HSE 1

Paper Code No.: 22

HiGHER SECONDARY SECOND TERMINAL ExamiNaTION 2017

SET-1

ELECTRONICS

Maximum : 60 Scores
Time: 2 hours
Cool off time : 15 Minutes

ﬁeneral Instructions to candidates:

I
There is a 'Cool off time' of 15 minutes in addition to the writing time of 1% hours.
You are neither allowed to write your answers nor to discuss anything with others during the ‘cool offtime’".
Use the 'cool off time' to get familiar with questions and to plan your answers.
Read the questions carefully before answering
All questions are compulsory and the requisate number of questions should be snawers in each

section.

Calculations, figures and graphs should be shown in the answer sheet itself.
Malayalam version of the questions is also provided.

Give equations wherever necessary

Electronic devices except nonprogrammable calculators are not allowed in the Examination Hall.
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Answer all questions from 1 to §. Each
carries 1 Score

The third band in the colour code of a
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carrier transportation in semi cond-
uctors.
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The barrier potential of silicon PN
junction is and that of
Germanium PN junction is ---------------- .

Write the equation connecting the
current gains of CB and CE
configurations

The main advantage of CMOS
technology is

The efficiency of a bridge rectifier is ----

A transistor can be made operational by
applying DC voltages to its terminals.
This is called

Write any 7 questions from 9 to 17. Each
carries 2 score

9.

10.

11.

12.

Write a few sentences about electronics

Write notes on

a) Cycles b) frequency

¢) Time period d) phase

The electrical conduction properties of
solids can be explained on the basis of
band gap energy.

(@) How solids are classified on this

basis @)
(b) Draw the energy band diagram of
each @)

Explain the term cut in voltage of a PN
Junction
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a) Cycles b) frequency

¢) Time period d) phase
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13. Fill in the blanks
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13. ailg) 6a100® alolaflen)s.

Emitter Base
Heavily doped Moderately
doped
Moderate
Physical size Very thin
Passes the Accepts the
charge carriers charge carriers.

14. A FET is less noisy compared to BJT.
Give reason.

15. A SCR can be turned ON in two
methods. Write these methods

16. a) Draw the circuit of a centre tap full
wave rectifier (M)

b) Draw its output wave form (1)

17. Voltage divider biasing is the widely
used biasing technique. Draw the
amplifier using this biasing.

Answer any 6 questions from 18 to 24. Each
carries 3 Score.

18. The value of a resistor is mentioned
using colour code.

a) Give details of colour coding. (2)

b) Find the value of a resistor with color
code Gray, Blue and Yellow (M)

19. When resistors are connected in parallel,
the voltage across each will be the same

a) Write the equation for the effective
resistance of three resistors in parallel.

(1)

14. mileom.qQl 6© @nGalstls] FET ool
GMOTMY BJ0QI0EIN. B006MNO af) P} d.

15. 80) aga¥.avl.end.om 0 ©0oomIcd
B06TNOSN00. BRAI aFOMODN?

16. o). 80} ©TVWA S0q] an)UBGAIAT 0BSlan®
0load qUBHNS AUOBH)DH (1)

enil. @@ B8D3als GAIQI QIO (1)

17. aggano #)s)melndl 9a16owlen)anoy
ca1oudesE AWlenalabd eniaUlod’ @M.
D NIVMVI0Y DaleOUilaj)Bs @Roqllan
WA TVABOLS QAUOBN)Bs.

18 MG 24 AUHOWIBB G21333633S10d aGO®
@leno 6 af)oNo afPIMdb. 32600AMIMY0 3
20388 arlmo.

18. 80) 0mvlgolead ?eljo HIEMOM HBA
GBI DalEOWIHN)AN).

Q) B3 EHOWlod alluoERIHe)H: (2)

b) Gray, Blue and Yellow ogam?1 &80)s
8188 omvlquolaagd aloely) Hee)ailslen)
. (1)

19.  0aVIQUOIHUB aloorIGd @YW LISl {lajowd

80600aMIE)e 988 GAIOUIESE ®EIyA0wW]
©lsn)o.

ag)) AN 0aVIIYOIHUd ald0RIGd @RWI apIs]
afl2Jo@d @@ ansslal omslquadad
& 6M3YadlS1HnoM88  TLAAIID: |HRAP)O)) .

(1)



b)

20.

b)

21.

22.

23.

24.

Find the total current through the circuit
and current through each resistor. (2)
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Two types of junction break down can

occur in a PN junction.
Name these two breakdown (M)
@

a. Write any two characteristics of CB

Compare them

configuration 1
b. In CB configuration,

[[=30pAandI =3 mA.

Calculate o )}

The gate voltage controls the current
conduction in FET. What is pinch off
voltage here?

A capacitor can be used to filter the
output of a rectifier. How filtering is
improved when the value of the
capacitor is increased?

Op-amps are widely used in analog
circuits.

a) Write the expression for the gain of
a non-inverting amplifier @

b) Draw the circuit diagram of an
inverting amplifier 2)
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25.

26.

27.

28.

Answer any five questions from 25 to
31. Each carries 4 Score.

a) A 100 Q resistor, 50 mH inductor and
a 20uF capacitor are connnected in
series across an AC supply of 50 Hz.
Calculate the impedance of this
circuit. 2

b) An AC voltage is represented by 50
sin 50t. Find

i) Peak Voltage

ii) RM.S. value

iii) Frequency

iv)Time period 2

In semiconductors, the electrical
conduction occurs due to electrons and
holes

explain the movement of holes? (2)

why movement of electrons is faster
than movement of holes? (M)

Why doping is done in semiconductors

1)
Draw the VI characteristic of a diode in
forward bias.

a) Give reason for the knee voltage(2)

b) Why a diode conducts very small
current in reverse bias 2

CE configuration is widely used in

amplifiers.

a) Sketch the input and output
characteristics. 2

b) Why the input characteristics looks
similar to the forward characteristics
of a diode? 2

25

b)

26.

27.

b)

28.

b)
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29.

30.

31.

Compare the characteristics of BJT and
FET

a) Write the equation for ripple factor
of a rectifier €))

b) The peak voltage at the output of a
bridge rectifier is measured as 5V.
calculate the ripple factor 3)

a) Draw the circuit of a RC coupled
amplifier ()

b) Briefly explain the functions of
coupling capacitors (C_), emitter
Resistor (R,) and bypass capacitor
() @

30.

31.
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HSE: 1 SCORING INDICATORS Set: 1
ELECTRONICS
Qn.No Value Points Score Total
1 Multiplication factor 1 1
2 Resistance 1 1
3 Electrons, holes 1 1
4 0.7V, 0.3V 1 1
s | = 1 1
l-a
6 Very low power consumption 1 1
7 81.2% 1 1
8 Biasing 1 1
9 Any valid sentences on electronics. 2 2
10 Cycle-part of a signal from a point until it repeats
frequency - no. of cycles per second.
Time period - Time duration of one cycle ax4=2 2
Phase - the angle at which signal starts
11 a) Conductor, insultator, semiconductor 1
b) Draw the diagrams 1
12 The voltage at which, the diode starts conducting in foward bias 2
13 light doped
large physical size
emits charge carrier 2
14 A PN Junction creates noise. FET has no PN junction but BJT has. 2
15 1. By increasing anode to cathode voltagte above V 1
2. Byapplying gate voltage 1
16 a. refertext book 1+1
b. refertext book
17 Refer textbook 2 2
18 a) Istband - Firstdigit
2nd band - Second digit
3rd band - Multiplication factor 2
b) 14x104Q =140k Q 1 3
19 a) L + . + . 1
ROB Ry K
b) Reff= 3 =100




Totalcurrent, I = E =14
10

Current through each resistor,

= 1 =
L= Y =033A, 2
20 a) Avalanche and Zener break downs 1
b) Refre textbook (Any two points) 2
21 a) lowcurrent gain
low input impedence (ax2=1)
I
by I=lo+l, =7 1+1
22 The gate voltage at which FET stops conducting (explain in detail) 3
1
X, =—
23 we , when 'C'increases, the X _decreases and
capacitor bypasses ac components well. 3
R
24 a) 1+ R 1
b) See textbook 2
1
25 | aX =27 fLX=5 = (a+(%)
7= \/R2+(XL—XC)2 1
b)Vp =50V, Vims = > !
)Wp= , Vrms = NN o x 4)
50
27 £=50,0rf=—
2
Ti iod, T 1
ime period,, T=
P f
26 a) holes move from bond to bond. Actually electron moves 2
b) the speed of free electron is almost twice that of holes 1
¢) toincrease the conductivity to a desired level 1
27 a) Draw the VIchara 1
knee voltage is the voltage required to overcome the
forbidden energy gap 1
b) Itisdue to the existance of minority carriers. Under
reverse bias, the minority carriers are forward biased 2




28

a) Refer text book
b) The input characteristic of the transistor is actually the
VI characteristic of Emitter - Base Junction.

29

Write any 4 comparison

30

Vrms 2
0 () -
Vdc

b) Vrms= ﬁzﬁ

Vrms jz
r= -1
Vdc

31

a) Draw the RC coupled amplifier

b) 1. Coupling capacitor - couples input signal source to
the base of the amplifier without changing the bias
voltage at the base.

2. R -Itprovides thermal stability to the amplifier
by providing a feedback.

3. C,-Itbypasses R, forac signal so that it avoids
ac voltage drop across R, this improves voltage gain
of the amplifier






