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Fourth Semester B.Sc. Degree Examination, July 2023
First Degree Programme under CBCSS
Mathematics
Complementary Course for Statistics
MM 1431.4 : MATHEMATICS IV — LINEAR ALGEBRA
(2018 Admission Onwards)

Time : 3 Hours | Max. Marks : 80
SECTION - A

Answer all questions.

1. Define Linear independence of vectors in RN

2. Definea bas_is for a vector space.

3. If 2and bare orthogonal vectors, then what is the dot product of dand b ?

4. What can you say about the eigen vaiues of an n x n symmetric matrix A if the
quadratic form X’ AX is positive definite?

5. If Ais a7 x 9 matrix with two dimensional null space, what is the rank of A?

6. True of false : If dimV =pand if S is a linearly dependent subset of V, then S
contains more than P vectors.

P.T.O.



7. Trueorfalse : R”is a two dimensional subspace of R’

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

9. What IS the size of the matrix corresponding to the linear transformation form

R to JR over R»

10. {f Ais a 6 x 8 matrix, what is the smallest possible dimension of Null space of A?

(10 x 1 =10 Marks)

SECTION -B

Answer any eight questions.

5 -8 1

11. Determine whether the matrix A=|0 0 7 | is diagonalizable.

0 0 -2

12. Show that 7 is an eigen value of A = [; 6-‘.

2]
4 00
13. Which are the eigen values of 8=|-2 1 0(?
5 3 4
1 , -3 1
14. s an eigen vector of = .
4 -3 8
2
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15.

18.

17.

18.

19.

20.

21.

22,

Compute T (e;) where T : IR V be linear transformation with the property that
T(x, %5, % )= (X, = %, )b, — (X, + x, )b, + (x, - x, b, where e, = (1, 0, 0) and
{b,.b,,b,} is a basis of V.

Find the standard matrix A for the reflection transformation along X ~ axis in R’

letT: R > K be a linear transformation and let A be the standard matrix for T.
Then prove that p maps R onto Rif and only if the columns of A span K.

0 2 6
Let 7,=| 2 |,V,=|2|V,=| 16 | so that v, =5v, + 3V, show that span {V,,v,,V,}
~1 0 -5
= span {v,.7, ).
3/8 _
Express | 1/15 | as a linear combination of (1, 0, 0}, (0, 1, 0) and (0, 0, 1).
5 .

Define a vector space.

Give a example of a subspace of Rzover R.

Find the matrix for the dilation transformation T{x)=2x for Xin R’ with respect
to the standard basis.
(8 x 2 = 16 Marks)

SECTION-C

Answer any six questions.

23.

Determine the values of s for which the system
3sx, —2x,=4
-6x, +5x, =1

has a unique solution and use Cramer’s rule to describe the solution.
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24,

25,

26.

27

28.

29.

30.

0 -2 -1

basis for

Find the inverse ofthematrix | 3 0 0
-1 1 1
) - - . . 2 1
Find the characteristic polynomial and eigen values of the matrix [ 1 4}.
| -
7 2 | L
If P= ° and D= 0 compute A‘where A=PDP.
2 3 0 1 _
1 -2
Let V,=|-2|,¥,=| 7 |. Determine if {v,,v,}is a basis for &’ If {7,,V,}
' 3 9
R?
1{(0{[0 ‘
Check whether {|0},] 0]} 1|}is basic for R*?
111010
Determine the dimensions of Nul A and col A for the matrix

1-69 0 -2
0 1 2 -4 5
A=
"o 0o 0 5 1
0 0 0 0 O]

Find the basis for the column space of the matrix

1 0 -3 5 0]

01 2 -10
B =

00 0 o0 1

00 0 0 O]
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Determine whether the set

Answer any two questions.

32. LetW =Span {X,,X,,X,} where

33.

34.

 x
I
T Y

(a) Prove that {X,,X,,X,} is a basis for W.

(b) Construct an orthogonal basis for W.

Diagonalize the matrix A =

_ = = D)

A OO

5 0 0
0 &5 0
1t 4 -3

-1 -2 0

is a basis for .
)

01[57]6
11|-71
~2(| 4
SECTION - D

_3_

(6 x 4 = 24 Marks)

if possible.

Let T: R — Rto be a linear transformation and A be the standard matrix for T.

Then prove the foliowing

(a) T is one-to-one if an only of the equation T(x)=0has only trivial solution.

(b) T map [ onto R"if and only if the columns of A span R"™

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

5
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Fourth Semester B.Sc. Degree Examination, July 2023
| First Degree Programme under CBCSS
Physics
Complementary Course for Statistics
PY 1431.3 : MODERN PHYSICS AND ELECTRONICS
(2018 Admission Onwards)

Time : 3 Hours . ‘ Max. Marks : 80
SECTION - A

Answer all questioné. 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. Whatis nucléar packing fraction?

5. Why atransistor is ;:alled BJT?

8. Define the term probability density.

7.  Whatis 1's compiement? Give an example.

8. Define Pauli’s exclusion principle.

P.T.O.



9.

10.

What are binary numbers? What do you mean by bit and byte?
What do you mean by half life of an element?

(10 x 1 = 10 Marks)
SECTION - B

Answer any eight questions. Each question carries 2 marks.

11.
12.
13.
14.

15.

16.

17.

18.
1.
20.
21.

22,

What do you mean by the Binding energy of the nucleus?
State the two postulates of Bohr atom model.

What is L-S coupling scheme?

Write note about the fixed bias biasing.

Draw the logical symbol of an OR gate, an OR gate with two diode and give its
truth table

How a decimal number can be converted into binary equivalent?

What do you understand by thermal runaway of a transistor? How can it be
prevented?

What are the modes of operétion of a transistor?
Explain how a load line is plotted.
Explain the physical signiﬁcance of wave function.
Mention any'fo_qr properties of nuclear forces
State and explain the radioactive decay law.
(8 x 2 =16 Marks)
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SECTION-C

Answer any six questions. Each question carries 4 marks.

23.

24.

25,

26.

27.

28.-

What is the half-life of a radioisotope if 1/16 of it remains undecayed after
26.4 days?

The input resistance of a silicon transistor is 100Q2. Base current is changed by
40 pAwhich 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?

In a common emitter amplifier, the load resistance of the output circuit is 1000
times the resistance of the input circuit, If « = 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=6.62x10""Jis.

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

(a) d.c. output voltage

(b) peak inverse voltage

(c) output frequency

Assume primary to secondary turns to be 4.

The four diodes used in a bridge rectifier circuit have forward resistances which
may be considered constant at 1Q and infinite reverse resistance. The
alternating supply voltage is 240 V r.m.s. and load resistance is 480Q . Calculate
(a) mean [oad current and

(b) power dissipated in each diode.
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29. A silicon diode has a forward voltage drop of 1 V for dc current of 100 mA. It can
send a reverse current of 2 A with 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.
(@) -16,
(b) 13,
(€) -3y
(d) -10,

31. Convert the octal numbers (25)gand (157)z into
(a) Decimal and
(b) Binary equivalents

' (6 x 4=24 Marks)
SECTION - D

Answer any two questions. Each question carries 15 marks.

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

33. Explain briefly about Natural radioactivity and the properties of the emitted
radiatons. :
34. What are universal gates? Give their standard symbois. Explain how the truth

tables of the universal gates are realized using equivalent electronic circuits.

35. With neat diagram explain the working of a full wave rectifier, its efficiency and
npple factor. -
(2 x 15 = 30 Marks)
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Fourth Semester B.A./B.Sc. Degree Examination, July 2023
First Degree Programme under CBCSS
| Language Course — English
EN 1411.1/EN 1411.3 : READINGS IN LITERATURE
(Common for CBCSS B.A./B.Sc. & Career Related 2(a) Courses)
(2019 Admission Onwards)

Time : 3 Hours - Max. Marks : 80

I.  Answer all questions in a word or sentence.

1. Who is Krishnankutty by profession? |

Write the antonym of the word unite.

How are the whites described in the poem 'We are going™?

How is the old woman in the poem ‘Agony’ described?

o oA W N

In the poem ‘The Man who was a Hospital' poet did not have
disease.

What did the colonists hold back from the land on “The Gift Outright™?
Who gifted Uma the exercise book?

Who is Lomov in Chekov’s play?

© © N o

What is the speaker’s confession in the poem ‘Telephone Conversation'? -
10. How does the poet Ayyapa Panikar exemplify the theme of his poem?

(10 x 1 = 10 Marks)

P.T.O.



11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

fl.

23.

24

- 25.

26.

Answer any eight from the following not exceeding 50 words.

How is the question of caste brought into the poem ‘ldentity card’ without
mentioning much about it?

What has the colonizers done fo the land of the natives?

What were the reasons for Lomov getting married?

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

What is the theme of the Exercise Book by Rabindranath Tagore?

Why does the speaker get irritated in the poem ‘Telephone Conversation’?
How is the golden Cassia described in Panikar's poem?

Comment on the title madness.

What was Malcoim X’s Nightmare?

What is the significance to the words “| watch her kneel in all my lifetime” in the
poem ‘House of a Thousand Doors'?

Why did the Residents Association not help John Kurian?
Comment on the impact of nuclear war on the environment.
(8 x 2 = 16 Marks)
Answer any six from the following not exceeding 100 words.
Describe the character of Lomov.

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

Comment on the significance of the exercise book for Uma.

How is Krishnan kutty a victim of caste-class alienation?
2 R -2143




27.
28.
29.

30.

31.

V.
2
33.
34.

35.

How does Arundhathi Roy criticize India’s nuclear poiicies?
How does Panikar describe the transition of the golden Cassia?
Who is Kochuraman in the short story “The Power of Faith™?

How does the poet bring out the aspect of colonization in the poem ‘The Gift
Outright™?

Analyse the title of the essay ‘Nightmare'.

(6 x 4 = 24 Marks)

Answer any two in about 300 words.

Arundhati Roy’s argument against India’s nuclear policy.

Discuss the plight of the natives in the poem ‘We are going’.

Bring out the humour and irony in Qhekov’s play ‘A Marriage Proposal’.

Analyse the characters in Ayyapan's short story ‘Madness'.
' (2 x 15 = 30 Marks)
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Fourth Sémester B.A./B.Sc. Degree Examination, July 2023
First Degree Programme Under CBCSS
Language Course : Additional Language — Hindi
HN 1411.1 — HINDI KAVITA EVAM EKANKI
(2020 Admission Onwards)

Time : 3 Hours Max. Marks : 80

I.I T I 3 9= # I fefau

1. =iy fwen w5 g aw forfaw)

2. ‘z@ foe 9% il & wafar 1 €2

3. w fohu qer s1gug & @Rl B 47

4w gordem € veh @ AW ke

5 ‘HER d P fh why (arem) &7

6. R H TR 1 wE feg A @ ST S 2
7. ‘IgU R ggen I 27

8. ‘e fagr’ forw s Hiy ) Feawly 27
9. ‘H Widl & dfta 9o e Hiaar qug e 2
10. ‘Sie T gu e UHih 1 urd B2

(10 x 1 = 10 Marks)

P.T.O,



11.
12
13,
14.
15.

16,
17.
18.
10,

20.

21.

22.

23.

24.

25.

frl ae Al F Ty W Fh 50 W) 7 forfawy

wfg gl u. snfdee <1 af=a ¢}

e Hidal & 3238 | TH SR

GEE & deHed A w1 e Gy

‘T2l afgA A wRE TR 2 _-% |
s 1 Ui Ay

<Hievt Fargr T B 3 6 T W qv
T it =it REwad e

Z8 fire’ T 3 See i e T 27
WIHid % IEF T T SR

‘a7 It WY, o e I

T F TeTan HI, 81 T & JH| ~ Tgd R § FeIRe™ F1 T<9 &1 918 272

‘oI Y qE AR Uikl W RN €U w7 9oy o 9TEd 87

AT FeTd] & Gy &)

fordl ©: Wl % s =T 120 w1 1 fofguy

g FE A 200 Fiaa wen ¥ w9 W wly fan 87

JeTtETE 6 RETET 5 TR 3

‘TS % 9 WA a2 T HIar R Hia F1 HE 9T8d 82

2

(8 x 2 =16 Marks)



26.

27.

28.

29.
30.

31.

V.
32.
33.
34.

35,

Ay 3w o e e e,
R | & wed §Q U H FAew,
SR g g gfe o 1 SR 9gE’ L - wyEn s Hif

yrtefie et St Ania e dard o wn E
‘W & | W g, I FF qim sl
ITH wEd 3 4T, T 1@ fasfm wfgn’ - =men Fifw)
“Rrar T Hfoar # qww g
herey g & @fefeieh steeHl W whW St
el FfY & a1 T dhel U GaRS o &~ 3o T whe Fifw
| (6 x 4 = 24 Marks)
ot <t wal & I wl= 250 w=df & fafaw
THIH! % Tl & NI W ‘g7 e’ il 6 wrilen Hif)
‘g 3t 7 TS HfaaT g HafiE FreE T atw 3 9 20 e Bl
uftherreitn fedt rer Ima & qeere 1 @ fuifa A
T A AR AR THIH! G FTEH S 38w S il

(2 x 15 = 30 Marks)
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Fourth Semester B.A./B.Sc. Degree Examination, July 2023
First Degree Programme under CBCSS
Language Course — Additional Language — Malayalam
ML 1411.1 : gyw y@elnmdadl®jo
(2021 Admission)
Time : 3 Hours Max. Marks : 80

L &0 QoeEsiierid 00d: joHileald @m0 af)eimds.

1. aamdallwsdlnw rSItm']é;g’iro% aQEiimoe @Lndelilad (alrvamsialgoame ?
2. _‘@mmommommo’ AVSHOLOWIOS SHDETHOLOG?

3. #&leomo aogmoyeseiad @em;m moiesdlofidlenma agaltesaion ?

4. SERIMBOMUPDIOS @OBIOE tmg,gg@%mm oo’

5. MoqR® MISEHEIBEINEI BOMOIIEJ0OE:IEME @ODROBIBELTNE ag)(Ts?

6. UOIMUBEMWIOS AOTI0 oR® ?

7. ‘DM MAESETIoT @l@jo ald®lo MERIeMo QUMEEERD’ - oalles mado o)y
£egUilenME ag)Bllemeoe?

8.  pwam™ waldile: af)m MOGTEleR Hdamon.

P.T.O.:
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(sslep 01 = L x 0L)

i, owpocery wecfTolveeweftven wibv ; gelorcru
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21.

22.

[l

23.
24,

25.

26.

27.

28.

29.
30.

31.

mowalemndaes ‘Mayteqls dfavcerd  dleencwoediweadBd  eadd  ©oezOd
QOB [ IWOM QI JOTVETBGR ag ? |

®EBR@ M {JIROOMETENT  @RTLERY  SHLGCLOMMSS  SUIWeEmENCloas
e ienns ?

(8 x 2 = 16 Marks)
MmO} LB HQNI@IO®m GO E.I0E TN DT db.
mneo ¢aelrale NNAKeEMAMIE (UIME MUXBBIOEMTTL0 MBS EEITNIIN® af)(TROE:06NE?

MBMIO BIDEBNHISEMIO GATENES TVAXNDBONO (LTILE BN,

‘yenflefl@lenm aowoeem gmeses aldlaflay 2lcBalleansm@iem MaUP@es &ll@o
Bl 10" dsl00mo Bog0masellend a IWBIOEHRIETIE® (TfiX;n.6M0 O 21Q)d:.

@ReMetRUdea) aflommauamsssle

(AISEMOMEHD MIEMo QILHRE®)...

@RS Dlaleo00 (Ied0allallenmae?

@owwo (fltadle@les)de:.

‘acfl adll! 07 Gedaodlmes el olgl ®@anc” o7 @e@emomalomeiinge  aflel
DPEMETBERENE. LOTVQIGED e06TREOM 2 lBlandman roan.2iejo ag)m?

MOSHO  SETNNR DRI COUNCYNEBODABGAN  MOSH:BYEHO6T  BOTVCD.
‘Mg CLOVAUBETBO 0T QL BDDILHLTNEHDETIENT ?

BL00aIENTIIRLI6MO MNSEB)E: - GO

ectngoflwod aflemmm av, of@ EIMNEIETT EREIEXTON)] EWHISIERIQIYE: 7 BHUIWO
QU YBDDIOE) .

‘P o RMEETIEle B600F HIOWO AR D EETEEMEWIN] (TVOEIAHEMNGETIIGRIQ
LS IDmEE® MEo] AVan.210j0 QflaIBloe)e:.

(6 x 4 = 24 Marks)
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32.

33.

34.

35.

MY U2l @llwonm @ens) €010 @l HAMR ag) I .

Maaldime  @ISLOLNOW  eHO8OTHON  wasrmanam  afletadla[leeyrmaiion
aesiaunameans? mmaio oD e adaidas] aid.al e.al1Qps.

MM MAUPQYDS SRRy DBEYOS  qvaficad@dmB  Sl0ido  sogd@eaeinm
@OREEILE 2132 6.01g)w:.

BOSIHE) (M oSEe Gacumdnlleenan avodiacile Qat el Toalems e igQdhs.
08 af) 3 it R oY

mwalleagloies ‘Magealg lanosudlwlos @0 @ETBEINS MoHV|mes [PE®
SU®EoHsS 0¥ oM Gloeondd  eoafayend) afidlenaom eamlod  roezgzm)
mowlen)d ? - 2ido ©.21QpdE:. :

{2 x 15 = 30 Marks)
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Fourth Semester B.Sc. Degree Examination, July 2023
First Degree Programme under CBCSS
Statistics
Core Course
ST 1441 : PROBABILITY AND DISTRIBUTION i
(2018 Admission Onwards)

Time : 3 Hours Max. Marks : 80
SECTION - A

Answer all questions. Each question carries 1 mark.
1.  Obtain the mean of descrete uniform distnbution with ‘n’ paints.
2. Give a descrete distribution whoes mean and varance are equal.

3. Give the probability function of a multinomial destribution.

- . ' | 10
4. A random variable X has moment generating function Mx(t):(%+%ef) .
Find the mean of x.
5. Define degenerate distribution.

6. Givea contineous distribution which posess lack of memory property.

P.T.O.



10.

Obtain the distribution of x;+ x,, if x, and x, are independent and identically
distributed exponential variate with mean y,.

Give the probability function of gamma distribution.

Define cauchy distribution.

If x is distributed as N{(z, 02), what is the distribution of Z = X" Hq
o

(10 x 1 = 10 Marks)
SECTION —-B

Answer any eight questions. Each question carries 2 marks.

1.
12.
13.

14.

15.
16.
17.

18.

19.
20.
21.

22.

Find the moment generating function of poisson distribution with parameter A .
Obtain the mean of negétive binomial distribution.

Find the probability generating function of geometric distribution.

For a binomial distribution with n =5, ‘p(x =2)=2p(x =4). Find E(x).
Discuss the additive property of exponential distribution.

Distinguish between beta distributions of first and second kind.

Describe double exponential distribution.

Obtain the distribution function of exponential distribution with parameter ¢
What are the applications of lognormal distribution.

Discuss the connection between binomial and poisson distribution.

Obtain the mode of standard normal distribution.

Describe bivariate normal distribution.

(8 x 2 =16 Marks)

2 . R —~ 2385




SECTION-C

AnsWer any six questions. Each question carries 4 marks.

23, Obtain the mode of binomial distribution.

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

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 hypergeometric distribution.

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

" 29, Establish the recurrence relation of central moment of N(x, o?) distribution and
hence find its first four central moments. '

30. Discuss the area property of normal distribution.
31. Find the mean vector and dispersion matrix of bivariate normal distribution.

(6 x 4 = 24 Marks)
SECTION -D

Answer any two questions. Each question cames 15 marks.

32. (a) Find the first four central moments of poisson distribution and hence find the
beta and gamma coefficients.

(b) Find the mean and variance of geometric csstnbution.

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

(b) [f x follows beta distribution of first kind obtasn the distribution of Y = 1—1— :
- + X

3 R —2385



34.

35.

Describe multivariate normal distribution. et x be a P-component random
variable distributed according to N{u, ¢}, then prove that y =cx is distrlbuted

according to N(Cu,CsC'), C is a non-singular matrix.

(@) Find the recurrence relation of probabilities of poisson distribution.

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

x: 0 1 2 3 45
f(x) 142 156 69 27 5 1

(2 x 15 = 30 Marks)
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