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Fourth Semester B.A./B.Sc. Degree Examination, August 2022
First Degree Programme under CBCSS

Language Course - Additional Language - Malayalam
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Time : 3 Hours ) Max. Marks : 80
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44,
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“Speaking without notes, his tone a mixture of frankness and fervour, he urged his
listeners to sign the Act of Accession which would join their states to either India or
Pakistan. A resort to arms, he stressed, would produce only bloodshed and disaster.
“Look forward ten years” he begged them, ‘consider what the situation in India and the
world’ will be then, and have the foresight to act accordingly™.
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Fourth Semester B.Sc. Degree Examination, August 2022
First Degree Programme under CBCSS |
Physics
Complementary Course for Mathematics
PY 1431.1 : MODERN PHYSICS AND E.LECTRONICS
(2019 Admission onwards)

Time : 3 Hours : ' Max. Marks : 80

PART - A
_ Answer all questions in one or two sentences. Each question carries 1 mark.

" 1. State Bohr correspondence principle.

2.  What do you mean by probability density?

3. Define nuclear magnetron.

4, D.eﬁne packing fraction.

5. State Pauli's exclusion principle

6. What is the peak inverse voltage of a rectifier?
7. Define operating point.

8. Define knee voltage.

P.T.O.



9.

10.

What is an octal number?
2’s compliment of 0111 is

{10 x 1 =10 Marks)
PART - B

Answer eight guestions, not exceeding a paragraph. Each question carries 2 marks.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Explain how quantum numbers are defined in vector atom model.

What are the inadequaciés of classical physics? |

What is nuclear binding energy? Draw the binding energy per nucleon graph.
What is the significance of wave function in quantum mechanics?

Write any four characteristics of nuclear force.

What percentage of a given mass of a radioactive substance will left after four
haif-lives?

What are the types of radioactive equiiibfium? Write down the conditions for
them:. ' '

What is mean life of an element? Derive the expression for mean life.

Draw the circuit diagram and explain the working of a Zener diode voltage
regulator voltage.

Draw the frequency response curve of a single stage CE amplifier and mention
all the regions.

Draw the characteristics of a Common base configuration and explain.

Derive the relationship between the current amplification factor « and .

Draw the AC load line in a transistor circuit.
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24.

25.

26.

How will you convert a decimal fraction to the equivalent binary number’?.Give
suitabte example.

Write down the logic symbol and truth table of a NOR Gate.
Explain binary coded decimal system.

(8 x 2 =16 Marks)
PART - C

Answer any six questions. Each question carries 4 marks.

27.

28.

29.

- 30.

31.

32.

33.

34.

35.

36.

Calculate the radii of the first, second and third permitted electron Bohr-orbits in a
hydrogen atom.

Calculate the permitted energy level of an electron, in a box of 1 A wide.

Calculate the probability density for the wave function w(x)=u(x)explig(x)],
where u, @ are real. '

Calculate the binding energy of an alpha particle and express the result both in

. MeV and Joules. Given mass of proton 1.007276u, mass of neutron 1.008665u,

mass of alpha particle is 4.001506u.

A Zener diode has 7.5V across it and a current of 30mA passes through it. Find
the power dissipation. .

An ac supply voltage of 240V is applied to a half-wave rectifier through a step-

down transformer of turns ratio 40:1. Find the d.c. output voltage. Neglect the
forward resistance of the diode. '

Exptain NAND gate.

Subtract the decimal number 60 from 78 in 2's complement form.

Convert the following numbers in to decimal; (a) 6735 (b) AB94g

A Transistor is connected in CE configuration. The voltage drops across 5K

resistance which is connected in the collector circuit is 5 volts. Find the base
current. The current gain o of the amplifier is 0.98.
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37.

38.

Determine the Q point of the transistor circuit shown in figure. Also draw the d.c.

load line. Given R =2KQ,Rg =50KQ, R =3.7KQ, V=12V, =100 and
VBE = 07V . )

+v“

A Simplify the Boolean expression: X = ABC + ABC + ABC + ABC.
(6 x 4 = 24 Marks)
PART - D

Answer any two questions. Each question carries 15 marks.

39.
40.
41.
42,
43.

44,

What are quantum numbers? Explain all the numbers associated with vector
atom model. '

State and explain the law of radioactive disintegration. Show that number of
atoms of a radioactive element decreases exponentially with time.

Derive Schrodinger's time independent wave equation. Hence derive the
expression for energy of a particle in a box.

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

What is biasing in transistors? What the need for biasing and also draw the
circuit diagram of a voltage divider arrangement and mention its working.

Derive the expression for the energy and normatized wave function of a particle

in a box.
(2 x 15 = 30 Marks)
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Fourth Semester B.Sc. Degree Examination, August 2022
First Degree Programme under CBCSS

Statistics
Complementary Course for Mathematics
ST 1431.1 : STATISTICAL INFERENCE

(2019 Admission Onwards)

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

Answer all questions. Each question carries 1 mark.
1. Define Consistency. |

2. ‘ Obtain an unbiased estimator of population méan.

3. Define Confidence coefficient

4. Describe Null hypothesis.

5. Whatisa U.M.P. test?

6. Describe M.L.E.

7. Give the test statistics used to test the significance of population variance based
on large samples.

P.T.O.



10.

11.
12.

13.

14.
15.

186.

17.
18.
19.

20.

21.

Give the fest statistics used to test the significance of mean based on small
samples. ' '

Describe critical region.

What is Experimental error?

(10 x 1 = 10 Marks)
SECTION — B

Answer any eight questions. Each question carries 2 marks.
Describe efficiency.
State Factorization theorem.
Obtain the morhent estimator & 'in the case of exponential distribution with
mean 1.
2,
Distinguish between hypothesis and statistical hypotheses.

Explain the role of Neymann-Pearson lemma in testing of hypothesis.

Find 100 {1 — )% confidence interval of population proportion based on large
samples.

Describe paired I-test.
Explain chi-square test for testing the significance of variance.
Discuss large sample test for testing the significance of population mean.

Define two-way classified data.

If £ is an unbiased estimator of & examine whether 2 is unbiased estimator
of 62.

2 N—7755




22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Find the M.L.E. of #in f(x, 8)=8 x* ", 0<x<1.

What are the assumptions used in ANOVA?

Find 95% confidence interval for mean of a normal population with standard
deviation 2, based on a sample of size 60 whose mean is 25. '

'Distinguish between type | and type |l errors.

Find the consistent eétimator of population mean of a normal population.

(8 x 2= 16 Marks)
SECTION-C |

Answer any six questions. Each question carries 4 marks.
lllustrate with an example that a consistent estimator need not be unbiased.
Examine the unbiasedness of the following estimators

= (X, + Xy = Xy): £y = 1517252 = X5)

» _ (X + X5+ X3)
2 BT 3 ‘

where X, X5, X3 and iid random variables with £(X;)=x and V(X;)=0?.

~ Which of the above estimator is more efficient.

Find the moment estimators of the parameters of Normal distribution.

Obtain the 100 (1- )% confidence interval for the population variance.

Explain the large sample test for testing the equality of means of two

“independent normal populations.

3 | | N - 7755




32.

33..

34.

35.

36.

37.

38.

39.

Describe contingency table and discuss its applications in testing of hypotheses.

With usual notations, for a 2 x 2 contingency table, show that

2 - (ad-bc)’N

= ,where N=a+b+c+d
{(a+b)(a+c)(b+d)(c+d)

V4

Explain F-test for equality of two variances.

Obtain the M.L.E. of P in binomial (n, P) distribution.

Explain how will you control the experimental error in ANOVA.

Describe the model, hypotheses to be tested and table in the case of two way
ANOVA. |

A random sample of 10 boys had the following 1.Q. Do the data support the
assumption that the mean 1Q of the population is 1007

1Q : 70, 120, 110, 101, 88, 83, 95, 98, 107, 100.

(6 x 4 = 24 Marks)
SECTION-D

Answer any two questions. Each carries 15 marks.
(a) Describe the method of interval estimation

(b) A die is thrown 9000 times and a throw of 3 or 4 observed 3240 times.
Obtain the 95% confidence interval for P, the probability of getting 3 or 4.

(c) Findthe M.L.E. of 4 in Poisson distribution with parameter 1.

4 . N-7755




40. (a) Discuss large sample test for testing the equality“ of two population

proportions.

(b) Before an increase in excise duty an tea, 800 persons out of sample of 1000
were found to be tea drinkers. After an increase in duty 800 persons out
1200 were tea drinkers. Examine whether there is a decrease in

consumption of tea.

41. Discuss small sample tests for testing the
(a) equality of means

(b) equality of variances of two independent normal popuiations.

42. (a) Describe chi-square test for testing the independence of attr'ibutes.-

(b) An autom'obile company gives the following information about age group
and liking a particular model of car which it plans to introduce. Examine

whether the model appeal is independent of age group.

Age group
Below20 20-39 40-59 =z60

Persons liked : 140 80 40 20

Disliked : 60 50 30 80
43. Explain the model and analysis of a one way ANOVA.
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44. The following table gives the results of an experiment after applying seven |
varieties of seeds. Examine the sig_nificance of the effects of seeds at 5% level

using ANOVA.

Varieties of seed
' 1

SO W N

12,
g .

30
16
18
10
17

30,
9
7
10
24
4
7

QObservations

10,

16

21
18
12
4
16

18, 24, 32, 29, 26
4 .

9

18

19

5

17

(2 x 15 = 30 Marks)
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| Fourth Semester B.Sc. Degree Examination, August 2022.
First Degree Programme dnder CBCSS
Mathematics |
Core Course - il
MM 1441 - ELEMENTARY NUMBER THEORY AND CALCULUS -l
| (2019 Admission Onwards)

Time : 3 Hours _ Max. Marks : 80
SECTION — A
All the first ten questions are compulsory. Each carries 1 mark:

1. Represent ‘nis divisible by § using congruence symbol.
Find the digital root of 1876.

Write the self-invertible least residues modulo 7.

howoN

State Wilson's theorem.

5. Evaluate {|(x+3)dydx.

3 Sy
O ey, B

8. Write the vector form of the paraboloid x =u,y =v,Zz=4- u?-v2.

7. Find the partial derivatives of the wvector valued function
r=ui +vj +(4—u?-v3k. |

8. Define a vector field.

P.T.O.



10.

11.

12.
13.
14.
15.

16.

17.

18.
19.
20.
21.
22,

23.

If F(x,y.2) = f(x.y, 2] +g(x.y.2)] + h(x.y.z)k . Write divergence of F.

Write the line integral of a continuous vector field F along a smooth oriented
curve C.

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

Answer any eight questions. Each carries 2 marks.

Prove that a = b(modm) if and only if a = b+ km for some integer k.

Write the congruence classes modulo 5.

Find the remainder when 1! + 21 + 31 + .., + 100! is divided by 15.

Show that a palindrome with even number of digits is divisible by 11.
Determine whether 52 is a solution of the system of linear congruences
x = 2(mod5) |

x =3(mod7)

Prove that, if a positive integer a is self-invertible modulo p then a =+1{mod p).
34 '

Evaluate ”(40—2xy)dy ax.
12

Define a simple polar region.

Evaluate the double integral ﬂR y’xdA  over the rectangle
R={(xy):-3<x<20<y<1}.

21
Evaluate ”e"z dx dy

0y
Use a pofar double integral to find the area enclosed by the three-petaled rose
r=8in36.
Find the curl of the vector field F(x,y,z)= xzyf_+ 2y32f+ 3zk.

Using the parametrization C:r(t)=t +2{j(0<t<1), evaluate the integral
_[C(1+xy2)ds.

2 ' N-7754



24.

25.

26.

27.

28.
29.

30.
31.

32.

33.

34.

35.

36.

Evaluate the line integral of the continuous vector field F(x,y)=cos xi + sinxj
along the curve C:r(t)= v%f +H(-1<t<2)

Using conservative field test determine whether the vector field
F(x,y)=(y + x) +(y — x)] is conservative on some open set.

Let F(x,y)=e"i+xe”]. Verify whether the force field F is conservative on the

entire xy-plane. -
(8 x 2 = 16 Marks)

SECTION-C

Answer any six questions. Each carries 4 marks.

Find the positive integers n for which ZL klis a square.

Prove that the digital root of the product of twin primes, other than 3 and 5, is 8.
Solve the linear system,

x=1(mod 3)

x =2 (mod 4)

x =3 (mod 5)

Prove that, if p is a prime, then (p - 1)!=-1(mod p).

Using double integral find the volume of the solid bounded above by the'plane_
z =4 - x -y and below by the rectangie R =[0,1]x[0,2].

Evaluate ijsianA where R is the region in the first quadrant that is outside the
circle r =2 and inside the cardioid r = 2(1+ cos8).

Find the surface area of the portion of the paraboloid z = x* + y* below the plane -
z=1. _

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

Show that the divergence of the inverse-square field

F(x,y.z)= ¢ . - (xf+yf+zﬂ is zero.
' (xz_ +y?+x?p

Evaluate I02xydx+(x2+ y"-)dy along the circular arc C  given

'x:cost,y=sint[05ts%].
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37.

38.

39.

40.

41.

42.

43.

44,

3
Use cylindrical coordinates to evaluate |
3

| 2 2
Use a line integral to find the area enclosed by the ellipse X—z + Z—z =1.
a
Evaluate the surface integral [[x°dS over the sphere x*+y” +2° =1.

(6 x 4 = 24 Marks)
SECTION - D
Answer any two questions

Prove that the linear system of congruences x = a,(modm,)where the moduli are
pairwise relatively prime and 1</ < &, has a unique solution modulo m,m,,....m, .

(a) Let p be a prime and a any integer such that pja. Then prove that
a’™" = 1(mod p). - 7

p-1

(b) Find the primes p for which >—— is a square. 8

9-x2 9-x%-

f [x dzdy dx .
9

X

Evaluate J‘J'Re"” dA where R is the region enclosed by the lines y = %x and y = x

and the hyperbolas y :1 and y =g.

Evaluate the integral f le C is a piece—wise smooth simple closed
X“+y

curve oriented counterclockwise such that,

(a) c¢ does not enclose the origin 5

(b) cencloses the origin 10

Let G be simultanecusly a simple xy-solid, a simple yz-solid and a simple

zx-solid whose surface o is oriented - outward, i

F(x,y.z)=f(x,y.2)i +g(x,y.z)j+ h(x,y,z)k where fg, and h have continuous first
partial derivatives on some open set containing G, and if /A is the outward unit
normal on o, then prove that [ F-AdS - HLd;‘vF av.

(2 x 15 = 30 Marks)
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Fourth Semester B.A./B.Sc. Degree Examination, August 2022
- First Degree Programme Under CBCSS
| Language Course - English
EN 1411.1/EN 1411.3 : READINGS IN LITERATURE

| (Common for Career Related 2(a) courses)

| (2019 Admission Onwards)
Time : 3 Hours ' | Max. Marks : 80
l.  Answer all questions each in a word or a sentence:
1. What was the context for writing “Song to the men of England™?
2. Where was the poem “The Gift Outright” first recited?

3. What does Oodgeroo Noonuccal mean by ‘Dream Time’'?

4. In which language was the poem “Agony” first written? Who translated it into
English?

5. Where is the tale “The Power of Faith” taken from?
- 6. Why did Jerome go to the British Museum?
7.  What does “The end of Imagination” critique?

8. Where does the play A Marriage Proposal begin?

P.T.O.



10.

1.
12.
13.
14.
15.
16.
1.7.
18.
19.
20.
21.
22.
23.
24,
29.

26.

Who wrote The Cherry Orchard?

What did Ufna write in the pages of the farhily almanacs?
' (10 x 1 =10 Marks)

Answer any eight, each in a short paragraph not exceeding §0 words: -
Explain' the phrase ‘salvation in surrender.’

What is the theme of the poem “! Can’t Help Blossoming?”

How does the poem “Agony” describe the physical features of the old woman?
Discuss_the' memories of home in “Hduse of a Thousand Doors.”

What does Kochuraman decide to learn?

How did marriage a effect Uma's education?

Who is Pyarimohan?

Analyse the title “The Power of Faith.”

Explain the term ‘pro-nuke elite.’

Who is Earl Little?

Who was Babu Kuruvila?

Describe Lomov’s and Natalia’s ﬁrstduarrel.

Explain ‘Ku Klux Klan’

What is the sociél evils that Tagore critiques in his story “The Exercise Book’?
How does the play A Marriage Proposal end?

What is Corroboree?

{8 x 2 = 16 Marks)

2 N-7503




1.
27.
28.
29.

30.
31.
32.
33.

35.
36.
37.
38.

39,

40,
41,
2.
43,
44,

Answer any six, each in a paragraph not exceeding 100 words:
Discuss the humour in “Telephone Conversation.”
Why cannot the Classia flower help blossoming?

What are the similarities Atwood draws between the exterior and interior
landscapes?

Comment on the title ‘Mad_néss,’
Analyse the significance of the Exercise Book in Tagore's story.

Describe the character of Natalia.

‘What role does Tschubukov play in A Marriage Proposal?

- Comment on the relationship between the girl and the narrator in “identity Card.”

How did Kochuraman become a wealthy man?

Bring out the humour in the story “The Man Who was a Hospitai”.
What will be the impact of nuclear war on environment?

How does the social agency displace the family of Malcom?

| (6 x 4 = 24 Marks)

Answer any two in about 300 words:

Discuss the poem “We Are Going “as an aboriginal perspective on colonization. |
Wha't is the niessage that the poem “I Can’'t Help Blooming”? — Convey.

Attempt a character sketch of Krishnan in “Madness.”

Bring out the humour in “The Power of Faith.”

Comment on Arundathi Roy’s views on the Theory of Deterrence.

How does Chekov satirize the Contemporary attitude of society to marriage
through “A Marriage Proposal™?
(2 x 15 = 30 Marks)

3 ' N-7503
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Fourth Semester B.A./B.Sc. Degree Examination, August 2022
First Degree Programme Under CBCSS
Language Course : Additional Language - Hindi
HN 1411.1 — HINDI : KAVITA EVAM EKANKI
(2020 Admission)

Time : 3 Hours : Max. Marks : 80
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7. ‘== e R e e Y
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