= GD-2767

B.Sc./B.Sc. B.Ed. (Part-III)
Examination, March-April, 2023

ZOOLOGY
Paper - 1

Ecology, Environmental Biology, Toxicology,
Microbiology and Medical Zoology

Time : Three Hours] [Maximurh Marks : 50
e :mﬁmﬂ‘r%‘ma“rﬁmlmﬁm&m
[ g T
Note : Answer all questlons Al questlons carry equal
marks.
3ehTg / Unit-I.

i;wasﬁaﬁmwmmfﬂ
SIS |

Describe any two Biogeochemical cycles.

37e4qr / OR

293 DRG_(4) (Turn 0vér)



(2)
frfafan w e feoforar fafed :
(a) ST JA
(0) 9™
Write short notes on the following:

(a) Water pollution

(b) Communities

gehTs / Unit-I

2. Uiftufas o H Foi Ya® I WER KR
T quiq HIfSC |

Describe the energy flow in Trophic levels of
Ecosystem.

HI4qT / OR

frafafas w dfvm fewfrr fafag
(a) WU ®RE & fag

(b) Fo 3o To

Write short notes on the following :

(a) Laws of limiting factors
(b) EIA

293_DRG_(4) (Continued)



(3)
$RTS / Unit-III
3. 9 foqm 1 @ sravron w Frey fafaw)

Write an essay on Basic concept of
Toxicology.

HYU4qT / OR

(a) Torsgy fom

(b) <is faurea

‘Write short notes on the following :
ka) Scorpion poisoniﬁg

(b) Lead toxicity

1S / Unit-IV

4. U TE A Yeusid faqm | ey
faf@w|

Write an essay on General and Applied
Microbiology.

3794 / OR
fretfafad W dfera feoforl fefe ;
(a) IEACEIIER
(b) 3 & IR

293 DRG_(4) (Turn Over)



(4)

Write short notes on the following :

(a) Fermentation process
(b) Milk products

T3 / Unit-V
5. weemie fe=ifafem & Sed =@,
WEEHA U6 SYIR 1 G0 Hifow

Describe the life-cycle, Pathogenicity and
treatment of Entamoeba histolytica.

34T / OR

Frefafen ® e feofr fof -

(a) Rrefa

(b) WTHITSTH & Saq =% &1 Hed
Tmifed fo MR

Write short notes on the following :

(a) Ricketssia

(b) Draw only well labelled diagram of Life-
cycle of plasmodium

29 :
3_DRG (4) 10,500



GD-2768

B.Sc./B.Sc. B.Ed. (Part-III)
Examination, March-April, 2023

ZOOLOGY

Paper - II

Genetics, Cel.l‘Physiology, Biochemistry,

Biotechnology and Biotechniques

Time : Three Hours] [Maximum Marks : 50

qe ol g ¥ I dfe weft g ¥ o
T T

Note :

: Answer all questions. All questions carry equal

marks.

T&TS / Unit-1

1. S TR ® I W qemE

Explain gene interaction with suitable
example. |

3U4qT / OR

328 DRG_(4)

(Turn Over)



(2)
¥ fen-frafor w0 fea-fafa w1 9ol
It |

Explain the process of sex determination in

Human being.

- gehTs / Unit-II
2. Trafafas § ¥ fedl & W dfarm feofomt
fafaT : e
(@) forxo
®) T
(c) Hifean diefmem T
(d) TSR HT AR
() pH

Write short notes on any two of the
following :

(a) Diffusion
(b) Buffer
(c) Sodium Potassium Pump

(d) Classification of enzymes
(e) pH

328_DRG _(4) (Continued)




(3)
BHT1S / Unit-III
3. TARRIAIEE & ol FHifg)
Describe Glycolysis.

3T9aT / OR
mamgmﬁmmﬁawaﬁm

Give an account on Deamination and
Transamination.

- 's'a'Tl'sF/Unit-IV
4. T=ifemve q&er &1 9uiF wifad |

Describe recombinant technology.

HYAT / OR
gfere 9o Siteg
(@) TR AR
(b) IAS
Describe in brief:

(@) Genetic Engineering

(b) Plasmid

328 DRG_(4) (Turn Over)



"(4)
TS / Unit-V
5. WehI¥ geASEil @1 fawrR @ 9ui sifse

Describe in detail about light microscope.
34T / OR

(@) MR ®R duicif@sht &1 U9 ®ifeg|

Describe thin layer chromatography.
(b) Th=U H Gy gui wifsa

‘Describe in brief about the centrifuge.

328_DRG_(4) 110,500
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- B.Sc./B.Sc. B.Ed. (Part-III)
Examination, March_—Aprll 2023
MATHEMATICS
Paper - 1

| Anafysis
Time : Three Hours] [Maxzmum Marks' 50
(G :Wwﬁ%ﬁwﬁﬁﬁﬁml

Cwft oy & o WA R

Note : Answer any two parts from each questlon All

questions carry equal marks.

18 / Unit-I

1. (a)qHFﬁ(Xd)aﬁiqﬂmwﬁz%am

U & M Th YAas 9 81 99 X
% fau @& WF .¢* W TR B ©
fo& gl gafe (X, d»), 5(X)<Mm%'a.
IReg &1

292 DRG (7) . (TurniQver)



(2)

Let (X, d) be any metric space and let M
be a positive number, then there exists a
metric d* for X such  that the metric
space (X, d*) is bounded with § XM

) T e few wgem W
e Wi fog wifwe fF e
T wofe ¥, yd fogw tas
faom ag=m ¥ ¥

Define derived set and open set. Prove

that in a metric space, every open sphere
1S an open set.

() §F=a wfatestor =1 wfiafeg  =ifsw)
9% ghafaew fage  (aFme fer {
o5 wa) =i fafew @ fag witew)

Define contraction mapping. State and
prove contraction mapping principle
(Banach fixed point theorem).

BehT3 / Unit-I1

2. (o) Tordl gl wafic & fow SR dort iy
- =l fafer @ fag sifsw

State and prove Baire category theorem
for metric space.

Eﬁ' -qﬁu”tlﬂ ﬁﬁfQJ HH Eﬁ (X,d) TF

292°DRG (7)

(Continued)



(3)

R&F e ¢ qon 4cx, o= Her
S1X—>R S f(x)=d(x,4), VxeXx &
e s ®, ww wwm waw @

Define ‘uniform continulty in ‘a metric

space. Let (X, d) is a metric space and
A c X . Then the function S:X— R given

by f(*x)=d(x,4), VxeX is uniformly
continuous. Bt

(c) STeRU, IqsqTeRwr we uffia Sqstewo
= aRfya s fog =it fs fed
mem@mmﬁa
Hegd Bl 9

Define cover, subcover and finite
subcover. Prove that a closed subset of a
compact metric space is compact.

SRS / Unit-ITI

3. (@ fG@mma & @& wem  f9)=
u(,y)+iv(x,y) & £ Fid D & f&ut
ﬁﬁlﬁz=x+iy.mﬁ'¥@fﬁ$ﬁaﬁm
AEYES Yiaey 98§ fF 9IRSt

HIREAS 1y, 1y, v, AU v, sifme ® &

3R Frﬁih_{'“ﬁ U, —'vy, uy=--vxiﬁ =
H B ‘ | '

292_DRG_(7) " (Turn:Over)




. Show that the necessa

(4)

ry condition for a
function f(z)=u (%, y) +iv (% }f) t? :e
analytic at any point z=x+1 O t.e
domain D of f is that the four pam.al
derivatives, u,, , v, and v, Sh(flld GZIS(;
and statisfy the equation U, =V, an

G d u =_vx.

4

S S
(b) <izn fF wom f(z)=¢® (2#0) T

Y

£(0)=0,.z=0 W fawaifs Tl T, gufy

39 fog W FEA-0AF FHIET HR

Show that the function

3 f(z)=e—z_4 (z#0) and f(0)= 0 is not

(c)

analytic at z=0 although the Cauchy-
Riemann equations are satisfied at that
point.

fargat w1_1=.1, wy=i 3R wy=-1 H
gfafafa s ar fglfeas IR @

Find .the bilinear transformation which

- maps the points z, =2, z,=/i, ‘;:3 = -2,
- into the points w; =1, w, =i and wy = -1

respectively.




(6)

(c) W f(x) & faU it (—m, m) H
TR I 0 e, sef

T+x,-nt<x<(
f(x)_{n -x, O<x<m

Find the Fourier series for f(x) in the
interval (-7, 7), where

f(x);{n+x,—n<x<0

T—x, O<x<m

RIS / Unit-V

5 (@ T W fi[a,b] >R TF TES B
%,aau?ampo%ﬁwwﬂm
5>oﬁamqm%mﬁmmp%

%rq U(Pf)<f S(x)ds+e g

ROUERIT R .7~

L(Pf) f f(x)dx—¢ wafw ﬁmrﬂ
P A ”P”<6l

Let f:1a, b] > R be a bounded function.
Then to every €>0, there corresponds

§>O such that U(P,f <fa f(;;)dx+8

and L(P,f)>f_af(x)dx—e for all
partitions P over [a, 5] with | Pl <.

AL W WR . 7 em



(7)

fm[ﬁ 'CIfE{ [ab] TR f

X.€ a,b]mqﬁq@ﬁ%mk
@

A %, o feR [a,b] ol

[[kdr=k{b-d

Show that if f is defined on [4,8] b
f(x)=k, Vxe [a,b] where k is constant,

then f€R [a, b] and I:kdx=k[b—a].

b

(¢) () WAHA J———"(x ) ¥ SR &
foen whem HT

Test the convergence of the integral

dx

___‘_———-—

¢ (v-a)"

(ii) G fo I
g

Show that

log sin xdx st

the integral

n/2 ) :
J‘ log sin xdx 18 convergent.

e

3,620

—

292 DRG (7)




GD-2759

B.Sc./B.Sc. B.Ed. (Part-III)
Examination, March-April, 2023

MATHEMATICS
Paper - 11

Abstract Algebra

Time : Three Hours] = [Maximum Marks : 50

I vEE T A fRl & 9 Rl A SIS
gt Tl & S WEH %

Note : Answer any two parts from each question. All
questions carry equal marks.

ThTS / Unit-I
1. (0) GO F F= IRafE wie qen fas
ST fF 9% UE H TN STHIE
gIar § L5

327.DRG (7) | " (Turn'Over)



(2)
Define Centre of a group and prove that -~ )

it is normal subgroup of the group.

(b) AR H, 99§ G H TH p-WEell ITNIE
T AW xeGg w fag ®iT fF
x Hx1 “‘ﬁ G kdl Qﬁ?.p—m EERLH
HEU
If H is a p-Sylow subgroup of a group G
and x € G, then prove that x Hx! is also

a p-Sylow subgroup of G.

©) Wwaﬁaﬁwmwm

HIfST |

Write and prove the class equation of a

group. '
$RT8 / Unit-II

2. (a) TWisC for U swufafma ao@ =1 5@
gl yfafas T wAfafAa 9o
BT §

327_DRG (7) gL . (Continued)



(3)

Show that every homomorphic image of
a commutative ring is a commutative

ring.

) Tos =g fe medE quisl 1 9™
T e 9ed gl T
Prove that ring of Gaussian integers is

an Euclidean ring.

(©) feamey foF T sTacl UgE S 5
g W TE TeYdd gl ©

Prove that every Abelian group is module

over the ring of integers.

gahTs / Unit-III

mmwmmm%
ﬁﬁﬁﬂm@@ﬁmﬁﬁwsﬂ@
Iqgyfie gar 8l E

Show that the intersection of two vector

~ subspaces of a given vector space 1S also

a vector subspace.. . .

o\
J

ez  (Turn Over)
327 DRG_(7) s



(4)

(b) afc w Tt wRfim fodla afew wwfe
V() W T STEie 8, a’rﬁqtgafrfm
.

dim - = dim ¥ - dim 7

- If Wis a subspace of a finite dimensional
vector space V(F), then prove that :

dim£,= dimV - dim W
: /4

(©) mm%m(lo-l) (121)
T (0,-3,2) W W w) W
YR ST &

Prove that the set of vectors (1,0,-1),
(1,2, 1) and (0,-3,2) form g basis of

H@®. Ao
sa?rs‘/Unit-Ivv
4 (@ RERT fF wem . vy 7y,

'tT(xy) (2x+3y, 3x = 4y)§mvﬁmﬁﬂa
%w‘%ﬁwmm%l bt

327 DRG (7) , '(Continued)




(5)
Show that the function 7. Vo=V,
defined by T'(x, y) = (2x + 3, 3x~4y) is
a linear transformatiop,

b) < R | TF Hawe,
T(xys %9, %3) = (oyt 2y 4 x5, ) vy 4y,

e s e B g 02
¥ TRAE R w R B-((1,1,1),
O.L1), (10,0} % W& T %1 e

If T be a linear operator on'R3 defined by

T(xy, Xp, X3) = (xp+ X+ X35 X1 —Xy—4X3,
- v e e Rl A

Find the matrix of T | in the ordered basis

B={(1,1,1), O,L,1), (1.0,)}.

¢ feumu & Fre oToE A fauia %

A=|-2 3 0
50 03]

S ——

327_DRG_(7) {(Turn Over).




(6)

Show that the following matrix A4 1is
diagonalizable :

3 -2:40
A=|-2 3 0
0O 05

| 4 Wﬁ/Unit—V‘
5. @ H&'aaﬂtﬂww-wmﬁzrf(ﬁ)
.ﬁ??ﬁm% ?ﬁf@l@ﬁﬁﬂqﬁ
Cle+Bl S el +IBI

If o and P arte vectors of an inner
product space V(F), then prove that

la+B|l < [lall+]IBI
() vﬁﬁaﬁnﬂamwﬁzﬁ%mw
State and prove Bessel’s i'nequality: for
- _finite di'mensioinla'l‘ vector spaces. |
(c) fag =ifvw f& AR-oA FHIE P(F)
# Afew o 3R B Washa: A 7N AR
IR Haa afg
| (a, B [=lou|l - IIBIl

327 DRG (7) ‘(Continued)




(7)

Prove that in an inner product space

V(F), o. and P are linearly dependent if
and only if

[CL B) [=lloll- 1B

327 DRG_(7) 3,620
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el GD-2761
B.Sc./B.Sc. B.Ed. (Part-III)
Examination, March-April, 2023
MATHEMATICS
Paper - 111 (B)
Discrete Mathematics

Time : Three Hoﬁrs] [Maximum Marks : 50

J= - TeE TE A e @ Wl % S A
gl g ¥ oid wuH €| '

Note : Answer any two parts from each question. All
questions carry equal marks. :

| SRS / Unit-I
1. (o) oot ol ¥ 5 - wrf =
i -3t huanadl il fear Sm
godl € A y&e HHIR B FH W
F TH HE fea FE STawEE § ?

376 DRG (7) ' '\ (TuFri Over)




(2)

In how many ways six different jobs can
be assigned to five different employees if
every employee is assigned at least one

job ?

() =S G=({a, b}, {S,C}, S,P) BN
{a, b} T S 9T L (G) Tl T4 HIfT
W&l P, S— aCa, C—aCa T C—b
¥ fafda g T

Find the language L (G) over ({a,b}
generated by the grammer G = ({q,b},
{S,C}, S,P) where P consists of

S— aCa, C— aCa and C— b.
(¢) Wigswar =1 oA frem fafee R fag
hIfSTT | '

State and prove multiplicative law of
probability. '

Zeh1S / Unit-II ’ |

2. (a) sws’gm%@@f%a’aﬁéqﬁi
firg o8 ™ ¥ Swise fF T B

q forg aferam gt V2/2 & o R

Show: that if five points are selected in a
square of unit sides then there are two

points whose distance is at most /2/2.

o

.376:DRG_(7) (Con tihil ¢ d) 4




(3)

(b) T Hay 1 gRwifem wifse) afe
iR W wgEE € oaw dey
XRy=x-y, Teh HH T’TT'GF g @ fog
JIST T R TF g day T
Define eqﬁivalance relation, If I is the
set of integers and the relation
x‘Ry:;»x— Y, 1s an even integgr, then
prove that R is 'an equivalance relation.

(c) Tt dag wHae % & fau fag
ISR ED v—e+r=2 Tﬂﬁ'v, e ddl r
wE: W, SR we & # wen ¥
For any connected planner graph, prove
that v—e+r=2, where v, e and r the

number of vertices, edges and regions of

the graph respectively.

SehT13 / Unit-III

3. (o) THHfaifaa uftfga staeen % % fere I,
I} ¥R T, 9W i)

376_DRG (7) (Turn Over)



(4)
: EREG —| o1
= 5 S| Ss 0
S| So Ss 0
S, S So 0
S, S, S) 0
Sy So S6 Ok
S S, S l
S6 So 53 1
57 So 5 ;

Find IT,, IT; and II, for the following
finite state machine :

" Input

State 5 = 7 Output
= 5 S Ss 0

Ay Sy S 0

A S So 0

S5 S5 Ay 0

Sy So S 0

S5 S5 S, 1

S AYS S5 1

S S S, 1

(b) F9a Wi TR fafEn|

Write Bubble sort Algorithm.
() AFEl a T b § HEAHF FelT &1 a

ambmwmm,ﬁrﬁgﬁmm

- 376 _DRG (7) - (Continued)




(S)
B TF e e € R
‘:""*Z*; ¢ T d=%awf§qfq;

A= b.Aa, —a,Ab,
brbr+1

Let @ and & be two numeric functions.

The quotient of a and b denoted by *g' is

a numeric function whose value at r is

&
b -

v

da
equal to Let d =, show that

Adr — brAar - arAbr‘
brbr+l

313/ Unit-IV
4. (a) TREMN dag

a,—2a,_, +3ar_2—-4ar_3+2a.r_4=0
Tl BA HIWT

Solve the recurrence relation
a,—2a,_; t3a. ,~4a, _5+2a, ,=0
(b) e e fafy &1 wam X F=fates
' AW THIHT Jd HifeT
a,,—4a,,‘_1 +3a, _, =0,"r2 2

fed T oRe whEE ¥ ag=2, ;=4

- 376_DRG (7) (Turn Over)



(6)

Solve by the method of generating
function the recurrence relation

a’._'4a’.___1 +3ar__2 =0, "'22

with the boundary condition ay =2, a; =4

(¢) I H, K Th 998 G % Q STUE ¢
a9 Tag wivsw f& HK, G &1 Th
STHE B Al R wEw Al
HK=KH|

If H, K are two subgroup of a group G,

then prove that HK is a subgroup of G if
and only if HK =KH.

Zeh1e / Unit-V

5. (a) Al (B,v,A,) T® EGIREEISUING] T,
fedt Va,beB & fou fag =ifvm &

(avb)’ =a’Ab’
If (B,v,A,’) is a Boolean algebra, then: for

any Va,be B prove that (avb) =a’ Ab’

(b) B f(x,p,z)=x"yz+xyz +x'yz’ + xyz’ |
® QA =W g e W w o
fafaw |

376_DRG (7) (Continued)




(©)

(7)

Change the function
S, p,z)=x"yz 4 xpz+x'yz' + xy2’  into

disjunctive normal form of two variables.

fa=m wem F(x,y,z)=xyz+xy’z+x'y"z
F Ta=m 9y s Seeieha aiey
it |

Replace  the switching  function
F(x,y, z)=xyz+xyz+x’y’z by a .simpler
switching circuit.

376 DRG_(7)

3,120



= GD-2765
— B.Sc./B.Sc. B.Ed. (Part-III)
E=. Examination, March-April, 2023
BOTANY
Paper - I

Analytical Technology, Plant Pathology,

Experimental Embryology, Elementary

Biostatistics, Environmental Pollution
and Conservation

Time : Three Hours] - [Maximum Marks : 50
A W@t TE F SwW AN @ft gE F i
T ¥ |
Note : Answer all questions. All questions carry equal
marks. ‘
3eh13 / Unit-I -

1. YENENen 3Mad w1 §2 ¥ TR G &
@ fagra, 9= qar SyEm fafawl
What is Laboratory OVVCI‘I ? Write the working
principle, structure and uses of HOT AIR
OVEN.

3e4qT / OR

44 DRG_(4) (Turn Over)



(2)
Prfefag # @ feel @ W feofot
et : ‘
(a) SR-vwe faH
(b) ATHEA F TEN
(o) SR T

Write notes on any two of the following :

(a) Beer-Lambert’s law
(b) Types of centrifuge |
(c) Bacteriological incubator

iy W/Unit—n |
2. TrRIETE T @ § 7 HTne EE H

 Topafefy wHeRT |
- What s Protoplast Culture 7 Explain the

‘methods of protoplast culture.

319ar / OR
frfafes & ¥ feel @ W fewfird
(o) TR ToEEA YereE
(b) Y& TERT
(o) WWWUT e o
Write notes on any two of the followmg
(a) Transmlssmn electron mlcroscope

(b) Micropropagation’
(c) Sterilization

e

MDRG(® (Contime),



3.

(3)

TS / Unit-TII
TR W 7 wew W F
; ECELS
o ffu) &

What are the plant diseases ? Write a note on
plant disease control.

HY4qr / OR
. O B

(¢) o'H W o T
Write notes on any two of the following :

(a) Bordeaux Mixture

(b) Plant Quarantine
(c) Little leaf disease of Brinjal

gaTs / Unit-IV
W—Ww%?mwﬁ@mﬁ
fafgel ;

What is Plant-
and significance.

aroar / OR

indicators 7 Write their types

44 DRG_(4)

(Turn Over)



(4)

frefafes & ¥ frel & W feofml
fafaw

() ¥ ST T

(b) WRASY & YHE J@IE ey

Write notes on any two of the following :
(@) Red data book

(b) Endangered plants of India
(c) Biosphere Reserve

gahTg / Unit-V

5. A% fa9eM T A IR W g fafau
Write notes on standard deviation and
standard error.

379747 / OR |
frfafes & & &l @ W feufmr
fafET : :

(a) WAR e

(b) 3gd T

(o) 9a W@ |
Write notes on any two of the following :
(a) Arithmetic Mean

(b) Histograms

(c)- Pie diagrams

—_—

44_DRG_(4) 10,520



= GD-2754
E=

B.Sc./B.Sc. B.Ed. (Part-III)
Examination, March-April, 2023

PHYSICS
Paper - II

Solid State Physics, Solid' State
Devices and Electronics

Time : Three Hours] [Maximum Marks : 50
e @t g F S| dfeel wlft T F oSS
T T
Note : Answer all questions. All questions carry equal
- marks.
SR8 / Unit-I

1. THeR gEhie @1 § ? ISR Afed wERT
fag @i
dyyy =————
VH + 12 +12

e wdte % qme o1 §

88 DRG_(4) _(Turn Qver)



(2)

What are Miller Indices? Explain with

examples. Prove that

a

where symbols have their usual meaning.
et / OR

- s % fau 4o fend &

Fwh J Hi|

Derive expression of Madelung constant for

one dimensional lattice.

g@Tg / Unit-IT
2. Bd I F R? FROREE WM gV
T TUiF % fou @i s 9@ s
- What is Hall effect ? Find out éxpression for
Hall coefficient by explaining it in detail.

39T / OR
HEGA Hiew % MR W ok 1 fvTe
I & fou e i s

Derive a relation for lattice heat capacity on
the basis of Einstein Model.

' 88_DRG _(4) (Continuqd)



(3)

, T / Unit-TII .
3. fmfafen o @ .
e ool ¢ w foqa fewafiret
(@) & TS
(b) THW SSiE SRS
(¢c) FET
(d) MOSFET

Write detailed notes on any two of the following :
(@) Tunnel Diode

(b). Light Emitting Diode

(¢) FET

(d) MOSFET

318 / Unit-IV
4. T W el W wEEwRCl [ W/
feea A=Y U # wdfafy @ T
Tfwy @ gR ERR| O T st
F <o W SR WH & fag e
wyg  SifsT|

Explain Fulll Wave Rectifier. Explain working
of centre tapped full wave rectifier by drawing
neat and clean circuit diagram. Derive
expression for efficiency and Ripple factor: for
full wave rectifier. \

34T / OR

88_DRG_(4) ‘(Turn Over)




(4)

WwRte Wk war ¥ oy ww uftey
SN WU qd gge ot sEgel
U |

Draw neat and clean circuit diagram of
fegul.ated power supply and also explain all
its circuit elements.

TohT8 / Unit-V
5. (q) 110110, & M e # uRafdd
HIfST |

Convert 1101102 into decimal number
system.

(b) OR & @ TRUY R@ TR
Draw circuit diagram of OR gate.

|

379qr / OR
frffigq w e feafr e
(o) T g fefved FEX
(b) & AEE W T

Write short notes on the following :
(a) Analog to Digital Converter
(b) De Morgan’s Theorem

/

em——

88_DRG_(4) 3,640



GD-2733

B.Sc./B.Sc. B.Ed. (Part-1II)
Examination, March-April, 2023

PHYSICS
Paper -1

Relativity, Quantum Mechanics, Atomic,
Molecular and Nuclear Physics

Time : Three Hours] [Maximum Marks : 50

I . it TE ¥ SW AR TR % S S
Tfet iR sifera B

Note : Answer all questions. The figures in the right-
hand margin indicate marks.

SRS / Unit-I
1. GRS IR RN w1 frma wifs@ 10

Derive Lorentz transformation equation.

37erEr / OR

43 DRG_(7) (Turn Over)



2)

(a)aqﬁ&waﬁwévﬁmméé?w@
T Gdad 2?2 IYrEandgsh gA  FetEa
SIS |

What do you mean by 1
speed ?

ength contraction

at a relativistic Deduce the

necessary expression.

0.8céﬂﬁrr%3ﬁ'€r@‘éfaﬁawr§-ﬁf
Wa’gﬁmmaﬁml

ntage contraction in length

()

Find the perce
of a rod moving with a velocity 0.8c.

gahts / Unit-IL
gepTeT faga gy =T T2 T=E=«q
s s9hI 9as= H = TS |12
s & oEuen s g s A
=g fopg 9 9HSAET?
What is photoelectric effect ? Why could
the Classical theory fail to explain it ?

How did Einstein explain it by the
Planck’s Quantam theory ?
/
(Contin”ed)

43_DRG_(7)



(3)

®) WG w owEwE 526x10719 5@ ¥
TR QFell e wE iR 3

The work function of silver is

5.26x1071%],  Calculate its threshold
wavelength ?

34T / OR

(@) TRSHeRl & oifiYuaar  fagra @
TUART T 59 WR A & @ T
o et wam @1 9l wifT | 7

Explain Heisenberg’s uncertainty

principle. Describe the gamma ray

microscope experiment to explain it.

(b) TH TReM 5x10715 Hex Brear & faw
F %1 3% @A W A sitifEad
F IS | 3
A proton is inside the nucleus of radius

5x10~1>m. Find the minimum uncertainty

in the momentum.

43 DRG_(7) (Turn QOver)



(4)

g3 / Unit-111

(a)aﬁﬁaﬁwmﬂﬁf%?ﬁ%ﬂPﬁﬂT
ot £ ¥ fou s fafadl 5

What is meant by an operator ? Write
down the operators for the momentum P

3.

and energy E.

(b)maﬁf‘aawat%ﬁmﬁanﬁﬁw
e 7 feafyy du, feafas Sfl, HaT
g S ¥ dufad W J@ &IS€l 5

What is meant by the expectation value
of a physical variable? Find the
expectation values of position vector,
potential energy, momentum and energy.

37l / OR

W et dfem & fag AR wHET
fafgn @1 ¥ T s fag W W
S ¥ oo WX fafaE qo WA ¥
T

Write down the Schrodinger’s equation for a

simple harmonic oscillator and solve it. Show
that the energy levels of oscillator are discrete

and equispaced.

10

43 DRG_(7) (Continued)



(S)
| m‘/Unit-Iv
4 (@) FERE Y T Sy 2 anda
g
(SR Wfem) & ol § vt oo
T | ;

What do you mean by the screening
constant ? Explain it in reference to the
alkali atom such as sodium (Na).

() Frafafen w® feufrel fafe : >
(@) Ho Y@l & g@ W@
(b) =@ FFm
Write notes on the following :

(a) Fine structure of Ho line

(b) Selection rules

3T / OR .
ﬁaﬂmwmﬁmﬁﬁm




5.

=

(6)

Discuss the pure rotational spectra in diatom;,
molecules. Show that the rotational energy
states of a diatomic molecule are quantiseq,

but they are not equispaced.

ghe / Unit-V

(@) TFR-FeR ok # ga viaed 49 yra
H B2

How is quenchiﬁg obtained in the Geiger-

Muller counter ?

(b)) TREEE sfufrar ¥ w0 SR ®2
TiYsRlg sfafsear & o-9= T gRYmr
fafae a1 391 =sier frifaa wifsie) 5

What is meant by a nuclear reaction ?
Define Q-value of nuclear reaction and

derive the expression for it.

372faT .~ OR
(@) SI-d¢ Hisd &1 vl +IT T& 3T
SMYR W Afhig fa@vea =t ;

ST |
Describe liquid-drop model and use it to

explain nuclear fission.
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