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Reg. NO. & ....coiriccnnanen
Name : .....ccoiiiiiniiiiiiiiinnnes
Fourth Semester B.Sc. Degree Examination, July 2023
First Degree Programme under CBCSS
‘Statistics
Complementary Course for Mathematics
ST 1431.1 — STATISTICAL INFERENCE
(2018 Admission Onwards)

Time : 3 Hours Max. Marks : 80
(Use of Statistical Table and Calculator are permitted)
SECTION - A

Answer all questions. Each carries 1 marks.

1. T, and T, are two unbiased estimators of a parameter 8 When we say T, is more
' efficient than T,? '

2. Define likelihood function.
3. What do you mean by a biased estimate?
4. Whatis a p-value?

5. Define confidence interval.

6. Equality of two population variances can be tested by

7. Degrees of freedom for Chi square statistic in case of 2 x 2 contingency table is

P.T.O.



10.

11.
12.

13.

14.

15.

16.

17.
18.

19.

20.

21.
22.

Give the formula of Chi square while using 2 x 2 coniingency table.
What are the pr’inciples of design of experiment?
What are the different types of ANOVA modeis?
| (10 x 1 = 10 Marks)
SECTION - B

Answer any eight questions. Each question camies 2 marks.
State Fisher Neyman factorization theorem.

Let Xy, X, ... X, be a random sample of size n from a Poisson distribution with
mean 9. Find moment estimator for 9.

Find the maximum likelihood estimator for the parameter 6 in the frequency
function f(x; 8)=0e?*, x>0, 8>0.

Explain the method of constructing confidence interval for the variance of a
normal population.

Two samples from two normal populations having equal variances of size 10 and
12 have means 12 and 10 and variances 2 and 5 respectively. Find 95%
confidence limits for the difference between two population means.

Define simple and composite hypotheses.
State Neyman Pearson lemma.

A sample of 10 observations gives a mean equal to 38 and standard deviation 4.
Can we conclude that the population mean is 40. :

What are the uses of ¢ test?

It is expected that 50% people of a city are cinema goers. A survey of
1600 people revealed that 35% people go to cinema. Find the value of the
Z statistic.

Distinguish between one tailed and two tailed tests with example.

What are the assumptions of a one-way ANOVA?

(8 x 2 = 16 Marks)
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23.
24.

25.

26.
27.

28.

29.

30.
31.

32.

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

What are the properties of maximum likelihood estimators?

Examine whether the sample variance is an unbiased estimate of the population
variance for a normal population N{u. o).

A sample poll of 100 voters in a given district indicated that 55% of them were in
favor of a particular candidate. Find 95% and 99% confidence limits for the
proportion.

Derive the confidence limits for the ratio of variances of two normal populations.

if X =1 is the critical region for testing H, : ¢ = 2 against H;: ¢=1 on the basis of
single observation from f(x; )= 9e°* x>0, obtain the probabilities of type 1
and type 2 errors.

Suppose that 64 senior girls from College A and 81 senior girls from College B
had mean statures of 68.2" and 67.3" respectively. [f the standard deviation for
statures of all senior girls is 2.43" is the difference between the two groups
significant?

In a survey of 70 business firms, it was found that 45 are planning to expand their
capacities next year. Does the sample information contradict the hypothesis that
70% firms are planning to expand next year.

Distinguish between large sample and small sample téstg..

What is analysis of variance and where is it used? Give iwo suitable example.
(6 x 4 = 24 Marks)

SECTION -D
Answer any two qu'estions. Each question carries 15 marks.

Let X;, X5, ... X, be a random sample from N{u, o)population. Find sufficient
statistic for ‘

(a) pwhen o2 is known

(b) o?when yis known

(c) uand o?when both are unknown.
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33.

34.

35.

(a) Explain the test procedure for testing the equality of means for small
samples.

(b) The following are samples from two independent normal populations. Test
the hypothesis that they have the same mean assuming that the variances
are equal by assuming the level of significance as 5%.

Sample1: 14 18 12 9 16 24 20 21 19 17
Sample2: 20 24 18 16 26 25 18

(a) Explain the Chi square test of goodness of fit.

(b) Four coins are tossed 80 times. The distribution of number of heads is given
below:
.No.ofheads: 0 1 2 3 4 Total

Frequency: 4 20 32 18 6 80

Apply Chi square test and test at 1% level of significance if the coin is
unbiased. :

A plastic manufacturer tests the tensile strength of different types of polythene
material. A sample of three measurements is taken for each material type and
data in pounds per square inch are as follows:
Type 1: 200 215 218
Type 2. 260 255 277
~Type3 245 248 272

Determine if the mean tensile strength of the three different types of material
differ significantly.

(2 x 15 = 30 Marks)
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Reg. NO. @ e
Name : .o
Fourth Semester B.Sc. Degree Examination, July 2023
First Degree Programme under CBCSS
Physics
Complementary Course for Mathematics
PY 1431.1 : MODERN PHYSICS AND ELECTRONICS
(2018 Admission Onwards)

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

~ Answer all questions in one or two sentences. Each question carries 1 mark.
1. Define Bohr radius.

2. Define Bohr magnetron.

3.  Write time independent. dependent Schrodinger equation.

4. Define Half life of a radioactive element.

5. Whatis nuélear binding energy'é

6. Draw the V-l Characteristic of a PN junction diodes.

7. Define voitage' gain.

8. Draw the block diagram of a NAND gate.

P.T.O.




8.

10.

What are hexadecimal numbers?

1's compliment form of 011001 is

(10 x 1 = 10 Marks)

SECTION-B

Answer any eight questions not exceeding a paragraph. Each question carries

2 marks.

11. State the bostulates of Bohr atom Model.

12. What are the inadequacies of Classical Physics?

13. What is Pauli's exclusion principie? On the basis of this principle explain the
configuration of electron in atoms.

14. Explain the salient features of nuclear force. -

15. Write a note on secular and transient equilibrium.

16. Draw the output charactefistic of a common emitter configuration and explain all
the regions.

17. Why the current amplification factor ais less than unity? |

18. Draw the circuit .diagram a‘nd explain voltage divider arrangement in transistor.

19. Convert 99.25,4 in to binary number system.

20. State DE Morgan’s theorem and with examples.

21. What is an AND gate? Give its symbol and truth table.

22. Write a short note on octal numbers with examples.

(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.

29.

2gm of a radioactive substance of atomic weight 230 disintegrates at a rate of

- 3.7x10™ disintegration per second. Calculate the decay constant, half life and

mean life.

Calculate the radius and energy of the electron in the n™ orbit in hydrogen from
the following data. E = 16 x 107° coulomb, m = 8.1 x 1073'Kq,
h=6.61x 10 Js, g0 = 8.851 x 10°'"F/M and ¢ = 3 x 10°m/s.

A particile moving in a one-dimensional box (of infinite height) of width 10 A°.
Calculate the probability of finding the particle with an interval of 1 A° at the
centre of the box, when itis in its state of least energy.

The radius of '®*Ho is 7.731 fm. Deduce the radius of *He.

Given the following isotope masses: 'Lis = 7.016004u, ®Li, = 6.015125u and
'no = 1 .008665u. Calculate the binding energy of a neutron in the "Li; nucleus.
Express the results in u, MeV and joules.

A centre-tap full wave rectifier makes use of a 12-0-12V transformer. The
forward resistance of each diode = 100Q. Load resistance = 2000Q.

Find
(a) the d.c. load current and
(b) the efficiency of the rectifier.

Draw the AC load line for the circuit given below. V. = 15V, R; = 30KQ,
R, = 10KQ, R, = 3 KQ, Rg = 2K and R_ = 2 KQ. Draw the AC load line for the
circuit given below. (neglect Vge).
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30. Convert
(a) hexadecimal number in to decimal
(i)  ACSs
(i) B424
(b) Octal number in to decimal
(iy 107s
(i) 424
31. Simplify the Boolean expression': (A +B) C + ABC.
(6 x 4 = 24 Marks)

SECTION -D

Answer any two guestions. Each question carries 15 marks.

32. Describe the vector model of the atom and explain the different quantum
' numbers associated with if.

33. Derive time dependent Schrodinger equation. Write the equation in three
dimensional form

34. What is half wave rectifier? Explain the working with necessary theory. Also
derive the expression for ripple factor and rectification efficiency.

35. With the help of a neat diagram explain the working of a single stage transistor
amplifier. Obtain the expression for the current gain, veoltage gain and power
gain. _

(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 guestions 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 going”?

4. How is the old womén in the poem ‘Agony’ described?

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

6. What did the colonists hold back from the land on “The Gift Outright™?

7. Who gifted Uma the exercise book?

8. Whois Lomov in Chekov's play?

9.

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.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

I,

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 to 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 Bpok 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 Malcolm X's Nightmare?

What is the significance to the words “| watch her kneel in all my Iifetime_” in the

poem ‘House of a Thousand Doors’?
Why did the Residents Association not help John Kurian?
Comment on the impéct 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.
32.
33.
34.

35.

How does Arundhathi Roy criticize India’s nuclear policies?
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 Chekov’s play ‘A Marriage Proposal'.

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

3 R -2143



(Pages : 3) R~ 2150

Fourth Semester 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

. e WS 9§ I fafam

1. ®fy Froen %1 qu am fafiaw)
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9. ‘uw wiEgdt & dfiw I amS Hivar wuw fraw 27
10. ‘Sic’ T ga« 6T THEh & 0 27

(10 x 1 =10 Marks)
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

18

23.
24.

25.

feredl 3118 wH & oY IW Fw 50 weei 4 ferflawy

=i 7. v, anfSeas & afeEm 3
‘m‘%ﬁm%aﬁwmmaﬁl

T % qewed S H TR AR

T8 ST A Wil Yl g1 - S i
AN 1 IRT St

e fagre T wiear § 6 wd yrpfas b

=1 ol =B R aesms

‘@ Pre’ weht § et ) e 7= R Y

wWEA % IhE T FHW S|

Sfe 7 get ey A, 1 <t T

T A qEam H, T & 3 FF | - Tqd o § FENGE 1 G0 S 959 8 7
WIS w1 " ATTH T H WSy Eush T TIW QAT Iigd 87

T Hifaa %1 aiga 2|

(8 x 2 =16 Marks)
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
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(6 x 4 = 24 Marks)
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(2 x 15 = 30 Marks)
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Fourth Semester B.Sc. Degree Examination, July 2023
First Degree Programme under CBCSS
Mathematics
Core Course |l
MM 1441 : ELEMENTARY NUMBER THEORY AND CALCULUS I
(2018 Admission Onwards)
Time : 3 Hours Max. Marks : 80

PART - A
Answer all questions :

1.. Verify whether 100 = —1(mod 3).

2. Find the least residue of 10009 modulo 11.

3. Find the least positive integer x such that x = 0(mod 20}.

4. Show that a palindrome with an even number of digits is divisible by 11.

5. State the Chinese remainder theorem.
1 1

6. Check whether [ xydx = [ xy?dy.
0 0

7. Define an inverse-square field.

8. State Green’s theorem:.

P.T.O.



9.

Estimate

O ——y N
=

2
[ xy? zdzdydx.
1

10. Determine whether the vector field F (x,y)—(y + x)i + (y — x)j is conservative

on some open set.

(10 x 1 = 10 Marks)
PART --B

Answer any eight questions.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Show that a = b(mod m) if and only if aand b Ieave the same remainder when
divided by m.

Find the remainder when 32% is divided by 17.

Solve the linear congruence 12x = 6{(mod 7). -

Using the Pollard p — 1 method, find a nontrivial factor of 2813.

n
Find the positive integers n for which > k! is a square.
k=1

12
Evaluate : I f X+ y)dydx.
0-2

Compute (fsin@dA, where R is the region in the first quadrant that is outside
R
the circle r = 2 and inside the cardioid r = 2(1+ cos 8).

Find the divergence and curl of F(x, y, z) = x%yi + 2y3zj + 3zk.

Estimate [ (xy + z°)ds from (1, 0, 0) to (-1, 0, 7 ) along the helix C given by the
C

parametric equations x = costf, y = sint,z =t where 0 <t < r.

2 R - 2322



20.

21,

22.

Find the work performed by the force field F(x, y,z) = X% + 4xy3j + y?xk , on a
particle that traverses the rectangle C inthe plane z = y.

Find the outward flux of the vector field F(x, y, z) = zk across the sphere’

x2+y2+22=1.

Find the Jacobian of the transformation u = x+ y and v = x - y.
(8 x 2 = 16 Marks)
PART - C

Answer any six questions.

23.
24.

25.
26.

27.
28.
29.
30.

31.

Show that the linear congruence ax = b(mod m) is solvable if and only if d | b,
where d = (a,m). If d | b, then prove that it has d incongruent solutions.

Find the last digit in the decimal value of 2017218

Solve the linear system x = 1(mod 3), x = 2{mod 4), and x = 3(mod5).

State and prove the Wilson's theorem.

Evaluate [[ xydA, over the region R enclosed between y = —;— y=d+x, x=2
R

and x = 4.

Compute | x’ydx + xdy where C is the closed triangular path OABO having
c
vertices O(0, 0), A(1, 0) and B(1, 2).

Show that F(x, y) = 2xy3i + (1+ 3x%y?) j is a conservative vector field on the
entire xy-plane. Also find ¢.

Find the work done by the force field F (x, y) = (€* — y®)i + (cosy + x*)j on a
particle that travels once around the unit circle x> +y? =1, in the counter
clockwise direction.
Using Stoke’s theorem prove that _[yzdx+ zxdy + xydz = 0 where C is the
c
curve x> +y? =1 z = y%.
(6 x 4 = 24 Marks)
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PART -D

Answer any two questions.

32,

33.

34.

35.

(a)

(b)

(a)

(a)

(b)

Let p be a prime and a any integer such that p does not divide a. Then show
that the least residues of the integers a, 2a, 3a,..,(p — 1) @ modulo p are a

permutation of the integers 1,2, 3,....,(p — 1).

State and prove the Fermat's little theorem and hence estimate the
remainder when 24'%% is divided by 17.

Calculate [[ xzdS where o is the part of the plane x + y + z = 1 that lies in

the first octant.

Suppose that a curved lamina o with constant density & (x, y,z) = &, is the

portion of the paraboloid z = x? + y? below the plane z = 1. Find the mass
of the lamina.

Evaluate Hi;idA where R is the region enclosed by x—y =0,
R

x—-y=1 x+y=1and x+y =3.

Use a triple integral to find the volume of the solid within the cylinder
x? + y? = 9 and between the planes z = 1and x + z = 5.

Verify Gauss divergence theorem over the cube bounded by the planes x =0,
x=1y=0 y=12z=0 and z =1 for the vector field

F(x, y, 2)=(x*-yz)i+(y* -2zx)j+ (2

2 xy)k

(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 : gyuojmainmoadl®jo
(2021 Admission)
Time ;: 3 Hours Max. Marks : 80

. &) cuossilerid Qe ETHIGRI0 HEBE0 af)FimRb:.

1. aodalwodinw daflledd apaiimosn e:loeglaildd (imvaemnilagoomae ?
2. ‘DEmEIMRNO0’ ERIEHLOWES HABBHOUD?

3. 0O gogn%@&ggeﬂa@ melesln aufledlafldeanmas agaiesailar ?

4. SEIBMMULPQOS GBE OO HSBMHONLO af)®)?

5. auop® MISEemBElen GRmIIE:100E:06ME @RAMABIHNIME af)s?

6.  QUOMOIBADXWIOS RORIC af®) ?

7. ‘eoamy measerloTy mﬂ@g& all@@jo MEQjosmo  cumMMemsegy’ - alles madmo ag)om
SEGUTENTNE) af)TINOM@OE?

8. swoM @aMlE agmm IMNETHER B:daTmoa.
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21.

22.

Ui,

23.

24.

25.

26.

27.

28.

29.

30.

31.
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QU@ (1D CLIDIOTOETRUD g ?

O/RB  aglM  alUOOMETIM  @erUalaRY  CHB@ORMOWIES  UTWOOHSM 2)88
sog@fla0inans ?

(8 x 2 =16 Marks)
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MOS0  HEPIOM  SLIWIOENTN  GIOWIAMEMBIDIMOT  NISELEYEMOET @IV,
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BLO0@OED ML 9] M0a0.2idjo Allcudlen;s:.

(6 x 4 = 24 Marks)
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32.

33.

34.

35.

M0} AOSI @0 lwon®m EeMs) &aIE ETlaY HOMD0 ag) Py dh.

maoidl®mo  GRIEONOW  GHoacien  vommasam’  aflenatdlaflesymailed
@rlaunomenas? Mmoo lelaveEm dLnaw aydaildas 1o 6.0igpd.

Aol (MUPEEeSs  mesMeydloaes mallename:d  @leomo  eogd@amsaslam
OYAYEDHE] IR0 621w

@BSBOB o) MOS0 @rAUm@la leaym qoaiadle: flau@suzdd ailajalemo 621,

20wWNENSIWOS ‘MoYen|g Hlavcrid'eles S0 IMEBRINS MaYMVjq|ETBes EE®
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(2 x 15 = 30 Marks)
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