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IV Semester B. Sc.3/B Sc 4 Degree Examlnation, September 2020

_ - CHEMISTRY (Optional)
- (Re_peater/Regular from 2018-19)

' Tiine:3Houi‘s S ' Maximum Marks : 80 -
Instructions to Candidates: : -

1. -a)

1} = All Sections are compulsory.
R, DRI EORING.
2)  Answer all the questions in the same answer book.
2, T BT, 20T3¢ EUZT 3,5, 1T,
3) - Draw neat dlagrams and’ gnve equatlons wherevernecessary
| eﬁeﬂ B, oo 233, ﬁ@m 0B ADETTLRTI WBO0D.

"SECTION - A
| opn - & | |
Answer any ten questions: -~ - (10x2=20)
Bemn B2 BEnen sgoxo. | | |
What is ferromagnetlsm ‘? lee an example
apdfaed:ﬁas:do eoddeab ? zgoc:b VTIBOT ﬁma
b) Define solubrhty product.
macma@&.% 2h, zsewa'g{ 339, 839 Q0.
c) . Write the general electronic conﬁguratzon of d - block and f- “block elements o
o d-mE 33 f -y Sweshny AR, TR DT I,
d) Deﬁne ionic mobﬂlty '_ o :
tﬁOdJ‘.)%)ﬁs dmem@mﬁaﬁa m&mm '
e) . Name any four trace elements present in human body
a’oaafaﬂﬁ Bemn o cc{ra@de mw <) wamad MGwnnmim TROX.
f)  What is probability factor 7.

- e ende F9,30° ©wonded ?

[P.T.0.
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_ g) Name any two pollutants present in air and their adverse effect on environment.
 ehams aRwc F0R SRR, FoEYR) w8 S THHOmHI, BI0R.
h)_ ‘What are parallel reactions ? Gwe an example
| m,0S ©,38,00R%0m0em ? LoTd UTHTOR 868 |

1) What type of aldehydes. undergo Cannizzaro's reaction ? Give one example

R BIOB OB E D T,AAPARe 80807 wWITEBS ? 20T emmafcﬂﬁ Ent.
j) . Give I—Iell-Volhard-Zelmsky(HN -7) reaction with an example. :
0B UmESR0dR0DN B -peoRn -CnOy, y E-V-Z) omatis fo&:osaaig{
eQD.
k) What are epoxi(les ? Give an example.
s B 0B 9 WO eummEss ém@e'
Iy  Why CHNH2 is more basic than C.H, NH
'CHSNHQ Rocdngsy) CHNH, nos &), 33, aaceamﬁcs SRR
SECTION B
_ EATART R B ‘

~ Answer any four questions_:“ S o _' | (4x5=20)

7 o¥emons VT HUZORD. | ' _ '

2. What are transition elements ? Explain catalytlc property of trans1txon elements

- giving exariples.

3,08 BoBRNToETRD 7 &3?)3356‘ MEJES?&)??@ den’dz;rﬁ r‘bsaqﬁmrri@;ab
wm&dﬁﬁ@maﬁ DI0R0.

--3.  Describe the structure and functlon of hemoglobm

- FSReMRS'S 0wl m_ﬁm TOODFNTIY  DIOD.
4. Explain the mechanism of Perkin's reaction.
Wos" TomecdRT 8,0300d 3 o:basaoé eéojasa QTORD.
5. What is Saponification ? Descrlbe B 2 mechamsm of hydrolysis of an ester.
B TeT OmTE ? ART'I zwéaz;eséo:’o Bac? 3 mmogﬁcma’o WRDAD,

. 6. What is order of reaction ? Descnbe d1fferent1al equation method of determmatlon 7
of order of a reaction. '

- DmROAT 803000 eszércf enoz:id’em ? @e,.»déooﬁw‘ BO0e30ED. uz:iéot'nod ﬁo&)ods
| SBET eoz&&o@cﬁw@cﬁm D[OXD. - _ :
7. . Derive an expression for the. rate constant of opposmg reactions.
wgiperton’ B,83,05000 Hert ATHOFRI) DTURLAD.




10. -

-11.

12,

b
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SECTION - C
| | | PR - A
Ahswer any four questions; . . _ S (4%10=40)
B moen, ZIMeR vgOR0. | |
'a) Wtite a note on general propertles of f-block elements .
gt mef mraoﬁnoﬁeﬁ wams rbeacsans-ﬁeéab #0030 &,ocﬁa !«.3—’25 mdooae
b) Descnbe the treatment of Sewage Water. -
3ol 0T wﬁe%deeojbﬁgl &)ESSQB. _
a) What is Hoffman's rearrangement ? Describe its mechanism.
BT TS YICOT,I 20TTeR 7 Bt §,03000 §,03RT0S TN, DSOXO.
What is Curtius rearrangement ? Explain.
‘ﬁéSFOfbra eg)ﬁU‘é)md &90235&?’)0 9 DWOAD.
a) -How do you determlne the transport number by Hlttorf's Method ?
aoasd:aw &az;azaocs t30, % aepeé,s‘r ﬁoudﬁa @en eocaboo@omae ? |
'b) Ina second order reaction, the initial concentration of a reactant is 2M. Its half
life is 30 min. What is the concentration of the reactant after 60 min ? If the
_ concentration both reactants is sanie initially- (a=b).
Ao fszsrcsgodaojo_g (a-fb) QRN FOOPRY, §, oimmerieé T, wed. 2M s8N
- ouF S0l 30 Q0REF. 60 DoREFTIY Fo3T 'ojsae:ndsﬁsf_ Twod W),
-a)  Explain the mechamsm of Claisen Schmidt reaction.
 BemEt- At c...n% ododd &oma:)o@ TSI, 2FOLD. , _
b) " What are crown ethers ? Explam the properties of erown ethers as phase
transfer catalysts : , :
T, ésqﬁdﬁs'b SRRy . 2 ﬁ@rﬁ;’m ﬁ_m Nﬁc‘ deﬁdd?ﬁﬁ%h zent
mwo:}:aeﬁfowabci) ? 230AD. - :
a) What are the sources of SO ? What are the effects of SO_on the environment 7
S0, ﬁeé TRonsd. ol ? FOT0R ed SO, ﬁ@ommw wawabﬁs“eﬁa ?

Explain the conductometnc tttratlon of weak acid and strong base with a neat
graph. |
CHwFe eﬁmﬁ@aoaﬁ TLO By r»:nrts* BoradRraied 5 & 83 BT Nzag,mh DRo20.
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1V Séqufer B.Sc. 4 Degree Examination, Septembe'_r - 2020
" ~ PHYSICS (OPTIONAL)
(New Syllabus —Regular (2018—19))

Time : 3 Hours R  Maximum Marks : 80

Instructwns to Candzdates- o

1) Use Calculatars for Calcufatwns

2) Write mtermedmte steps.

3 Gz_ve physical meaning for .‘symbéls an"d notations.
PARTA
1. Answer any Ten of the i‘ollowing : | _' o I (1('.l><'2=20).

a) . What is divisi'on.cn)f wave front?

b) | }What a_fe Néwtoﬁ’s rihgs‘?

¢) Defineresolving power ofa gratmg and write.'i_ts expression.

) Whatis Zone Plate?
e) Whatis double feﬁactiqn? '

- . f) Writeany two éoir;phﬁsioh be_t_weeil positive and negative_cfyst_als_. ]

g) Whatis electrical resonance? Writé the expression for it. |

h | ".D-cﬁne 'neﬁtra’l temperémre. |
i) State Gréen’_s Itheolrem- in eleqiromagneti_é_ theory.

P.T.O.
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j) ~ Ina Mlchelson s mterferrometer 500 ﬁmges cross the field of view, when one of the |
) ‘: mirror is moved through the dlstance 0. 250 mm, calculate the Wavelcngth of the hght

k)- calculate the thlck:ness of a half wave plate of quartz for which },L =1.545 and
. p. =1.555 andwavelengthofthc llghtused is 589nm '

.. 1) Ina thermocouple if the neutral temperature is S00K. Calculate the temperature of

1nver51on leen the temperature of Cold ]unctlon is250K.

PART-B
.'_Al.lsvls'rerlauy Four of the follanwit:tg.: . | L . S .. (4%S:=20)_ B
2. _' Describe Fr_esne_l’é Blprism experiment to detennille the wavelenglh of tuohochromatic'
3. | Compare Zone plate with convex lens.
4. Compare series and parallel resonance citcuits;

5. The thermo emf of a thermo couple inmicro-vo!t is given By.E= 16. 34 T-0.021 T2 When -
“the juncuons are at 0°C and IOOUC calculate the neutral temperature, temperature of -

inversion and the:rmoelectrlc power. -

_ 6 A plane transmission grating has 15,000 lines per inch. Calculate the angular separationin
the Second Order Spectrum between H_ and H, lines. If S(vavelength of H =6562A°. and |
H,=4105A°. |

7. An a< SOurce' of em.f 230 v and 50 Hz is connected fo a series circuit containing

- R=-100Q, L = 0.5 mH and C = 50 pF. Find the impedance of the circuit and phase angle o

between voltage and current.
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PART C
,'AnsweranyFourofthefollowmg ﬁ | SR - (4><10=40)_ '-

8. Descnbe the construction and workzmg of Michelson’ s interferrometer. How it is used to

determme the wavelength of monochromatxe hght
9, Explam Fraunhoffer dlﬂ"ractlon ata Smgie slit with neat dlagram Give necessary theory
10. What are retardatmn plates‘? lee the theory of quarter wave plate and half-wave plate

11. What are thermo electric dlagrams‘? Fmd peltler co- efﬁment and Thomson s co-effi01ent _

' .usmg thermo electric dtagrams

12, State: and prove poyntin‘g’s theorem.
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v Semester B.Sc. 3 Degree Exammatlon, September —2020
PHYSICS (Optmnal). '
(2015-16 onwards)
(Repeeter) |

~ Time : 3 Hours - | - Maximum Marks : 80 -

Instruction to Candidates:

temperatures 0°C and 110°C. If a=11.2pv Pc and b= i e,

1. Use Calculators for Calculatlons
2. Wr_lte intermediate steps. _
3.  Give physical meaning for Symbels and notatiensa
o - PAREA |
1.  Answer any ten questions ofthe folloWing_. . - - (10x2=20)
L a) What are Coherent Sources.‘?. | | |
b): What are Newton’s rings?
c) ‘What is Z_oﬁe plate?
d) Define reselt}iﬁg power prism.
€) Deﬁh_e specific rotation of a solution. "'
f)  Whatis Argand diagram?
| g) Define neutral tempe_ratur_e.
h)  State stokes theorem in electromagnetic tﬁeqry.
i) Define gradient of a Scalar function. |
i) InLCR Series circuit, if the resonant frequency is 3.3KHz and band w1dth is ZKHZ
- calculate its quahty factor
k)  Calculate the radius of first zone ina zone plate of focal length 0.4m and wavelengtﬁ
of light used is 589 nm. :
- 1) . Fora given thermo couple calculate the therr.noelectric power withjunctions at

PTO.
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PART-B

Answer any four of the following.- - - _ o (4x5=20)
2. Derlve an expression for the diameter of the bright rings in Newton’s r;ngs by reflected
hght
3. . Derive 7=T. Ef where symbols have their usual meanings.
4, 'G1ve the physical 51gn1ﬁcance of Curl .
5. Ina blprlsrn experiment, at a certain position of the eye-piece the ﬁ'mge width obtamed is
- 0.25mm, when the eyepiece is moved away by 0.4m the fringe width becomes 0.4mm. If -
the distance between the two virtual sources is 210~ . Calculate the wavelength of light
used. S ' ' | | o
" In a series R-L-C circuit R=20Q and CV 5uF . Calculate the value of an inductance
- required to get the' maximum current when the c1rcu1t is connected to-an a.c. source of
frequency. 100Hz. :
7. Calculate thwkness of quarter wave plate fora llght of wavelength 590 nm, if n, =1. 545
-(and "o -1 532 ' |
| PART-C
| - Answer any feur questions of the following. - - ' _ | (4x10= 40)
8. Descnbe the construction and working: of Michelson’s mterferrometer How it is used to
' 'determme the wavelength of monoehromat1c 11ght
9. -Deﬁne resolving power of diffraction grating. Derive an expressxon for it.
10. What are thermoelectric dlagrams’? Explam how thermoelectric dtagrams are used to ﬁnd
1) Total em.f - |
- ii) Peltier em.f
i) Thomson e.m.f __ |
11.  Give the theory of Fresnel’s theery of rotatary polarization.
Mention the Maxwell’s equatmns in differential forms and derive an expression for the

velocity of prepagatlon of plane electromagnetlc wave in free space
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IV Semester B.Sc. Degree Exam:natmn, September 2020

- BASIC EN GLISH
: (Regular)_

~ Text : Eco English.

Maximum Marks : 80

. : Answer the follewi-ng questions ina word or a phrase or a sentence each: ('19><1=10)-

1

9.

10..

event‘?

- Mention the name of the highest mountain in the known universe. -

Who is the dlreetor of UNEP‘?

Whlch is the most well known area ef depleted oxygen?

“What is the cause for urban growth”

.- What has the huge 1mpact on the env1ronment‘? :

Define Wlldllfe blology

What is the percentage of the planet covered by ocean’)

"How the forest management canbe ensured‘?

What makes the land productlve‘? :

Im Answer the followmg in one or two sentences.

1.

2.

Why plastic is hazardous to environment a.nd w11d11fe‘?

What_ls the predlctlon of scientists?

.- What are the reasons for natural destruction?

What is Hawai and where it is?

What is Reforestation?

. What is !eadmg Humamty to the early days of the planet s sixth mass extinction

(5x2=10)

P.T.O.
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IIL ‘a') L-ist.out the -reasons_ and explain the rapi_d nrbani,zation. : (1 xl(l:l(l)
| | | Cow o

- b) Mountains are crucial to life - substnntiate.

: IV.. a) ‘Forest certification’ - Illustrate the idea. : : _ ‘.(1 x10=10)
| | (OR) o
b Pomt out the solutions for savmg marine life. . | . |
V.  Write short notes (Any two). B - L (2><5=10) |

| 3 Dead Zones

2. Reforestatlon

3. Global Green House Gas
'4¢_ Wildhfc conservation.

V1. Correct the followmg sentences | 7 | _ ' (10x1=10)

1. He went to work_despite of his illness. o |

2. ', _.Raju,'who he is rriy best friend, is a writer. .

3.1 have decided to quit mjr job a v?eek ago.

4. .I prefer coffee than tea. o

5. Ttis raining very frequentlj even in winters.

6. A good teacher not only teach, but also is alsoa gulde
7.  Father divided hlS property among his two sons

8. All kind of statlonanes are sold here

9.. He is an umvcrsuy professor

10. Ganga isa holy river.
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De as dlrected ‘ . ' ' - ,(SX1%5)

. Doctor sald to h1m “Avmd unhealthy food” (Indirect).

She sald that she was 'buymg a _laptop that day. (D1rect).

He says, “I am pl_aying_cricket_”; (Indirect).

John said that he had bought a book for me. (Direct).

_ Raju said to me, “Do you like tea?” (Indirect).

Change the voices. = . N I L
John painted the house last week. | | |

My laptop was stolen. -

‘Mom read the novel in one day.

Did she do her duty?
Has the report been ﬁmshed by you?
Write a letter of apphcatmn for the post of Assistant professor in the college 3

Write a parag;raph_ on the topic unportance of sports. | . 5) .
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_ IV Semester B.Sc.3/B.Sc.4 Degree Exammatmn, September 2020

| MATHEMATICS (Optlonal)
Paper I: Vector calculus and Infimte Senes :
(w.e. from 2015—16) |
(RepeaterlRegular)

Time:3-'Hours__ 3 - 7 o ' MaximumMarks:SG)
- Instructions to Candidates: ' '

1. Question paper contains 3 parts namely A,B,C.

2. Answer all parts. :
o i o Part-A _ _

L AnSWer any ten of the following. (2 marks each) ' - (10x2=20) |
. ._.. o S d .
-8 HMu=ri-g+@+Dk and v = 2r-3)i + j—rk then find —-(uv).

b) If 4 is a constant magnitude and is a vector function of some scalar variable t'.then

prove that E.i‘i =0,
S dt

¢) If g(xyz) =3x?y— y°7* then fird Vg at the point (1,-2,-1).

&) If 7= xyzi+ 362y + (x2* - y'z)k then find divFat (1,-1,1).

€) Show that the vector F = (x+3 yji +(y—32)j+(x—22)k is solenoidal.

'f) Define eonvergent series and give an example.

g)  Test the series ,f}é +J% +1f%+

. h) If Zun and Zv,, be a series of positive terms such that «, > kv,Vn and XYv, is
- divergentthen ) u, is divergent.
i)  StateD’Alambert’s Ratio test.

P.T.O.
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)

Show that the series Z n( " 1) is convergent.
e .. 1 1
k) Discuss the convergence of the series 1—§+§—?+-------
1') _ ' Dcﬁnc absoiute convergent and give an e}mmple
~ Part-B N . .
IL Answer any Four of the following. (5 marks each). - - _ K (4%5=20)
| 2) If 3 Aand % are differentiable vect_or.ﬁmctlon of a scalar variable t,'then'r prove that
_(AB)—_d_A B+Ad_B
dt dat
. 3) PfOVG that djv(cur[l_{') =0. |
4y If Zu and Zv are two positive terms series and Lim ey —* be finite and non zero
quant;ty then prove that 2u, and Z v_both convergent or dlverge together
5) . Stateand prove cauchy’s integral test.
o . 1 2 3
6) Test the convergence of the series 12 +§——+§g Foen,
. ' - ) . 13-l n
7) Discuss the convergence of the series 2, (1) Gn-1)"
_ Part-C
IL Answer any Four ofthe followmg (10 marks each). ' o (Ax10= 40) .
8) a) State a.nd prove the necessary and sufficient condition for avector ﬁ.mctlon f{t)

—

af

to have a constant magnitude is f =

62a &b

- b Ifa (oyz)i +(xz )j+y3k and b = x% + xyzj + x’zk then evaluate —— By axg
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| '9): a) Provetlmt,CﬁrlCuﬂF;OwhéreF.—_zi+xj+yk. -

b) Prdveﬂlat, Clll'l (Ad+ E) =Curl 4+ CuriB.
- 10) a) Prove that, the series 2_¥"icg’. for |n| <1 and divergent for |n|>1.

b) Test the convergence of the series ), (VA +1—n)
. : . ) n=t ) :

. 11) a) Stateand prove Cauchfs root test for convergc.nce.
. | o S | 1. 13 135
‘series —+——+=——+....
 b)  Test the convergence of the series AEYREYY:

'12) a)  State and prove Leibnitz’s theorem for convergence of alternating series.

n

X
n(n~1)

b) Examine the f;onvergence of 2(-1)" 0<x<l.
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Reg. No.

v Semester B.Sc. 3/B. Sc. 4 Degree E'xémination, September - 2020
o - MATHEMATICS (Optional)
Paper II Group Theory, Fourier Series and Differential Equatlons

(Re_gu!ar and Repeaters w.e.f. 2015-2016 onwards) |

[

Time : 3 Hours = ' o ) : . MaXinium_Marks:SB'
Instructmns to Candidates :. - :

1. Question Paper contains Three Parts namely A, B and C
2. Answer All Parts.

PART-A
Answer any ten of the following : - - R S (10%2=20)
1. a) Preve that every Subgroup of an Abehan Group is normal |

b) . Prove that a Quotient Group of anAbellan Group is also Abelian.
c) If f:G— G’ be a homomorpmsm from a Group G into G’, then prove that f (e) = .
dy State Dlnchlet’s Condmons for Fourrer Expansmn
e) Find thr: Fourier Constant au, for f (x) =x—1lin (—= 7). ~
\ i f) Define half-range Sine and Cosine SBI‘ICS |

) Find the Finite Founer Cosine Transform of the funct;on fixy=2-xin (0 2)

2
d +4dy-4y = X
dx.

“h) __Fmd the Compiementary F unchon of 3

2

i) . Find the particular integral of E—x—z -4y = Cos’x .

y d2 . .. )
i) Solve d—x§+ 4y = x* .

PTO.
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2

d’y d
) Show that the Dxﬁ'erenual Equatlon Smx$ - Cosx = o + 2ySmx =0to be exact.

_ PART-B

Answer any four of the following_: o | | - _(4x5'—f20) .

2. Staté and prove the Fundamental Théorém of Homoﬁmrphism of Groups.I | ‘
3. Obain the Fouricr Series of f(x) = x* in [, 7]

4. .Find_ half-range Sine and Cosine Series for the function f (x) = 2x —1in [0, 7} .

&y . dfy dy
5. —S+6—=+11—=+6y =
5. Solve W o y = e~

6. -Soive'a—é—r_% 2y = xSinx .

dy d |
7.  Solve ¥’ ¥ y+2y = xlogx .

PART-C
Answer any four of the fo]lowing :  (4x10=40)

8. a) Define Kernel of a Homomorphlsm and prove that Kernei of Homomorphxsm isa
' nérmal Subgroup : :

)

'b) Provethat ev‘ery .Qubtieht Group of a Cyclic Grouf,u is Cyclic..
9. a) ObtaintheF ourier Series of f(x) =e*in[-n,7].

b)  Find the half-range Sine and Cosinc Series for £(x) = x* in [0, -




10.

11.

12,

a)

b) -

: ‘b)

P,

| WERERE RN &  35434/D340/42434

Find the Finite Fouriet Sine and Cosine Transformations of f(x) = 7-xin (0, 7).

-Fi_nd the-Finité Cosine Transform of - f(x) =1+ '_x‘in' 0,3).

—— O

“With usual notations, prove that me' v=e m"’ where v is a function

of x.

d’y dy
A Tdr

‘Solve —%—2¥ 4 3y = x* 't Sinx .

- Derive-:  the Condition  for. | the VDiffe,rcntial Equatibn |

d’ d’y d
de+de2 + P, di+P y=20 tobeexact
Verlfy the, Condition for Exa_ctné-ss'and solv_e' the Differential Equation

dy

(1+x) +3x +y=0.

dx




