
(Pages : 4) K-2123

Third Semester B.A./B.Sc. Degree Examination, March 2021

First Degree Programme under CBCSS

Malayalam

Language Course - Additional Language lll

ML 1311,1 : q1r;o;aercmtcorfko;o

(2019 Admission - Regular)

Time : 3 Hours Max. Marks : 80

l, eq clcaoicac 6crmc oG6IEc orcaJ(rrrrcoc o6pc c-c.tco;roroimSo pa6roooo9l(o36.

1 . orgoxiloro cr4gaoLoEi accrorcorococ,o oorm o{co5coo o ojlg(6)cni ?

2. trl3ggdtoJcruocmororocfl goJp-Eroc@cotcd ?

3. 'ooenrmjladld oflor-nu" mllnioor3os nuoojl(l)c(9)6(A (o@o" ?

4.'€,merc3dc@oJosanloilcorcem'?

5. c,.rrrot o€l.ol @$otlcarloer 6Loco rotcooo6m-,

6. cn€rcogorc[rr, rrtJggello(fi 6Lo rcmoccoBoJrm cumlococroo o6nd ?

7. 'mgro3 cngollccnccs cso6rDo' - crooJos cllcdoJagc6rdlci ?

P.T.O.



8. 6c€!.Jc.ruo(A (610.{le6locmoocoeco)go mca&onJloj o€l.G]-OA.

Go lOOmD-?

mPo@ ocBJo o€l.d ?

'polcA coc(mdoJdl .ar?cllcor3mig. o-Jlocmco-rcccmc cD(Iilmloa)?' nrgocco,ilojcm3 roro oooir-d?

(10x1=10Marks)

11.

aotr oemrllordlol oojl(a)3oco o€)3J c ,rocydfttoi p6r.)oo o€)eJol6,

'or'rocclomc, odldococo, oo6rDojlgcoco oooilcaJc &9lgJ - (sroooaoecrgc6r-D" oJocoAo,Do ?

oJdirDOc6OJ@r.

12. 'Groo.rrco)gcoo cnrjl*ldoJcoc?' - fiumdrao4i, ,arOrocoro;" cu;drooo6oJ@r

13. ntmaodcclrc, m?Seaccoc aaDlldocermJo crDc.6 6s6ooom? - nDJaitoooffoi ?

14. eAorod@d()r)o-r6,lcpr@oJ co rc6J(m ooeJ.]ogo@) cro@oog6&6-6Bca rromelcDodl-elo(ofdBom ?

15. 'ojlo, olo,ccuojo dlocm oo nuo:Jlcorc<olgg mg crfluJlcorccoigcgc rorm3' m)cnareo

o)droocaoJe.

16. 'oo.r,la6rl corBcc.oooc.rnJo €.)]6rB' ro'ooJog orcdoJocA ? cll).B6co o6)9JDJ6.

orgcocarilco .!.tollecos@Jos

10.

.

17. 'rar-ooccrn, poolcocqfoug, cr.:oo roocm@c6rD" - (I)e!,q(Doooo" ?

'18. rrooJlacco ! mqoo3 eooorcdccrol

oorcmcog! ercoSoo? olloadoroond?

'eroeoaerg ml rcrgo3ers ooa,coiacem" ogg]1ao3rmro1' crorogos cr:cao3o,td ? (IucBAecod ?19.

20. coom o lldleJdlco) cogoooc{ocgcojom orocrDo o-]aeg"oloecmoo)eoBoco ?
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21. 'c-cJo)oil&ccdro(DcA6o3o o erqrilo@rcsJdo6molocl' - crooJos erc6ol6)d ? fiDcBAco o€)gJ(oJd5.

22. 'co, clmo n:cm3rrgflgo o oroJ.ocar& o4.lgo - ordroccurdi nrDJ-cJlcoloocto'?

23. 'co,gca3o otrrrllocroccroil ca,o:ao mogeo3orecalo ou;d)roo o5aroacao3a.

24 qllc6ccteor. or.i\rur 6ooccr6o;.r2i 6Jd oEelDJ65.

25. cogggr!)o@ pnreoeiororao3ciggg oo{)ojlooJoDnD" ?

26. '6rcrrjlm(!)-e! cer do Looc l(Do

er(mJ o-ro6lr'roils3ajlercoJ c.!rco3o'

- c3'@.035)s orc66)l6ca ? cu6o)ocaoJ6.
(8x2=16Marks)

lll. cccocrrrllm3o armoe4ooroikoi &ojl(a)ooco (lrool c-er..{or6ilcriporooerovjor36,.

27. eeJorr6-rnloaoooorog6l oemp.rodngl so6,Jooto)'aoJ mrdejcm p.}lcBL,?oo(roJ

28. '@a6rDorJomoro, cGoogoc(oro)J' crooJog el?aoJ65ca ? mcromJoofioi ?

29. cocaJcrDgordiloer GrocooDJCo@Jo tojl(o)ooraca)Jo m)lcccuo o6rc6rB" o.l(oJo})roce3(rno(Dro3om ?

30. 'crD6'orAaojl ceo(oca)c6ni. co()orello)16m" cruolLro. mcuoJej'l l' .tucBdco o6)el.ol6.

31.'oJ3@,o6,c5rEJ6,6moo6rnroroJma6.ude{o cooc(ocoi c"ocdl4oi eJ@JoJ@3(fl

croo.rjlord(rn oam o,rc6Jlg' ordlnoorcd ? eil(),r6dl.ooo.roi ?

32. 'mgorg cngolcrnccs 13 orro6mo' - ffo(BacorJo o)].(0.ruJorJo 6crg!logs3oro3c'.

33. a,3eroromr3ocr:rm eLocoJcl@o 'oca45$l' mrgAordilol oloJraoJcrn otoecro)"?

34.'rac6crd)o3 a,cdlc.u6oorloggcoe

augccoaoccd o:6rd cr6g'

ooco;l.rJ.rod peono,^r doorlri a,Jro6rnoo/To-'

35. grfroorl(i)omcm crjlercojkd oooquonjlo@ mrpocuo nio;o-ioo3a,.
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36. ',s,o p6o6r,e ocDer(orcrd p56Bom o€X([)oo)t(D &ro .!o@c(A ec5rDJo.' ocola66qll p5[Boco
oJoco)C0a drccffDoOCro' ?

37. ucemlcuo3ers clodlojloor^drDdoJcro;cIlorcra o3coJccum.A (gDa) e o3ord ofkdoo,ocorooSl

oJoOfiD ecoJtdBogo(rogco ?

38. -oer4fl lrocrfldailoJlcollid oiloaoLo cuorfldoa.m or5;eoo-?

(6x4=24Marks)

lV. o3rm3 o4oonlioi aollcolcoro oGmJ c-crcoJorrroj'gorooo o€)eJ@16.

39. rng-orr6koo Gro5aoloe4os iccoluo.l'J<lclgo fiDc"rr@JoJoo{oae nuoJlccn"gorec6
()1616)oc6oa6

40. c"erc"ga)ct(ooco o@cocooceell mmlcAdoojlcocoJos mojlcca.,voaca oJlcroaoceo;a.

41. @caJ(rogordroa rncercoe,oruilorf, 6.]c<ucm;ooroaojcli-gfgoJmJmr6oJ€:.

42. ocorj6#il mcsao(IrD GrgrDcoocd6il, njl.n€)o. orcdlocfr mcsemoeBoorodoJcr+i

lo,rcoilot cdlaotra.

43.'ooerumllaeJlct oflcu"<ru' milnilaojld cncl([1olklaofm corcrocaoro;eongos rapvo

ooJEil6)gs3orDj6".

44. rncruJl<orc6r:doomongos clocJlecoo 'cru6rtl0aroll cJoo@c6m" cncsarcrulrd

oiacgoriaoogs3crno{oaoBom ?

(2 x 15 = 30 Marks)
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Reg. No. :

Name :

Third Semester B.Sc. Degree Examination, March 2021

First Degree Programme Under CBCSS

Statistics

Core Course ll

ST 1341 - PROBABILITY AND DISTRIBUTION - I

(201 I Admission Regutar)

Time i 3 Hours
Use of calculator is permiited.

SECTION - A

Answer all questions. Each question carries I mark.

1. Define supremum ofa sel.

2. What do you meant by neighbourhood of sel?

3. Write an example for a countable set.

4. Find the limit of a sequence (a,), where ," =(lLJi )

[{n )
5. Oefine monotone sequence.

6. Define convergence of a sequence.

7. Define sample space.

8. Statemultiplicationtheoremoiprobability.

9. Define probability mass function.

10. Wrile an example for a continuous random variable.

K-2447

Max. Marks : 80

(10 x 'l = 10 Marks)
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SECTION _ B

Answer any eight questions. Each question carries 2 marks.

11. OeUne open set. Wrlle an example for open set.

12. When do you say that a set is bounded? Write an example for bounded set.

13. Prove that the set of all rational numbers is countable.

14. Define Cauchy sequence.

1s. show that the sequence (a,) where ,^ =( !;'! ' t-) 
"onu"rg". 

to l.
\2r' ,5n +7 t " 2

'16. De{ine root test.

17. Deflne oscillating sequence. Write an example.

18. Vvhat is the use of Raabes test?

19 Examine vJhether the series L; , ,l- convergent or not.
-,' 'n. log n

20 Defineconditionalprobability.

2'1. civen P(A) = 0.30, P(B) = 0.78 and P(A n 8) = 0.16. Compute e\e" n a")
/ -\and P(A 

^ 
8"./.

22. lf A and B are two independent events then prove that Ac and B" are
independent.

23. lf the probability mass function of a ranCom variable X is

f(x) = x t 6, x = 1, 2, 3,find P(X > 2\.

24. Define distribution function. WIite any two properties o, distribution function.

25. Derlne marginal density functron.

26. What is meant by mutual independence of events?

(8x2=16Marks)
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SECTION - C

Answer any six questions. Each question carries 4 marks.

27. Prove that the union of an arbitrary family of open set is open.

28. Show that
(a) every linite set is bounded

(b) every subset of bounded sel is bounded.

29. Examine the convergence of lhe sequence {S, } where

.- 1- 1- -1.-"n - n-1 n-2 n-n
30. Using Cauchy's first theorem on limits prove that

[r1'rrrm , -- | l-t
" ,*l,,ln, ,t 

^lnz t z .ln, n nl
31. Prove ihat every absoiutely convergenl series is convergenl.

32 Describe Cauchy's condensation test.

33. Write the mathematical and axiomalic definitions of probability.

34. State and prove addition theorem of probability for two events.

35. Prove that pairwise independence does nol imply mutual independence.

36. lf X is a random variable with probability densiiy function
(1

t(x ) = ]r' 
0 < x < 2 

find the distribution function of X.

10, othelwise

37. x is a random variable w h probability density function t(4 = l3x2e " 'x ' o

[0, otherwlse

and Y = X3 . Derive the probability density function of Y.

38. Joint probability density function of a bivariate random variable (X Y) is given by

r(r.r\ - ["(r' * y') o' x < 2,1 </' 4. 
Determinec.

[0, otheruise

(6x4=24Marks)
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SECTION - D

Answer any two questions. Each question carries 15 marks.

39. State and prove Bolzano Weierstrass theorem.

40. Establish Leibnitz test.

41. Let {a,)and {ba}be two sequences with limits a and b respectively. Prove that

(a) sequence {a, - br} converges to a + b

(b) sequence {a,b,} converges to ab and

r- l
(c) sequence l%l"onr"rqo, to 9 if b * 0 and 0" * O tot all n.' lb,l - b

42. State and prove ratio test.

43. (a) State and prove Baye's theorem.

(b) 600/0 of the students in a class are males and remaining are females. 50%
of the male students and 80% of the female students are football lovers. lf
the elected class representative is football lover, find the probability that the
representative is a female.

44. Joint probability density function of a bivariate random variable (X Y) is given by
fqG +v\I \---a' 1<x<,a.0<v<1

f(x)= i 5x3 ' . Examine the independence of X and Y

[0, otherwise

and compute P(0 . Y. o.slx = 2).

(2 x t5 = 30 Marks)

K- 2447
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Reg. No. :.............................

Name : ..........,,..

Third Semester B.Sc, Degree Examination, March 2021

First Degree Programme under CBCSS

physics

Complementary Course for Statistics

PY 1331.3 - OPTICS, MAGNETISM AND ELECTRICITY

(201 I Admission Regular)

Time : 3 Hours Max. Marks : 80

SECTION - A

Answer any ten questions, each carries 'l mark.

1. Name an experiment to study interference.

2. Write any one use of Newton's ring experiment.

3. What do you mean by diffraction?

4. Write the use of a transmission grating in laboratory.

5. Write the expansion of LASER

6. Deflne optical fibre.

7. Definemagneticsusceptibility.

L Define Curie temperature.

' P.T.O.



9. Define resonance in an LCR circuit.

10. Define i:/r.s value of curent.

(10x1='l0Marks)
SECTION - B

Answer any eight questions, each carries 2 marks.

1 1. State the principle of superposition of waves.

12. What are coherent sources.

13. What are the essential conditions to gBt interference of light?

'14. What are tne ditference between interference and diffraction?

15. Write any two differences between Fresnel and Fraunhofer diffractions

16. Explain the resolving po\ rer of a grating.

17. Define grade index fibre.

18 Explain the propagation of light through an optical fibre.

19. Explain population inversion.

20. What are the properties of laser light?

21. Write the relalions connecting M, B and H in magnetism.'

22. Explain the term Hysteresis.

23. Derine ferromagnetic domains.

24. Deflne power factor in an ac circuit

25. What is the use of a choke coil?

26. Write the working of a transformer.

(8x2=16Marks)
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SECTION - C

Answer any six, each question carries 4 marks.

27. ln Newton's ring experiment the diameter of the 4thand 12ih dark rings are 0.42
cm and 0.6 cm respectively . Obtain the wavelength of light used. Given that the
radius of curvature of the lens used is I m

28. lntenslty ratio of two coherent sources are 36:16. Calculate the ratio of
amplitudes of the waves produced by the sources.

29. ln a Young's double slit experiment, the slits are separated by 0.3 mm and the
screen is placed 2 m away. The distance between the central bright fringe and
the fourth fringe is measured to be 1.6 cm. Determine the wavelength.

30. A grating has 6000 lines per cm. Find the angular separation of the two yellow
lines of mercury of wavelengths 572 nm and 579 nm in the 1st order.

3r. A plane wave front is incident on a circular aperture of diameter 2.4 mm.
Calculate the wavelength if the most intense point on the axis is at a distance of
2.5m.

32. Calculate the smallest angular separation of two slars in radian, that may be
observed through a telescope. The objective of the telescope has a diameter oi
250 cm and the wavelength.

33. Calculate the ratio of spontaneous emission to stimulated emission by an
incandescent bulb at 2OO0K. Given that frequency v = 6 x 1014 Hz

34. A step index fibre has the following parameters. n1 = 1 .68, n2 = 1 .44 and n"1.= '1.

Calculate the critical angle and maximum angle of refraction.

35. A rod of magnetic material 1 m in length has a coil of 200 turns wounded over it
uniformly. lf ourrent of 2 A is passing through it, calculate the magnetic fleld H,

the intensity of magnetization M, and magnetic induction B and the relative
permittivity t Given that susceptibility 7, = 6 x 10 3 

.

36. Derive the relation connecting magnetic permeabillty and magnetic susceptibility
of a material

K_24/,6



37. Derive the expression for ac current passing through a circuit containing a
capacitance and resistance in serjes?

38. An electric lamp works in a 120 V dc, 10 A source is connected to an alternating
voltage of 220 V al 50 Hz. Calculate the required inductance of choke of the
circuit.

(6x4=24Marks)

SECTION _ D

Answer any two each question carries '15 marks

3s. Explain the interference in thin.films by a reflected system and a transmiiled
system. How colours of thin films are obserued?

40. Explain the Fresnel's theory of rectilinear propagation of light.

41. Explain the Fraunhofer diffraction in d single slit. Derive the expression for
intensity distribution and draw lhe intensity distribution.

42. Explain the working of ruby laser in detail. Write any four applications of lasers.

43. Explain various types of magnetic behaviour shown by materials.

44. Discuss the behaviour of a series ac LCR circuit. Dedve the expressions for the
current, impedance and condition for resonance.

(2 x 15 = 30 Marks)
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Reg. No. :

Name :

Third Semester B.A./B.Sc. Degree Examination, March 2021

First Degree Programme Under CBCSS

English - (Language Course)

EN 1311.1/EN 1311.3 : ENGLISH FOR CAREER

(Common for B.A./B.Sc. and Career Related 2(a))

(2019 Admission, Regular)

Time : 3 Hours l\4ax. Marks : 80 .

l. Answer all the following questions. Follow the instructions given in the
brackets wherever needed.

'1. The correct spelling of the word 'exibition' is

2. The word that is the aritonym of "economical" is

3. 'Fragrance' is a word related to lhe sense of

is the noun form of 'emigrate'.

(Pases:24) K*2116

4.

5. lt (be) an honour for him to lead and serve the company.

(Use the correct tense form of the verb in brackets)

6. Do you know where is the church. (Correct the sentence)

7. What number of students are in this class? (Underline the error)

8. The term 'epidemiological' is related to the study of

P.T.O.



How much costs it to buy a diamond necklace?

(Correct the sentence)

10.. They had to the meeting yesterday due to the sudden bus strike.

(Use the appropriate phrasal verb which means "cancel or stop")

(a) Call up

(c) Call ofl

(b) Call for '

(d) None of these
(10x1='t0Marks)

ll. Answer any eight ofthe following queslions.

1 1. Provide one word substitutes for any two of the phrases

(a) Stood up and applauded

(b) A piece of writing about the writeds .iourneys to different places

(c) A person who collects stamps

(d) A person who walks in her/his sleep

12. Give the antonyms ol two ot the following words

(a) convergence

(b) sensibiliti

(c) unknown

13. Give the synonym of two of the following words

(a) hilarious

(b) outlook

(c) modify

K - 2116



14. Make sentences.of your own with any two of the following phrasal verbs

(a) ran into

(b) turned up

(c) to make light of

(d) made off with

15. Choose the correct option from the brackets :

(a) The Manager all the claims of the employee and
dismissed him. (reputed / refuted).

(b) I suppose the headmaster himself will
(look into / look out for)

the matter now.

16. Fill in the blanks using a collective noun from those given below
(band, pride, herd, bunch, clutch) :

(a) We saw a of elephants moving across the river bed.

(b) The rock has been on tour for months.

17. Fill in the blanks using the suitable degree of the adjective given in brackets :

(a) Lead is than any other metal. (heavy)

(b) He thinks he is than his father. (wise)

Correct the error in the words / phrases given in italics :

18. (al Poorness is not an enviable condilion

(b) Here are the mangoes; please don't take rf),s that are rotten.

K-2t16



. 19. (a) Suman studied in a g'is'school till her tenth class.

(b) Can you give me some informations on the uses of lasers?

20. (a) Environmental degradation is a perenielptoblem for humans today.

(b) My cousin likes fruits of forn countries.

21. (a) Yow latgels arc to achieving before the end of this month-

(b) The clothes were all washed and hanged out to dry.

22. Fill in the blanks with suitable words from those given in brackets.

(when, enough, leisurely, rather)

(a) He is a careless fellow.

(b) These are days no one can have a sense of security.

(c) He was foolish to believe her.

(d) I had a walk.

23. Fill in the blanks with suitable words from those given in brackets.

(medical, deliberate, grand, constant)

(a) The battle of Waterloo ended rn a victory.

(b) The injured man wants advice.

(c) anxiety has undermined his health.

tie.(d) lt is a

K - 2116



24.

25

Read the paragraph and answer the question given below :

The global anti-ageing market is worth at least $2'50 billion - an astonishing
amouni, and it's growing. Anti-ageing treatments are supposedly used to correct
'premature ageing'. But what does this really mean? Surely ageing is just ageing.
It is a process that occurs over time- at the time that it's supposed to.

(i) The word 'premature' is used in the passage to mean : .

(ii) What is meant by the 'anli-ageing market' and what is it worth?

We do not know how to manage our machines. Machines were made to be
man's servants: yet he has grown so dependent on them that they are in a
fair way to become his masters. Already most men spend most of their lives
looking after and waiting upon machines. And machines are very stern
masters. They must be fed with coal, and given petrol to drink, and oil to wash
with, and must be kept at the right temperature, and if they do not get their
meals when they expect them, they grow sulky and refuse to work, or burst
with rage, and blow up and spread ruin and destruction all around them.

(i) What has gone wrong in man's handling of maehines?

(ii) What does "stern masters" mean?

26. Bacon calls the riches, the baggage of virtue :

For, as the baggage is to an army, so riches are to virtue. They cannot
spread nor left behind. Yet only hinder the march. Wealth brings care in
train. Pride goes with it. And where there is pride, there can be no real virtue.

What did Christ say of a rich man? "Verily, I say unto you, it is easier for a
camel to go through the eye of a needle, than for rich man to enter the
Kingdom of God .

(i) Riches are called the baggage of virtue. Why?

kingdom of God. Why?
(8x2=16Marks)

be
its

(ii) lt is difficult for a man of riches to gdt into the

K- 2116



lll. Answer any six of the following questions.

27. F l in the blanks wjth the correct option

(a) He was asked to take his aged mother to see a

(paediatric / geriatric)

(b) The server at the bank was

physician.

(morphed I hacked)

' (c) Prof. Harvey uses a lot of scientific

(jokes / jargon)

(d) l'm just waiting for my father's nod of
to work.

by cybercriminals.

in his speeches.

so that I can go abroad

' (assent / asset)

28. Fill in the blanks with suitable phrases from those given in brackets

(make up, turned up, went off, ran out, called off, look into, look up,
look for)

(a) The workers the strike.

(b) The boys at the stroke of the ball.

(c) Surprisingly, very few guests for the wedding.

(d) A bomb near the park yesterday.

29. Correct the errcr in four of the following sentences :

(a) More than one attempt were made to rush on to the stage.

(b) The Central Government not only provided the funds but the personnel
also.

(c) His wife. as well as hrs children are ashamed of him.

(d) John thinks he is superior than everybody else.

6 K - 2116



30. Fill in the blanks with the correct option

(a) All kinds of foreign consumer brands are now available at our store,
because of the policy (loacalisation / liberalisation)

(b) His decision to relocate to his native town was a

(iudicious / judicial)

(c) Why don't you

(next / text)

me instead of sending long e mails?

one.

(d) The story is about two families that have an ongoing
goes back three generations. (food / feud)

(e) You don't walk on the grass, the signboard says.

7

that

31. Fill in lhe blanks with suitable phrases from those given in brackets :

(step down, held up, gave up , cul off, made up, found out)

(a) The energy company ' our electricity because we didn't pay.

(b) | playing football a long time ago because of a knee injury.

(c) The Prime Minister has decided to after 10 years in office.

(d) The traffic on the motorway was by construction work.

32. Correct the error, if any, in the section in italics in four of the following
sentences:

(a) I have spoken to him, but what he could do is another mafter.

(b) Dr. Shah will be leading the surgical team, Wl,I he?

. (c) | am supposed to join you at two in the afternoon, arent /?

. (d) Don't she know that she has a seminar presentation tomorrow?

K -2116



33. Fill in the blanks with the suitable pronouns from those given in brackets :

(they, he, me, our, you, it, they, them, its, mine, him)

(a) You are stronger than

(b) I looked behind

(c) He said he had reported the incident to two constables but that none of
was willing to intervene.

(d) Nobody but was present.

(e) There were doors all around the hall, but were all locked.

(f) My parents like Latin music. The CD is for

(g) Here is another souvenir. I don't know what to do with

(h) Dad is coming with _ to buy school supplies.

34. Correct lhe error in the sections in italics :

(a) She must has been on holiday.

(b) Vani is as ral/ as all other girls in her class.

(c) Your college is good, but mine is besf.

(d) lt rains heavily in Assam, ishf lP

K - 21',t6



35. Fill in the blanks with suitable words from those given in brackets :

(failure, contact, agonisingly, crash-landed, probe, journeying, successfully)

Over the weekend, lndia attempted to make history by becoming just the fourth

nation to land a on the Moon. lt came

close, but after millions of kilometres, Vikram lander lost

in the flnal few hundred metres. and on the lunar

surface. But it would be both unfair and plain wrong to labef the mission a

36. Fill in the blanks with suitable words from those given in brackets :

(alarmed, embodiment, ambitiousj necessities, sceptical, melancholic,

improved, revoked)

(a) The Manager says that the order cannot be

(b) We should use

grains.

varieties of seeds to increase production of

. (c) Bruto was an unselfish worker. Yet people said that he was

(d) His father is about the son getting a top rank.

(e) The residents were by the fury of the storm.

(f) The music had a touch.

(g) Many of the villages in lndia do not even have the bare of life.

of kindness and love.(h) Mother Teresa is regarded as an
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37. Read the passage and answer the questions given below :

Raman was a voracious reader and pored eagerly over all books in his father's
collection, among which were original writings of great scientists. These books
were to him like old friends, never to be forgotten. He once said, 'Out of this
welter of subjects and books, can I pick anythjng really to mould my mental and
spiritual outlook and determine my chosen path'?

(i) in the passage means 'highly enthusiastic'.

(ii) 'Pored eagerly over' means

(c) both (a) and (b)

(iii) ln the given passage,

(a) the smithy

(c) baking

(a) read with great interest (b) studied carefully

skimmed trough

related to

pottery

(d)

'mould' is

(b)

(d) character

(iv) 'WeJter' means

38. Read the passage and answer the questions given below :

There has never been conceived or made by man any instrument, machine or
contrivance, capable of such diversity of usefulness 'as the human hand.
Nothing has ever existed with such infinite adaptability to various need, or
capable of being trained to such degrees of dexterity and versatility. Nor is it
likely that as perfect a machine, will ever be produced by human skill, for the only
thing, the human hand cannot do is, to create an inslrument as perfect as itself.

(i) Why is the human hand so useful?

(ii)'Adaptability'means

in the passage means 'an apparatus using mechanical
power and having several parts, each with a definite function and together
performing a particular task'.

(iii)
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(iv) Can as perfect an instrunrent as the human hand be ever created by
man?

(a) Can be created.

(b) There are similar instrumenls as useful as the human hand.

(c) Human hand or mind is incapable of making a similar machine
as human hand. (6 x 4 = 24 Marks)

lV. Answer any two of the following questions, choosing one from each group.

GROUP _ A

39. Read the following passage and answer the questions given below :

Once the casting is done, lam ready to plunge headlong into the business of
shooting. The studios of Calcutta show their hallowed past in every crevice in
the wall, in every tatter on the canvas that covers the ceiling. Some of the
families of rodents that inhabit the rafters have lived there ever since the
foundation of the industry. The floor is pitted, the camera groans as it turns, the
voltage begins to drop after sundown. The general air of shabbiness is
unnerving. And yet I do not mind these at all. I do not think of these as

. hindrances. After all, we have the essentials to make a film, and it is within us
lo make it badly or well. It is the bareness of means that forces us to be
economical and inventive, and prevents us from turning craftsmanship inlo an
end in itself. And there is something about crealing beauty in the circumstances
of shoddiness and privation that is truly exciting...Yes, I am happy to be
working where I am.

1. 'Plunge headlong into'means

(a) dive into water

(c) to get fully involved

2. 'Hallowed' is closest in meaning to

(a) holy

(c) ancient

(b) bang your head

(d) none of the above

(b) hollow

(d) unknown
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3_

(c) piracy

6.'Tattered'isrelated

(a) paper

(c) noise

(a) smooth

(c) full of holes

(a) ceiling

(c) hinderance

is a synonym Ior 'creative'.

(d) deprivation

(b) cloth

(d) music

(b) rough

(d) clean

(b) voltage

(d) business

4. Another word from the passage that is close in meaning to 'shabbiness'
is

5. 'Privation'is a word related to

(a) privatisation (b) privacy

7. The word opposite in meaning to the word 'pitted' is

8. The wgrd that is spelt correctly is

(a) privetisation (b) shoddiness

(c) craftmanship (d) crivice

9. The word that is spelt wrongly is :
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Find the synonym of the words in ltalics :

10. She cried copious tears when she lost her new shoes.

(a) vast (b) copying

(c) plentiful (d) messy

1 1. They burned lhe effigy ol lhe despot in the town square.

(a) dummy (b) poster

(c) reflection (d) statue

Find the antonyms of the words in italics :

'12. FebruaYl4 was set as a tentative dale for the wedding.

(a) temporary (b) iinal

(c) casual (d) convenient

13. I must say you look very urbane in this suit.

(a) elegant (b) slow

(c) crude (d) foolish

Choose the most suitable one-word substitute for the phrase in italics :

14. Satyajit Ray is a world famous Bengali film director who is involved in all the
audio- visual elements of his films..

(a) producer , (b) actor

(c) author (d) auteur

15. Find the meaning of the word 'hindrance'from the pasdage given above and
use it in a sentence of your own.
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40. Spot the. error in the underlined sections in the following sentences.
lf there is no error, the answer is 'd'

1. You mav oo to vour classes now, The Teacher said. No error

abcd
2. Ravi asked Meqha whether she is submitted her assionment

a

the class teacher. No error

cd
3. 'l will not qo into the hall until Resmi comes', said Jvothi. No error.

abcd
4. 'Where did vou lose vour purse', asked mv mother. No error.

abcd
5. The qroup promised that thev would meet aqain next vear. No error

abd
6. Twentv hundred weiqhts make one ton. No Error.

abcd
. 7. All the three commander-in chiefs are meetino the President todav.

No error-

d

8. ] who vour leader will qive the sional. No error.

abcd
9. Nothino is qiven for nothino. No error.

abcd
'10. Let vou and he qo toqether. No error.

abcd
14 K _ 2116



1 1. He failed in he attemoted. No error.

abcd
12. He knows belter

ab
13. Few lndian towns

a

14. Whv should I

than to ouarrel. No error.

cd
are so biq

b

suspected bv vou. No error.

cd

as Madras. No error.

d

15. Either he or I are mistaken. No error.

abcd
41. Read the passage and answer the questions given below:

Monday morning found Tom Sawyer miserable. Monday morning always
found him so- because it began another week's slow suffering in school. He
generally began that day with wishing he had had no intervening holiday, it
made the going into captivity and fetters again so much more odious;
Tom lay thinking. Presently it occurred 1o him that he wished he was sick; then
he could stay home from school. Here was a vague possibility. He canvassed
his system. No ailment was found, and he investigated again. This time he
thought he could detect colicky symptoms, and he began to encourage them
with considerable hope. But hey soon grew feeble, and presently died wholly
away. He reflected further. Suddenly he discovered something. One of his

upper front teeth was loose. This was lucky; he was about to begin to groan as a
'starter', as he calJed it, when it occurred to him that if he came into court with

thal argument, his aunt would pull it out, and that would hurt. So he thought he

would hold the tooth in reserve for the present, and seek further. Nothing

offered for some little time, and then he remembered hearing the doctor tell

about certain thing that laid up a patient for two or three weeks and threatened

to make him lose a finger. So the boy eagerly drew his sore toe from under the

sheet and held it up for inspection. But now he did not.know lhe necessary

symptoms. However, it seemed well worthwhile to chance it, so he fell to
groaning with considerable spirit.
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1. The word 'reflected' in the passage is closesl in meaning to:

(a) consider (b) echoed

(c) returned (d) replicated

2. The phrase 'canvassing the system'in the passage means :

(a) appeal (b) campaign

(c) fight (d) check

3. The word in the passage which is the opposite of'pleasing' is :

(a) suffering (b) intervening

(c) colicky (d) odious

4. ldentify the statement which is true :

(a) Tom thought it was bad luck to have a shaky front tooth

(b) Tom hat;d being sick

(c) Tom began to encourage the colicky pain with hope

(d) None of the above

5. Monday morning found Tom Sawyer miserable. Why?

(a) Tom was feeling colicky

(b) Tom had a tooth ache

(c) Tom was scared of going to the doctor

(d) Tom did not like going to school

6. Why did Tom wish he had had no intervening holiday?

(a) lt made going back to schoolso much more hateful

(b) Tom did not want to stay at home

(c) School was always great fun for Tom

(d) All of the above
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7. "Ailment" means

8. The synonym for "fetters" is

(a) fritters (b) chains

(c) fight (d) check

9. By which phrase does Tom describe his experience in school?

10. The word "sore" in the phrase "sore toe" means

(a) big (b) broken

(c) letters (d) none ofthe above

1 1. Why did Tom canvass his system?

12. Why did Tom hotd up the sore toe for inspection?

13. What was the 'starter' for Tom Sawyer?

'14. Based on the incident mentioned here, comment briefly on the character of
Tom Sawyer?

15. Suggest a suitable title for the passage.

GROUP - B

42. Answer all the following queslions :

Fill in the blanks with suitable tense forms of the veibs given in brackets :

1. Nadella (choose) to join Microsoft because he
(want) to make a difference.

(be) an honour for him to lead and serve lhe company.2.ft

3. We (go) for a movie yesterday. (Do) you
(know) that my friend's daughler (act) rn

that movie? She 

- 

(play) the role of the heroine's younger sister,
but it (be) an important role. None of us
(expect) her to do so well, but she 

- 

(do) a great job. I

(hear) that she eve (win) an award for her role.
Our club (host) a reception for her when she
(come) to our town next month.
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Fill in the blanks with suitable prepositions :

4. He warned you the danger, but you did not listen
him.

5. France is famous its perfumes. You are looking
some the most expensive brands available
this country.

6. This company deals electronic goods. Ajay's been working
here as Manager two years now.

7. Rewrite the following sentence into active voice :

(a) Cricket is played in most countries today.

(b) Will you be supported by your friends in this venture?

43. Read the passage and answer the questions given below :

Muhammad Yunus, the founder of Grameen Bank, is a Bangladeshi banker,

author and economist whose focus on microcredit and microfinance concepls led

to him being awarded the Nobel Price in 2006 for eflorts to create economic and

social development from below'. Yunus was born in 28 June 1940 in Chittagong.

His father was jeweler and his mother was his role model; a women who helped

anyone that knocked on their door. After high school and college, Yunus

completed his PhD in Economics in the US and worked as an assistant professor

of Economics till 1972, when he returned to Bangladesh. lt was during this time

that Yunus would stumble across an idea that lead to him helping millions of
poverty people and would lead to him being awarded the Nobel Prize.

ln'1974, Bangladesh suffered from a famine, resultlng from rain and massive

flooding that devastated crops. And the people of Bangladesh received no relief

or aid from other countries. Yunus began to be actively involved in poverty

reduction. He established a rural economic program as a research project and

visited the poorest households in a village near Chittagong. He interviewed a

woman who was making bamboo stools and learnt that she was being charged
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exorbitant rates for her loans, and thus was barely making a profit. He realized
'the potential for recovery then and there and in an exhibition of practical

economics, loaned the equivalent of twenty-seven US dollars to forty-two women

in the village. lt was his first loan. With more advantageous rates, these women
were able to raise their profits and manage better than before. Without these new
rates, the women would likely have been stuck in a rut for lhe rest of their lives.

Yunus realized that on a smaller scale, microfinance and microcredit could really

help Bangladesh's struggle with poverty.

1. The preflx is used in the passage for'small scale'

2. The word 'devasted' means

(A) Devoid (B) Desperate

(C) Destroyed (D) Deserted

3. The phrase that means 'without any change or improvement' is

4. The phrase 'from below' in the first sentence is used in the sense of

(A) Below sea level (B) From a disadvantaged country

(C) Below poverty line (D) . None of the above

5. The word closest in meaning to "exorbitant" is

(A) lneffective

(C) Easily available

6. The word 'rates' is related to

(A) Cost

(C) Profit

(B) Expected

(D) Highly priced

(B) Interest

(D) Loss
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7. The word that is the antonym of'urban' is

8. 'Exhibition of ' means

(A) Display (B) Open Mindedness

(C) Expression (D) None of the above

9. The wrongly spelt word is :

(A) Exorbitant (B) Advantageus

(C) Microcredit (O) Potential

10. The correctly spelt word rs :

(A) Povertystruck (B) Exhibition

(C) Famin .(D) Poverty Stricken

1 1 . I suppose the headmaster himself will

(A) Look into

the matter now.

(B) Look at

(C) Look out for (D) Look up

12. ln spite of our best efforts at secrecy, my mother
a surprise Party.

(A) Turn up (B) Got wind of

(C) Caught up with (D) Wound up

our plans for

'13. A person who studies human cultures and societies is

(A) A philologist (B) An archaeologist

(C) An anthropologist (D) A linguist

'14. Correct the spelling of the following word and make a sentence of your own
'necessity'.
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Find the antonyms of the words in italics :

15. Escalating prices cause hardship to the poor

(A) Fixed

(C) Reasonable

Answer all the following questions :

Fill in the blanks with suitable modal auxiliaries from the list given below :

(will, would, should, can, must, might, need, dare, used to)

to do some exercises for her shoulder, otherwise she'1. Sara

not have left soon.

so well when we were in school.

(B) Falling

(D) Fluctuating

need a surgery.

have spoken rudely to her, otherwise she

you sing a song for Tara's birthday? You

2. You

4.

3. srng

be slippery after such

complete

corresponding

5_

not climb up the hill, it
heavy rain.

you be coming lomorrow? We really
that file.

Complete the following sentences with
question tags :

6. You aren't coming to college tomonow,

suitable verbs and

the boy who stood first in class, isn't he?7. Rahman

8. Jaya goes to the library every Saturday,

9. Let us all go for a movie next Sunday,

as tall as Rosy, aren't I?

')

10.
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lnsert the adverb given in brackets jn the correct position in the sentence :

1 '1. She impressed him by her singing. (greatly)

12. There was nothing to do but wait for the next bus to arrive. (else)

'13. He admires my clothes" (always)

'14. This room is big enough for all of us to sleep in. (enough)

.'15. The new tax structure is tough on the middle classes. (rather)

(2 x 15 = 30 Marks)
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PART - A

Answer all quesiions. Each question carries I mark.

1. Define periodic function.

2. Test whether f(x) = s;n3, is odd function?

3. What is the value of (x) at the point of discontinuity?

4. What is the degree of a differential equation?

f .)13 , ^ .2

5 Find the order of the differentiar equation 
I 

,r - (#J ] 1#)

6. Find ihe integrating factor o f xdL , ybgy = xye'dx'-'
P.T.O.



7. W'ite down the condition for the differential equation Mdx + Ndy = 0.

8. Give the general form of homogeneous linear equation.

g. ls xa+ x3- 7 = 0 algebraic equation?

10. Which expression is known as trapezoidal rule?

(10x1=10Marks)
PART _ B

Answer any eight questions. Each question carries 2 marks.

11. Write down at least three Dirichlet's condition for a Fourier series.

12. Findthe Fourier coeflicient b-ofthe function r(xi=l k if t<x<Q.
" I kif 0<x<n

13. Write down Fourier Cosine Transforms.

l'l for lxl < a
14. Findthe Fourier transform of f(x)-lO 

f(l.'1ri4, u

15. Obtain the differential equation associated with the primitive Ax2 + By' = 1.

16. Solve the equ alion lL=lklny.dy .

17. Sotve 9*+31 -2e", .

18. Solve xp'+4x=2yp.

19. Find the complementary function 
" # - r*+ 9y = 0.
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22. Write short note about Gaussian elimination method for system of linear
equations.

20. Find the integrating factor of xff + ltogy = xye' .

21. Define a transcendental function rvith two examples.

(8x2=16Marks)
PART - C

Answer any six questions. Each question carries 4 marks.

23. Find the Fourier series of the function f(x)-r x for O<x<Ztt.

- < x <0
24. Find the Fourier series ofthe function f(xl rl t(xl=1 " "" I xif 0<x<tt

Deduce that ] , 1- 1-. .. . ........ =o'1'.3'5'. B

25. Obtain the complex form of the Fourier series of the function

. (oif -n<x<0flx l= i" llif 0<x<z

zo.

27.

28. Solve ff*, =*r"", .

29. Find the solution of (o'? - 5D r 6)y = e' coszx .

Solve cos(x + ypy = dx .

Solve x'dy + y(x + ypx =0
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30. Use Taylor's series method, solve the equation # = -xy, y(O)= 1.

31 . Starting from xo = 3 , find a rot of xa - 3x - 5 = 0 , correct to three decimal place

use NeMon-Raphson method.

PART - D

Answer any two questions. Each queslion carries 15 marks.

32. Obtain the Fourier series of (x) = rsirltD< if 0 < r < 1.

33. Solve the differential equation (2x 
" 

y +1Px(4x +2y -1Yy =A.

34. Solve completely (O' - lO + l)y = e2' + x'? +cos2x.

35. Use Gauss - Seidel method solve the system of equations

3x + y + z =1;x +3y - z = 11;x ^2y + 4y -21.
(2 x 15 = 30 Marks)

(6x4=24Marks)
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PART - A

Answer all questions. Each question carries 1 mark.

1. Determine the period of the function cos2x.

2. How to identify a given function is odd or even?

3. Write down the Fourier cosine series.

4. Define general solution of a differentia.l equation.

ferentiar eouarion ['l - I,'z') l' =( {A" .

1 lax )J ldx'l

6. Write short note about singular solution.

z check the eouation ,'{! -2*9L -4v = ,i is homogeneous linear equation
dx

or not.

8. Findthe integrating factor ot {, ytanx* cos' x.
dx

P.T.O.



9. Write the Newton - Raphson iteration formula.

10. Write down the expression for trapezoidal rule? 
(10 x 1 = 10 Malks)

PART - B

Answer any eight questions. Each question carries 2 marks.

'1 1. Write down at least three Dirichlet's condition for a Fourier series.

12. Find the Fourier coefficient b,of the function ffrt= 1-' if -tt<x<O
Ix if O<x<r

13. Lel n be any positive integer. Prove.that sin nx is a periodic function with period
2 rJn.

11 for lx .a'14. Find the Fourier transform of f{x} = { _- j i

ru tor lxl > a

15. Find the differential equation associated with the primitive y = cos(x + 3).

16. Solve (x * l\L = x(x' + 1)'dx

17. Solve the eouation lL*1n x'-3.' dx x'

18. Test the differential equation (e' + t)cos xdx + e' sin xdy = Ois exact or not?

19. Solve the differential equation xp' + x = Zyp.

20. Explain the term complementary function of linear differential equation.

21. sorve (o' - so - 2)y = 2x.

22. Find the differential equation of all circles pabsing through the origin and having
their centers on the x axis.

23. Define an algebraic expression with suitable example.
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24. Write short note about Gaussian elimination method for system of linear
equations.

25. Write short note about trapezoidal rule for numerical integration.

26. Write short note about Simpsons rule for numerical integration.
(8x2=16Marks)

PART - C
Answer any six questions. Each question carries 4 marks.

l-1 n -n<x<O27. ll flxl = I with period 27r, find the Fourier series for (x).1 in 0<x<n
'28. Find the Fourier series of the function f(x) = v 1o, g . , . ,n

30. Obtain the complex form of lhe Fourier series of the function
(o if -r<x<o,lx)= I1'l if O<x<r

37. sotve 
dY -L * r"in!.dxxx

32. sotve {! - z4Y. t 2v = e,. .dx' dx

33. solve (o' n so * l)y = 3 - 2x .

34. Solve the Differential equation { + I , = 1 , where g, /, L are constantstl
subiect to the conditions. x ,,ff =o ",, =0.

to solve the equati on !L. = - *y , y(o) = l.35. Use Taylofs series method,

36. Use the Newton - Raphson method, to lind the real root of x = e-', correct to
three decimal places with xo = 1.
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37.

38

5

Apply the trapezoidal rule to obtain a vatue of the integral I f(x)dx given

x: 4.0 4.2 1.4 4.6 4.8 5.0

f(x): 1.386 1.435 1.482 1.s26 1.569 1.609

2! v
Evaluate | :j:- dx using Simpson's 1/3 rule.

!,1+ 3x
(6x4=24Marks)

c) x,* (b) x,ElT
solvri 9{ - x +9y -20

dx 6x +2y -10

Solve completely (o' - +a * +\y = e2' + x2 + cos2x.

Apply Runge - Kutta method to find an approximate value of y when x = 0.02,

oiven that lf = x * v' and v =1 when x = 0.-dx

Use Gauss - Seidel method solve the system of equations 3x + y + z = 1;

x +3y -z =11; x -2y +4y =2'1.

PART - D

Answer any two questions. Each question carries '15 marks.

li*, o -1.*.0
39. Develop the Fourier series off t(r) - j,t 

_ ^ it o . , .1t2' 2

40. Find the Fourier series for f(x) = v' in - lt < x <r and reduce thal

41.

42.

43.

44.

'(2 x 15 = 30 Marks)
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SECTION - A

Answer all questions in 1 or 2 sentences; each question carries 1 mark)

1 . Explain the phenomena of color of thin film.

2. What is meant by bandwidth of an interference fringes?

3. Why the center of Nevvton's rings is dark for reflected light?

4. What is meant by diffraction of light?

5. What are the essential requirements of a laser?

6. Explain how light wave is propagated through a fiber.

7. What is Bohr magneton?

8. Define the term magnetic susceptibility.

P.T-O.



9. Explain the difference between ferromagnetism and antiferromagnetism.

10. What are the advantages of ac over dc?

(10x1=10Marks)

SECTION - B

Answer any eight questions, not exceeding a paragraph; each question carries
2 marks.

1 1. What are NeMon's ring?

12. What are the condition for producing sustained interference?

13. Distinguish between Fresnel's and Fraunhofer diffraction.

14. Distinguish between grating and prism spectra.

15. Explain the diffraction by a circular aperture.

'16. What are Einstein coefficients?

17. What are the properties of laser?

18. Distinguish between step index and graded index fibre.

19. Distinguish between diamagnetism and paramagnetism.

20. Discuss adiabatic demagnetization in paramagnetic salts.

21. Write down the properties of niagnetic field lines.

22. Distinguish between reactance and impedance.

(Bx2=16Marks)
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SECTION _ C

Answer any six, each question carries 4 marks.

23. The source intensities lr and 12 are superimposed so that the ratio of maximum to

minimum intensity is found to Oe Zs. FinO l.
b

24. NeMon's rings observed in reflected light of l, = 5.9 x '107 m. The diameter of the
10'" ring is 0.5 cm. Find the radius of curvature of the lens and the thickness of
the air film.

25. Find the half angular width of the central bright maximum in the Fraunhofer
diffraction pattern of a slit of width 12 x 1O-5 cm when the slit is illuminated by
monochromatic wavelength 6000 A.

26. A plane transmission grating has 14000 lines to an inch for a length of 6 inches.
lf the wavelength region is 5 ' '10-5 cm, Jind the resolving power of the grating in
the first and the smallest wavelength difference that can be resolved.

27. A glass flbre ii made with core glass of refractive index 1.55 and cladding is
doped to give a refractive index 1.5. Calculate the numerical aperture,
acceptance angle and the fractional index change?

28. An ac voltage of peak value 283 V and frequency 50 Hz is apphed to a series
LCR circuit in which L = 25.48 MH, C = 796 pF and R = 3 o. Find the impedance
of the circuit?

29. A solenoid of 20oo turns and area of cross section 1.6 x 10r m2 carrying a
current of 4 A is suspended through its centre allowing it to turn in a horizontal
plane. What is the magnetic moment associated with the solenoid?

30. A bar magnet place with its axis at 30'with a uniform magnetic field of 0.257
experiences a torque ol magnitude equal to 4.5 x 1O-2 J. What is the magnitude
of magnetic moment of the magnet?

31. ln a series LCR circuit the applied voltage is 5 V, drops across the resistance and
the inductance are 3V and lV respectively. What is the. voltage across the
capacitor?

(6x4=24Marks)
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SECTION - D

Answer any two questions. Each question carries 15 marks.

32. Explain the theory of Fraunhofer diffraction pattern. Also draw the intensity
distribution pattern.

33. With energy level diagrams explain the working of Ruby laser.

34. Obtain an expression for numerical aperture of an optical fibre. List out the
application ol optical flbre.

35. With circuit diagram, explain briefly AC voltage applied to an LCR circuit.
Describe resonance condition also.

(2 x 15 = 30 Marks)
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SECTION _ A

Answer all questions. Each question carries 'l mark.

1. When do we say that two events are mutuatly exclusive?

2. State multiplication theorem of probability.

3. Define probability space.

4. Define probability mass function

5. Find the constant k such that f(x) = kx' , 0 < x < 3 ; 0, otheMise is a probability
density function.

6 rr P(A) = 0.4, P(A U B) = 0.7 and P(A n B) = 0.1 find P(B).

7. Deflne expeclation of a random variable.

8. lf Cov(X i1 = 25 compute Cov(2X+7,Y+10).

9. Find M".*(f), where a and b are constants.

10. Write an example of a random variable whose moment generating function do
not exist.

(1 0 x 1 = 10 Marks; , -- .
/
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SECTION - B

Answer any eight questions. Each question carries 2 marks.

1 1. Define sample space. Write an example.

'12. ll A and 8 are two events such that P(A) = 113, P(B) = 112 and P(A U B) = 17t24,
compute P(A I B").

13. Write the axiomatic definition of probability.

14. Examine wheiher the following function is a distribution function or not.

[ 0^ x< 2

r(x)=lx--'. 2<*,.2.l4
[ 1, x>2

15. Probability mass functi of do iable X is qiven below. Find the value of kon ranoom vanaote IS

x. 0 I 2 3 4 5

P(X = x) 1t16 1t't6 5/8 1116 k

i6. rf (X v) has joint pdf f(x,y)- I l+) O < x <2,2< y <4.Determinethe4\.8,
marginal density functions of X and y.

17. Define joint distribution function of a bivariate random variable. Express

P(a < X < b,c <Y < d) in terms of distribution function.

18. lf X and y are independent, then show that p,, = 0 , where p is the correlation

coefficient.

19. Let (X Y) be a bivariate continuous random variable. Show that
EIE(Xl Y)l = EIX.

20. Define conditional expectation and conditional variance.

21 . State and prove the additive property of cumulant generating function.

22. Define probability generating function. Establish the relationship between
probability generating function and moment generating function.

(8 x 2 = 16 Marks)
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SECTION - C

Answer any six questrons. Each queshon carries 4 marks.

.23. A problem in statistics is given to three students A, I and C whose chances of
solving it are Y,, 3/o and % respectively. What is the probability that the probtem
will be solved if all of them try independently?

24. State and prove Baye's theorem.

25. Let X be a random variable with probability density function
lzx, 0 < x -1f(x)= I - ' .. Find the probability mass function of g(x) where
I 0, olherwlse

[o lf o<x<]
tJ

sU)-lt tf ]<x<!.
12 it x>l

26. Distribution function of a random variable X is given by F(x) = 
j: ,:;: .1

[r x>1
Find the probability density function of X. Also determine (a) P(X < 0.5)
(b) P(0.5 < x < 0.8) and (c) P(X > 0.9).

27. Let the t orobab distribution of X be
(x, v) (0,0) (0,1) (0,2) (1,0) (1,1) (1,2) (2, 0) (2, 1) (2,2)

r(x, v) 1t1s 3t15 2t15 2t15 2t15 1t15 1t15 th5 2115

Find (a) the marginal distributions of Xand y(b) P(Y I X= 0) (c) P(X< 1 lY > 1).

28. lf X is a random variabte having probability density function

lr-1 t,.,flr)-12 find variance ofx.
I o l*r ,t

29. Derive Cauchy - Schwartz inequality

K - 2411



30. Find the moment generating function of a random variable X with probability
mass turiction P(X -- x) = " C, p' q", x = 0,1,2,..., n . p + q = 1. Also derive E(X)
and E(*) using m.g.f.

3'1. Explain bivariate moment generating function and write its properties.

SECTION _ D

Answer any two questions. Each question carries 15 marks.

(6x4=24Marks)

(b) lt is found that in 70olo ofcases Dr. Raj diagnosed a disease Xcorrectly. The
chance that a patient will die by his treatment after correc{ diagnosis is 20%
and the chance of death by wrong diagnosis is 707o. A patient of Dr. Raj,
who had disease X died. What is the probability that his disease was
diagnosed correctly?

berive the characteristic function of a random variable X with probability density
a 1l \-, \'1

function f(x) --L: "' 
n , - co < x < co , ac y<x,o>0.

o''lz1

Let the joinl probability density function of a bivariate random variable (X y) be
[8xv.0<x<v<1f(x.v\=1-"'' . Find the conditional mean and conditional
[ 0, otherwise

variance of X lY - y.

35. Consider a bivariate random variable (X D with joint probability density function

f 0l = {a-'e 
r^.'t'" 

'',.: o'". t 0. (r) Te"t whether X and y are independenl
| 0, otherwse

or not (b) Find the distributio n ot )tx vl.
(2 x 15 = 30 Marks)

32. (a) For n evehts 41, 42...,An prove that P(]:=, A, ) t li=, e(4,) - (n - r).

34.
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