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HIGHER SECONDARY SECOND TERMINAL EXAMINATION 2017 

HSEI ELECTRONICS SET-I 

Maximum : 60 Scores 

General Instructions to candidates: 

Time: 2 hours 

Cool off time : 15 Minutes 

• There is a 'Cool off time' of 15 minutes in addition to the writing time of 1 ½ hours. 
• You are neither allowed to write your answers nor to discuss anything with others during the 'cool off time'. 
• 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 8. Each 
carries 1 Score 

1. The third band in the colour code of a 
resistor indicates ---------------------

2. The ratio of voltage across a conductor 
to the current through it is a constant. 
This constantis -------------------------

3. Write the names of two types of charge 
carrier transportation in semi cond
uctors. 

63 cm d ID d CID CTm aj) ~ ClJ lil Ct> (Il) d ~ aj) 'ikP <3 .!lJ J (3 .,\ 

6ml C/3 c.66l .l o ~ am» a> lil ID YJ .l CID .l ca:, • 63 J <3 a> J cm 1 m .l o 

63J<3a>J IDJ©<.66l ru'l@o. 

1. @ocru1~o1@CTR dh~c3 <lldhe>cw1m8 04cme>0@amn 

dh~c3 6T1JC>CTRV ommnl@m cru4.r:,__11~1c006cmJ? 

2. 63©6 cfh6TT()CWcfuS01@i:::u <llClJC>®<ll3m60 dhOCTR6o 

cm IZlll 1 i:::u6 2lli ®om 6 nJ e> cm o @ m 6 <ll cEh e> 6Tl3 ~ ORV 

~6m. g)2'D (llcfhC)6TT()~CTRV --------- ~6TT) 

3. @crul2l1dh6Tl3CWdhS01@E:U iLlC>c3m ClJC>nDdh<DJ@S 

06TB cm mamn1 i:::u6glli iLl i:::u m6l313cm nm@cm e>@c00 

CQ)C)6TT) 



4. The barrier potential of silicon PN 
junction is ----------------- and that of 
Germanium PN junction is----------------. 

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

6. The main advantage of CMOS 
technology is-------------------------------. 

7. The efficiency of a bridge rectifier is----

8. 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. Write a few sentences about electronics 

10. Write notes on 

a) Cycles b) frequency 

c) Time period d) phase 

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

(a) How solids are classified on this 
basis (1) 

(b) Draw the energy band diagram of 
each (1) 

12. Explain the term cut in voltage of a PN 
Junction 
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4. 63©6 cru18.J1c06)6m n.J1.nmo3.momn'11@CTR 6T1JJ©1 

CQJ0 @n.JJ§®n'l1~m8 -------- g2o m0c;0mlCQJo 

@:i!o(J)n'l1<Jl0R® ----------- g2o <IDQ)6TD. 

5. cru1.6TlJ1., crul. 2!2- c;c0,J6n3n.01(f)<JlOn'l1m6c0,~6@s 

c0, OORV @(f) CQJ 1m 6 cfh@ ~ 6TlJffiD@ <;½:JS 6 (ITT()) 6 cm cru 0 

QJJcfh~o nm!96cm6c0,. 

6. crul.nmo.63.nmcru. 6)Scfh<Jlffi:)~@:i!1CQJJ6)S 63©J 

Ln.JCDJm <lll2l®l2l ----------- <IDQ)6TD. 

7. 63©6 L6Tll1cwm OcfhS1n.OCQJ01m8 nmn.01n'l1~®cru1 
------------ <IDQ)6TD. 

8. 63©J LSJ@cru1?Jl01@m Ln.JQJ0(ITT())fficM:112ll2l:)c06)J 
cmcm1mJCQJ1 cw1.cru1. <JlQJJ(R)<Jl3m 6)cfhJSJc06)J 
cmcml@m -------------- nmcm6 ru1~1c06)6 
CTDJ. 

9 111~ CID am 11 ru Ii) m (ll)~ ~ (3 ,i_J:) o J lim~ 1 am ajJ Ii) CID 

8b10~o 7 aj)oYJo aj)W~CID~<fh. iil:JG©:Jcmlm~o 2 

111:J@.66) ru'lCIDo 

9. 2!28.Jcfh <llLSJ6ln1cfh cru1@mc06)6 ol~ n(BcmJm6 o 
ru J.n.Jcfh6ID3@~ !96 cm 6 c0,. 

10. cm :)6) !96)c06) JS 6 (ITT()) QJ 63 g QJ Jcfh ~ (ITT()) 1m8 QJ 1 QJ © 1 

c06)Jcfh. 

a) Cycles b) frequency 

c) Time period d) phase 

11. rum nJ B J0 cmo 6ID3 ~ 6@s @@ ru B ~6 cm .nJ J 8J c0, cm 

ru1ru©1c06)JCTDcm1m nmm0ml 6T1JJORV CWCQJL(f)o 

22 nJ Cl CQ):) (f) 1 c06):) 0. 

c nm) 2!2cm l@OR <IDoslcru_o Jm(ITT())1m3 rumn.JB J0 cmo 
6ID3@~ nm6ID31@m cmmocm1©1c06)Jo ( 1) 

(6Tll1) 63:)<Jl(()J CTDl@ORCQJJo nmm0ml 6T1JJORV 

CWCQJL(f)o OJ©c06)Jcfh ( 1) 

12. 63©J n.J1.nmo3. @:i!o(J)n'l16)0R cfh§ 2!2® (JlQJ:)(R)<Jl3m 

nm@CTIDcm nm !9J cm 6 cfh. 
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13. Fill in the blanks 

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 (1) 

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 (1) 

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) 
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14. 

15. 

16. 

17. 

6TlJ1.@ m. g 1 @ CQ) <IDo Cl nJ cM:11 ~ FE T CQJ1 m8 

Cl m:) CQ) m'5 cfh 6 0 QJ :)6TD. cfh:) (1)611) 0 nm !9J cm 6 cfh. 

63 (1) 6 nm cru. cru 1. <IDq) c3 .@ m (1) 6TB cm (1) (ITT()) 1 m8 

63 J6ln Jci36) Jo. <IDo ru nfil@ cm J@ci36) ? 

nm. 63©6 @cruORdl SJ~ n.o6u3<JlOJOJ Ocfhsln.oCQJ 

ol@OR crumd36)4§ QJ(1)d36)Jcfh c 1) 

6TlJ7. <IDocml@OR 63'D§n.JJ§ <Jlruru QJ(1)d36)Jcfh( 1) 

ofilgOJJ o cfh4 SJ cm 8..IJCQJ1 g2n.J<JlCQJJ(f)1d36)6 CTD<m 
(JlQJ :)CR) <ll 3 m cwl@@QJ cwdl 6TlJ CQJcrulom <IDQ)6TD. 

2!2'D 6TlJCQJcru1om g2n.J<JlCQ)J(f)1.~,u~ <IDQ)o~ln.o 

CQ)ffi (f\)ffici36) ~l§ QJ(1)d36)Jcfh. 

1 s 111~ CID am 24 ru Ii) (1) (ll)~ ~ (3 ,i_J:) o J lim~ 1 am ajJ Ii) CID 

8b10~o 6 aj)oYJo aj)W~CID~<fh. iil:JG©:Jcmlm~o 3 

111:J@.66) ru'lCIDo. 

18. 63©6 ocrulgol@OR 0 48..l~o cfhJ6lnJ® c0,~<3 

<llcfh J cw 22 nJ Cl CQJ J cn 1 ci36) 6 cm 6. 

a) cfh~© <JlcfhJCWlom OJ1CR><312lJd36)Jcfh ( 2) 

b) Gray, Blue and Yellow nmcm1 c0,~06c0, 

~6~ ocru1?Jl01@CTR OJJ8..1~6 cfh6Tls6n.J1s1d36)6 
cfh. (1) 

19. 0 crul?Jl O 6c0,CJ3 n.JJ© 8..lm8 <IDq) CQJ1 neJ Slc;½:Jl3pm8 

63J<Jl©JCTD18..1Jo g2~ <JlQJJ(R)<Jl3m cmJ8..1~12lJCQJ1 

©1d36)6o. 

nm) 0 4@ ocrul?Jlo6c0,CJ3 n.JJ©8.Jm8 <IDQ)CQJ1 ne..isl 

c;½:Jl3pm8 <IDocm l@OR 2!2n.D cfh si ru o crul?Jl ®cru 

cfh6TlsJn.J1S1d36)JffiJ~ crul2lQJJcfh~6)12l!PJcm6c0,. 

(1) 



b) Find the total current through the circuit 
and current through each resistor. (2) 
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6TlJ 1 ) cm J@ !9 @ c06) J s 6 (ITT()) 1 m 1 c06) 6 cm cru c3 c06) ~ 4 § 1@ i:::u 

<IDQ)@cfh cfhOCTRJo @J<ll©J ocrul?J,loli:::u60 6~ 

cfhOCTRJo cfh6Tls6n.J1S1c06)6cfh. (2) 

lOV 

20. 

a) 

Two types of junction break down can 
occur in a PN junction. 

Name these two breakdown (1) 

b) Com pare them (2) 

21. a. Write any two characteristics of CB 
configuration (1) 

b. In CB configuration, 

I = 30 µ A and I = 3 mA. B C 

Calculate a (2) 

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

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

24. Op-amps are widely used in analog 
circuits. 

a) Write the expression for the gain of 
a non-inverting amplifier (1) 

b) Draw the circuit diagram of an 
inverting amplifier (2) 
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a) 

b) 

21. 

63©6 n.Jl.nq)®. mo0rfrlm1m8 ©6TlsJ cm mo 

@L6TlJ CQJc06) CW'D6m cruo<sOJ1c06) Jo. 

(lffi)QJCQJJ6)5 (Jln.J6)(1)!9JcmJcfh (1) 

CTm)QJ6)CQ) cmJ©cml2l~o 6).n.J~Jcfh (2) 

a) CB <llcfhJ6l13n.0l(f)c;orfrl@CTR ©6TlsJ Ln.J<llcm~ 

cfh cmcfhu3 om !9J cm 6 cfh (1) 

b) CB <llcfhJ6l13n.01(f)c;orfrlm1m8 IB = 30 
µ A g2O Ic = 3 mA g2o <IDQ)6TD. a CQJJ@S 

QJJE:U~J cfh6TlsJn.J1S1c06)6cfh ( 2) 

22. nmn.0.2!2.gl CQJ1m8 cfhOCTRV m1CQJLCTID1c06)6cmcm 
(Jl(f)g (JlQJ:)(R)<Jl3m <IDQ)6TD. 2!20Jl@s n.J161QlJ 63:)n.0 

<JlQJ JCJ3 Cl 3 m nq)CTD Jm8 nq)CTIDJ6TD? 

23. 63©J OcfhS1n.OCQJ01@CTR 63'D§n.JJ§ n.0lm83dl 

@.n.J~J® cfhipcrulgdl g2n.J<llCQJJ(f)1c06)6cm6. cfhiP 

cru1go1@0R ruJi:::u~i cfh436<JlCTlJJcm n.0lm8301om 

6)12l~@<;½:jSJCTD@cm6ID31@m? 

24. (lffi)ffi(Jlf::U:)(.I) (f\)ffic06)~43Jcfh~lm8 63J<;½:j<ll0rfrl6ll)CTJ8 

<IDQ)o~ln.OCQJ© QJ~Jn.Jcfhl2lJCQJ1 g2n.J<JlCQJJ(f)1c06)6 
CTDJ. 

a) @06 c;mJ6l13 2!2®<llrum31om <IDQ)o~1n.0CQJ01@0R 

@(f)CQJ1m1@CTR crul2lOJJcfh~o nq)!96cm6cfh ( 1) 

b) @0 6 2!2®<llOJc3 31o0 <IDQ)o~l n.O CQJ ol@CTR 

cruc3c06) ~l§ CWCQJL(f)o OJ©c06)Jcfh ( 2) 



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

25. a) A 100 Q resistor, 50 mH inductor and 
a 20µF 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) R.M.S. value 

iii) Frequency 

iv)Time period (2) 

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

a) explain the movement of holes? (2) 

b) why movement of electrons is faster 
than movement of holes? (1) 

c) Why doping is done in semiconductors 
(1) 

27. 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) 

28. 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) 
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25 111~@am 31 (ljli)(l)(ll)~~ (3,i_J:J(JJ6m~1am 

ajJ lil CID ab 1 e.i~ o 5 aj) 6YJ o aj) W ~CID~ <lb. ii3 :J <3 Cl> :J 

cmlm~ o 4 111:J@.66) ru'l@o. 

2s. a) @@6 100 Q @ocrul?J,ldl, 50 mH 2!2®CW 

cfhsdl, 20 µF c0,ipcrulgdl omcmlru cru1@1 

cru1m8 50Hz 22~ @@6 om.crul. cru@@~ 

CQJ1m8 cfh6TT)cfh5 6).n.JCQJ(ID1@1c06)JcmJ. 2!2®1@CTR 

2!2on.J1CW@cru cfh6TlsJn.J1S1c06)6cfh. ( 2) 

b) sosin sot nmcm @@cru®Clrurul@OR ®:)@!9 

<;½:jOCQJ6cmru cfh6TlsJn.J1S1c06)6cfh. 

1. n.J1c06) (JlQJ:)(R)<Jl3m 

2. <IDQ)c3.nq)o.nq)m'5. (JlQJ :)(R)<Jl3m 

3. Ln.01cfhJ@cru1 

4. @@so n.J1@1cw (2) 

26. @cru0lc0,6n3cwcfhso6c0,~lm8 2!28.lcfh<llLSJ6n3cru6o 

<llnDJCJ3cru6o Cl.n.Jc3cmJ6TD cfhOCTRJ6TlsJc06)6cmcm. 

a) <llnDJCJ3cru1@CTR .n.J8.Jmo ru1cmBl2lJc06)Jcfh ( 2) 

b) 2!28.lcfh<llLSJ6n3cru1@CTR .n.J8.Jmo <llnDJCJ3cru1@m 

c06) :)~ 6 0 (JlQJ (()(ITT()) 1m8 <IDq) QJ 6 cm@<mCTID J@cfh:) 6TB? 

(1) 

c) @cru0lc0,6n3cwcfh so1m8 <llCWJ<;½:j16ID3 ms(ITT())6 
cmcm nq)CTID1CD? ( 1) 

27. 63Cl>J (W(JlCQJJCWl@OR Cln.OJd\(JlQJd\(U) 6TlJCQ) 

cru18.J6~ VI c0,~J@cfhsol?J,llc06) OJ@c06)6cfh. 

a) m1 (JlQJ:)(R)<Jl3m g26TlsJcfhJcm<m1@CTR cfh:)(l)6TT)6)12) 

!9J®Jcfh (2) 

b) ol<JlOJ!Pcru 6TlJCQJcru1m8 63Cl>J (W(JlCQ):)(U) QJ~6)(l) 

c0, 6 o 6mlID (lffi)~OJ1m8 cfhOCTRV c0, S(ITT())10J1S 6 cm cm 

nq)CTIDJ@cfh:)6IB ( 2) 

28. <IDQ)~1n.OCQJOJcfh~1m8 cfh4S6<m8.JJCQJ6o crul.2!2. 

(Jlcfh :)6mn.01(f)<Jl0 rfrlffi :)6TD 22 n.J(JlCQ)J(f)1c06) 6 cm cm. 

a) 2!2®1@CTR 2!2®n.J636 o 63'D§ n.JJ§ cfh~JCl> 

cfhS01?J,l1c06)6cfhCJ3 QJCl>c06)Jcfh. ( 2) 

b) 2!2®n.JJ§ cfh~:)(l)cfhS01?J,l1c06) 63Cl>J (W(JlCQJJCWl@OR 

Cln.OJd\<JlQJ(U) cfhl:)(l)cfhS01cru1c06) <Jln.J:)6)8.J 
d 00 

cfh:)6TT)@<;½:jS6cm@<mCTID6 6)cfh:)6IB? ( 2) 



29. Compare the characteristics of BJT and 
FET 

30. a) Write the equation for ripple factor 
of a rectifier (1) 

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

31. a) Draw the circuit of a RC coupled 
amplifier (2) 

b) Briefly explain the functions of 
coupling capacitors (Cc), emitter 
Resistor (RE) and bypass capacitor 
(CE) (2) 
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29. 6T1J1.@m.gl CQJJ@SCQJJo nq)n.0.2!2.gl CQJJ@SCQJJo 

Ln.J<ll<m~c0,cmc0,CJ3 <mJ©<ml2l~o @.n.J~6c0,. 

30. a) @06 ocfhsln.0CQJol@OR o1<;½:J1u3 n.OJcfhsol@OR 

crul2lOJJcfh~o nq)!96<m6cfh. ( 1) 

b) @06 L6Tll7cwm ocfhsln.0CQJ01@0R 63'D§n.JJ§ 

n.J1c06) <JlQJJ(R)<Jl3m 5V nq)CTDJ cfh6)6Tls(ITT())1. 

<IDo<ml@OR 01<;½:J1u3 n.0:)cfh50 cfh6TlsJn.J1S1c06)J 

cfh. ( 3) 

31. a) 63©J <IDQ)dl.crul. cfh<;½:J1u3cw <IDQ)o~ln.OCQJ 

ol@OR crud\c06) ~l§ ru0cdJc06)6c0, ( 2) 

b) 2!2'D crud\c06) ~43l@i:::u cfh~lom cfh<;½:jJcrulgdl 

(Cc), om01gdl ocrul?Jldl (RE), 6)6)6TlJ<;½:jJm'5 

cfh<;½:jJcrulgdl (CE) omcm1ruCQJ6@s g2n.J<llCQJJ 
(f)6)12)cm):)6Tl)? ( 2) 



HSE: I SCORING INDICATORS 

ELECTRONICS 

Qn.No Value Points 

1 Multiplication factor 

2 Resistance 

3 Electrons, holes 

4 0.7V, 0.3V 

5 /3=..!!_ 
1-a 

6 Very low power consumption 

7 81.2% 

8 Biasing 

9 Any valid sentences on electronics. 

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 

Phase - the angle at which signal starts 

11 a) Conductor, insultator, semiconductor 

b) Draw the diagrams 

12 The voltage at which, the diode starts conducting in foward bias 

13 light doped 

large physical size 

emits charge carrier 

14 A PN Junction creates noise. FET has no PN junction but BJT has. 

15 1. By increasing anode to cathode voltagte above V 80 

2. By applying gate voltage 

16 a. refer text book 

b. refer text book 

17 Refer textbook 

18 a) Istband - First digit 

2nd band - Second digit 

3rd band - Multiplication factor 

b) 14 X 10 4 Q = 140 k Q 

1 1 1 1 
19 a) -=-+-+-

R Rl R2 R3 

30 
b) Reff= -=100 

3 

1 

Set: I 

Score Total 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

2 2 

½x4 =2 2 

1 

1 2 

2 2 

2 2 

2 2 

1 
1 2 

1+1 2 

2 2 

2 

1 3 

1 



10 
Totalcurrent, I = - = IA 

10 
Current through each resistor, 

11 = ½ = 0.33 A. 2 3 

20 a) Avalanche and Zener break downs 1 
b) Refre textbook (Any two points) 2 3 

21 a) low current gain 

low input impedence (½ X 2 =l) 

le 
l+l 3 b) IE = le + Is, a = I 

E 

22 The gate voltage at which FET stops conducting ( explain in detail) 3 3 

1 
Xe=-

23 we , when 'C'increases, the X decreases and 
C 

capacitor bypasses ac components well. 3 3 

24 a) 
RF 

1+-
RI 

1 

b) See textbook 2 3 

1 
25 a) XL= 21r fL, Xe= 21rfc (½ +(½) 

Z= )R2+(XL -Xc)2 1 2 

Vp 50 
b)Vp=50V Vrms= -=- ½x4) 2 ' fi, fi, 

50 
21r f=50,orf= -

2tr 

1 
Time period , T = 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 
c) to increase the conductivity to a desired level 1 4 

27 a) Draw the VI chara 1 
knee voltage is the voltage required to overcome the 
forbidden energy gap 1 

b) It is due to the existance of minority carriers. Under 
reverse bias, the minority carriers are forward biased 2 4 

2 



28 a) Refer text book 2 
b) The input characteristic of the transistor is actually the 

VI characteristic ofEmitter - Base Junction. 2 4 

29 Write any 4 comparison 4 4 

30 a) ( Vrm, ) 2 

\ Vdc -l 1 

Vm 5 
b) Vrms=-=-fi, fi, 1 

2vm 2x5 
Vdc=-=-

Jr fi, 1 

(Vrms J2 
r = \ Vdc -l 1 4 

31 a) Draw the RC coupled amplifier 2 
b) 1. Coupling capacitor - couples input signal source to 

the base of the amplifier without changing the bias 
voltage at the base. 

2. RE - It provides thermal stability to the amplifier 
by providing a feedback. 

3. CE - It by passes RE for ac signal so that it avoids 
ac voltage drop across RE this improves voltage gain 
of the amplifier 2 4 

3 




