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Reg. No.

II1 Semester B.Sc. (NEP) Degree Exaniinaﬁon, March/April - 2023
'GENERIC ENGLISH -3 (AECC)

" (Regular)
Time : 2 Hours ‘ | | . L Maximum Mérks 160
Text: The Fire and the Rain - -
L  Answer aﬁ'y— Five of the fo‘lldwing questions in a sentence or Two : (5%2=10)
1. Why are Raibhya and Bha:dWajaj_calous_ of Paravasu? |
2. Name the wife of Paravasu, o
- 3. Towhom does Arvasu love?
4.  Whokilled Yavakri? |
5. How was Vishakha related to Yavakri?
6. How didRaibhya intend to punish Yavakri?
7. Why did Yavakri spend ten years in the jungle?
I Answerany Two of the following ina paragraph. (2x5=10)
1. ' Arvasu 7 N ' : |
2. Yavakri
3. Vishakha - | |
L A) Sketch the character of Nittilia. |  (1x10=10)
| | (OR) o
-~ B) E)ﬁplain Anger and it’s complications in Girish Karnad’s “The Fire and The Rain’.
IV. Write a short notes on any Two of the following. o . (2%5=10)

1. Constituent Assembly speech of Dr. B.R. Ambedkar.
2. ‘Dream’ of Martin LutherKing.
3. KiranBedi’s views on the visionary leadership.
V. A) ‘Agoodpresentation ié-én index of your impressive personality” - Elucidate.(1x5=5)
_ _ (OR)
B) Howdothe ‘charts’ and ‘diagrams’ help in the effective presentation?
' - [P T.O.
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Analyze the features of an impreSsive writing. . - (1x5=5) .

. (OR)
Write a letter of enquiry regarding a job opportumty in ‘Nestle’ company
(OR)
Write an essay on “Natural Disasters’ or ‘Deforestation’.

Draft an advertisement copy for the sale of ‘Samsung’ phone hi ghhghung the unique
features. ' . ‘ : (1x5=%)
' ' (OR)

What is brochure? Pfepa:é-a brochure format for a “National level workshop’.

highlighting the name of the host college, topic, date, entrance fees, facilities, chief
guest, resource person, inauguration and valedictory function.

(OR)
Write the product manual on ‘Réﬁ‘igerator’ .
Prepare your resume for the poét of ‘Sales Manager” in a reputed company. (1x5=5)
(OR)
What is Body language" What are the tips to improve the ‘Body Language
; (OR)
Describe the ‘Indian Festivals’ or ‘a Football Match’:
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I Semester B.Sc. (CBCS) Degree Examination, Mareh/Aprli - 2023
BASIC ENGLISH
(Repeaters) (AECC)

Time : 3Hoi1rs - o : o Maximuin Mﬁrks:SO '
Text: The Blue Umbrella.

LY

‘I Answer the following questions in a word, a phrase or a sentence each. - (10%1=10)
" What was the name of white cow? )
Where was Ram Bharosa’s tea shop?
Why did Binya and Bijju visit Ram Bharosa ] shop'?
What happened when Binya dozed offin the shade of a Pine tree?
Who tried to steal the blue umbrella?
' What was the real name of Bijju?
~ What was the daily duty of Binya?
‘Where did the action of the novel take place? -
From whom did Binya get blue umbrella?
0. When were the rains coming to an end?

=000 N B W

IL. A 1. Sketchthe characterof Bijju. ' o (1x10=10)
A - . (OB | |
2. Discuss the significance of gener051ty and frlendshxp in the-novel
- * “The Blue Umbrella’. -
'B. 1. Sketchthe character of Binya. o . (1><10=10)
| o (OR) | | | ’
2. “Sacrifice is key to happiness’. Discuss this statement with reference to the
novel ‘The Blue Umbrella -

III. Write short notes on'the following. (any four). ' - (4%5=20) -
Ram Bharosa. ' _ '
Rustic life in the novel.
Significance of Kindness in the novel.
Rajaram.

" Picnickers.
Title of the novel.

A

[P.T.O. -
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IV.A)

B)

C)

D)

E)

F)

EYRFNEES

Substitute the following expressions with one word. (5><1=5)
1. . Noticeof person’s death, especially i ina newspaper
. Onewhois self centered '

2
- 3. Serving w1tl_1(_)utpay.
4

That cannot be seen.

. That cannot be heard. _
Convert the following sentences as directed : : - '(5><1=5) '
1.-  Geeta wrote a poem (change into passive)

The mirror was broken by Mahesh. (Change 1 into actwe)

Open the gate. (Change into passive)

Who sent this letter? (Change into passive) -
.~ My pocket has been picked. (Change into Active)
Draft a notice informing all your college students about ‘Inaugural function of college

Union’ to be held on 22™ February, 2023. ' - (1x5=5)
Write a paragraph on the following : _ : (1x5=5)
1. Virtue has its own reward.
(OR) -
2. Man does notlive by bread alone. : _
Make the proofrcadmg ofthe followmg passage: L (Ax5=5)

The land gift mission started in 1951. That spring, there was meeting of rural

* workers in Hyderabad Vinoba never uses money; so he decided to walk to this meeting

although it was some 300 miles away from where he lived on the way, in every village
through which he passed, he came face to face with the misery of the landless peasants. -
When he reached hyderabad he went straight to a village, and appealed to the landlords,
If you have four sons and a fifth was born, he said, you would certainly give him a
share of your land. Treat me as your fifth son and give me my share. The landlord’s
imagination was touched. Land was given, and the land gift mission was born. In his
two months in Hyderabad, Vinoba received 12,000 acres of land in trust for the landles.

Write a review of any film you watched recently. (Provide details about the title of the |
film, starcast and production house, the plot, etc.) - ' o (Ix5=5)
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CHEMISTRY
- (Regular).

Time : 2 Hours o o Maxi_mhm‘ Marks : 60
Instructions to Candidates : 1.  All questions are compulsory.

d)

2. Draw neat diagrams and give equations wherever.

necessary.
L Answer ahy Six auesﬁons: o L ' , (6><2=12)‘
| a) ‘ Staté Lambert’s law. S | |
b When uv hght is passed through the glven solution the radiant power is. reduced to
- 50% Calculate the absorbance. :
c) What are hmxtatlons of VSEPR theory |
d)  Write the structure of CdIz.
| e) What ils'SN2 reaction? Give an example.
1) W_haf is Diel - Alder’s reaction? Give an example._
_ g) . State any one form of secbnd'_l_aw of fhennodynamies.
" h)  Write BET cquation. Mention the terms involved in it
- 2. Answer any Three questions. | _ | . | _ | o 3 >_<4'=Ii)
-a) } Derive the expre'ssion for Beer - Lambert’slaw.
b) Explaln with neat labcilcd dlagram the instrumentation of single beam
spectrophotometer.
- ¢)  Discussthe determination Cu by colorimetric method

Explain the effect of concentration and wavelength on scattermg in nephelometry and

: Turbidometry

P.T.O.
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3.

o

d)

o)
d)

Answer any Three questlons B : : - ' o (3x4=12)
a) Calculate the limiting radlus ra’uo for co- ordmation No. 4 (Tetrahedral and Square '
planar). |
b) Write a note on Rut:le structure.
Explain following examples usmg VSEPR theory.
i BF. | |
i, BE.
d) What areionic compounds‘? lee examples of AX type _ .
Answer any Three questions. - : S A3 X4=1_2)_
a)  Discuss the mechanism of E-1 rcact-ion- with an example. o
' b) . Discuss the mec}ianism' of addition of HBr to Propene.
¢)  Whatare Saytzeffand Hoffmann’s eliminations? Explain with examples.
What is ozonolysis? Discuss the mechanism of ozonolysis of Ethene. =
Answerany Three questlons ' R - (3 x4=12})
a)  Whatis Joule - Thomson effect? Show that enthalpy ofthe systcm rematns constant
' in this process. ) S
b)  Derive Gibbs - Helmholtz equation. - . e 3 | -
Derive Langmuir - adsorption isotherm. ' |

Dierive Michaelis - Menten equation.
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I Semester B Sc. Degnee Exammatmn, Aprll 2023
- . CHEMISTRY '
(CBCS Scheme Repeater)

 Timie : 3 Hours D - Maximum Marks: 80

Instructions to Candidates :

1.

All questions are compulsory

2. Draw neat dlagrams and give equations wherever necessary
L Answer any ten questions. | o | | (10x2=20)
1 Wr:tc’any two di fferences between Idcal and Non ideal solutions. -
2. What is the effect of temperature on the vrscosrty of 11qu1d
3. Whatare Azeotropes‘?
4. Whatis EMF?
5. Write Nernst equation.
6. Whatis eutectic point?
7. Howis ethylene glycol obtained from ethene?
8. Mentionthe composition and use of dynamite.
9. Write the prmcrple of infrared spectroscopy
| 10. Define parent peak and base peak. -
11. Write mtra__tlon of naphthalene.
12 State Huckel’s rule. |
IL Answer any three questions. - | . a ' ' 7 (3x5= 15)
a. . Whatis critical solution tempcrature‘? Explam the mutizal soiubllxty of N 1cot1ne water
system wrth a dlagram _ :
b Explam the determmatlon of surface tension of hqurd by drop number method
c. Explain the process of steam dlSt]llatl()ﬂ. ' '
d.  State Nemst distribution law. Mention its limitations.

.

- P.T.O.
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HL Answer any three questmns

a
b

d

IV. Answer any three questions.

a..

b.

C.

Write a note on calomel eiectrode

@ . 44114/C0240

(3x5=15)

Explain the determination-of P of solution using qum hydrone electrode

' The EMF of cell cd| cdel, 2% 1 OﬁAgc (o] 4¢ is found to be 0.6753 V at 25°C and

0. 6915V at 0°C calculate AG and Ay at 25°C

Explain the phase diagram of water system.

.(3 x5=15)

Discuss the orientation of substitution in Toluene.

Explain the mechanism of Fries rearran gement (Inter molecular).

Explain the mechamsm of lederer - Manasse reaction in aczdlc medlum

d lec an account of acidic character of phenol

V.  Answerany three questions.

a

b.

. L.

Explain Mclafferty rearrangemenf with respect to butyraldehyde.

- (3x5=15)

Explain the mech_anism of sulphonation of Benzene.

Discuss the mechanism of Friedel - Crafi’s acylation reaction.

Write stretching frequencies of following compounds.

T
ii.

M.

iv.

V.

Alkanes.

Alkene.

Alkynés.

‘Aldehydes.

. Ketones,




PHYSICS
Wave motion and Optics -
(Regular) '
Time : 2Honrs - ' - _ | . B (MﬁximumMarks:ﬁ{l
Instructions to Caudtdates : : '
1. Caleulator is allowed to solve the problems.
2 Write mtermedtate steps. :
1. _ Answer any SIX questions. - o ' (6x2=12)
a) - What are different types of Wz_nfe motion? | |
b}y Wrile two uses of -1iSsajous figures.
¢) - What is resonance?
: d) - Define rcverberatwn and Time of Reverberation. _
€)  What are conditions for constructive and destructive mterference of light in young S
double slits experiment? : :
f)  Define wavefront. Mention its"type’s
g)  Write any two compansmns between zone plate and convex lens.
| h) .'What are posmve and negative plates with respect to polarlzatlon of hght‘?
2. Answerﬂlcquestmns aandb’OR ‘candd’.
| a) Derive expression for mtensuy of progresswe wave. o ' (8)
b) The wavelength of a note on sound of frequency 512Hz at 27°C is O 65 m. Fmd the
ratio of two specific heats of air. Given its density to be 1.293 kg/m®. 4)
o ~ (OR) |
¢} Derive expression for resultant displacemént of a particies due to superposition of
two colinear oscillations having equal frequencices. (8
d)  Aprogressive wave travels from medium 1 to medium. 2.1t wavelength in two media |

llflm_lll L o - 47132

C Reg. No.

- Semester B.Sc.6. (NEP) Degree Exammatmn, Apnl - 2023

are 0.2 m and 0.3m respectively. If the velocity of wave in medium 1 is 130 m/s, What
is the velocity of wave in medium 27 Also calculate the frequency ofthe wave.  (4)

[P.T.O.
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Answer the questions ‘a andb’ OR ‘cand d’.

: a)

b)

)
.d)

Derive an expression for velocity of wave along a stretched string interms of tension

T and mass per unlt length m. ' - (8)

The resonating volume in Helmholtz resonator is 120 CC for tumng fork of frequency
480 Hz. Calculate the frequency of tuning fork if the resonating volume is 105 CC. (4)

‘ . : (OR)
Derive Sabine’s reverberation time formula. _ (8

Calculate the intensity of sound wave ifits intensity level is 110 decibel. (given that
I =10 '2w/m2] ' _ : o 4)

Answer the questions ‘aand b’ OR ‘¢ and d’.

ca) -

b)

)
d)

a)

b)

@

How do you determine wavelength of light by using Fresnel biprism. (8)

 The wavelength of light source is 6000 A®, what is distance between third and fifth
- dark fringes in an interference pattern formed by this source of light. Given that, the

dlstance between screen and plane of slitis 1.2 m and slit width 0 lmm (4)

(OR)

lee the theory of Newton’s rings. _ _— - (8)

Newtori’s rings -are observed in reﬂected light of 3 = 5.9x107%cm - The diameter of "

‘the 10™ dark ring is 0.5cm. Find the radlus of curvature of the lens 4)

Answerthe questlons aandb’ OR ‘cand d’.

Explain fraunhofer d]ffractlon through a single slit: Draw the 1ntens1ty dlstrlbutlon

curve. . (%)
What is the radius of the first half period zone in a zone plate behaving like a convex
lens of local length 60 cm. Forlight of wavelength 6000 A°? 3 (4)
- o) | o
E_xplaiﬁ the production of circular and eli'iptical_polarized light. - | (8)

‘A 200 mm fong tube containing 48cm’ of sugar solution produces an optical rotation
~ of 11°, when placed in a polarimeter/saccharimeter. if the specific rotation of the
‘sugar solution is 66°. Calculate the quantlty of sugar contained in the tube in the form

of solutxon : . 4)
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PHYSICS
Kmetlc Theory, Thermodynamics, Sound and Waves
(Repeater)
Time : . 3 Hours : . _‘ . - Maximum Marks : 80

Instructions to Candtdates ;
1. - Calculators can be used to caiculate problems
2. Write intermediate steps during problem solving.

1  Answerany Ten of the following. - a (10x2=’2ﬂ)
L a) Wnte an expresswn for mean Velocrcy of § gas molecule :
b} Deﬁne thermal COIIdllCthlty
- r¢) Givethe statement of Stefan’s law of radiation.
d) Define the concept of entropy.
¢}  Whatis surface tension?
" f) Whatis viscous force? |
g) - Mention characteristics of an exhaust pump. |
‘h)  Define speed of an exhaust pump. '
i) -~ Whatare beats in sound waves?
i) - What are forced vibrations?
k) Define one decibel.
l) What is reverberatlon’? :

1. Answer any One question of the followmg QuestiOn h

2. "a) Derive clausius expression of mean free path. - o (10)
'b) Calculate mean free path of a gas molecule whose radlus is 2x10 10 m and the .
number of molecules per unit volume is 1.5x10%. o (5)
- | (OR) o |
3. @) ' DerWe Plank’s lawof radiation. o | - (10)
. b) Calculate the amount of energy emitted by a black body at temperature 200k
| Given o =5.67x107 Slunits. -~ .~ - | ' - B
[P.T.O.
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Answer any One of the following question.

Derive Maxwell’s thermodynamic relations. ' . (10)

Find the increase in entropy when 1.68 kg of'ice at 273°K. rﬁelting mto waterat
the same temperature Given latent heat of fusion of ice = 335x 103J/kg (5)

(OR) -

Derive an expression for efficiency of Diesel engine. 10y

Calculate the efficiency of Otto engme if its adiabatic expansion ratio is 5
(r=14). S = &)

Answer any One of the followmg question. -

b)

6. a)
7 a)
b)

8. a)
)
9 ‘ra)

Describe an experlrnent to determine surface tension of a hqmd by Jaeger’s

~ method. : : : BRE (10)
Caleulate excess pressure inside a soap bubble of radlus 2><103m if surface
'tensmn of soap solution is 20x10°N/m. - : (5)

o (OR) o o
Write a note on exhaust pump. _ ' o (10)
* Write a short note on ionization guage. ' B ()

- Answer any One of'the followmg questlon

Discuss the composition of two equal and d1fferent frequency (10)

A particle is executing SHM of amplitude 0. 03mand frequency 2 Hz. Caleulate _
its velocity at the mean position. - 7 (5)

- oR) o
Give the theory of Helmholtz resonator. -_ C (1)

In Helmholtz resonator experiment, the volume of air is 8x10-° m? for a tuning -
fork of frequency 512 Hz. Calculate the resonating volume of air for the tuning
fork of frequency 256 Hz. , , : ()




lﬂllllllilﬂlllﬁllﬂll"l“llﬂ"ﬂillllll|||| o : - 44139/C5090
: ‘ - Reg.No. : E ' :

1IF Semester B.Sc.5 (CBCS) Degree Examination, Margh/April - 2023

PHYSICS
‘Weather Forecasting (SEC) .
(Repeater)
Time : 2 H,ours- _ -_ . _ . o . Maximum Marks: 40
PART-A .
L  Answer any Five questions. o | o o ' (5>< 2=10)
1. a  Whatis green house effect? | '
- b, Whatisradiation?
¢. Whatis wééther forecasting?
' d. What is acid rain?
| e. ~ What are aerosols?
f ' What is cyclone? ‘
| PART-B
. IL  Answer quéstionno.2 or qﬁcstion no.3. _
2. a  Whatisair temperature? Give the types. - _ ' 5) -
b.. _ What is humidity? Explain role of humidity in the atmosphére. a (10)
3. a  Write anote on pressure mezisuring instruments. o (5)
b.  Explain the types of va.riatioh_ of atrnospheric pressure. o (10)
. Answer questions no. 4 or question no. 5. '
4. a  Writeanote on Green house gases. o B _ - (8)
b.  Describe the classification of climates. - | - . 0)
" ‘ OR) - B
5. -a  Writeanoteon process of heat transmission. &)

b. - Whatarethe types of weather forebasting_methods? Explain. E (1 0)
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. MATHEMATICS
Paper Ordmary Differential- Equatwns and Real Analysns I
(Regular w.e.f. 2022 23) ‘

Time : 3 Hours = o ) o _Maximum Marks : 60 -

Instructions to Candidates : .~ 1.  Answer any six questions from question number 1.

2.  Answer any three questions from quesnon number‘

2, 3 4, and 5.
- 1 . Answer ahy Six of the following :’ E : K - - _ - o (6%2=12)
a. Solv_epz—71.0+“12=(:).. | ‘ |
b. | " Find the general solution of (y— px)(p-1)=p.
c. _Sdlve (0 +25-)y=0._
d. | f"irid the .coml;l_ementary function of (D” —2D+1)y =cos3x.
e I_’ro;u/e that every cor'x_verge.nt'sc?c-lucm.:é is bounded.
f. Statc;, C"auchyr’s second theorem on li_inits.
g Show that the séries 2+ Zé +‘32. + ..... + ;12 .diVefges 10 +ao.
. h.  Define absolute and conditionaly convergent ofa serieé. ) |
| 2. Answer any Three of the following. | 7 o ;(3><4=12)
a  State and prove nécessary condition for a diffci'cntial cqﬁation" Ms + Ndy =0 tobe
_ ex:act. 7 | ) ' : '
b. "Sol\}e.y = .'ip.:\c+p.4x;Z .
C. | Solve x’ydx —(x* + y)dy =

{P.T.O.




T T -

d.  Reducethe equation j*(y— px)=x*p” into o_lairaut_’s form by using the substitutions

1

g )
x=— and y = — and solve
IEF =3 -

3. Answerany Three of the following.

a-

2 dy

. Y 2
- Solve —5-—-4—+2y=x".
a7

6&2

. dx Cd .
Solve'—-=-X+J/;—y=4x—2J’.

dt ot

47130

'(3'>Q4=12)

, _ : 1 ' 1
* With usual notations prove that ?w—z)s in ax f(—-a % ———esinax prov1ded f ( a’ ) 0.

Derive the condition for the integfebility of the equation Pdx + Qdy + Rdz =0, where

. P .Q.R are functions of x,y,z.

4 Answerany Three of the following.

a.

d.

(3x4=12)

If a sequence <x > is monotomcally increasing and bounded above Then prove that it

is convergent and coverges to least upper bound.

If lim <x, >f”—1 and },LU}O <y,>=m _Prove that i <x, +y,>={+m_

State and prove Cauchy’s first theorem on limits.

2 3 4 l.’n.
'Showthatllm(“—— ot J =1,

123 rn—-1

5.~ Answer any Three of the following.

a.

‘Test the convergence of 2,

- 1 e
Prove tat P-series Z'n—p' converges if P>1 and divergesif p<1.

) n
Test the convergence of D ="

- State and prove Leibnitz’s theorem on Aitemating series.

]

o+l

Gxa=12)
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III Semester B.Sc. 4 Degree Examination, March/Aprll 2023 -
MATHEMATICS(OPTIONAL) |
Mathematlcal Logic and Real Analysis -
Paper : 1

(Repeater)

Time : 3 Hours . x ' o - | 8 ‘Maximum Marks : 80
 Instructions to Candtdates |

1. Questlon paper has three parts namely A, B and C

2. Answer all questions.

, Part-A _
Answer any ten of the following S | | (10x2=20)
1. ~a} Writethe converse and Inverse of the implication. “If yisa real then it is rational or
- 1rratlonal” :
b} Prove that —-(p.—) q)=pr~q
.¢) - Give counter example to dlsprove the statement. “The product of any two odd mtegcrs ‘
" is perfect square
o : 6(u v)
d) Ifu x+yandv xy then find B(xy)
- e) State Taylor’s theorem for ﬁ.mctlons of two variables.
' - . ; -1 -1
f)  Showthat x*+ y* + x+ y+ xy has aminimum value at (??J
"~ g) State the necessary conditions for extreme values.
'h)  Define convergent sequence and givean example.
i)  Ifthe sequence {a,} converges to *, then the sequence {|a,|} converges to |/].
j)  Show that the sequence {JF..-} = ‘{;} isbounded Ve N.

[PT.0.
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'K)  Define ‘limit superior” and “limit inferior’ of sequence.

n+l
I)  Find the limit ofthe sequence ("—“—)—
_f!
Part-B
Answet any four ofthe following. - | ' ' (4x5=20)

Prove that [(p—)l')v(q—)r)](-)[(pf\q)—)f] 1satauiology

State and prove Lagange s mean va}ue theorem for function of two vm&hles

Fi-.nd the extreme values of ¥° +4xy+32% + 2

If lim{a,} =/ and km{p,} = m then-pifﬁyeﬂlat lim {4, 5,} = Im

Prove that the égqucnce {u,} defincd by u, =7, u,,, = [T+u, converges to positive root
of the equation x* —x-7=0 | '

State and prove Cauchy’s first theorem on limits.

Part -C

Answermmrafthefonowmg" R  (4x10=40)

a) Dﬂﬁnc ‘universal’ and ex1stentml’ quamtlﬁers Also explain these w1th suitable

em‘f@es |
b) Proveby indirect proof: if ‘m’ is an odd iﬁtegcf, then m+7 is even.

a) If u,v are functions of x,y and x,y arc functions of r,6. Then show that

a(wy) axy)_ ()
-a(‘.x',y) a(r,ﬂ). _6(!‘,9),.'

. 6(uvw)
b) Ifu=x+y+z,v=x"+y*+zand w= xy+}z+zxthenﬁndm
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10.

11.

12,

a)

b

Explain Lagrange s method of undetermined multlpl iers to find the extreme values of

~ the function u= f(x,y,z) where x,y.z are connected by the relations

¢{x»y>2)=fﬁﬂﬂw{w’ )*@

Find the statimary vah:e of x’y s-ubjected to the condition x+y+2z=>5

Prove that every monotonic decreasing sequence which is bounded below converges
to its infenum.

Sﬁ@wﬂmﬁtesequence{ }defmed“byx -1+1'+;+ ...... - +i' is convergent and
n.

2 £ him x,-, <3 L
. P :
State and prove Cauchy’s general prificiple of conifergence for sequence.

Prove that hm(nf)y l

#i-3o0 i1

(b
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TII Semester B.Sc. 4 Degree Examination, Ai)ril - 2023

MATHEMATICS
Graph Tlleory Integral Calculus and Differential Equatlons
Paper No: 11
_ - (Repeater) :
" Time : 3 Hours | o - Maximum Marks : 80
Instructions to Candidates: ‘ :

1 QuestmnpaperContamsthreepartsnamelyA BandC
o2 Answerallquesuons .

| . - PART-A | -
L- - Answerany TEN ofthe following o (10x2=20)
1. a) Ina‘gmph¢.'J‘;provethat(at‘b)"l =b'a",Va,beG. o |
b). Prove that identity element 111 12 group G i_s unique.

: ' o 1234567 '
c) Writethe permulation f= (5 46312 7] asa product of dlS_]Olnt cycles

d IfG= {1, 1,1 —r} be a group under multlpllcatlon then prove that G is cyclic.
" ¢) Definc left and nght cosetsof HinG. | '

) Findthelengthofthecm've-y;logsinx fromx=0tox=§ -

g) . Find the volume of solid generated by y 4ax about X-axis. from vertex to
focus. : '

h) Sqtvetheequaﬁen_(_.l+éy)dx+2xaﬁz%(:). '

i) Solve (¥ + f)dx-—21ydy=t) |

j)‘l Find the integtatingfaetorofxa&— ydx=(1;x2)dx.

9 Solve p%_;5p+6=0 o | _

I) Findthegmemimlutionof.f+p2x2—2pwfl;p-2=0:-

- 270,
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PART-B

‘Answer any Four ofthe folldwing ‘ I D (4><5==20)

- Prove that every pennutatlon on a finite set A can be expressed as-a product of disjoint
cycles. :

Prove that every subgroup of a cyclic group is cyclic.

| Find the irolutné of solid obf_ained by revolving -an arc of _cyéldid Jc‘=d(5+sin )] and

y=a(l+cosd).
Solve. (2x—-3y+4)d§c+(3x~—2y+1)ajz=0 l'

ajf- x+2y+1

Solve. 7 Ix +4y+3

~ Solve: y—z.px-;-ypz = 0_

PART -C

Answer any Four of the following. N L (4%10=40)

‘a) InagroupG prove thatasubset Hofa group‘G is a subgroup of G iff gb! < G,Va,beG.
b)  Provehat G={1,5,7,11} is-an abelian group.

“a)  State and prove Lagrange’s Tﬁeorem for group

b) LetH be a subgroup of G, then prove that two nght cosets of H in G are 1dent1cal or
disjoint. : . : ,

a)  Derive the formula for surface area of solid generated by revolving the curve y = 7 (x)

about x-axis from x=ato x=5

'b)  Find the arc length of astroid x = gcos* 7 and y =hsin’t.
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11. -a)
b)
12. | a)
b)

Define exact differential equation. State and provc'thé_: necessary condition for the
equation Mdx+ Ndy = 0 to be exact.

Solve the equation: (Juc2 +y? +x)dx +xydy=0

Solve: p? +2xp+1=0

- Find the general solution and singular solution of the equation p = sin (¥ - px)
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Reg. No. |

I Semester B.Se.5 Degree Exammatlon, March/April - 2022
, MATHEMATICS
Algebra - Il; Real Analysis and Differe‘nt_ial Equations "
- (Repeater) |

Time : 3 Hours ] . : Maximum Marks : 80
Instructions to Candidates : I Questlon paper contains 3 - parts namely AB,.C.~

2. Ifuvare ﬁmctlon Of x,y then prove that o(x

2. Answer All questions.

" PART-A

: - Answer any Ten of the following. ' _ o | (10 x2=20)
L B(u, v) | | i
’1. a  Ifu= x+y,u xy then find 3"

b. Expandsin (x + y) by maclaurm 5 serles upto 3% degree terms.
¢. - Define convergent sequence and give an example.
o _ _2nt7 o .
d. Verify the sequence (x, ), where x, = g monotonically increasing or decreasing.
e. Deﬁne Oscillatory sequence and give an examiple. |
f.- . State Cauchy’s 2" theorem on limits.
g . Provethat every Cauchy sequence is bounded.
h'.) IfG is a group, (arb)2 = g2b2 Va,b € G , then show that G is abelian.
i.  Define add and even permiitations. |
j- Solve .:(e"’-+l)cos_x_dx+e"’sinxdy:0,. '
K SO]VC : }12 +p2 = az'. ‘
L. Solve: p>-5p-6=0.
o ) ' PART-B: 7
] Answer any Four of the following. —_— : (4x5=20)

Hu,v) o(x, y)
x,y) &u,v)

P.T.O.
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SEPNNPRFS

10.

11.

12.

Find tlle'e)';treme values of y* +4xy+3x” +x°.

~ Show that the sequence (a ).dcﬁried.by a, = J_ and a,, ,fza,? converges to 2.

State and prove Cauchy’s 1% theorein on limits.

Solve: p2+2XP+1=0.

. Prove that every subgroup of a cyclic group is cyclic.

PART-C

Answer any Four of the following. . | \ | (4x10=40)
a.  Expand ¢*sin y inMaclaurin’s series. o '
' 1 1 .
b.  Show that o +y° +x+y+xy has a minimum value at ‘5 3 and the minimum
_ valueis 3 |
'a.  Provethat every convergent sequence has a unique limit.
| R D R |
- =+ F ot i i
b. ?rove that Fhe sequence (a ( ) where 4, 1 et s colnvergent. and its
’ L ’ . 1
limit lies between 5 and 1.
a Prove that a sequence is convergent iff it is a Cauchy sequence.
Show that by applying Cauchy’s convergence criterion that the sequence {a,}, where
'a-—1+l+—+ + L t . nt . |
a, 3Tt 5,7 \snotconvergent.
a.  Stateand prove Lagrange s theorem for finite groups. ‘
Prove that any two right cosets of Hin G, are elther identical or mutually d!Sj oint.
a. Solve(a —2xy—3° )dx—~(x+y) dy=0. 7
b.  Find the general and singular solution ofthe differential equation y=px+sin’ p.
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Reg. No. |

III Sémeét#r B.Sc. 4 Degree Examination, March/April - 2023
MATHEMATICS(OPTIONAL) |
Mathematical Logic and Real Analysis
| ' Paper : I |
(Repeatér)

Time : 3 Hours =~ _ ' S Maximum Marks : 80
Instructions to Candidates : o

2. Answerallquestlons

1. . Question paper has three parts namelyA BandC

o  Part-A |
Answer any ten of the following S ' 7 (10x2=20)
I. a) ‘Write the converse and Inverse of the unphcatlon “If y is areal then itis rational or -
' irrational” ‘
b) Provethat ~(p > q)= pA ~q
¢) Give counter examplc to dlsprove the statement. “Thc product of any two odd 1ntegers
L is perfect squarc : '
3 o)
: d), Ifu= x+yandv xy then find a(x. y)
e) - State Taylor’s thcorem for functions of two variables.
N | o (-1 -1
f)  Showthat x* + 3’ + x+y+xy hasaminimum value at [-3—5?}
g) State the necessary conditions for extreme values.
h)* Define convergent sequence and give an example.
i) Ifthe sequence {a,} converges to 7", then the sequence {ja, |} convergés to |if.
J)  Show thatthe sequence {x.}= {;} isbounded Vre N.

. [PT.O.




8.

® 42333/C330

'k)  Define ‘limit superior’ and ‘limit inferior’ of sequence.

. Ly !:+l.
. 1)  Find the limit of the sequence (i*'_i)__,._
| Part ] E |
Answer any-fo&r of the fé}liewing. o - ‘ (4x5=26)

Prove that |:( P> r)v (g~ r]] o[(prgyor]isa tautology

. State and prove Lagrange s mean value theorem for ﬁmetlon of two variables.

.Findthee_xtreme_va}ucsofy +41:V+3x +x°,

If E{a"} =1 and E{b,} =m then prove that lin {a, b )= Im

Prove that the sequence {x,} defined by u, = ‘ﬁ u,, =[7+u, converges to p{}smvc root

of the equation x* —x—7=0
State and p‘rdve Cauchy’s first theorem on limits. :

Part - C

Answetrany fmmfmefoﬂomg - = : ' (4x10=48) -

a)  Define ‘universal’ and ‘existential’ quantlﬁers Also explam these w1th suitable
emples ~

'b)  Prove by indirect proof: if ‘m’ is an odd integer, then m+7 is even.

~a) If wv are functions of x,y and x,y are functions of r,6. Then show that |

B(H,v} ‘ a(x,y) _ B(H,v)
2(x.7) 3(0) 3(r.8)

b) . Ifu=x+y+z,v=x"+y"+z%and w=xy+ yz+z¢ then find nc::?(x—yz) :
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L

12.

by
ay

b)

2)

)

Explain Lagrange 8 method of undeterrnmed multipliers to find the extreme values of

the function u= f(x .z} where x, y,z are connected by the relations
Ky, 2pOamdip{x,y,z)=0 |
Fmd the stationary value ef x* y324 subjectedto the-cond‘ition Xty+z=5

vae m e'very monotonic decreasmg sequence which s bounded below converges

SWM&W{ x,} deﬁnedbyx -~1-;-1I +21 Forecemnnne +~l;1' is convergent and
/28 :

2<hmx <3

State mépmve Cauchy s general pnm;ple of eonvergence for sequence

Prove that hm(n) : l
e

Howe n -




