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SECTION _ A

Answer all questions.

'1. Define Linear independence of vectors in Rl

2. Define a basis for a vector space.

3. lf e and 5 are orthogonal vectors, then what is the dot product of 5 and 6 ?

4. What can you say about the eigen values ol an n ,. n symmetric matrix A if the
quadratic form X'IAX is positive definite?

5. lf A is a 7 x 9 matrix with two dimensional null spac€, wtrat is the rank of A?

6. True of false : lf dim y = pand if S is a lin€rty dependenl subset of V, then S
contains more than P vectors.

P.T.O.



7 True orlalse : ,R? is a two dimensional subspace of R:

8. What is the dimension of the space of all polynomials over lR?

9. What is the size of the matrix corresponding to the linear transformation form,1 3

IR to R over lRz

10. lf Ais a6 x 8 matrix, what is the smallest possible dirnension of Null space ofA?

(10x1=10Marks)

SECTION _ B

Answer any eight questions.

.[5 -8 1l
'11. Determine whefher the matrix A=10 0 z I is diagonalizable.tt

l0 0 -21

6l
2l'

o0l
r o Iz
34]

12. Show that 7 is an eigen ,"1r" of A = l;

'13. Which are the eigen valu"" 
", 

, = [-1
Lu

,0. ,. l''l an eioen vector of - f- 
3 1l

t4) - 138]
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15. Compute T (e1) where T : /E --+ V be linear transformation
f(x,, x,, x.)= (x" - x,)b, - (x, + x,)b, + (x, - x, )0. where e,

lp,,o,,o,) is a basis of v.

20. Define a vector space.

21. Give a example of a subspace of p'?over lB.

22. Find the matrix for the dilation transformation T(i)=27 for
to the standard basis.

= span {t,,7,}.

[3/81
19. ExpresslrrrUlr""linearcombinationof (1,0, O), (0, 1, O)and (0,0, 1).lrl

with the
= (1,

property that
0, 0) and

Xin lQ with respect

(8x2=16Marks)

'16. Find the standard matrix A foI the reflection transfonrEti:n along X - axis in JRi

17 Let T : JR -+ J{6s a linear transformation and let A be the standard matrix for T.

Then prove that p maps /R"onto /flif and only if tte columns of A span RT

i,=5i,+3i. shon, that span [,,ir,ir]
tol 121 t6l

r8. Lertl =l , I,o =lz l,;, - | ro I so mat

Lil Lol L-sj
I

I

I

I

SECTION _ C

Answer any six questions.

23. Determine the values of s for which the system

3s\ -2x, = 4

-6x,+sxr=1
has a unique solution and use Cramer's rule to describe the solution.
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24. Find the rnverse of the matrix

26. fi

to

l,
l-1

)

0

1

;'l
1i

25. Find the characteristic polynomial and eigen values of the matrix [2. ].l.
L-1 4l

o'l 
"oror,. 

.4o where A = PDP '
1l

p:15 7)^na 
o =12

12 3l l0

[ 1l l-r1
27. tet it=l-zl,l, =i z l. oetermine if {t,,r,}is a basis for 1p'. tt {i,,i,} uasis tor

lrl Lnl
m'z

it,l t,l I 
,11

28 checkwheth"' 

uJlSlLJ]J' 
basicfor R?

29. Determine the dimensions of NulA and col A for the matrix

1 -6 9 0 -2
0 1 2 -4 5

0005 1

0000 0

30. Find the basis for the column space of the matrix

1 0 -3 5 0

012-'t0
00 0 01
00 0 0 0
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3'l Determine whelher lhe set basis for IR.
3

(6x4=24Marks)

SECTION _ D

33. Diagonalize the matrix A = if possible.

34. Let T : JP J /Pto be a linear transformation and A be the standard matrix for T.

Then prove the following

(a) T is one{o-one if an only of the equation f(x)= o has only trivial solution.

(b) T map P onto JRlif and only if the columns of A span /R'

(c) T is one-to-one if an only if the columns are independent.

ftolt5lt6ll

1L:,ll;Llll.'
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SECTION - A

Answer all questions. Each question carries 1 mark.

1. What is de-Broglie's hypothesis?

2. What are orthonormal functions?

3. What do you mean by ripple factor?

4. What is nuclear packing fraction?

5. Why a transistor is called BJT?

6. Define the term probability density.

7. What is 1's complement? Give an example.

8. Deflne Pauli's exclusion principle.

P.T.O.



' 9. What are binary numbers? What do you mean by bit and byte?

10. What do you mean by half life of an element?

(10x1=10Marks)
SECTION - B

Answer any eight questions. Each question carries 2 marks.

1 1. What do you mean by the Binding energy of the nucleus?

12. State the two postulates of Bohr atom model.

13. What is L-S coupling scheme?

14. Write note about the fixed bias biasing.

'15. DraW the logical symbol of an OR gate, an OR gate with two diode and give its

truth table

16. How a decimal number can be converted into binary equivalent?

'17. What do you understand by thermal runaway of a transislor? How can it be
prevented?

'18. What are the modes of operation of a transistor?

19. Explain how a load line is plotted.

20. Explain the physical significance of wave function.

21 . Mention any four properties of nuclear forces

22. State and explain the radioactive decay law.

(8x2=15Marks)
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Answer any six questions.

23. What is the half-life
26.4 days?

SECTION - C

Each question carries 4 marks.

of a radioisotope if 1/'16 of it remains undecayed after

24. The input resistance of a silicon transistor is 100 O . Base current is changed by

40 pAwhicn results in a change in collector current by 2 mA. This transistor is

used as a common emitter amplifier with a load resistance of 4KQ. Calculate the
voltage gain of the amplifier?

ln a common emitter amplifier, the load resistance of the outpul circuit is '1000

times the resistance of the input circuit, lf a = 0.98, calculate the voltage gain?

An electron is confined to move in a cubical box of side 1 Angstrom. Calculate

the minimum uncertainty in its velocity. Given mass of electron = 9.1x10-"'kg

h = 6.62 x 10 "' J/s.

ln the bridge type circuit shown in Fig. 3, the drodes are assumed to be ideal.
Find

(a) d.c. output voltage

(b) peak inverse voltage

(c) output lrequency

Assume primary to secondary turns to be 4.

The four diodes used in a bridge rectifler circuit have foMard reslstances which

may be considered constant at '1Q and inflnite reverse resistance. The

alternating supply voltage is 240 V r.m.s. and load resistance is 480O. Calculate

(a) mean load currenl and

(b) power dissipated in each diode.

27.
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' 29. A silicon diode has a forward voltage drop of '1 V for dc current of 100 mA. lt can
send a reverse cufienl of 2 pAwith a reverse voltage of 10 V. Calculate

(a) its bulk and reverse resistance

(b) ac resistance at a forward current of 5 mA.

30. Convert the following decimal numbers to binary using 6-bit 2's complement
representation.

(a) - 16,"

(b) 1310

(c) - 3,0

(d) - 1o,o

31. Convert the octal numbers (25)8 and ( 157)B into

(a) Decimal and

(b) Binary equivalents

sEcroN - D 
(6 x 4= 24 Marks)

Answer any two questions. Each question carries 15 marks.

32. Erylain about the vector atom model and the quantum numbers associated with
the model.

33. Erybin briefly about Natural radioactivity and the properties of the emitted
radiatims.

34. What are universal gates? Give their standard symbols. Explain how the truth
tables of th€ universal gates are realized using equivalent electronic circuits.

35. Wrth neat diagram explain the working of a full wave rectifier, its efficiency and
ripple fac{or.

(2 x '15 = 30 Marks)
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l. Answer all questions in a word or sentence.

1. Who is Krishnankutty by profession?

2. Write the antonym of the word unite.

3. How are the whites described in the poem 'We are go[B?

4. How is the old woman in the poem'Agony described?

5. ln the poem 'The Man who was a Hospital' poet did not have
disease.

6. What did the colonists hold back from the land ofl 'The Gn Outright"?

7. Who gifted Uma the exercise book?

8. Who is Lomov in Chekov's play?

9. What is lhe speaker's confession in the poem Telephone Conversation'?

10. How does the poet Ayyapa Panikar exemplify the theme of his poem?

(10 x 'l = 10 Marks)

P.T.O-



ll. Answer any eight from the following not exceeding 50 words.

1'1. How is the question of caste brought into the poem 'ldentity card' without
mentioning much about it?

12. What has the colonizers done to the land of the natives?

13. What were the reasons for Lomov getting married?

14. Which are the diseases the poet felt he suffered from?

15. What ls the theme of the Exercise Book by Rabindranath Tagore?

16. Why does the speaker get lrritated in the poem 'Telephone Conversation'?

17. How is the golden Cassia described in Panikar's poem?

18. Comment on the title madness.

19. What was Malcolm X's Nightmare?

20. What is the significance to the words "l watch her kneel in all my lifetime" in the
poem 'House of a Thousand Doors'?

21. Why did the Residents Association not help John Kurian?

22. Comment on the impact of nuclear war on the environment.

(8x2=16Marks)

lll. Answer any six from the following not exceeding 100 words.

23. Describe the character of Lomov.

24. Consider Telephone Conversation by Wole Soyinka as a fine example of
dramatic monologue.

25- Comment on the significance of the exercise book for Uma.

26. How is Krishnan kutty a victim of caste-class alienation?
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27. How does Arundhathi Roy criticize lndia's nuclear policies?

28. How does Panikar describe the transition of the golden Cassia?

29. Who is Kochuraman ln the short story "The Power of Faith"?

30. How does the poet bring out the aspect of colonization in the poem 'The Gift
Outright'?

31. Analyse the title of the essay 'Nlghtmare'.

(6x4=24Marks)

lV. Answer any two in about 300 words.

32. Arundhati Roy's argument against lndia's nudear policy.

33. Discuss the plight of the natives in the poem We are going'.

34. Bring out the humour and irony in Chekov s play A Maniage Proposal'.

35. Analyse the characters in Ayyapan's short story'Madness'.
(2 x 15 = 30 Marks)

R - 2143
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l. qs qr <] erq d gtr fefuqr

L oft ft,rat qt T: +rq frfuqr

2. '<s fu{e' crrs qsiff * .sfudr +{ i z

3. {Ec fs's tw srq{n6 } (rqrt sfr d ?

4. sfu ldffqr€ ff qd +l crc ftfuqr

5. 'qsrrr i 5n ffi e*u 1:1qm; {i
6. cft * eftrql 6r rim 1*'s qrq i qr+r qrdr i z

7. 'der' fd'€-fi q{dr 3(4rq i t

8. '+dr Pc-6R' fuq opr*S ofa fi orqtfr i z

g. 'qrd qrtql * d-q qqt' {116 6fudr qr€ ltr6l i,
10. 'eiq' qr{6 g{s frq qSiff q qn i I

(10x1=10Marks)

P.T.O.



ll. ffi ofla cpl * (g rtr{ Ffl-{ 50 {-d d ftfuql

1 1 . 6le si. q. srfu(re.{ 6r qkqq ? l

1 2 'rr5' 6fufl + 3kq qr s-6FT srti r

13. {r<rq } sr€fl q.h *r qksq Afsqr

14. 'qrr ckqt' crr6 sfudr Ffffie-q i r - qtn *i r

15. T<qr6r{I 6r cirsq Afsqr

16 '{-s1 fa5p' ar+ efuar d fi ,ri fi5ta-+ q'!i{rr

17. !-cift fi qrfttld Hicdr{ qrsrcsr

16. 'qs ft-rz' rreifi I i*+a fi tf&-*r er tt

19. Icrsid + sftr c{ rs'M sR r

20. 's{t r Tri vqfi, p dfw mr

qlaqir"rsR6r,r.sr6iSqrll'-xqiaAii sfif(rs flr ri{I t* erti ii

21. lra ff srd' crr* lfsiff d €?{ 416 nr a-&r q-{ qrai tz

zz. qqm ofleq q qft-*q tr

(8x2=16Marks)

lll. ft6d R: ygl + sfl 6S{ l2o srd d ftfusl

23. qfi 6.{ i 3rrn 6fudr '!Tit{r' i +lq {I {A!r t{ i r

24. ged-qrs ff rTftqre-{ 6I qftqq ? t

25.'eql * *i dral qi' qrrs 6kdr ERr 6B ql re+ eri it
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26. 'qHa{e$i{(I6rerEfrA.
ent n n roi E< fu +1 +ai,
.tn qll6-{ <qr E& l.rc m 3+{ T6r}'t - sr{i'r arcqr 6ftqr

27. qfff\ qrrff fi {rfrfus t-qrt wr qr i t

28. 'Grr a c{ q{ g+, S +t'qiry wGt

r+e rrd i 5<, fuc n€ ffin qrfrilt' - qrcqr 6&ql

29. 'ftdr' *r* +fum er mriv ftfuqr

30. *srw'q ft-6 + qrfrfu* c-*6r] w rflv srfuqr

31.'6ff.{s sft + 3r€rqr \rct etFd qc|q Eqr(s rff i - 3]rra {rc !6a dlftql

(6x4=24Marks)

lV. ffi A r*l + st< +0-< 259 qq11 66n,

32. \r6rff + il€] + srMR c{ ?s ft-{c' qsiff ff qdleTr frftsr

33. '$co :ft qr' crffi 6kdr aro 6qkf ersr+{ gl u&r t+ qrtff i i q+ 6frqr

ga. qffi{ frA 6rq a,n C qqru ar ern ftdfta 6frqr

35. 'qH t r4ft' cr{s c6iff sI €Ri{r fts6{ rror:ilq qo 6ftqt

(2 x 15 = 30 Marks)
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'l . -orro3arJcucrdlmo) o1(Ijl6E!(fl og(Dlmcem'c'Loa$oilrd 1oJnuara5lollgcorooi ?

2.'porDocfiDla)ocrroo' rdrogaoloa)eos 6A(IT oco.rc61

3. djloccoo 6rcSCAo)JBEeloco /rgareLo ru.lardlgf nilaojorxo-o6lollos(rrl(m' ?

4. a;erorc0cnmlcogos rcron;ooro or3ggrdaoLo o6ro?

5. aruocrso) (r)csa,eor:$oa reococrcaJooacerrdcoaruromacr3rrrxo'o6ym?

6. o.rcfiDor(3rfrDo)los ocq\o o{]ci ?

7. 'prm' moa(orolcm" ollcor3o o4a,cor3o cocBc6mo eJoa.rnloBcgc' - pcJlos moeo o6)no'

pc gcrolao3cmoi ognoil6rcoo)c6ml

8. pcoro3cm coxro'fla o6yrm 1o:mooroiorfr a6ororccu".

P.T.O.
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21. octllojlaoj;llcolJos '.DogelBS m"leJco5yld ctoa6',iarca6tca,cecoa oado3 occglce(6

oroaco.orlco t'rqJco o.iJ(oJcrD5rBcA o€lc).] ?

22. tolpprl oorm to,ro'unc(r)orrjlcri cD,TLerlJe ceg.svi-orsrJs erum-uooroao3cil4Jgp

oo6oi oo;oonor" ?

(8x2=16Marks)

lll. m3o3 crcacilol eora)coco GooJ c-arco;cnicriporcxrer:v;co1a.

23. cooroo cngcroojl.Jl(noco6rDrmJo ormo mocooco$rrrqc cl2cri crocrm3cmrif o6;cror3oo,csrre?

24. rngmlo ac6caocsaoJo coodletgg oDoc<noroocrrc oin-<iae'4a.

25. 'qcnietl(dlaoarm m)c@co5rD a(I)6oBop -e-jldlej]g -:Jeuigi,asl3acorcem' rnmlco3os aollcoc
aan:;o' oiocroo ecSocoJggerloco o-r(eJc(6roa66id dc;.,-a?o o rrqla.

26. clo6rDe6rBd6oa ojomo]omEjld
gloonomaoccd mcemo ore]ac.o...

(6looc6rD' pto.lesoo lojcacojltl6olrmco)
orgoocoro nlloorJlardlao3a.

27. 'orri oru! ! pt aoggcdlcn3gg a3ell oil$ Gexlx I po csroP-5roc@otcffD.6r6rolo -cJlel
@35rD66BS61E'. OlCm)OtCorD prOBOm 2ilcrojldoC(!):p.'-.OoO-c]OJo o{D.nD?

28. cocseo *qd"Q 6ererc6r6mrrD' c6ruc<qanorec.idci(m cocsaatr)orocsm" recmrc6.

'fluJ olcffuoteacroo' poicr-5arooceo3cmooooaern ?

29. etocoJct(DfiiloSor5lDo msaaroJe - c.]8ccucor.

30. ooroqcUlo)c(6 o,1l66Becm 09, og3cri ocrnocsrn- ec<dencrq o6,csesc83o.lae ? croo?o)o

o{drooc6oJ6.

3'1. 'o€IUc o-l3npaoolego 6looc8 elooro nOoQ ^.: pffi5rrroo)coJ moccos6rDofiilcElsl

6loco-rcl{oooro mor4 nucoo-oo;o ollolniao3a,

(6x4=24Marks)
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lV. ojrm3o3 orcatJkd ocrllco)coro o5YBl G-eJreJ(rrriloigorooo o€)elco3ar.

32. aigdol(Do (oosdoLoo(a) ca,ogorolioa! otc6{m)3oo(o" oiao?o{if]'l6ol.m(ujloca

rdndlcruocmoo.rol oJcm.o dlcu(ruo([rD &Loool qcdcnlaro'oi -o6-c1 o-oqga.

33. d.J5rqrqA rnm{coJos <o3ggrda6oiiogos mrojlccrootoracd cioc<oo ercgnaogggeilorn

croc3ooca6il r.164 o,o-r gBe.

34. roas3dog ooam (nesa,o {aloQjo)rd1lf doJcm rrucqnr1a, a,lo.vo16.dBca .d@3.L./5rDo orgue.

35. oaoojldoJdlo)Jos '(noqoBs crllaco6o]dl'aroa eloca-rol(u)6'aBgos mogm)iql66Bo8 (srocc6)
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cur,rJlc q: )-:rd-c! o rg;6c,.

(2 x 15 = 30 Marks)
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SECTION _ A

' Answer all questions. Each question carries 1 rnark

1. Obtain the mean of descrete uniform distrib.rtim with 'n' points.

2. Give a descrete distribution whoes mean and vziae are equal.

3. Give the probability function of a multinomid dsfbrJlixl.

4. A random variable X has moment gena-di€ nttut M,(q=VJ*%dlo .

Find the mean of x.

5. Definedegeneratedistribution.

6. Give a contineous distribution which posess lact cf rrEmory property.
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7. Obtain the distribution of \+ x2, if x1 and x2 are independent and identically

distributed exponential variate with mean yo .

8. Give the probability function of gamma distribution.

9. Define cauchy distribution.

10. lf x is distributed as N(p,o2), what is the distribu tion of Z=! L!7
o

(10x1='l0Marks)

SECTION _ B

Answer any eight questions. Each question carries 2 marks.

11. Find the moment generating function of poisson distribulion with parameter 2 .

12. Obtain the mean of negative binomial distribution.

13. Find the probability generating function of geometric distribution.

14. Fot a binomial distribution with n=5, p(x=2)=2iU =4). Find E(x).

15. Discuss the additive property of exponential distribution.

16. Distinguish between beta distributions offlrst and second kind.

17. Describe double exponential distribution.

18. Obtain the distribution function of exponential distribution with parameter d

19. What are the applications of lognormal distribution.

20. Discuss the connection between binomial and poisson distribution.

2'l. Obtain the mode of standard normal distribution.

22. Describe bivariate normal distribution.

(8x2=16Marks)
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SECTION _ C

Answer any six questions. Each question canies 4 marks.

23. Obtain the mode of binomial distribution.

24. Establish the lack of memory property of geometric disttibution.

25. Find first four raw moments of exponential distnbution with parameterd .

26. With usual notations show that binomial distribution tends to poisson distribution.

27. Find the mean and variance of hypergeometnc distribution.

28. Find the characteristics function of gamma distribution and hence find its mean
and variance.

29. Establish the recurrence relation of cenLral rno.nent ol N(p,o2) distribution and

hence flnd its firsl four central moments

30. Discuss the area property of normal distributim.

31. Find the mean vector and dispersion matrix of tivariate normal distribution.

(6x4=24Marks)
SECTION _ D

Answer any two questions. Each question canies 15 nsks_

32. (a) Find the first four central moments of prMt dstritution and hence ,lnd the
beta and gamma coefficients.

(b) Find the mean and variance of geornetsrc dsfibutbn.

33. (a) Establish the additive property of gamma dsahrtion.

(b) lf x follows beta distribution of first kind ofi fe drstribution of y = 1

1+ x
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34. Describe multivariate normal distribution. Let x be a P-component random
variable distributed according to N(p,€), then prove thal y=6y is distributed
according to N(Cp,C*"1, C is a non-singular matrix.

35. (a) Find the recurrence relation of probabilities of poisson distribution.

(b) Fit a poisson distribution for the following data and flnd the expected
frequencies. Also find the mean and variance of the fitted distribution.

x: 0 1 2 3 4 5

f(x) 142 156 69 27 5 1

(2 x 15 = 30 Marks)
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