94001

B.Sc. 5th Semester (Pass) Examination,
November—-2023
CHEMISTRY
Paper-P-XV CH-301
Inorganic Chemistry

Time allowed : 3 hours] [Maximum marks : 29

EVore - Attempt five questions in all, by selecting at least
one question from each section. Question No. 1 is

compulsory.
e : qEF @8 8 & & T qF 59T F 997 F19 50, I
gie 7o FfeTa | 79T G 1 fAard € |
1. (a) ZnformsonlyZn* and not Zn*". Why?  1x5=5
70 3ge Zn?* a9 qur Zn®t T, 4
(b) Calculate CFSE for CoCl,”.
CoCl. & @ CFSE @I TTl SIS |
(c) Define chelate effect.
fiere g Pl T B |
(d) Cu(I)diamagnetic whereas Cu (1) s paramagnetic.
Explain.
Cu (1) sfag=a@ 2 s@i®  Cu (1) TR
R, el |
(¢) Derive states for d? configuration.
R & R cEened @ gty wib
Section-A
gre-d
2. (a) What are the salient features of Crystal Field
Theory and discuss its limitation. 4
Preed A9 fowid &1 gq@ e =& g am
zaa qrmelt @1 fade FIfTT |
94001 P-4-Q-9-(23)

[P.T.O.



(b)

3. (a)
(b)
4. (a)
(b)
5. (a)
(b)

94001

(2) 94001

All tetrahedral complexes are high spin complexes.
Explain. 2

qefl IquRTEE ga Ied R A € | e
HISC |

Explain FeF >~ is colourless where as CoF >~ is
Coloured. 2

WS FeF > TH 8 S CoF > T R1 gy
Explain crystal-field splitting in octahedral™
Complexes. A

ﬁi%aaéﬁfmmﬁa%amm

@®

N

TCEAD Fehd|

AT
Section-B
G’Ug-a'
Explain the Trans effect with examples. 2

TET Aied i UAd Dl A HIT |
Explain’ the mechanism of nucleophelic
Substitution Reaction in square planar complexes.

4

I FHAE Fehell | AMWEEE! uferema st
o e T |

Explain the differences between thermodynamic
stability and kinetic stability of the complexes.
2

@ﬁﬁé%mwﬁﬁm%mﬁafmrﬁ?ﬂﬁmma%
T AT W A Fif

Discuss in detail factor affecting the Stability of a
complex. 4

Uh Hghdl & i & gwifad w3 drd & Dl
fﬁ?ﬁ[ﬁﬁﬁa‘ﬂ I |



6. (a)
&
gl
-~ (b)
7. (a)

(b)

94001

(3) 94001

Section-C
gve-9q
Discuss Gouy's Method for measuring Magnetic

Susceptibility. What are its advantages and
disadvantages ? 4

Wwwﬁmmﬁﬁﬁﬁﬁm
FIRTT | 2% ard qur el g 7

What is temperature independent Paramagnetism?
| 2

O A ST grEEe 8 7

Derive the relationship between Magnetic
Susceptibility and Magnetic Moment. 2

ﬁqﬁwwg@a@%aﬁamuﬁ

Give a brief account of diamagnetism,
paramagnetism, ferromagnetism and anti-
ferromagnetism. 4
gfrgradd, AgHEEd, dE-graEd qar gid
qle-gradhd 1 U dfer faawer 2|
Section-D
gre-g

Electronic transition of d-d type in octahedral
complexes should be forbidden by the Laporte
Selection Rule. Why are moderately strong spectra
obsered in certain cases ? 2

FACHADT Fehell H d-d FhR & ATl GeRaT
F dae 999 a9 g ufadiad e S e
B I § 9egH B0 8 g6 qUIhH Al Sdalid
fopu S €

[P.T.O.



(4) 94001

(b) Draw combined Orgel diagram ford'. d". d*and &’

complexes. 4
d'. d'. d" and d"{T’fsT'ﬁ # fau Hgifﬁ | ema
fafzra Fifsm o
9. (a) Whatdoyouunderstand by L-5 coupling ? 2
AT 1-S g A & aued 8 !
(b) LExplain selection rule for d-d transition. ’

d-d @ & fau age g & e Sk |
(¢) Explain Spectroscopic eround states. 2

Agslenda AT AR &1 A |

94001
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B.Sc. 5th Semester (Pass)
Examination, November—2023
CHEMISTRY
Paper-P-XVI CH-302
Physical Chemistry
Time allowed : 3 hours] [Maximum marks : 29

%te : Attempt five questions in all, by selecting at least
one question from each section. Question No. 1 is

compulsory.

Tz : ydH GUF 7 FH 4 7 O 797 # 799 #4034
gre 797 Fife ) geT @. 1 e &l

1. (a) Whatiszeropoint Energy ? 1x5=5

[ fag o e
(b) What is relationship between Molar Magnetic
Susceptibility and Number of unpaired electrons?

A g gl qu g gaagt A
e & &9 7 oHd § 7
(c) Calculate the number of normal modes of vibration
@ for Acetylene Molecule.
ofgfee o] & [T U @ FEE femati
FEgT @ MO B

(d) What is the relationship between Reduced Mass
and Moment of Inertia?

A ZeTe qu Sted & oot # w1 ddy 87

94002-P-4-Q-9-(23) (P.T.O.



SEERL (2) 94002
(¢) Whichofthe following molecules will show a pyre
rotational spectrum |

H,, HC/, Co, H,

Rreffad § & @9 @ o] g U1 0T i
H,, HCI, Co, H, @
Section-A
gue-JH
2. Explainthe following: 3,3

frrfafad @ s Fifvg -
(a) Heat Capacity of Solid.

S B FAT AR
(b) Planck’s Radiation Law

g # fafer Fag &

3.  Derive the energy of a particle in one dimensional box

. using Schrodinger Wave Equation. 6

AT T THHTT H ST 3 g O A IR/
F T &0 6l Soll Bl T BT |

94002



(3) 194002
Section-B
gue-g
4. Derive Clausius-Mossotti Equation. 6
ifea-AEe Tf ) gy i
.. Write a note on the following :
i ¥ o feuol fRgu -
(a) Methods of Measurment of Dipole Moment. 3
faga omgel & Ao @ faftmt
(b) Application of Magnetic Susceptibility . 3
F G A A
Section-C
gue-q
6. Explain.the following : |
=t @ e Sy
l(a) Born Oppenheimer Approximation in detail. 3
H-AUFETEAT i~he-fdar @
(b) Degree of Freedom. 3
SRERCIRCAICE

94002 [P.T.O.
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7. Write note on the following :
frfafad @@ feaell fofe
(i) Relative Intensity of Rotational Spectral line 3

goit qofeeiia Yar & wme e

(ii) - Isotope effect 3

HEME JHd @

Section-D
gUs-g

8.  Explain the following :
frifaftad @l rer &g
(a) Energy level of a Simple Harmonic Oscillator. 3

U% X AGdl aldd & el &YX

(b) Idea of Vibration Frequencies of different
Functional Group. 3

ﬁﬁﬁrmﬁmmzﬁgaﬁmmqamﬁﬁTmrﬁméé

i
9.  Explain in the detail Quantum Theory of Raman Spectra. i
.

WF A & Fied [Eid @ [Gega aren s

94002
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B.Sc. 5th Semester (Pass)
Examination, November—2023
CHEMISTRY
Paper—P-XVII CH-303

Physical Chemistry

éne allowed : 3 hours] [Maximum marks : 30

Note : Attempi jive questions in all, by selecting at least
one question from each section. Question No. 1 is

compulsory. All questions carry equal marks.

e ;g% U8 § %4 § %Y G 997 % 799 % §U, o
qre 957 FT 1§97 G 1 Sfard &1 at 7o B o7
7T &

1. (a) Definethe coupling constant.

g ReRidh &l Jivifie i |
(b) Write down the type of number of Proton in
Ethanol.

g H UM &1 9%l & YR fara |
(¢) Write the Monomer of Sucrose.
THT & Theld fafae )
(d) Define Reducing Sugar.
TS U H I |
94003-P-4-Q-9-(23) [P.TO.

":“‘7:'??:;7)’;,
5%




(¢)

()

2. (a)
(b)
3. (a)
(b)

94003

(2) - 94003
Explain the nature of R-Mg bond in Grignayq

reagent.
e arfveds § R-Mg ¢ &1 Ul ey

What are the constituent of Starch ?

wH & Haeh #7408 ?
Section-A @@

Yue-H
Discuss the principle of NMR. 3

NMR & foid &1 faaemr S |
Explain the Shielding and Deshielding of Protons.

3
mer & difeeT qen e @ s @t

Explain factor affecting chemical shift with

examples. 3

TN W T R @ g
I P B AT Ff |
Compare Cis and Trans 1, 2-dibromocyclopropane

on the basis of PMR Signal. 3

PMR §%7 & oMaR W R| aqur g 1,2
STEATIAERANI B ger |




4.

94003

(3) 94003
Section-B
Yues-q

Write the structure and explain the PMR Spectra of the
following compounds : 3,3
(a) Isopropyl bromide
(b) Benzaldehyde
frifcrfead Afel @1 e [ifge qar PMR
() engavEd AEE
(@) dicsiene
A compound having the molecular formula C, H ,give
the following signals in PMR Spectrum : 3.3
(a) Singlet (50.88). 9H
(b) Singlet (5.7.28). 51

Propose the Structure of compound using abo?e

data.
afas g C,, H, a & AfE PMR avEd |
Rrefofad ddal & aar e @

(®) Singlet (50.88). 9H

(@) Singlet (5.7.28). 5H
gaTfad i |

(P.T.O.
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Section-C
gve-d
6.  Write short note on the following : 3,3
(a) Osazone Formation
(b) Killiani Fisher Synthesis
fr=ifafad @X dfera fewforl o
(%) Sfmrs
(@) ferferal e TgeroT
7. Convert the following :
(a) Glucose into Fructose
(b) TFructose into Glucose

fr=fafag @ gsfae

(F) THS FT BET H

(@) wFe A RS H
Section-D
gus-g

8. (a) Write the structure of Maltose.

reels] & G At |
(b) What is the difference between the Starch and

Cellulose ? ' 4
W A AgAd & dF R S 2 7 8

9. (a) Write the preparation and chemical reaction of
Alkyl lithium Reagent. 3
arfie g afwed® @ Feir (dard) T
TarE AR & A |

(b)  Write short note on the Reformatsky Reaction.

fretieen affpaetl W dfRr feoqell fofe |

9!
D

94003
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B.Sc. Sth Semester (Pass) Examination,

November-2023
PHYSICS
Paper-PHY-501
Solid State Physics

Iime allowed . 3 hours ] [ Maximum marks : 45

Note : Attempt five questions in all, selecting at least

one question from each unit. All questions carry

equal marks.

e % $HE 6 G T OF G957 T T
80, 3 G 597 o af gei # o7F we
&l
Unit-T

TER—1

1. (a) Define space lattice. Describe three dimensional
crystal system with their Bravais lattices. Also give
 the relation of length of axes and the relation

of angles between the axes of a unit cell in each

type. | 7

94004-P-7-Q-8 (23) [P.T.O.



ST LSl o AN TR B, BRI TSE

e

(b)

()

()

(b)

(2) 94004

Why do amorphous solid not have sharp melting

point ? 2

e 7 vt I AAEE S B W e
s e 3§ @ TR BT T gy
TpE FI9 B Hel B A & BN B GG

ERIESH
SR B & dig Taie & Tl 8T &

Give various symmetry operations for a two

dimensional crystal. 4

Distinguish between crystalline and amorphous

- solids. _ o 38

(©

@)

94004

Ekplain the térms : | g
(i) Liquid crystal
(i) Unit cell - 2

@ U FEE Bew & R R g
o d |



()

g
®
3 (a)
® o
LY
(@)
@)
94004

Unit=II
ESaESH ||

Find the packing fraction for Face centred

“cubic (f.c.c.) and Body centred cubic (b.c.c.)

crystal. | 6

Show that [h k 7] direction is normal to the

(hk ) plane in a cubic crystal. 3

BAF Bed °99 (fe.c) T MEE Hiad =4
(b.c.c) fpEed & fqu @Had JIAT HAQ
PHITTT |

o

quzd % U o fheed | [hk 4179 (hk /)
A & U e 2|

21O



4. ()

(b)

(%)

(%)

5. (a)

(b)

94004

(4) 94004

Explain what do you understand by Miller Indiceg
along with important features ? What is the purpoge

of taking recipfocals to find Miller Indices ? s

o 'y
Explain and draw the crystal structure of NaC|

Give the co-ordinates of the atoms within a f.c.c.

) [
lattice. : -

R gEd § o F wEEd €, T
Wﬁmﬂeﬁ%w?wwﬁﬁ
T HE B U FoRH F AT F I
27

NaCliﬁWmﬁW@Hﬂﬁﬁﬁ
Wl@fc.c.w%mwaﬁ%ﬁ%@ﬁaﬁ

dbme) ¢

Derive an expression for Bragg’s law. The Bragg’s -

. "4
angle for the first order reflection from (1, 1, .

plane ina crystal is 60°. Calculate the interatomic

spacing if X-rays of wavelength 1.8 x 107 '"'m

is used. 6

What is the usefulness of Lane, rotating and

powder methods ? 3



()

()

(a)

(b)

(P)

(¥)

94004

(5) | 94004
ST & Frm & 0 0 @t & e i |
U fobee § da1 (1, 1. 1)d J99 HH WEd &
T ST 1 o7 60° R | SR TETE ST A
TN T AT 1.8 < 1070 H. qoRE @
X-fFXT T IR far S 2

oM, U T ugex [T @ e
e’

Unit-II1

ECAES )
What is a reciprocal lattice ? Discuss some of its
important properties. -4
Show that reciprocal lattice of'a body centred cubic
(b.¢.c.) lattice is a face centred cubic (f.c.c.)
lattice. 5
T ok TE € 7 36 FeEd T A °
FE & fade |
gzl 5 0F FEE &Ed T (b.e.c.) AT
F Fopd Ad Th D Ffzd 9919 (fe.c.)
ST 2 |

[P.TO.




7. (a)

(b)

(%)

@)

(b)

(c)

94004

(6) 94004

Deduce an expression for the specific heat of solid

ording to Einstein’s theory. Discuss its

limitation. 6
. |

ha

acce

What are the basic assumptions on which Debye

3

-

N’

theory is based ?

e & e @ AN 2 & fafere
:wm%%ﬁﬁtmsaW$aﬂﬁm¢?$ﬁm|§$ﬁ

G @ fad=er ST |

éammaaqmﬁmzmr§%mqiﬁm§ﬁﬁwﬁ
3T 8 7

~a
N

-

Calculate Einstein frequency (»\}E) in a case for

which 6, =236 K. 3

\
=

Outline the steps involved in construction of

reciprocal lattice. 3

What are the postulates of Dulong-Petit’s

Law? 3



(7) 94004

(®) 39 Refer § e AR (v,) B TR o
[ fom 0, - 236 KB |

® (@) e A S e § affa ST $

AT
& )
(M gFm-ufee & fygg 1 SAfFEReme #&@ro
g 7
@
®

94004
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B.Sc. Sth Semester (Pass) Examination,
November-2023
PHYSICS
Paper—PHY-502
$

® Quantum Mechanics

Time allowed : 3 hours | [ Maximum marks.: 45

Note : Attempt five questions in all, selecting at least
one question from each unit. All questions carry
“equal marks.
CFe: A% E @ #F § #9 G 9 # 99 A
50, e G o7 A1 T T B A T
é & |
8 .

Unit-1

ECAESS |

'I. (a) Whatis Compton effect ? Derive an expression

for change in wavelength of the photon. 6

94005-P-7-Q-8 (23) [P.T.O.



(b)

(h)

(¥)

(b)

94005

(2) 94005

The \\’elvelcﬁgill of photon is 1.4 A . Itcollides with

an electron. Its wavelength after collision ’
50 A. Calculate the encrgy of the scattereq

clectron. 3

| &
Sfeqe g T & 7 AR & AR § Wy
3 fou U &t @ T BT |

g aeRe 14 A 2138 UE g g
A TET S| SRR § ULE g0 dORd
20 A 3| PRI T @ S AT
I | -

What do you understand by wave particle
dualism ? Describe Davisson and Gmis

experiment to illustrate the wave nature of

matter. 5

Define phase velocity and group velocity. Obtam!
expressinos for both and derive relation between

them. A



()

(¥0)

(b)

(h)

(¥)

94005

(3) 94005

T FOT aqdl § N9 7 gHd & ¢ qerd &)
T T B & fe SfeEs aun
SR % YART 1 Ui ifoTd |

=0 AT FAT FIE A B URAIN Pior | &
% [0 2o ara Fi qor o 4" gy
Bl A FIRTT |

State Heisenberg’s uncertainty principle and
illustrate this by diffraction of a beam of electrons

by a narrow slit. 6

What will be the de-Broglie wavelength of an

electron having K.E. of 500 eV ? 3 .

B B e RIETT B TR o o

dR B 8 soFE # w9 3 fady
g 39 o Fifo |

500 eV & TS SHofl A U Zade & o) -
Sl aXTeed 97 By v

[PTO.




(4) | 94005

Unit-II

g1

4. (a) Derivetimedependent Schrodinger wave equation
: c @
for matter waves in three dimension. A

(b) Explain the physical significance of wave

function y. | 3

(c) Is Schrodinger wave équation is valid for
relativistic particles ? -2
@) O M 7 FF A & U e W A
ETT TET THTT B FeafRT B |
: _ | | @
@) T &G ¢ & AfTd T8 B AR i |

UD mnaﬁ?mavTHﬁ$@Taﬁﬁﬁ%I$ﬁ€%ﬁm
RN

5.  Write notes on the following : 3+34+3=9

(i) Normalisation of wave function

94005



(5) 94005

(11)  Orthogonality of wave function
(111) Observable and operator

P o¢ oo ffn

"(u TET BT I AR

(i) TT ®ad Bl =g
(ii) "=l den §oR®

Derive the Schrodinger equation for linear
harmonic oscillator and determine the normalised

wave functions and energy levels of the

."yscillator. Discuss the significance of zero point

energy. | 9

Y arad! aad $ g TSR FHHT 9 Fard
T qer TG dT Bl 9N Al B el
w2 g frgeer #ife) g [Bg S0 F aed #
fqa=T lfoT |

94005 PTO.



(6) | 94005

Unit-1II

ze—I1I

Write down Schrodinger wave equation for a free
particle in a one dimensional box. Solve it ‘f;)%:t

eigen functions and show that the eigen values are

- discrete. 6

(b)

(@)

(%)

Calculate the first three energy levels of an

electron confined in a box 0.5 A wide. 3

UF TH-EH g H TH R & B o
ISR T THET fafae | emgse wat &
mﬁaﬂﬁ%%ﬁ@waﬁﬁnwa&ﬁsﬁﬁﬁ
AT AN o ¥ @

T 0.5 AR TR ¥ wen @ w8
YH M el &R B TOMT i |

8. What is a potential step ? Find the reflection and

transmission probabilities for a potential step for

94005



(7) 94005

L=< V. Show that there is a finite probability of locating
a particle in the region which is forbidden classically ?

How can we observe the particle. 9

5 Aiad =R A 8 ? E< v, & fAu uh e wx
® 27 WEdT U gAReT. yigedrel @ S P |
qufzd & 3@ 8% ¥ o o7 @ o aH B TE
it e & o areEg w9 § s g1 8 B

FT HIAFT Y BT THd ©

94005



94006
B.Sc. Sth Semester (Pass) Examination,
November-2023
MATHEMATICS

Paper-12BSM-351

; | Real Analysis
@ _ y

Time allowed : 3 hours | [ Maximum marks : 40

Note : Attempt any five questions in all by selecting

one question from each section. Question No. 9

is compulsory.

Ae : gEF FE G UF §T H AT FA GG, %ol G
g9 FfTT 1 g9 qEAr 9 sifvard €1 ‘

Section—I
gus—1
1. (a) Show that the function f(x) = x, x€ [0,1] is

o I
i1 integrable and evaluate '[0 f(x)dx = yz .

(b) Show that every monotonic function on a closed

‘hterval is integrable on that interval.

94006-P-8-Q-9 (23) [P.T.O.



(h)

(T

(b)

(@)

(%)

94006

(2) - 94006
et 5 e f00) =X x€ [0 1] T
adn I(: f(x)dx::%_'cﬁ W T |

-agﬁa%@ﬁ'mﬂmmm

T i O @ &

a
By definition Prove that JO cos x dx =sina,

where a is fixed number. a

If fis monotonic and f, f’ and g are continuous on

[a, b], then show FC € [a, b] such that
b e
Ia fgdx=1(a) fa,g dx + f(b) ng dx

IR S /g ST 6 L? cos xdx =sina,
Waﬁﬂ?ﬁ@%l @
IR £ UHEE B G [a, b] XL, £ AT o T T,
q9 292 3Ce [a, b] 30 JHR § [

Lbf g dx = f(a) j:g dx + f(b) J'cbg dx



3. (a)

(b)

()

(¥0)

4. (a)

(b)

(h)

(¥

94006

(3) | 94006

Section—II
qus—II
_ : dx
Test the convergence of integral Lﬂ =

State and prove Dirichlet's Test for convergence.

FIRTT |
Ahfar & fw RReee & Theer & aded
o7 s HIie |

a log (1+ ax)
1+x°

Evaluate _[ dx;a>0.

» Sin ax sin bx

Sho\W that _[0 < dx converges to
1 a+b

5 log a—Db

wherea>b > 0.

a log (1+ ax
gl HIT ¢ [, g1(+x )dx.,a>0.

» $in ax sin bx 1 a+b .
aqizd I dx, - log kil

AR aﬂ'ﬁmﬁﬁ@m% GréT a>b>0.

[P.T.O.



(4) 94006

Section—III

gus—III

5. (a) Let (Y, d) be metri—c space, definedd*: Y xY 3R |
as d* (x, y) =min. {2, d (x,y)}. Show that d* is a
: _ . &
metric on Y.
(b) Prove that any metric space (X, d) bounded
or not, can be converted into a bounded metric
space (X, d*), where d* is defined as

\ __dxy)
d* (x, )= 1+d(x,y)

(®) A (Y, d) g% T &, TeTd* Y x Y R,

d* (x,y)=min. {2,d (x,y)! & &9 T qfteig B
M % d*, YR 05 gl 2|

@ frs BT B 3R G ohs @R (X 6 @
WREE B A A, S 1w wRew gie aute
F oRafdd fear o1 wwar 2 owel g+ @

A 0.5 )) .
d (Xsd)-1+d(x’y)%mﬁwmm

TR |

94006



(P)

(¥)

(b)

(%)

(%)

94006

(6) 94006
e & (X, d) qgr (Y, d¥) 0% Tl 2 qep
(Y X TH B e | FHAT § AR qep
daq aR AG), XH GA & 99 4 vH g
g el
@@%W(X,d)ﬁéﬁ@w%aﬁw%f
g AR giceeas o1 9t X & 5 I

$ Udd ¥ H UF A7 R ufgwsmen
=Gl %l .-

Prove that continuous image of a compact metric

space is compact.

If E is connected subset of a metric space (X.,d)
suchthatE © A U B, where A and B are separated
sets in X then prove either E € Aor E € B.

s Y % 0% Hed %&%Wﬁ‘ﬂﬂﬁ@
Hed 2 |
M4 E T g% THRE (X,d) 1 AT 3uHy==d

I YRR O 6 E < AU B, 8l Adal B, X

RCEIN chdq%aamqﬁmmﬁfECA
JYAME < B |




9.  (a)

(b)

(¢)

(d)

()

(%h)

94006

(7) 94006

Section—V

qgre—v

A function f is defined on [1, 3] as

3 'Xl :
- <x<
f(x) = h X lflﬁx—z;lsfintegrable
1 if 2<x<3

on[l,3]?
Compute I ]dx , where [X] is greatest integer
function.

| . .
: _ L sin x

Examine the convergence of integral .[02 o5 dx.
- X

Define derived set and closure of a set.
Define contraction principle in a metric space.

Define sequentially compact metric space.

‘ x? — Ix\ IR 1<x<?2
W f — X
o £ 1) 1 e 2<x<3

w7 F [1,3] W GRS 8w £ [1,3] W
T & 2

[P.T.O.



(8) 94006
(@) J'O}[x]dx g UM HINTT, STel | x| geadH Pulicy
Feld ¢ |

w2 Smxdxa%aﬁwmﬁma%m

3/7

() FI g qd U e & HHOA %’%T
QI IfoTT |

(%) foEl gl gHfte § Hepe T & aiie
HITT |

(a)~mw@€aﬁgﬁa€w&ﬁmﬁaaﬁm|

94006



94007

B.Sc. Sth Semester (Pass) Examination,
November—2023
MATHEMATICS

Paper—12BSM352

Groups and Rin'gs

&%
mme allowed : 3 hours ] [ Maximum marks : 40

Note : Attempt any five questions in all, selecting

one question from each section. Question No. 9

(Section-V) is compulsory.

>

Az g eFE @ O 59T F AT X 5T B 9H

o T g9 aET 9 ST €l
Section—I
gus—I
@ L)
1. (a) LetQbetheset of all positive rational numbers

and "*' be the binary operation defined by

ab
a*b= ER Prove that Q" is a group w.r.t. "*".

94007 P-7-Q-9 (23) (PTO.
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Order of cyclic group is the order o .
Iy
generator.

W%Q*Hﬁwqﬁﬁqm@ﬁw%_
ab |

éam'*..a*b:?mqﬁw@a%qam .

QIWW%Q*,'*'%WﬁmWi

T TIE F B930S T H A P

[fH s a subgroup of G, then G is equal to the unjop

of all right cosets of H in G.

Let H be a subgroup of G and N be a normal

subgroup of G. Then H( 1N is a normal subgroup
of H. |

H&H,Gmwwach}ﬁ&%%ﬁ'
A HE Gyl & 69 % fo Svet 2

A o H, G # T 37 9 & 941 NG I T
SR SUHYE 81 | 9 HON, H % 0% T
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3. (a)
& &

(b)

(%)
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(b)
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94007

(3) 94007

Section—II
qus—II

Every homomorphic image of a group G is

isomorphic to some quotient group of G.

Let G be an infinite cyclic group. Show that order

of Aut (G) is 2.

Uk T G & TAF zwdgfaqvgﬁG%{@@
ARy 998 % forg FHEd 2 |

R G U i e ae A e B

Aut (G)FT HT 22 |

Write all elements of symmetric group S; as

product of disjoint cycles.

Let S = {a, b, ¢}. Write down even and odd

permutations.

TR qYE S, % Al dcl B g TH B
e & & fod |
[P.TO.
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6. (a)

(b)

94007

(4) 94007

o @ S = {a b ol 7 aun e g

fareg |

Section—III

gus—Ill
‘; : .'

Every finite non-zero integral domain is a field.

If S, and S, be two ideals of a ring R, then
S, +8,=<S, US>
o oRP g A i T A B

AR § S, Uh aw RS & o &, &
S +8,=<S, US>

An ideal S of a commutative ring R with unity is

maximal iff R/S is a field.

, 9
LetR={a+ J5b:ab ez}, whereRis a ring
under addition and multiplication of real numbers.
Definef:R = Rby f(a+ /5b)=a—./5b. Show

that f is a homomorphism of R onto R and its
]
kernel consists of 0 only.



(5) 94007

(&) 0 F Ty FH AR gaqg R & 0% ARG S
s ¥ At qor daw A RS T A 2

(@) WA @ R={a+ J5b:a b ez}, TelRACS
el & A a9 P & o O A €|
@ @ (@ 5b)=a- J5baM {:R > R I
T | Tz B £, R R & G TH & T

AP ot Faa 0 8 |

Section—-1V
gus—1Vv

7. (a) Show thatanelement is a principal ideal domain

is a prime element iff it is irreducible.

@ (t@® Show that units of Z [i] are ~1, 1, . 1.

() aaﬁzﬁﬁ%@qg@ams?mﬁﬁwaag@
o 3 af qo7 Fad A% I8 AGHNA | |

@) wgied fe 7 i B -1 L i
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8. (a)

(b)
(%)

()

(b)

()

94007

(o) 94007
ve that every field <k, +, = is always a unique

Pro
factorisation domain.

Show that the polynomial x* — 1 is irreducible

overQ

Fr e 5 oo 8 <F v o> T o
s e wa e B @
qqiEd fF ggue x' + 1, Q W AT 2 |

Section—V
gug—Vv

Let G = {1, 2, 3, 4} be the group w.r.t.

multiplication modulo 5. Find the order of each

element.

Define cyclic group. |
. \;“/l h
State third theorem of isomorphism.

Find the inverse of the permutation

12 3 4
1 3 4 2
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(¢) Define Quotient ring.
(f) Define principal ideal domain.

@) AT A G={1,2.3.4) H Agar 5B @A A
e 8| U0% O P HA S i |

P ‘Rﬁi%ﬁﬁaiﬂg'ﬁrqﬁﬂﬁm‘éﬁmy
(M) aﬂéum'%zyﬁqzﬁM'éTaasﬁl

(51) -FEg

(1 2 3 4}
1 3 4 2
F FERH T PO
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B.Sc. Sth Semester (Pass) Examination,

November-2023

MATHEMATICS
@ | Paper—12BSM-353
Numerical Analysis
& | |
Time allowed : 3 hours | [ Maximum marks : 30

‘Note : Attempt five questions in all, selecting

one question from each section. Question No. 9

(Section-V) is compulsory.

qe . JOF @S d UF §9T F 997 FG &Y, A U

g9 FIfT | G977 G&4T 9 (GU&-V) S7fard &1
Section—I
Tgue—|

| ,
| @ (a) State and prove Newton-Gregory formula for
’ backward interpolation.

(b) From the following table, find the number of

studems who obtained less than 45 marks.
Marks : 30-40 40-50 50-60 60-70 70-80

No. of Students : 31 42 51 35 31
94008-P-8-Q-9 (23) : [P.T.O.
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(2) 94008
@) g sigde @ R eI T A aery
qur s B |

(@)Wmﬁ,ﬁﬁmmw
ﬁﬁﬁ%aﬁv‘fﬁwmﬂﬁm: @

O 3040 40-50 50-60 60-70 70-80

Bt 9 §@ar - 31 42 S1 35 31

2. (a) Prove that divided differences are symmetric

functions of their arguments.

(b) For the following table of values, find f(3.5) using
Lagrange's interpolation with a quadratic

| interpolation polynomial :
x: 1 2 3 4
f(x) : 8 27 64

(%) maﬁm%ﬁrmﬁmmw%aﬁ%wﬁa
T F | &

(@) T P R @l & R, o e
ST TEUT TR T B HAAIH &1 I
A B £(3.5) & FPmW

x: 1 2 3 4

fix):1 8 27 64
94008



3. (a)
@o

(b)

(%)

(%)

& . (a)

(b)

94008

(3) 94008

Section—II

que—II

State and prove Gauss's Backward interpolation

formula.

Using Sterling's formula find f(35), given

f(20) = 512. f(30) = 439, f(40) = 346 and
f(50) = 243.

TH Ggeadl Sqdee g9 B Sagd a9 faw
I |

Eﬁw%qﬂmwm@f@@m
i, far mr #

f(20) = 512, f(30) = 439, f(40) = 346
qq £(50) = 243.

The sum of mean and variance of a Binomial
distribution is 15 and sum of their squares is 117.
Find the distribution.

Find the probability that atmost 3-defective fuses

will be found in a box of 200 fuses if experience

shows that 2% of such fuses are defective.

[P.TO.



(4) 94008
NED Cr Fqda RaRer & A QIR AT An
et 153 qen I a1 AN 1178 | faey
ST i |
(@) s A PR 200 T B O A d @

st 3 Egel RIS el At ST 9 @
R 08 RIS B 2% aNg ¢ | ®

Section—III

gue—Il1l

5. (a) Find the first derivative of the function y = f(x)
tabulated below at the point x = 10. -

: 3 5 11 27 34
fx):—13 23 899 17315 35606

'(b) " Findy' (0) and Y"(O) from the %OIIOWing table
x: 0 1 2 3 4 ®
y: 4 8 15 7 6
(@) f&g x =109 = Wlaa T y = f(x) #
Yo T T BN
x: 3 5 11 27 34
f(x):=13 23 899 17315 35606

94008



(5) 94008

@) frefafEd arel @ y'(0) 91 v (0)

[aanS

FfoTT

@ (a) Findalltheeigenvaluesof

-1
|

(@)

A=|1 2 0/ and point out the smallest eigen

)
-
o

value.

(b) Using Given's method. reduce the matrix

21 3]
A=|1 4 2 to tri-diagonal form.
3 2 3]
&
16 1
@F) A-|1 2 0| & A o AN A A
0 0 3

éﬁﬁzawzﬁﬁqamﬁqrmwﬁTﬁmfﬁﬁm|

94008 [PT.0.



(6) | 94008
@) e @ fafy @ S &G gU e

2 1 3
A=|1 4 2| ”
32 3
A TET F-fei 'y F i -
Section—-1V '
[CREE AY

7. - (a) Using trapezoidal rule, calculate the value of the

5.2
integral J' loz, x dx giventhat
4

X 4.0 42 4.4 46 48 50 52
log,x 1.3863 1.4351 1.4816 1.5260 1.5686 1.6094 |.6486
compare it with the exact value.

- -3
(b) Evaluate _[ 2 using Simpson's —th rule,
1+x° 8 ’

N

takingh=g.
(F) THTEER M9 & IWN g 8T, {HEd

Tlogexdx ® T BT A R E R

X 4.0 4.2 4.4 4.6 48 5.0 5.2
log x 1.3863 1.4351 1.4816 1.5260 1.5686 1.6094 1.6486

A G gered q Y e

94008
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(b)
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(7) 94008

dx»
|+ x°

Eﬁrmaﬁﬁn,hzéﬁﬁm_

dy . __—
Solve dx ¥ Ty using Taylor's series method.
X

start from x = 1, y = 0 and carry to x = 1.2 with
h=0.1.

Use Milne-Simpson's method to obtain the

d
solution of the equation i =x—-y'atx=0.8
given. that y (0) = 0., y (0.2) = 0.0200,.

y (0.4) = 0.0795. y (0.6) = 0.1762.

AT A gEar At @ syh HR Ay

dy

Xty B BT BT, x=1y=0F oy

FLAAMh=0.1% T x=1.27F & 770

d .
x = 0.8 97 Ty izx-yz%aaa?rmta

T & U -fire @ B & g
FINTT, B B @y (0) = 0, y (0.2) = 0.0200.
y (0.4)=0.0795.y (0.6) = 0.1762.

[PTO.
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Section—V

gue—V
9. (a) Defineoperators Aand V.

(b) . Evaluat A°X
.o pvaiuate 3. .
Ex’ : @

(¢) For the Poisson distribution, find P(2) given
m = 0.7 (Take e"7=0.497)

(d) Define Binomial Distribution.
(e) State Lagrange's interpolation formulas.
(f) .State Trapezoidal rule.

(F) FRIR A TH vaEH IREig Hifm |

Aj X’ .
() = * Bl FTE IR |

() EMEET [{OT % U PQ) 5 $ifm, o @
m=0.7 (7 = 0.497 T

() 1898 fgaeer & gfvefg sifqe
(3) TN & SfFEIH G P qaEd |
(F) FITEER R R gaEd

94008
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94009
B.Se¢. 5th Semester (Pass) Examination,
November—2023
B()"I"ANY'
Paper—P—I Bot-5.1

Plant Physiology N

Time allowed : 3 hours | | Maximum marks : 40

Note : Attempt five questions in all, selecting
one question from each unit. Question No. 1is

| compulsory. All questions carry equal marks.
fe :  gem sHE O OF F9T F T49 BT §Y, FA U
g9 Fifory | g dear 1 sifard 81 a4l g9l %
3% I &1
1. \)\'/rite~ note on the following (Any four) : | 4 Xi:S_
(a) Phytochromes |
(b) IAA
-(¢) Nastic movements
(d) Photoperiodism
(e) Guttation

(f) Wilting

94009-1r-4-Q -9 (23) [P.T.O.




(2) 94009
Frfatig g feaelt fafge (6% an)

(%) UIEqaUh
(¥) I T T |
(T STHeE i ®
(&) lfteprferar | @
@ g |
(®) A

| Unit-I

SEE—I

2. Explain the phenomenon of plasmolysis and discuss its

significance. _ 8

qﬁmgﬁr%Taaﬂeﬁzm@mEﬁﬁqEmrgw%twa@
P Gd=mT Fifso

3. Discuss the effect of deficiency of Nitrogen and
Potassium in the Physiology of Plants. 8

T F R T T g e 8 2
99 B e v

94009
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(3) 94009
Unit-I1

THIE—I1

How photorespiration is nil or insignificant in C,

plants . 8
I8 S § JEST S9E C, e ¥ g v Heeei
e & ?

What is translocation ” Explain mechanism of it and
factors affecting it. 8
I 1 8 ? g8 AT qO 3 g
T A FRH F AR F |

Unit-I11

EHE—I11

Give an account of dormancy of buds and seeds ?

Discuss various methods to break it. 8

A # A= Rt & = #ifm

94009 [P.T.O.



(+) 94009
7. Define senescence in plants ? What are the types of
senescence ? Discuss the physiological significance of
it, | | g
T 3 sher g o AT | SR $ s g
¥ 7 =g g Wod @l [dET BN e

Unit-1V
-1V
8. Writenote on: 2x4=8
(a) AbscisicAcid
(b) Phytomorphogenesis .
feoeft faraT
(F) AT 3T | \' ¢
(@) TETETTA @

9. Define photohormones ? Discuss the discovery and

physiological effects of Gibbereallines. 8

Frerdiea @ aREftE it | fef & e T
ST et 1 e i |

94009
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B.Sc. Sth Semester (Pass) Examination,

November-2023
BOTANY
Paper—P-II Bot-5.2

. B3 Ecology

Iime allowed : 3 hours ] [ Maximum marks : 40

Note: Attempt  five questions in all, selecting
one question from each unit. Question No. 1 is
compulsory. All questions carry equal marks.

e gEF FE A OF 957 # 999 39 g0, e e
gse FA0 | 999 G&qr 1 Hard &1 a9 g9 %
AE AT £ |

- 1. Write short note on the following : &x]—8
. (a) Lodging
(b)  Humus
(¢) Mutualism
(d)  Vivipan
(e) Population Mortality

() Sigmoid curve

94010-P-4-Q-9 (23) [PTO.




(2) 94010

(g) Capillary water
(h) Pedogenesis .
Fyfafag @ dfera feael fafaa
(&) STaTET |
@) T
M ST I
() ST -
(F) SHGEAT Feddl
@) HHEe T
(®) BRI I
(ST)  HersIdd

Unit-1

g1

2.  What is Ecology ? Discuss main branches of it éaﬁd \

;
Azt
23
8 A

discuss its importance and scope.
gifeafe w8 7 gAe gEd el i fadee
FIRTT o 3T Wew T faug-a &, fade HIT |

3. Explain the light as climatic factor of an

environment. 8

94010
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19T ! ATEAT UF YG1aX0T & SAadrgdl Hd & &9
g R |

Unit-II
SHR—11

4. _ Whatare xerophytes ? Explain their morphological and

i 9
@ anatomical adaptations with relevant diagram. 8

qofiewe @1 § ? wieiie R afd I s
TN TS TR B AT FIT | '

5. Writé note on : 2x4=8

(a). Ecads
(b) Population gfowth curve

feqoll fafaT -
AP TEE
& @) FTFEEA ghs T
.Unit—HI

gehe—I11

6. What do you mean by Community ecology ? Describe

various quantitative characters of a plant community. 8

94010 [E1:0.



(4) 94010

TR AR | SNy T ™ & ¢ UE UEy
YA @ i e [Aearett e i |

7.  Write note on : 2x4=8
| (a) Reed swamp sfage
(b) E;:esis : ¢ @
fewelt fefe -

(F) e A

(®) SATYA
Unit-IV
 SER-IV
8. Writenoteon: = - 2x4=8

(a) Algalbloom - : _ 'Y

(b) BOD
feaqolt fiag -
(%) AamT T
(®)- BOD

é. Describe vegetation of India in various forest types. 8

qra & AR 99 9BRE & gt & goie S |
94010 | |

1
‘



Time allowed : 3 hours | [ Maximum marks . 40

%’()te N

94024
B.Sc. 5th Semester (Pass) Exau nation,
November-2023
ZO0OLOGY |
Paper—P-5. l
Fish and Fisheries

(Latest Scheme w.e.f. 2017-18)

Attempt five questions in all, selecting one question

Jrom each unit. Question No. 1 is compulsory.

e : mm@@ﬁﬂwmmg WW

g9 HITT | g9T &g 1 3y 2

1. Answer the following in about 20 words : Ex1=8
(a) Whatis EEZ? | |
(b)' Define Aquaculture. |
O (¢) Define Lacustrine fisheries.
® (d) WhatisFishing Cycle?
(é) Write the scientific name of 2 carp ﬁshes.
(f) What are fishing crafts ? '
(g) Whatis polyculture ? |

(h)

Name 2 cryoprotectants.

94024 P-4-Q-9 (23) [PTO.




(2) 94024
memzoaﬁﬁﬂﬁﬂz |
(&) EEZFTE ?
(@) TR @ O T |
) e A A o A
(5) e ¥ e | |
@ 2% wBRE & I T e | %
(@) TEA A T 7 |
(B) TgaEH 7 3 ?
@ 2 fewtEl & T sl ®
Unit-I o
quargy
2.  Write shortnoteson: . - |
(a) Marine fisheries of the world _ 4
(b) Cold watef fisheries 4
By @ gt ool o &
(F) Ted d T TR B
@) 3 T B T

3. Describe riverine fisheries in India. 8

ARG § & Aol B a9 H
94024
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94024

(3) 194024

Unit-11

FHE—1
What are fishing gears ? Discuss various types of fishing
gears in detail. _ 8
AOAT SUEXYT 1 € P uoe Suslell @ faiw
TR AR fRe et
Write shorf notes on :
(a) Catamaran | 3
(b) Pear] Culture g 5
ey feofra e
(&) BT
(@) AA G

Unit-111

gpre—111

Describe the production of fish seed in Hatchery 7 8

oz SEfeeT ¥ TR 41 & IR @ gUH RIS |

Describe in detail the Induced Breeding with pituitary

1 8
gland extraction.

PTO.



(4) 94024
tﬁgwmﬁ&}w%wqmﬁﬁeﬁwaﬂﬁm
gl I |

What is Cryopreservation ? Write about the general

procedure of Cryopreservation in fishes and its beneig

in aquaculture. g
Reredr aRTeer 1 8 P "efdl ¥ feAarda gre
g Al qun s § g an e
o fofe |

Write short note on :
(a) Rearing Pond

(b) Hatchinghapa

(U8 [\ (S}

(c) - Method of transfer of embryo

witrg e fafey

(&) TEH-GOT Al B

(@) efET e N @
(M o1 & AT & i |

94024



94025
B.Sc. (Pass) Sth Semester Examination,
November-2023
ZOOLOGY
Paper-P-5.2

Ecology and Evolution

%img@(zllowed : 3 hours | [ Maximum marks : 40

Note : Attempt five questions in all. Question No. I Is
compulsory. Attempt at least one question from each
unit.

e ;T GIT 97 FITG | §97 e 1 Svard €1 99%
55 H % @ B9 QF F97 F

- 1. Describe the following briefly : 10x1=10

(a) Ecads “ |
(b) Ecosystem |

@ (c) Foodweb
((® Trophic level
(e) Pyramid of biomass
(f) Organic evolution
(g) Natural Selection
(h) Adaptation

94025-P-4-Q-9 (23) PTO
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(2) 94025

(F) Tl
() SAHEAI
Unit-l
e | &
i
Explain various abiotic and biotic factors affecting the

17

environment.

- &~ =~
= rroTre— . G = o e el SICE]
11¢ &l FE9Mdd {1 4iT 1GiH™ Ayl ‘ /
~ ~ o~
€ -~ P
q”(q;' q/ a‘;\,;q‘ {1‘.; L

94025



(3) 94025
3.  Explain the following:
(a) Differentiate between habitat and Niche 4
(b) Edaphic factors affecting the environment 3%
frfafad Tl ATEAT FifoTa
e« (F) WA YT STE B S AR
8 () i B e F AR T A
Unit-11
g1
4. . Give a detailed account éf population grpwth patterns.
T2

W@TWWW@WWWI

5. Describe the following :

(a) Primary and secondary productivity 4
. @(b) Energy flow model in food chain. 372
Sferfad @ av B -
(%) st fadEd S
(@) @ e § e GIES]
[P.T.O.

94025



8.

(4) 94025
Unit-111
@111
Explain the process of speciation in detail. 7%

ey SgwE @ ARbar Pl fRga e Fii |

Describe the following :

(a) Darwin’s theory of evolution 4&
(b) Homologous and analogous organs ‘/3‘/2
Fr=ifefad &1 aoie I
(&) o @1 S @ R
(@) TSI q9 STIE &1
‘ Unit-1V
@RIV
Describe human evolution in detail. | ‘ 1%
nMa e & fRga aue i |
Describe the following : &
(a) Trends in horse evolution ® 4
3

(b) Conceptof mega e_volution

. frfeRad @ o @I

(@) g fae | ygfmr
(@) HelfaHd P STaEen

94025
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VAN o

B.Sc. 5th Semester
{xamination, November—2023
CHILD CARE AND REARING PRACTICES
Paper-502

Time allowed : 3 hours] [Maximum marks - 40

LI~

Note: Attempt five questions in all, selecting one question
0 from each unit. Question No.l is compulsory. All

questions carry equal marks.

A g0 SPE G O 59T g0 §T, 3 G 5 B T
< ffre | ge7 gE&r 1 Sfyard &1 @t gt & o
gurT &

1.  Write shortly on: , 4x2
qag 1 ford:
(a) Two benefits of breastfeeding.
wAIH & & @9
(b) Two types of excessive fear found in Children.
o gebt § U S A & R & i w7 |
(c) Two types of speech disorders.
T Fad & g & R
(d) Two Problems regarding feeding in infants

IO o Withe. WA . e VY o . e JSIU. SRS &
GrE-9F FEdl & e S Riged | wE an
o/

"::jr‘ N
[CA]




(2) 63112

Unit-1
g1
2. Write down in detail about the stages of dclivery and
types of delivery. ' 8
e & ore oK v & ar 7 g #
3.  Write notes on:- : 8:.
feaoft fere:
(a) Care of expectant Mother |
THad A S A ’

(b) Confinement Practices

ST e
Unit-I1
SHE-11

4. What is weaning? When should it be introduced to the
infants? What measures are adopted while introducing
weaning foods?

W(ew)ﬁ;é%?f%?gémmw&
iz? Ry & AT AW HQ qEE B S &
& AT A8’

5. Discuss the different types of supplementary foods.
Write down the principles and precautions while giving

supplementary foods. 8
R TR % X Terdl @ R i Rl | g e
% forrl iR waetE & 9§ R

63112



63112

(3) 63112
Unit-T1i

THIE-111

'Mother Plays an important role in bringing up a child'.
Discuss in detail. 8

T H AR F o ey g a2y
FER & g9

Write short notes: 8
Hitre feaof ford:
(a) Toilettraining of infants
Riy 1 e 2
(b) Sleep routin of infants
Riggett & A &t Rt
Unit-1V
THE-IV
Write short notes on: | 8
dftrer feaeft R
(a) Bed Wetting
fea Tl BT

(b) Separation anxiety

SerTd @

P.T.O.
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What is excessive fear? Write down the two problem:,

arising from excessive fear. 8
s o 8 FRd §7 ofie W @ I 8
I A el F an ¥ fren & frd

&N
e
ot
=35
RS
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