4
Q. 47. How many digits are there in octal number system :
@ 2 ® 8
© 10 @ -16.
Ans. (b 8
Q. 48. What is the number of digits of hexadecimal number system.
@ 2 ® 8
(¢) 10 @@ 1e.
Ans. () I6.
Q. 49. What is the equivalent binary number of 11,2
(a) 1011 (b 1010
(c) 1111 @ 1101?
Ans. (a) 1011
Q. 50. What is decimal equivalent of 567 is :
@ 56749 ' b 887,
(© 3754 @ 501,,.
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Ans. (C) 375 10
Q. 51. State which Boolean expression is correct :

(@) A.(A+C)=(X.B)+(X.C)

® A+B.C=(A+B).(A+C)

© A.(A+B)=B

@ (A+B).(A+A).(B+C)=(A+B)(A+C)

Ans. () A+B.C=(A+B)(A+C).

Q. 52. The unique output of NAND logic gateisa'0’'
(@) When all inputs are'0’ () When allinputs are '9’
() When anybne inputis'0’ (¢) When any oneinputis'l'.
Ans. (b) When all inputs are '9'.
Q.'53. The input impedance of an ideal op-amp is :
(@) Finite ' v ® Zero
(¢) Infinite (d) Unity.
Ans. (¢) Infinite. i
Q. 54. An op-amp is a device having the following number of input trends :

(@) One ' ®) Two
(¢) Three d Four.
Ans. (b) Two.
Q. 55. The gain of an inverting amplifier is given as :
_Ry , R
@) R, . ) ) R,
R _ Ry
(C) l{2 (d) R| +R2 )
Ans. @ —22
ns. a R,
Q. 56. The gain of op-amp voltage follow :
(@) Zero (b) Unity
(c) Infinite (d Very high.
Ans. (b) Unity. ' ' )

Q. 57. The signal generator are used for :
(a) Representing sine wave graphically
(@) Troubleshooting in electronic equipment
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(¢) Generating square wave only
(d) Allof these.
Ans. (b) Troubleshooting in electronic equipment.
Q. 58. A multimeter is basically :
(a) A moving coil instrumement
(b) Aninduction type instruct
(c) APMMC instrument
(d) None.
Ans. (¢) A PMMC instrument.
Q. 59. The full scale deflection of ohm scale in a multimode reacts :
(a) Infinity resistance (b) Zero resistance
(¢) 10002 resistance (d) None,
Ans. (b) Zero resistance.
Q. 60. A VTVM is never used fo misuse :
(a) Voltage (b) Resistance
(¢) Current (d) None.
Ans. (¢) Current.
Q. 61. The difference of FAB32C s and AB2C3 ¢ is
(@) 3BD4A3, (b) 3DD4A3 ¢
(c) 3DD4A4,, (d) 3DC4B4,.
Ans. (b)) 3DD4A3 .
Q. 62. The decimal number system has radix of :

(@ 10 ‘ ® 2

(c) 8 d) 1.
Ans. -(a) 10.
Q. 63. The number of input variables which a NOT gate can have is :
(@) One b Two

(¢) Three : (d) Anynumber.
Ans. (a) One. :
Q. 64. A transistor is said to be in a quiescent state when :
(a) Itisunbiased
(b) No current flow through it
(c) Nosignal is applied to input
(d) Emitter junction just biased equal to collector junction.
Ans. (¢) Nosignal is applied to ihput.
Q. 65. In the initial stage of a transistor amplifier, the zero signal collector current I isgenerclly :
(@ 0.S5mA b) 1.0mA
(¢) 1.5mA ' d 2.0mA.
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Ans. (b) 1.0mA.

.Q. 66. The Ideal value of stability factor is?
(@ 1
(c) 10

Ans. (a) L

Q. 67. A zener diode is used as :
(a) Anamplifier
(c) A coupler

Ans. (b) A voltage regulator.

Q. 68. The maximum efficiency of F.W.R.
@ 40.6%
(©) 81.2%

Ans. (¢) 812%.

(b)
)]

®)
d

(b)
G

Q. 69. In FWR input frequency SOHz then output frequency is :

(a) SOHz
(¢) 100Hz
Ans. (¢) 100Hz

(b)
@

100.

A voltage regulator

" A rectifier.

100%
85.6%.

75Hz
200 Hz

Q. 70. Under normal operating, the reverse current of silicon diode is ;

(a3 10mA
(c) 1000 pA
~Ans. (b)) IpA.
Q.71. T flip-flop is used as :
(a) Transfer data ci‘rcilit :
(c) Timedelay switch
Ans. (b) Toggle switch.

(b)
@

(b)
S

InA
None. -

. Toggle switch

None of these.

Q. 72. Following flip-flop is used to eliminate race around problem.

@ R-Sflip-flop

(¢) J-Kflipflop
Ans.  (b) Master slave J-K flip-flop.
Q. 73. Race condition Occurs in :

(a) Synchronous circuit

(c) Combinational circuit
Ans. (b) Asynchronous circuit.

b)
)

b

Master slave J-K flip-flop
None of above.

Asynchronous circuit

(d All the digital circuit.

Q. 74. The basic sequential logic building block in which the output follows the data input as long as the

ENABLE input is active is :

(a) J-Kflipflop
(¢) T-flip-flop
Ans. (d D-Type latch.

®)
@

D-Type flip-flop

) D-Type latch.
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Q. 75. The characteristic equatjon of an R-S flip-flop is given by : .
(a) Q"+| :-’S+R0n (b) QIHI =§+R0n

. (C) Q||+| :S+VR6“ (d) Q“+| = Rén +§6“ .

Ans.  (€) Q,. =S+RO,.
Q. 76. In any asynchronous counter :
(a) Allflip-flops change state at the same time.
(b) Only D-type flip-flops are used.
(¢) The counter responds to negative going clock edges.
(d) Each flip-flop output serves as clock input to the next flip-flop.
Ans, (d) Each flip-flop output serves as clock input to the next flip-tlop.
Q. 77. A §-bit counter :
(a) Hasa modulus of 5
(b) Has a modulus of 25
(¢) Cannot have modulus that is greater than 25
(d) Has a modulus that is less than 25,
(e) Both (c)and (d) are true.
Ans. (e) Both(c)and (d) are true.
Q. 78. A||BCD counters :
(a) Are decade counters because all decode counters are BCD counters :
(b) Arenotdecade counters
(¢) Havemodulusof 10
(d Are constructed with only presentable D-type flop-flips
(e) Both (c) and (d) are correct.
Ans. (c) Have modulus of 10.

Q. 79. The minimum numbers of flip-flops required the construct a MOD-10 Johnson counter and
MOD-5 Ring Counter respectively are ;

@ ]0,'5 ® 510 °
(¢) 5,5 d 10,10.
Ans. (¢) §,5. ‘

Q. 80. If a counter is connected ilsing six flip-flop, then the maximum number of states that the counter
can count are:

@ 6 ® 8
(c) 256 : @) 64.
Ans. (@ 64
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Section-A
Note : All questions carries 5 marks. 4 20
Q. 1. Write the expression for difference potential of a diode and explain.
Ans. lts can be proved that the contact potential is given by

[ NANp |
Vj = Vrlog, ~T5 | volts. A
\ L n; '
Where,
. . T
V¢ = Voltage equivalent of temperature = 11600 600 .
and n; = intrinsic concentration

N 4 = concentration of accepter impurities
Np = concentration of donor impurities
Hence contact potential depends upon the following parameters :

(i) Concentration of donour impurities Np.
(i) Concentration of intrinsic impurities N 5 .

(i) Intrinsic concentration n; and

(iv) V.

Conclusion :

() The junction potentials depends on the vohage equivalent of temperature VT..

(i)y The junction potential is decided by doping level.

(iii) The junction potential for silicon diodes is 0.6 to 0.7 while tor germanium diode it is 0.2 to 0.3V.
Q. 2. Explain how to current flow in diodes forward bias condition?

Ans.
Junction
-region :
p-reg 4 n-region
o> o> OP < <o
<o
—> > OP o e
<o .
—> o—> OoP «—e <o
<teo . I Electrons
: > 0> OGP < /
-
—A—|[F—= =
¥
R .
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As soon as the free clectrons enter into the p-region from the 14
n-side, they become valence electron, so these electrons will jump
from one atom to the other to fill up the holes present there. Thus,
the movement of electron on p-side will due to movement of holes.

These electrons move towards the positive end of the source
and the holes will move towards the junction.

Thus. current through the p-region flows due to the move-
ment of majority carrier.

Similarly the current on the n-side is due to the movement of
free electrons which are the majority carriers. Hence, we conclude :

< ¥

"The.forward current through a p-n junction diode flows due
to the majority carriers and its direction of flows is always from
anode to cathode."

Q. 3. Explain the breakdown due to Zener effect.

Ans. The reverse breakdown can take place due to another etfect called Zener effect. The event take place
i the tollowing sequence in the process of breakdown due to Zener effect due to the heavy dopin ~f p and n-
sides of the diode, the depletion region is narrow in the reverse bias condition, all the reverse vitage 'V’
appears across the depletion region.

Therefore the electric field is very intense across the depletion region. This intense electric field can pull
some of valence electrons by breaking the covalent bonds these electrons then become free electrens.

A large number of such electrons can constitute a large reverse curfent through the diode. This is called
breakdown due to Zener effect. '

vV
A

1 —> Forward

t > |

Reverse «—

Q. 4. Discuss the effect of temperature on V-1 characteristics of diode.
Ans. The expression for diode current is :

Iy = fofe V"1 - 1]
Where, 1 = Reverse saturation current
Vr =T/11600
n = 1{Ge)& 2(Si)

V = Diode voltage
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(i) The diode characteristics is mathematically expressed by the equation 1, .

(ii) The two parameters 1, and Vy are the temperaturc dependent hence characteristic dependent on

temperature.
{iii) The effect on characteristic due to change in temperature is shown in diagram.

(iv) We can express the dependency of 1, on temperature by expression given below :

[O - KTme«VGO/‘nVT ]l
i {

A . 200°C

25°C

200°C 259C

Q. 5. The forward current through asilicon diode is 10mA at room temperature (27°C). The correspond-
ing forward voltage is 0.75 volts. Calculate reverse saturation current 1.

Ans. Ig = 10mA | Vi = 0.75 volts

YT=27°C = 300°K . n = 2 forsilicon diode

T 300
VT = = ——
11600 11600

VT =26mV
The forward current through diode is given by

Ip = lo(f‘-VF/“VT - ‘) Nqy

Substituting the Value :

-3
10x 1073 = lo[e-ovsmzaxm _ l]
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10x 1073

-3
[e—o.vs/zxszw _ ]]

I =5446mA |
Q. 6. Find out expression for the dynamic resistance of a diode.
Ans. The dvnamic resistance is defined as :

loz

1 1
~ Slopeof V +Icharacteristic  [dI/dV]

e
oy .9‘ =1g ____lA_CVl:/uV—{ _l!
- dv nVr
dl ~ ]OCVF/\]\«’T ’
- dv nVy B (i)
H Iy = ! _
e 47 dI/dv
. .4 |
- . -d l()eVF/“\/r (1v)
And from equation (i), we get

[+ l(, = lOCVF/‘lVT
Substitute in equation (iv)

Vi
= LT

Q. 7. Find the static and the dynamic resistance of a p-n junction germanium diode if the temperature is
27°Cand Iy = InA for an applied forward bias of 0.2 volts.

Ans. As the diode equation for Ge diode is,
1= lo[cxp(ﬂj— l}
. Kt
19 _an ) -
1076 exp.[ 16210 . 02 ]_ 1]
i 138 x 107" x 300,

y
- [ 02eV _
=10 G{eXPLO.OZSeV)* l} =10 6[e.xp(8)— l]
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1=227mA

Static Resistance :

Now for Dynamic Resistance ;

dl :
— =], x38.6exp(38.6)V = 38.6l
v 0 p(38.)

a
= av 386l
. I
386x227x1073
- 114Q.

Q. 8. Write short note on diffusion capacitance Cp, of diode.
Ans. When a p-n junction dicde-is forward bias, offers a capacitance caused by the injected charge stored

Tde

near the junction just outside the transition region. This capacitance is called as diffusion capacitance Cpy.
This is also termed as storage capacitance.

Cp may also be defined as the rate of change of injected charge with voltage,

dQ di T
= =7 — =18 = —
DIgv T Tav T BT
Where g is the diode internal conductance and equals to d—\7 . ris diode dynamic resistance = N
. Tl
Cp=
= nVr

Thus, the diffusion capacitance is proportional to the current I.

(i) For forward bias Cp is usually much greater than Cry .
(ii) For reverse bias, g is very small, so that Cp, is negligibly-small in comparison with Cy.

T
= CD;:

=

Hence, diode time constant 1 = Cdr .

Q. 9. A half-wave rectifier is used to supply 12V dc to a resistive load of S00Q. If the crystal diode had a
forward resistance of 25Q determine the value of a.c. voltage supplied to the circuit.

Ans. Given that,
Vge =12V, R =500Q and rp =250

For more study material Log on to http:/www.ululu.in/



12

=—=0024A
500
Now, Iy = lge x™
Vm
, : =1y xn
& (rr +Ry) &
= Vin = ldcn(rf + RL)
= Vp =39.584V
As a.c. voltage is always represented as r.m.s. value
V
V=V =
ms \/5
39.5
39583 _1799- 280

7

Q. 10. Find the average value of load current for given circuit.

l
QU

T

Ans. Load Current Waveform ¢

0

NI —>
T T
Vs I R,
S N
&1 1
Vg '
YN
l/l
’F l.oad current
_____________________ IR
// I'/ I/ .
/ /
: > (it
i 2n 37

Here, we going to consider the load ~urrent wavetorn extending form O to « .

Average value =

Area G

Tine ¢ untion

1 n
:——Jlm sinwt dt
™0

- [coswt]o

For more study material Log on to http:/www.ululu.in/



= --l—"—‘.—[cosn ~ cos0)]

s
21
e =
, i | - Vm
Where m ————#—_RS+RF+RL

Q. 11. Define peak inverse voltage for diode.

Ans,
AN
oA
Dy

D,
N
P
€= Vpa — T
! '
;3
Vao
VIT]
—> gt
0 TN\ /. 3
\\ v 27'[
S
Vio 4
/’/’, ‘-\\\\
n/ N\ 2w
e N
Plad
/// \\\
/ \
/ \
/ \
/ \
f - > wt
1r
-2V,
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(i) To obtain the value of PIV, refer fig. which is equivalent circuit of FWR in the positive half cvele.

(ii) Diode D, is conducting and it is assumed to be equivalent t0 a closed switch. Let us obtain the PIV
1>, which is now off.

(iii) Figure shows that in the positive half cycle (0~ ) the instantaneous voltage across D, is Viga . As

is shown in the waveform the maximum negative value of Vg, is -2V .

[-PIV =2V, volts |

Q. 12. Design a regulating circuit to achieve a constant voltage of 10V (x0.7V) across a load in which
current varies from 5 to 20 mA the source which supplies power to circuit is of 20V. dc.

Ans.
Rs g Iy
o M5 >—
T Iz SmA
2
Vo =20V v, to 20mA
l Load (R )
e_.
To regulate voltage 10V we must select a Zener with
V, =10V
To meet with the load current, let the current supplied by the source be,
lS =30mA ‘
Value of series resistor.
Re = Vin =V,
S 1,
20~10
= — =333Q
30107
Wattage of series resistor = I§Rg = (30x lO”’)" %333 = 03W

1
Hence, a resistor of 5 W 33002+5% tolerance would be applied.

<

To determine Wattage of Zener diode,

I, =Ig—1; =30-5=25mA
Wattage of Zener =Wy = V| xly =10x25x% 1073
=250mW
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Q. 13. A CE amplifier has the following h-parameters,
hie = 11000hm ; h, =2.5x107

hge =50, hye = 25micromho.

If the load source resistance both are 1 kilo-ohm. Find current and voltage gain.

_Ans. Here Rg = IkQ, 1| = 1kQ =1x10°Q
C t oain : Al _-_.__,_l&__
urrent gain : 1+hoe % RL
— 50 .
1x25% 1070 x 1 x 107
-0 g8
1+0.025
Voltage Gain :
—h,
Ay = ';
(hne + “‘)Zin
ry
he, 5x 107 x50
Wh . Zin =hje - hrehe =1100- 2 l(? = 3
ere - hoe + - 25x107° k1107
TL .
Z;, =1100-125=1087.5Q
-50
Ay = . = -45977
= (25%107 +1x 107)x 10875

‘The negative sign shows that the output voltage is 180° of phase with input voltage.

Q. 14. A transistor biased by potential divider and emitter resistance biasing has its zero signal operat-
ing point fixed at 2mA, 6V, if Ve =15V, Rg = 1kQ, Ry = 10kQ and Vg = 0.3V find the valueof R
and Ry.

-0 {5V
Ans. Ic =2mA

Veg =6V
Writing the loop equation,
© Vee =IcRe+ Ve +IgRg
Vee = leRe +Veg +1cRE
= 15=2x107Re +6x2x107 x1x10°
Re =35kQ,
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