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B. Sc. (Part II) Examination, 2012
CHEMISTRY
Third Paper
{Physical)
Time Allowed : Three Hours

Maximium Marks : 50

Note: (1) Answer Five questionsinall,
(ii) Question No. 1 is compulsory.
(iif) Attempt one question from ecach Unit.

(iv) Logtables will be supplied on request.
() %o die Wt B I AR

(i) ¥ Ho 1 APEd & |

(iii) T TS § TF 95T PP |

(iv) AP T A0 AReft & sl
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Answer the following :

@

(ii)

(iff)

(iv)

(v)

@

2each

Show that in an isothermal expansion of an ideal

gas (a)AE=0 and (b) AH=0

Taking a gaseous reaction as an example,
showthat:

Bl

k, P)

where An is the increase in the number of moles
during the reaction.

Applying Le-Chatelier's principle discuss the
effect of change of temperature on the following

equilibria:

1 3 R
(a) ENz(g)+§Hz(g) — NH;(g); AH = —xkJ

(b) N, (2)+0,(g) ==2NO(g); AH = +ykJ.

Provethat: |
AH=AE+AnRT.

Thesystem NH,Cl(s) — NH;(g)+HCl(g) is:

(a) one component if Py, =pucy

(b) two componentsystem, if pyy, #pucy

3

(vi) Silver is not able to displace d' ions from acid

solutions, Explain.
(vii) Whatis a buffer solution?
(viii) Quinhydrone electrode is not suitable for pH
measurements 1n stron gly alkaline solutions.

(ix) Whatis meant by triple point of water ? Why is it

. . : s
different fromthe normal melting pointofice”

' ?
(x) Whatis critical solution temperature

Ryraiad & S AT -
(]) z-;sgﬁgq ICTRET] s bt % aqeudlq LIRS 7
(o) AB=0 R (3) AR=0BE |

(i) @WW@W@@E@WW

k\. ) B;E;\n

(‘E)_(P) ‘.
it A O B AT g S A e
e T
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@

() ST-31TTe 3 R 1 s 203 v Py e
wm%wﬁaﬁw%maﬁmﬂm:

I , 3
(%) 5 N2(®)+ S Halg) = NH; (g):AH = —x 1)

(@ Na ()40, () = 2NO(g): AH = +y kJ
(iv) ﬁ@" Eﬁlﬁ'ﬂ'{ 5 :
AH=AE+AnRT.

) FEE g, ci) = NH;(g)+HCl(g) :

(%) O 9% N 8 AR Dy, =pey
(1) %Hwﬁm‘a’mqﬁpmfpm
(vi) ﬁ,w%maﬂ*m%mﬁ
e T B 1 wmmEw
(vii) U% I fama & 7
(viii)naﬁr&ﬂﬂwﬁw%pﬁw%ﬁmﬁaw@q
SIS TUgH T ¥ |
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)

() 7T % P g @ o o & 7 9% & A
et g @ 8 e e R 8 7
(x)  Fife T aroew & ?

Unit-I
-1 '
v
(a) Derive the relation PV =constant for one mole

ofan ideal gas. ' 3%

(b) Show that the work done in a reversible
adiabatic expansion of 'n' moles of an ideal gas
from temperature T, to T,, is given by : 4
MRG=TD here y = S0
-y Cy
L
(31) =g PV =constant & TH T oMad W B
for Frrm o |
(3) =gy B A oTes G B AR T, 9 T, %
SEpHE T SR FEROT § R T e
nR(T‘Z - T]_)-
I—vy
o C
BT, W v=— B

Cy
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(a)

(b)

(6)

State and explain Hess's law of constant heat
summation. Discuss two applications of this
law. 3
Calculate the enthalpy of formation of
methane, given that the enthalpies of

combustion of methane, graphite and hydrogen
are 890.2 kJ mol ', 393.4 kJ mol 'and 285.7

kImol " respectively, 4%

v & R oo g FEd &1 39 K
T TR | 39 e F & SwErt # A
IS |

iy frde, FerEe AR EREeH @ T S

AT 890.2 kJ mol |, 393.4 kI mol = &R

285.7 ki mol” &, A1 W& & HHaT T B

O BT |

M

 Unir-ll
@R
4 (a) Show that for the isothermal expansion of an
ideal gas: 4
Vs,
=R In—=.
AS n v

1

(b) 6mole ofan ideal gas expands isothermally and

reversibly froma volume of 10 liters to 100 litres
at27°C. Calculate the change in entropy (AS)
R=8314JK mol . 3%

(5;) coted f et T B A SEERUIT T
cARIE

sk
(@) o ot B 6 A, T I EE
BT 100 &eT AR § 27°C W
g 2 ¥ woetd REds (AS) F O

. ]
R | R=8.314JK  mol

S-624
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@®

(a) Derive the following thermodynamic

relations :

. | OA] _
(1) [3\7_1 =-pP

L [eA]
(in) [-a:l:'_v =-5

(b) Calculate the entropy change accompanying the |

4

transfer of 2.5 K. Cal : of heat from asystem A at

300°CtoasystemB at 77°C.

3%

(&) Frfie ST Tt & P SRR

() (oAl _ P

’ Lav_.r_

L [aAl

(1) [i\_ =-5
ol 1y

(8) 300°C W @@ A® 77°C T @ B A 2.5

Rbo B HOT 3 TR 7 81 AR Togfdl

qREa &l IO BT |

T

5-624

(a)

(b)

(b)

®

Unit-1II
-1
Give the difference between metallic

conductors and electrolytic conductors. 2

What is the importance of Ostwald's dilution

law 7 2

How the solubility of sparingly soluble salt is
determined by conductance measurement? 3%

e A W - w5 S

AR |
aﬂemﬁ%a@mﬁwmrqua%?
Preil AR e R e o Fe SR

wmﬁawﬁm@aﬁ%?

State and explain the terms conductance,
specific conductance and equivalent
conductance. Derive a relationship between

specific and equivalent conductance. 4
The equivalent conduction at infinite dilution of

NaNO, at 18°C is 100 mhos cm” equiv'. If the
ionic conductance at NO; ion in the solution is

58.7 mhos cmzequivfl. Calculate the transport

numberof N a ions inthe solution. 3
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(10

() 37 @& & F9T FA G QHASI-ER,
fafee ardewar G il weEdl | R
IRl T Yl ST B e e
BT |

(@)  18°C T NaNO, &1 ST T W e S
100 mhos cm’equi v B 1 TR NO, TG @i
ST AEAT 58.7 mhos enfequi v, &

Na" %l fae= § ARFHIE &t o1 Hifora |

Unit-IV

IV
Write short notes on any three of the following: 2% each
(i) Referenceelectrode
(ii) Nernstequation
(iii) Electrochemical series
(iv) Liquid junctionpotential.
Frrefirfera & & 6t M W it fefort faftad -
() e Foage
(i) T A
(i) ferEpq Tt Aef
(iv) 9 G g |

9.

(n

(5) Explain phase rule and the terms involvedin it.
3%
(b) Discuss the phase-equilibria of copper sulphate

system. 4

() W frow dw TR SR O A
I |
(@) W wede g foSEe e &

R B |

$-624-11-8,500
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B. Sc. (Part I1I) Examination, 2012
CHEMISTRY
First Paper
(In;)rganic Chemistry)
Time Allowed : Three Hours
Maximum Marks : 75

Note: Answer only Five questions in which Question No. 1

is compulsory and attempt one question from each

Unit.
Faet Gig 05t % e A, R w9 €. 1 o

& T 5% $HTE B U NS BT ST B

Explain the following with reasons - 3x10

() Which complex is paramagnetic [NiCl,J* or

[Ni(CN),I" 2

(i) Tetrahedral complexes are mostly high spin.
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()

(1)) What are the factors affecting the stability of
complexes ?
(iv) How are the organometallic compounds

classified ?

(v) Find the ground term symbo] for an i ion.
(vi) Define labile and inert complexes.
(vii) Structure of [Cr(CO)ﬁj.

(viii) Symbiosis,

(ix) Commenton biological role of " ions,

(x) Whatis associative substitution reaction ?

ﬁwﬁf@aa%wa%ﬁm:

O BN G eggE [NICL]™  ape
[Ni(CN), )" %7

(if) a@mﬁaﬁaﬁfa@wmwgﬁaﬁ
g

(iii) Hﬁ%mﬁaﬁmﬁamﬁmﬁmﬁw
qE?

(iv) mﬂﬁ%?ﬂﬁﬁﬁﬂ%%ﬁa’ﬁ%m%?

$-625

&)

) Mn”am:r%%qmamwﬁ%a
fremifera

(vi) Fraefier 7 s dge Y Rty 29Rm |

(vii) [CHCO)] 3 T |

(viii) Tafesrifee |

(%) Ca" Sl 3 s e o S o

(x) PR Sfereg atfufpar o & ?

Unit-1

-1
What is crystal field theory (CFT) ? How does it differ
from valence bond theory (VBT)? Explain the crystal
field splitting of d orbitals for octahedral and
tetrahedral complexes. 11

e i T o 2 7 7% S & Ryar
ST R o RS S o Sp——
TR q TR G D R o
et Wit o 21 ee | |
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@

What is trans effect ? Explain mechanism of
substitution reaction in square planar complexes.

Why CO is stronger trans directing ligand

* thanNH, ? il

9 T919 40 8§ ¢ PR qEAE ol | S
Brand R e & ot ¥ 2 NH, & ga f.a/t co
iy g Rg 8 7

Unie-IT

THE-11
Discuss magnetic properties of transition metal
complexes with special reference to 3d metal

complexes with coordination number 4. 11

HHHT TG & R B D T B GO BT,
foiy &9 @ 3d agell & dge N, o Hetffdaem
Sic: 8

Write notes on the following : 6+5

(i)  Electronic spectrumof [Ti(H,0)]

(1) Orgeldiagrams fordl andd9 states.

>

Perefira wX feraford T -
() [Ti(H,0) ] T SAHITE HHH
(ii) d T J el 3 R o fo |

S-625

"Unit-HI
oI
Explain M & CO bonding in metal carbonyls with

the help of figures. Give preparation and structure of

the fotlowing carbonyls : i1

Fe(CO);, Fey(CO), andFe(CO)yy
org FEIPEE § M @200 o Rt & wew @
—— kLR R
GECEHEIS I

Fe(CO)s, Fey(CO), 1 Fey(CO),s.

What are phosphazenes ? Describe the preparation,
properties and bonding in phosphonitrilic chloride

[PNCL,],. 1




S-625

©

gl a3 ¥ ? el J6Es
[PNCL], % M @ [y, o7 g §& @

fad=r MfTT

Unit-1V*

-1V
Describe Pearson’s hard and soft acids and bases
concept. How does Pearson’s concept explain the

stability of complexes ? 12

PaET B HON ©d 5 o U &R % R @
o g | GERE @ RieT e B e B

33 T ® ?

Write notes onany two of the following : 6+6

(i) Roleof Ca2 " in biological system
(i) Sodium pump

(iii) Role of zinc inbiological system.

Q)

e & & Rt & 7R Reoafor et

@ SaEeEndca B TEd
(i) e T
(iii) S ea 7 i B e |

$-625-7-5,000
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B. Sc. (Part-IIT) Examination, 2012
CHEMISTRY
Paper-11
(Organic Chemistry)

Time Allowed : Three Hours
Maximum Marks - 75

Note: (i)  Answer Five questionsinall,
(i)  QuestionNo. | is compulsory.
(i) Answer one question from each Unit.
(iv)  All parts of every question must be attempted at
oneplace.
() % OrE s B S St |
(i) 999 Fo | FFEE Y|
(ili) T TR § TF T3 H I ST |

(iv) 50% 97 B q 9T OF T8 T |
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(2)
Attemptall parts : 3Ix10

qeft AR Y & BT -
(a) Explain the difference in chemical shifts of the
aromatic protons in benzene 8 7.37, toluene

§7.17 and p-xylene 8 7.05 observed ina 60 MHz
NMR spectrophotometer.

60 BMEdS AREE TEHE TS aUET |
I 5 7.37, A 5 7.7 AR TR
§ 7.05 & g WM & e EE |

S 1 ITE 9 AT B |
(b) Compound A CgH,,0, reduces Fehling's
solution and is optically active. It also responds

to the following reaction given in the scheme.

Identify and write the structure of A, B, C:
Afs A C.H,,0, T e Gea- B =TT
X & ud ot W5 B 1 g8 e STt
1+t TeflE Har & | AR A, B, CH T
A 3T FEAT ST :

AEIEN-thydmlySlS C HI/B AMethyl hexaronic
acid

(3)
(c) Completethe follo'wing reactions:
et siffeareit 1 ot R -
, H
() CH, - ¢ =0+ CHMgl 5 27 B0,
— Mg (OH)}

+
(ii) CH, - C= N + CH,CH,~Li 1xene, . 3,

LioH
CH;
- |
(iii) C,Hq— (IZ—C1+((32H5}2 n————s?
CH —CH, ZnCl
2445

(d) Draw the molecular orbital picture of furan,
pyrrole and thiophene,

FRA, YA o7 GRS @ aias we
ICRIEI

() Whatis Zwitter ion ? Give evidence inits support.
ST ST T & ¢ I TR Bl ST AR |

(f) Why is Vanaspati Ghee called 'fat' while
Sarsoon oil is called 'oil' ? Explain. What is the
difference in their general chemical
composition ? Give the names and formulae of

two important fatty acids present in oils and fats.
S-626
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@
% oty O @ aE Beq ¥ o 6 B
Ya @ S 7 e divg | ST A
R e 3 e Sl | i oY
3 & e orel $ W O e R |
Given below on the graph are 2 NMR peaks for
CE3CII§12€1' Which peak corresponds to H, and

Hj 7 Explain.

3 Ru T T TR TR B T |
CH,CH,CI & & srmamer < Rafy () B

%—@aﬁ&ﬁaﬁ(ﬁaﬁ)meﬁtmm%?
TR |

—
6 5 4 3 2 1 [}
<—dppm

Simple NMR spectrum of CIAI3 CIlélz Ct

| (h) Name a Ziegler-Natta Catalyst. What are the

main advantages of using it?

T APl SeRE H TR SR | I0%
STAT T B A T A E 7

S-626

0

(a)

&)
Explain the mechanism as to why the specific

rotation of an aqueous solution of «-D glucose

decreases from +112° to +52,7° while that of
p-D glucose increases from +19° to +52.7°.
ReaR & SRS B F o-D e 3
SR foere & fafire e +112° § Fea
+52.7° 8 I § SWfE% p-D RS B SN
oo fafiree Vs +19° | TBHT +52.7° &
Ein kSl

Define nucleotides and nucleosides giving
examples.

falterRe o Zfeine B SweT 3
uReTie AR |

Unit-I
THR-1
Suggest a structure consistent with the
following 1HNNIR data: 4
Molecular formula -C.H,,0,.
(i) singletatdl.1(6H)
(ii) singletat32.1 (2 H)
(1) singletatd2.6(2H)
(iv) singletat$3.9(1H).
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(b)

(c)

(6)

7 A & G AR P H TR
g ORI AT 3 S

FAEH- CH 1,0,
() fmeEs1.1(6H)
(i) fHeE §2.1(2H)
(i) RITAE 52.6 2H)
(iv) RE §3.9(1H)

Why is tetramethyl silane (TMS) chosen as an
internal standard in NMR spectroscopy ? 3

AT g FTE que § SR
RIS (TMS) 3 i T Ft g T & ?
How would vou distinguish between the

following pair of compounds on the basis of

number of signals is NMR spectroscopy ? 4

i g ST A & S
A & g § Revm we e A R
S 7

H H H
. CH, N Ve ~ e
D C=C and c=0C
7" NH c”  OH
H,C

(M

(i) CH,CH, CH,-OH & CH, CH- CH,
OH

(iii) CH,CH,~O- CH,CH, & CH,-O-CH,CH,CH,

3.  (a) What is chemical shift in NMR

spectroscopy ? What factors influence

chemical shift ? 5%
T g e e ¥ T
o T 2 ? 98 AN FF § O TS
ST B T B & 7

(b) Suggest a structure consistent with the

following 'HNMRdata: . 5%

Molecular formula— C. H,,

(i) Triplet30.90 (6H)
(i) Multiplet5 1.28 (6H).

3 A # G R Red B TR
GEFY TR HHe T THE
TIEN - CsHyp
() Teude 50.90(6H)
(i) AT 51.28 (6H)

S-626
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(a)

(b)

(c)

®
Unit-I

THE-1I

'Give the structure of Grignard reagent in ether.

4
e afyredss i SR § GvEA gy |
-Predict the product in the following reactions : 3
- ferfoitaa siiReamett & Sare Tory :
Ni/ H,, A
O] —— 2
N or

Na/C,H,OH

Br,, benzene
() (O) —2—s?
S

(iii)<>>+ 1© cthend

Suggest a plausible mechanism for the

followingreaction : 4
PPt sfisar it Sugaa el wemse -

(CHj), S=0+C¢H,COCH,Br — CH,COCHO

3. (a)

(b)

(©)

S-626

®

Write the increasing order of rate of electro-
philic substitution in the following heterocyclic
compounds :

(1) pyrrole (ii) thiophene (iii) furan (iv) benzene.

What is the reason for the increasing order ? 4

SOFEESl MRS @ I B sed 9§
P Rruvresit A 3 srERe SR
(i) TR (ii) GG (i) T (iv) S0 |
e 4 BT WL HIN |

Complete the followingreactions : 3

P stfeeanalt 2t qof i -

H,O
(i) CH; CH, S —CH,CHy+ Br, > ? —=—>7

(ii) CH, CH, + P,S, —2-»?

(iii) {O)—SO,Cl + 2CH, NH,—> ?

Briefly describe the mechanism of Knorr

pyrrole synthesis . 4

AR AT G 1 G § qoi SR |




6. (a)
(b)
7 (a)
(b

S-626

(10)
Unit-1lI
-1
What are the limitations of the open chain
stracture of D(T) glucose which lead to the

eyelic structure? . 4
3 () IS B A gE q A
mﬁﬂ%maﬂﬂmaﬁ%z |

Write short notes on.any rwo of the following: 7
() Ruff degradation

(i1) Epimerization

(iif) Osazone.

ek K Aa LR Sy feafort ffEd -
(1) TH-THET

(i) TEPREOIE

(iif) S |

Draw the structure of RNA. 4
T Q. B EE TR

The isoelectric point of lysine = 9.6 and
isoelectric point of glycine=5.97, how will you
separate lysine from glycine in 2 mixture
containing both ? 3
A @ T @ fyapey G I
e O HOU S aEde @ e
%ﬁ=9.6@1=aré%ﬁﬁﬁmﬁﬂafa§=5.97
B ¢ '

S-626

(11)

(c) Briefly outline the Merrifield solid phase

(@)

(b)

peptide synthesis. 4
e s B9 U<ES BT & HEa
s A |

Unit-IV
RV
What is cationic polymerization 72 What type of

alkenes prefer toundergo cationic polymerization ?

Discuss. 4

Starting with enamine complete the reaction and

identifyA,B,CandD: _ 3
= 4 WWWWA,B,Cw
D TEEIT -

CH.CH= "
Q HCHO, HO o HO o
“oH - -H,0




(12)

(c) Write the synthesis of fluorescein. Explain its
yellowish green fluorescence in dilute alkaline

solution . 5
TIRER & dwwer Rifae 1 ey fweT §
el & nferdier = T

(a) Complete the reaction and give the likely
structure and name of the polymer obtained. 3

FaRa # ot Hivm R ww sgaw @
HET T 9 iy |
NHz O + -
i 1 H orOH
O=C +H-C-H———A
NH, HCHO, NH, CONH,
+B >

Polymer

(b) Writeshort notes on the following : 9
(1) Vatdye
(11) Iodine value
(iii) Mechanism of cleansing action of soaps
and detergents.

Frrfie v wftre frafn ffew -

(i) o< o

(i) SEEH A

(i) W T STHSS F EESHT Y By |

§-626-12-5000




B. Sc. (Part-11I) Examination, 2012
CHEMISTRY
Third Paper
(Physical)
Time Allowed : Three Hours .

- Maximum Marks : 75 -

Note (1} Answer Five 'questioﬁs in all.
(i1) | Question No. 1 is conipulsory.
(1ii) Answer one question from each Unit.

(iv) All parts of every question must be attempted

at one place.
@ P 9E g F Fav i |

(i) 999 4. 1 fant ¥

(i) TUH THE ¥ UK U9 B IO ST |

(v) 9 997 & W I U 2 T W i |




1. Answer the following in brief :

(2)

3x10

ffefiad & g8 § Fav it

(a)

(b)

(c)

(d)

(e)

Black body radiation and Stefan’s law.
e fafter (sorep Ars Yedem) aur ¥rew
&1 fam |

Photoelectric effect.

SeHT9T-ferer ey |

The de-Broglie Relation.

gt & g () |

A cricket ball weighing 100 g is to be

located within 0.1 A. What is the uncertainty

in its velocity? Comment on your result.
Given: h=6.626x10"*Js.

100 TM 9 & hehe T 0.1 A & 7o *fia
T 3T A B AR @& W7 s
I 9T 39 faam =g Fifm |

R ® : n=6.626x10"347s.

Franck-Condon Principle.

thep-h ol firgr= |

(3)

(f) Which of the following will give dipole

(8)

(h)

()

S-627

moment and why?

cl Ci OH OH
w@E OO
S A & @ A A e &
AT i ?

- Cl Cl OH OH
w@O GO C
Ci OH

Origin of Raman spectra.

o WE & I |

Chemiluminescence.
TEraTe SR I |
Calculate the energy of a photon associated

with the light of wavelength 3000 A.

1
Given: N =6.022x10% mole

B =6626x1074Ts

c=3><108 ms™!-
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G

(a)

(4)

3000 A THI-E 3 SeTeT A Fefeer e
& FHAL BT TOET BTy |
fEar & ¥ =6.022x10% mole™!

h= 6.626x10- Js

c=3x108ms71.

Ideal and non-ideal solutions."

e e ARy e |

Unit-I
LI

What 1 i
t 1s dipole moment? -How is it
| i
ex
perimentally determined? How will
. ined?, ou
redi y

predict whether a substance is paramagnetic

dimagneti

ic or ferromagneti

: . gnetic? 1+4
o 5 +3

s el =/ &1 &7 st farfr g @

| o eI A Feprert 87 o B 3 i B

‘ygﬁﬂitfﬁﬁfﬁéa;%?

3.

(5)
of HBr 18

permanent. dipole moment
1.42 A.

(b) The
0. ’78 D and nuclear drsta

Find the percentage fonic character of HBr

nce 1s

bond. 3
| Herﬁwr’éfgq“’lorsmi’agaaﬁrmaﬂﬂem
142 A% HBraa 1 A Ao
e |
| Wrire short nctee on the followirrg :
PeTaitaa 9T A froforat et -
(@ UV visible spectrophotometer ‘ 4
AACISEG AR AL ICAN
(b) Compton effect 4
‘ Eﬁm"“ ERIE
(cj Born- Oppenhermer approxrmatron 3
o aﬁﬁ?‘ﬂ'&"ﬂ 1 e e |
| Unit- H '
pooestl
4. (a) Write the Schrodinger wave equation and
explain the terms involved. How does it
give the v various types of quantum numbers
of an electron? : 5
S-627
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o)

(6)
SifeeTt 7777 wTT iy v Iu e wel
G| Y | 7% b YHI ¥ T I &
fore fafir aien deal @1 2 B2
Write the Hamiltonian and éx'l':.)lain the terms

involved for the following quantum system.
Which system is most difficult to solve the
Schrﬁdi_nge; wave equation? 6
(1) He | |
i)
(i) H,.
T T U GET B FAARY | T B 4
g sifés a7 Tww & F § qe
SOl HiSH §7
(1) He
(i Hi

(i) H,.

(7)

5. (a) What do you understand by linear

(b)

combination of atomic orbitals (LCAO)?
Describe in detail the Valence Bond Theory

of fdrmatio_n of I—I2 rnoleculé. 6

S AR A waitfie Afded (LCAO)

o A ¥7 1, SR & A @ e

gve fgTd (VBT &1 e vt T |

What is meant by hybridization? Mention

the type of hybridization, shape and bond

angles of the following molecules : 5
H,0, NH3 and CH4.

e T e ¥ e S @

N Wm,anzgﬁama'—aaﬁmﬁraaﬁgq:

6. (a)

$-627

H,0, NH; & CHy.

Unit-111

-
What is infrared (LR.) spectra? Describe
the relation of the force constant and
frequency of vibration. Which of the
following will have greater value of force
‘constant : 7

i C-C



(b)
7. (a)
S-627

(8)

) C€=C

(i) C=C.

-Wﬁéﬁ‘@w%?mmamw

mq%%wawmﬁﬁml Frefertad o
ammmmm@m?

i ¢C-C
(i) C=C
(i) c=C.
Which of the following are LR. active
molecules'? Give reasons : 4
H2,02,N2,HC1 NO CH4,H20 CO;.
ﬁq%f@ﬂaﬁaﬁﬁﬁﬁmmmr%ﬁ?
HAW IR -
H,,0,, Nz?'HCI,NO,CH4,H20, CO, .

Describe experimental arrangement for

measurement of Raman spectra. What are

its advantages over LR. spectra? 7
o AyEgl A F T e A
Aif | LR, ST & S 9 F A T

(9)

“Calculate'the force constant for the bond in

HCl from the fact that fundamental

vibration frequency is 8.667x10'> g h

" Given: N =6.022x10% mol™"- 4
Hel &7 G e gl 8.667x10%s™

i sa%sraésaa%a%maﬁﬁm

ﬁm% N = 6022x1023m011

Unit-1V

THE-IV

8.  Explain the following :

@

)

S-627

Jablonski diagram and conclusions drawn

from it. ) o 4
e B e g 3a e |
Stark Emstem law

-of photochemical

equwalence ' 4

anwfmab‘rqasmwuﬂwﬁml



(10)

(¢) The quantum yield of Hy —Cl, reaction is

(b)

$-627

10 whereas that of H, —Br, reaction is
0.01, explain. 4

H, ~Cl, HWlwRaT & qares afdy 106 Tafe
HQ—BIZ sitafsran aﬁ 0.01 %, AT |

Derive thermodynamically, the relationship
between molecular weight and depression
in freezing point of a solution of non-

volatile solute. : 6
FOTIiceR BT0 BHid Hew Td st
fereta & I & T4 FRiY BT A BT |
When
dissolved in 100 g of acetone at 298 K, the

10 g non-volatile solute was

vapor pressure was found to be 192.5 mm
of Hg. Calculate the molecular weight of
the solute. The vapor pressure of pure

acetone at 298 K is 195.0 mm of Hg. 3

10 UM Harwashe fqer 100 UM TERE ¥,
298 K 9T °i@7 7T RTEeh! a9 T 192.5 mm
Hg 31 & UHEH & ar &9 298 K W
195.0 mm Hg 3| @@ & AYHART &I O

I |

(©)

(11)

Calculate the osmotic pressure of a solution
containing 5g of glucose in 100 g of its

aqueous solution at 300 K. 3

Given: R=S= 8.31JK"lmol_]

100 T Fe1g feras § 5 ™ e g 2 |
300 K 9 I9% TAN0 I &l AT HIT |

Bar¥: R=5=831JK 'mol™",

§$-627-11-5,000




S-628

B. Sc. (Part I) Examination, 2012
BIOTECHNOLOGY
Paper-] .

(Introductory Biological Chemistry)
Time Allowed : Thyee Hours

Maximum Marks ;50

Note : Answer ali the F- ive questions,

Hﬂﬁﬁ'ﬁ'ﬂﬁ%wﬁﬁm

I. Answer the following : 4x5=20

(a) Isozymesand theirsignificance
(b) Fatsoluble vitamins
(c) Draw the structures of glucose, fructoge,

maltose and lactose.



S-628

(2)

(d) Draw the structures of tyrosine, methionine,
alanine, leucine.

(¢) Define Apoenzyme and holoenzymes.

frrferied & ST g

(37) wfma ofR ST e

(7) aar-geii et

(|) T, RIS, AIC TE o B HCE
FET |

(z) eEdH BREME, taHE  gEe @
ISR

(a) R e Al B R R |

What are heteropolysaccharides ? Discuss their
bioiogical roles. Draw the structure of bacterial cell

wall. 7V,
TEANAETEE a1 B B ? I S e
o HRTT | ST Prr-Rift 3 AT SR |

S-628

3

Or/Agq

Describe structural and storage polysaccharides

with suitabie exampies.

T e 3 gU HEAIES T AUSRY Uiefl-

AHUTSH %t AN BT |
What are vitamins ? Discuss the biological roles of
water soluble vitamins. T
frefim =1 ® ? S@-gemdia faafe & S
AT 3t frare il |

Or/Aqq]

Write short notes on the following :
(a) Enzyme active site
(b) Structurallipids

(c) DNAstructure.

frrfefea ov it fooel fafe -
(a1) ufpeq 1 Ak &

(3) e ffvE

(8) €0 To To 3 T |




(4)

What is enzyme inhibition ? Describe competitive

and non-competitive inhibition. : 7%
TH Eded 1 & 7 uReetes T i
SfereTeee STaXiE St S T |

' Or/Rqar

Describe different le\}els of protein structure in
detail.

ﬁﬁﬂwwﬁﬁﬁmﬁﬁaﬁm
IR '

Write short notes onthe following :
(a) Proteinmodification 4

(b) Factorsaffecting enzyme activity. 3%

FrfRae oY |t feof fafw -

(37) T TR

(3) wwomEn ke B gufad B AR HE |
Or/3ar

Write shortnotes on the following :
(a) Biologicalrules oflipids 4
(b) Tmand hyper chromic effect. 3%

=i o ditra fewelt fafige -
(&) fofew =t Sta I
(@) TmTE ST Hiftrs T4 |

S-628-4-100



S-629

B. Sec. (Part-I) Examination, 2012
BIOTECHNOLOGY
Paper-II
(Biophysical Chemistry)

Time Allowed : Three Hours

Maximum Marks : 50

Note : Answer all the Five questions.

Tl g g B I AR |

L. Answer the following inbrief: 2x10=20
Frfeia & d89 7 ST ARA
(a) WhatispHscale?

pH YT &an & ?

(b) Comment on the statement "Hydrogen bonding

gives water its unusual properties”.

FH el ool AR |
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(c)

(d)

(¢)

4]

(g)

(h)

)

2

What is the use of immersion oil in hight
microscopy ?

KT PS5t e et & T aqd 7

What is green fluorescent protein ?
I TFgaTieie M 8 7

Define molar extinction coefficient and write its
units,

R IREAE TE F oRwiNT AT q
3T TS fafad |

Whatis meant by resolving limit in microscopy ?
HTEhIeEnIg 7 Rtfea S A 3 2

Write the specific application of a phase contrast
MICTOSCOpY.

BT HERE MDY Bl R ST R

Whatis autoradiography ?

SleRfeme 7 & ?
Both DEAE Cellulose and CM cellulose are

media used for ion-exchange chromatography.
How do they differ ?

{0 g © Aan. demw, O &
ST qoiieT # Suga Aem ¥ ) g
N & A e ¥ ?

Draw the structure of an acrylamide molecule.

OB & T o] 1 HXE I |

S5-629

3)

Why is it critically important that the pH of the
extracellular fluids of the body strictly maintained ?
What is metabolic acidosis ? Explain the titration of a
weak acid and a strong base. Write Handerson

Haselbalch equation. 7Y

smv%mﬁmﬁaﬁaﬂpﬂﬁmmmmﬁ
ST § ? SURG o @ 3 § 7 wae e
T AT T B AT ITAGT H v FRE |
RETHA-S T T R |

Ori3Tqar
Describe the technique of SDS-PAGE in detail, giving

the function ofeach chemical component used in it

TH.3LOE. O # a e B oao B @ Ie
ST e XA T & IUANT Pt qei AR |

Write the principle of differential centrifugation and
discuss its application in a biotechno logy laboratory.
7Y%

IEA FEUE W fGERT RREY ar TF
%awﬂﬁ@mmﬁﬁ%@nﬁﬁaw#ml
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4

Or/3Yar
What 1s centrifugation 7 Describe the characteristics

and uses of different types of centrifuges used in a

biotechnology laboratory.

STTHIS 7 Bl & 7 Sfadaiel Tarsner ¥ 3w §

T M T AR AR & TR adr S

R it a1 ot BRAE

What is monochromatic light ? Describe the means of

its production and comment on purity of

monochromatic light. A
TV TS T © 7 3He S @ fafel @ quie
IO e 5Eeh! o T fewoft Hifor |

Or /ST

(a) Write the Beer-Lambert law and derive an
equation for measurement of optical density of a

biological sample at a particular wavelength.

St & Frem @ ol dur o iEa
TR T OF A T S T 99 B A9
3 e 3 gty A

S-629

(5)

(b)  Witha certain filter photometer and usinga 510nm
filter and 1 cm cuvette, the readihg on a linear

scale for [, was 85.4. Witha 0.1 mM solutionofa

chromophore in the cuvette, the value of I was
20.3. Calculate the molar extinction coefficient

ofthe chromophore.

e e B &R 510 nm % (et 9 Lem
3 g B SN H g s I LW
T 85.4 TR T | AT H TF HAGR F 0.1
M FERI & T 73 T 20,3907 | 39 SR

% TER GREHTE T % TR BT |

What do you understand by the term "molecular
sieving” ? Describe in detail the chromatographic
technique that is used to separate molecules based on

molecular sieving. 7%

s T 9% Y oG o g & (3 W
SR ST BT YR FHT ARl ol (AT
R & a9 T |



ey e ot

(6)

Or/AYqqt

Describe in detail the separation of proteins from a
mixture using an ion exchange column and gradient

elution.
P gL A & T e F § N B quan
HT i e i forger i iR |

S-629-6-100




S-630

B. Sc. (Part I) Examination, 2012

BIOTECHNOLOGY
Third Paper
(Cell Biology & Gen.etics)
Time Allowed : Three Hours

Maximum Marks : 50

Note - Answer all the Five questions.

e e weit & ST A |
1. (a) Writeshortanswersofthe following: 2x5=10
Ferfeiftae & g ST e :
(i) Whatkind of faity acids would you expect

to find in membrane lipids of cells cultured
at37°C?

3 Yoddie W Ealiq HieRET
Rt qenell § ond FeE seR @ adE

it 3 Sty 1 s FA S 7
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(2)

(i) What do you understand by the term

‘endomembrane system’ ?

‘QUIFS T’ T 3T T GHEA © 7

(111) Name any two endogenous cell cycle
inhibitors. .
R T B Rl A Al

TR B T FART |

(iv) Which ion is used as a second messenger
by cells and what are the locations where it

isstored ?

HEA-Y M F I HfdweT W
fadg goivs 3 w9 o 5 o & o e
M 9T 9 Gog fhar srar e ?

(v) Whatis the role of apoptosis in controlling

cellular homeostasis ? _
HRHE qHENE § QT # R
e ? |

S-630

Q)

(b) Differentiate the followinginbrief: ~ 2x5=10

freferfaa & ey ¥ fadig |l
(i) Monohybrid cross and dihybrid cross.

(i) Euploidyand aneuploidy
EESINC AU S

(ii1) Genotype and phenotype
HET T g

(iv) Codominance and semidominance

Te-TYd U9 FETg

(v) G-bandingand C-bandingof chromosomes.

T A A-SR o -

How do G-proteins and their coupled receptors carry
outsignaling in the cell? T

RN T T g e e e & i
e 51 A FAE



$-630

4

Or /39at
Describe all the.changes occurring in a protein after its
entry into the endoplasmic reticulum.

Pt O % ekt v & SR 9 B v
el 8 T e & AR A

How does the cell regulate its cell cycle ? What could
be the deleterious changes on the cell cycle or the
multicellular organism if these molecules undergo

loss of function mutations(s) ? 7

HH = H TR B0 3 e $iE 9 s
B & 7 59 P 7 77 Apeit 7 weprd B Seaiiad
BN O B = T el ag DR o @
TN B AHA S P

Or/3ea

Give a detailed description of the changes occurring
duning programmed cell death and necrotic death and

differentiate between the two processes.

S BT T & S Ty § B A
TR IR 7 R ot AR o A s
forde iforg ¢

()

Describe the structure of eukaryotic chromosome.
e .
Explainhow it isorganized within the nucleus. T2

A TG B T H O i | FHEIRY
ﬁs%%ﬁ%mﬁﬁawmﬁﬂaw%l
Or /3 9q1

Describe Mendel’s laws of inheritance.

e & G B (T Bl a9 i |

Give an account of the various structural and
H 1
numerical changes found in chromosomes. 7%

Wﬁaﬁa@ﬁﬁﬁwqﬁm

it 1 g vt T |
Or /AGa1
Write short notes on any three of the following
(i) Polytene chromesome
(1) Extrachromosomal inheritance
(iii) Sex-linked inheritance
(iv) Linkage.

S-630



(6)

Frrieriaa § § Ret 8 X dfere feaferdt ffe

(i) et o

(i) AR~ TToTgE dsTgshH
(iif) ToIT-HEeT darge
(iv) e |

5-630-6-100




S-631

B. Sc. (Part IT) Examination, 2012
BIOTECHNOLOGY
First Paper
(Bioenergetics and Biomembranes.)
Time Allowed : Three Hours
Maximum Marks : 50

Note : Answer allthe Five questions.

Tt 919 w9l & Iax SR |

1. Briefly comment onthe following : 4x5=20
(a) Glycogenolysis
(b} Homolactic fermentation
(c} Erythrocyte membrane
(d) Catabolism of asparagine

(e) Redox potential.

fr=foie ox it feopelt aiftma
(@) ~EHRFRRE
(@) AfrE Rwaw



S-631

2)

() o o Bl fEr
(9) QERRE & oqEd
() R qrefamm |

Discuss the second law of thermodynamics and
explain how the biological systems are able to
spontaneously carry out processes which appear to

decrease the entropy. Vs

s & fadia Frag @ auig PR qur a9=Ey
f% frm g Jfew o= o @ qur feanett &
B § Tqerd el & R woghdh gedi mia Bl B

Or/i 3 gqy
Explain the following :
{a) Oxidative phosphorylation 4
(b) Mechanismof ATP generation. 3%
Freforie 2t e i -

() ITFIHRSD BRI
(@) wodlofio Fai i afF |

S-631

3)

Outline and discuss the tricarboxylic acid cycle as

being central to catabolism. 7%

TRHENFH O b I $ [ dRA ©,
feRer iR |

Or/iAgqy
Write short notes on the following :
(a) Gluconeogenesis 4
(b) Glyoxalate pathway. 3%
frrefaftaa o¥ ftra femferr fafeg

(%) g
(@) aEelfaeic o |

Why nitrogen 1s excreted as urea in mammals ? Give

the various reactions involved inurea cycle. T

WA 5 TggeE g w9 ¥ 5 Pt dm
2 7 gitan = it af= srfefhanatt &t o iR |

Ori TG4l
Briefly describe the following :
{a) Oxidative degradationoftyrosine 4

(b) Roleofcamitine in f-oxidation. 3%




“4)

frrferiae @1 R aoie iR
(%) <TEUER 1 oTHdERS fage -
(@) drer-omeiesTer & HRAE F STET |

Describe the chemical structure and functions of
cytoplasmic membrane and cell wall of bacteria. 7%

e i HEdras Bl ok wem fafy @
TR e Ud ! au i |
Or/STal

Write short notes on the following :
(a) Iongradientdrivenactive transport 4
(b) Highenergy compounds. 3%

Frrferaa ox dftra fewfort fafad :
() oIaT yavTr dafed wltk uRaegs
(@) = oot Aff |

S-631-4-100



S-632
B. Sc. (Part-II) Examination, 2012

BIOTECHNOLOGY
Paper-11
(Animal & Plant Physiology)

Time Allowed : Three Hours

Maximum Marks : 50

Note : Answer all the Five questions.

il 99 U9l & IO e |

1. Answer the following : 2x10
frafofad & s &g -

(a) Differentiate between absorption of light by

chlorophyll-a and chlorophyll-b.

AT U FelTA-S1 EHT SRHIST STshyor
¥ fade Sk




(b)

(¢)

(d)

(e)

)

S-632

(2)

“Proton gradients established across a
membrane represent a form of potential
energy.” Explain this statement with the
help of a suitable example.

“Tereell O M e e Sl e S
FHTN & |7 I HIT B T AR Bl HERH
o R |

Exlﬁlain the functions of auxin plant

hormones.
it areT ERAM % Bl 1 Swd il |
Give examples of two micronutrients and

two macronutrients. What is chlorosis?
Erfarges qwl e YEdd qwl $ &l Saell
i | TR T 2 27

What is the role of ethylene in fruit
ripening?

JUTEAM %I el &b T § T STt Bl & 7
Differeﬁtiate between plasma and serum.

T Ue A F R s |

()

(h)

(1)

Q)

S-632

(3)

Name the hormones which are hyperglycemic

" and Hylioglycemic in nature.

TS T iRt O @
™ ffee |
What is the significance of bile salts in the
human body?
ae @A % gHE i WEE W OAEE
=ifer |
What do you understand by “immunological
tolerance” and “immunological memory”?
§ a1 g e 87
«Gelf reactive T cells and B cells can result
in autoimmune disorders.” Explain this
statement.
‘e s & wd @ wEe ¥
e O e A ¥17 g EE @l
e HIFAT |




(1)

(if)

(iii)

(a)

(b)

S-632

2. Write short notes on the following :

Frfeifaa o7 dfem fewfort farfeg -

(4)

2% %3

Phytochromes and their functions
BTEEIH Ud 37 B
nod genes and nif genes
nod ST U nif =
Hatch Slack cyele.
F-Ei 6 |
Or/3ga
Why the photosynthetic yield of C-4 plants
is higher than C-3 plants? Explain the
glyoxalate cycle. 3%

C-4 TSl %1 YHITTHING S C-3 ey |
SHTeeR 1 Bl &7 TR €5 @y THARET |
Give an account of the mechanism of light
harvesting by chlorophyll molecules in
higher plants. Differentiate between cycle
and non-cyclic photophosphorylation. 4
" el FAh AE &R gHier %
TR @1 fehamratt @ frer e 1w
Td STl SRR § fie Fifem |

S-632

(5)

Write short notes on the following 2% x3
(1)  Leg hemoglobin

o ST
(i) Nitrogenase complex

RIS Ffysy
(iii) Root nodules.

g Y |

Or/3ear

(a) “The white blood cells play an indispensable

(b)

role in the defense against the pathogenic

microorganisms.” Comment. 3%

99T 7T B T YeRsiifear 3 gicran
 TEEgel i Fraw # 1 Poofy I |

What is the role played by hemoglobin in
the transport of O, and CO, gases.
Differentiate between respiratory acidosis

and metabolic acidosis. 4

SR @ 0, wd CO, g % uRaes §
IHET T THI SR T T T
SUITETY 3T fardre s |



(6)

Discuss the formation of urine in the different
compartments of the uriniferous tubules in kidney.
What are the options which a nephrologist can
exercise if both the kidneys of a person are not

working? 7Y

g% % fare gedhi § g7 % FTH{oT B e B |

i T = & 2 g% (TE) Fd AR B A
YT (Rifeam) % awe suwed fEeedl T

TFERIST BT |

Or/3a

(a) Explain the functions of the following

‘enzymes in our gastrointestinal tract: 3

Feta i Frfied TsTEd & Frl & Swd

BT

(i) Pepsin

e

(ii) Renin
RS

(iil) Gastric lipase.

TSR WA |

S-632

© 8-632

(7)

(b} What are the adaptations which make smal]

1ntestine a excellent organ for the absorption

of the digested nutrients? 2
BIET Siie] &1 B4t Sy i v
AT ¥ Agew 377 aerey £7
(¢) “Pancreas has got both exocrine and
endocrine functions.” Comment in brief. 2%
“URRET % oA ud AR ST e
B & 17 wferm fowly g |
Write short notes on any three of the following :.
2Y%x3
FafFafefies # & Rt 7 v i Fofora e
(i)  Action potential '
B e
(il Diabetes mellitus
SAENT dftrey
(iii) Parathyroid hormone
WIS SEE
(iv) Neurotransmitters.

izEieT |



(a)

(b)

(8)
Or/3gat

How do innate and adaptive immune
responses protect our body against

pathogens? 5

S FHoalT &Fell Ud STgepe Sferten e fnw
oehTT BT 91T 1 TSt § TE i 2 7

How the interaction of B cells and T cells

with an antigen differ? 2%
&1 BIIEBST UF 3 BIweIe & Wem 4
rceaftes B fea e Fot 2 32

S-632-8-100

N
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S-633

B. Sc. (Part II) Examination, 2012
BIOTECHNOLOGY
Third Paper
(Biostatistics & Computers)
Time Allowed : Three Hours

Maximum Marks : 50

Note . Answer all the Five questions.

o g 0 B TR @

I. Write short notes on the followi_ng : 2x10=20
Frifiae W e fewfort fafg -
{a) Measuresofcentraltendency
P4 Haf 3 A1
(b) Significance of standard deviation over mean

deviation

A1 faee W 9 faaes 1 aed




@ (3)

arch ~gifeel & ot @ o
(¢} Regression equation and its computation ' Fr=tfeaa * S
EH TR gd 5ue Ty  Rmmmd g oiteE A T B o AR
(d) Chi-square test Y : No. of Students
BT~ ey - B HEAT
(¢} Nullhypothesis 10 ' 4
I qfam ' 20 !
8
(f) Booting 30 12
40
iﬁ'ﬂ' 50 16
. 14
(2) Inputdevices 60
9
[N 70
3 80 !
(h) Browser 90 17
IR 100 |
(1)) Memory 110
wfy 120
()  E-mail Or /S
| Compute arithmetic mean from the following
data:
2. The distribution of marks in Biostatistics is given Frafefgg offgel @ SfooRE 9ed & M
in the following table, Calculate the mode from the
: PO «
data: 47




3.

S-633

@
Size (C.1.) Frequency

B (Fi) TR
100-110 y
110-120 6
120130 20
130-140 32
140-150 13
150160 17
160-170
170-180

Find the standard deviation for the following

77

data:
Frrtferiea oiteBgt &1 W% frara s v
Age (yrs.) No. of Patients
o, (aef) T B wE
0-10 6
10-20 14
20-30 10
30-40 8
40-50 1
50-60 3
60~70 8

Gy

Or /RGN

Compute mean deviation from the mean for the

following data

ﬁnaﬁﬁ%ﬁraﬁ%ﬁfaﬂxqﬁn'aimaxﬁﬁmﬁiqﬁIWFﬂ
HINT :

Class Interval Frequency
CHIEES SIEIR]
0-4 4
4-8 6
g-12 8
12-16 5
| 16-20 2 |
Compute the Spearman’s correlation coefficient from
the following data for marks obtained by students i1
Biology and Physics: 72
Bt @ ol shafew o AR F o B
Ry alfmel ¥ Ryae gewwrd o1 H T
P
$-633




(6)

Biotogy | -+ | -

48 133 7409 ~
(Gﬁaﬁam) 16 116 {65 |24 |16 |57
Physics

13132
(ﬂl?ﬂ) 416154 (2079|619

Or /Rgq

In an experiment a drug was administered to observe
the effect of this drug against Typhoid. The results

are given below :

T T4 TEwiEE & Rew U 5 & uWE 3Ey &
mﬁﬂﬁlm;ﬁ%ﬁmw%:

Typhoid No Typhoid Total
WHE | TEE R | 3@
Drug 200 300 500
ECll
No Drug 280 20 300
& e
Total 480 320 800
Rl

$-633

S-633

&)

On the basis of the above observation, test the
hypothesis that the drug has a significant effect on
Typhoid.

[Tabulated Chi-square=3.84 at & =0.05 and degree of

freedom=1]
F RY T Tl $ TR W TEWEE W @

TEAYC! S B TR B T R o
[o=0.05 TR Td @E & Afe 1 W AN Hife

a1 3848 1]

What is an operating system ? Discuss different
types of operating systems used in personal

computer. 7%

SR gl o B ? AR e § 5En e
T R me Rt yoRal | gl
iforg ¢




G

Or /38qt

Discuss the folowing briefly :

e @ gaa 3 faa=m i :

(a) .Application ofinternet in Biotechnoiogy 4
UETIE Y STa-SrEn 7 ST

(b) Central processing unit of a personal
computer. 34
AT FY B B AR T8 |

S-633-8-100
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S-634

B. Sc. (Part III) Examination, 2012
BIOTECHNOLOGY
First Paper |
(Molecular Biology & Biotechnology)
Time Allowed : Three Hours

Maximum Marks : 75

Note: Answer all questions.

T Tt 3 SER AR
1. Answer the following : 6x5=30
(a) Briefly comment on prokaryotic DNA
polymerases.

(b) Describe an experiment to prove that DNA
replication is semiconservative.

(c) Whatis Wobble hypothesis ?

(d) Draw the structure of t-RNA.

(¢) Differentiate between A, B and Z forms of DNA.




S-634

)

Freaian 3 S R
(@) SR A o AR H AT

®) 51 ., g 1 s SRR ¥ | T

© Srere e T8 7

(d RNA & G TR

(©) a.@.q.-%maﬁ’rA,Bqa‘zﬁﬁaa
HFC

Give a detailed account on replicatio'n DNA in

prokaryotes. 11
ﬁ\%ﬁ%ﬂﬁ?{mn.qﬁr@ﬁmﬁﬁﬁﬁm
HRT

Or /A

Discuss the épf)lications of recombinant DNA

technology-

cpime &G0 FERE 'eﬁ;@ﬁ N e

S-634

@)

Give 2 detailed account on franscription in

prokaryoles. _ it
aafdeE ¥ g o & e T
i |

Or /S48l

Write short notes onthe following:
(a) Initiation of prokaryotic transcription 5
(b) prokaryotic and cukaruotic RNApolymerases.6

ﬁqﬁf@ﬂﬁ@%ﬁﬂﬁﬁwz
(3) ﬁrmﬁ?n;mmﬂﬂanm
(b) W@@ﬁﬁrﬁ%mﬂﬁ.m@qﬁx

Describe lac operon and its regulation. 11

%ﬂiaﬂﬁﬁﬂ@ﬂ%m?ﬁlaﬂhaﬁﬁﬂn

Or /RE
What do you understand by DNA libraties 7 Give a

- comparative account of c-DNA and genomié DNA

libraries.




@

Describe translation in Ecoli and discuss the

significance of post translation modifications. 12

g P ¥ grodve uRea @ e AR qn
TRE-ZORId IRTaH! & HaE Hl IuiF HifT |

Or /4T
Write short notes on the following : 4x3=2

(a) Restriction endonucleases
(b) DNAsequencing

(c) PCR.
frfeied ) wftrey feoaferar fafa
(@) Rigwm wdrgRiE

(b) 3.GH.T. A

() ...

S-634-4-100
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B. Sc. (Part 111) Examination, 2012
BIOTECHNOLOGY
Second Paper
(Animal and Plant Biotechnology)
Time Allowed : Three Hours
Maximum Marks : 73

Note : Answer all Five questions.

T g It & SeX AN |

1. Attemptall parts: 3x10=30
asft T T
(1) What is the difference between vertical and
horizontal laminar hoods ?

FEEY o Afgs Ty e 89 § ;1 oK
BaE ?

(1) What are the different sources of contamination
in animal cell culture ?

ST HIRTH G F HQW % 0 A w
g7
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2)

(i) What are the  applications of monoclonal
antibodies ?

oA SRR 3 Rt i 7 ¥ 7

(iv) What are the main constituents of animal cell
culture media ?

v S Hada N § A 9o 70 e
27

{v) Briefly comment on measurement of growth in
animal cell culture.

oI HF FaE & ghy 3 A O e R
BT |

(vi) Briefly describe the procedure to isolate
protoplasts from plant tissue.

IRy ek § Sagad [Ger & S
&Y #§ TRy |

(vii) What do you understand by the term ‘single cell
protein’?
‘T BHIAHT M 93§ o779 1 TR & 7

(viil) Briefly describe a technique of plant
transformation that uses a bacterium commonly
foundin soil.

Y X 913 SR A O S @ EN 9E @
BYROT % Ay B w8 § saEe
(ix) Whatis somaclonal variation ?

STt (T=Te 1 & ?

S-635

®
(x) What do you understand by the term “somatic
embryogenesis” ?

e goligya” U% A ST T TR & 7

What do you mean by cell line ? Describe different

methods to isolate an ammal cell line. 11
HIH TET & ST F1 TR & 7 T P A
FererT B =t farfer faferat a1 ot Siforg

Or /Aqq[

Describe different methods of integration of foreign
DNA into mammalian genome.

oot €1.09.8. B | e | gameiig ee
%l fafr fafdrat a1 gofs $ifse

Describe different methodologies to develop
recombinant vaccines, 11

TS 9 foepfta e B e Rrarait @
U HIFTT |
Or /S8

Write short notes on the following :
{a) Transgenicanimals
(b) Genetherapy.

o T e fewferr fafe
{a) Wﬁﬁ
(b) S I |



4

How can genetic diversity be artificially created in
plants ? Describe conceptually different methods for
bringing this about. 11

Rl § iR A Hee arem & R wer
I B ST Hebell & 7 59 Hed ) Rl s
qU PINTT |

Or /39d]

What are the different uses of plant tissue culture ?

ey FHas g4 & A= suair e € 7

Describe the process of plant tissue culture starting
from the cell source and ending with the growth in
field conditions. 12

UrEY Seih Gaee o AT B Rl /Sas wid an
¥ Haftia o=T # O | gga % & gt qie &6
i T |

Or /375l

Write short notes on the following :
(a) Economic implications of single cell protein
(b) Transgenic plants.

frrfeiae 43 witng fewforr Rl
(a) DA PR N B anidies Ffeemet
(b) TSI &Y |

S-635-4-100
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B. Sc. (Part IIT) Examination, 2012
BIOTECHNOLOGY
Third Paper
(Industrial & Environmental Biotechnology)
Time Allowed : Three Hours

Maximum Marks - 75

Note: Answer all the Five questions.

o+t G g5t B IR AR |

1. Answer the following questions inbrief:  3x10=30
(a) “Spores and cysts allow the microorganisms to
overcome the adverse conditions of the
environment.” Comment.
(b) Whybacteriabecome resistant to antibiotics ?
(c) State whether true or false :
(i) Penicillin inhibits the cross-linking

reaction of peptidoglycan biosynthesis.
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(d)

(e)

(f)

(8)

(b

(1)

4)

(2)

(i) Only L-amino acids arc present in the
bacterial cell walls.
(i) Beerisnot adistifled alcoholic beverage.
Fillin the biank :
(1) Peptidoglycan is composed of ...............
and.................

(ii) Cyanobacteria carry out both ... e

(i11) Plasmids areresponsibie forextra.............
Name three microorganisms which are
responsible for food spoilage.

Why are organochlorinated pesticides
environmentally persistent ?

Draw a labelled diagram of the growth curve of
bacterial cells.

Write a short note on the purification of water by
the municipal water supply.

Define biological oxygen demand. What 18 its
significance ?

Write the functions of the following :

(1) Pih

(i) Fiagella

(1) Capsule.

)
PR Hel & HEd § I i
(a) ‘S T R % BT GEHSE] AT H

(b)

(c)

(d)

S-636

Sfcieher GRRIeTrl 61 | Y Ui € 1 feqeft
HITT |

sfary Tederafers & ofa ok = & s
g7

T ST STHE TAEY -
() AT IASraREE  HeAmw @
shre-feifeeT afaferan &1 Py el 2

IR SR R |
(iti) SRR UF TR TR 39 e 2 |

e et Bt et shifoTg -

(i) URCESFAEPT B TP coevvneeenneiannnnnn.
1. USSR X

(i) WEEE] § o - S
T T B © |

(i) THS STARFT oveveennennn F F
SUERI B B |
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(e)

()

(g)

(h)

(i)

0)

(a)

@

g v % g § Jaedl el de

_ﬁ&ﬂﬁﬂﬁ?ﬁ%ﬁmﬁl‘@q|

FFFARACE Bieees qrarae § dderd
e § ? |

ey PR & dETw W @i &
FTRY |

SR STt SRl 2T o B e O HR
feraquit forfa |

SN ST T S aRwINd BT | SEH
F91 HeT BT & 7
frraferire & s bt g :

) foems

(i) AT

(iii) P |

Name three items of commercial significance
obtained from algae. “Algae play an important
role in nature.” Comment. 6

Narer g1 e ew ST A Rt < aoriodes
Teq & IWE & AW fofew | e wER |

Tyt R e 8 1 el fafed |

(b)

(2)

(b)

3. (a)

S-636

(5)

Give an account of the spores found inbacteria.3

ey 3 ) P ) AT A
Or /qa1

How do heat and radiation increase the shelf

life of food items ? Name any chemical

preservative. 5

o et PR (R TR e Ta i Sk
mwﬁ%?wwwﬁmmm
7 o | |

Write short notes onthe following: 3x2=6
(i) Conjugation

(ii) Transduction.

Rretferfiea aX i fewforet fafe -

(i) "G

(i) TASRM |

“C‘hemical fertilizers and pesticides are farmer

friendly but not environment friendly.”

Comment. _ 6
| e T T ST PO B B &
%Wwﬁr%ﬁaﬂ'ﬁaﬁ% | Feroqelt i |
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(6)

(b) Discuss various conditions required by the

microorganisms which carry outbioremediation. 5

gEeiiedl BN AEiRAeanT &Y SNavd®
fafer=T araematf &1 qoie ST |
Or /30q[

Discuss various steps involved in the large scale

- industrial production of citric acid. Give any two

applications of citric acid.

R ot & i = § s Sl § gg
& &l fafsr=1 =)ol % Secre AT 1 Rifgen ot it
& STAIR 7 I T |

(a) What are the features of biofuels which make
them attractive alternatives over conventional
fuel such as petroleum ? 6

Afes Fo 3 P-TF FTed & R T a8
UEITram S T $69 % STThYD feed ald
g7

(b) Comment on the importance of yeasts in

industrial microbiology. 5

e gEieeE 9| & qed WO
eI |

(2)

S-636

(b)

(2)

(®)

(7

Or /S
Write short notes on the following : 2x3=6
(i) Lichens

(i) Mycorrhizas

(ji)) Fungalspores.

Pefeiae TR i feafor AR -

() T

(i) HEHTET

(iii) D B oY |

What are the conditions which favour the

spoilage of food items by microorganisms ? 5

& dd RREtE ¥ S @ T
Wﬁmgm@rﬁﬁam%?

Discuss the secondary treatment of waste water

for pollution abatement. 6
T et ¥ ST S ERE-GIZEACEEIE
oy ferarzer AIRTT 1

Write a note on Bt toxinas a biopesticide. 6
Srefrenas Bt 2t o feueft fafed |



@®)

Or /78991
Write short notes on the following :
(i) Botulism
(ii) Pasteurization
(iii) Biofertilizers.
Frrfafaa ox it femferar Rafe -
G R
(i) TR
(i) HI-IGH |

4x3=12

$-636-8-100




S-637

B. Sc. (Part I) Examination, 2012
BOTANY
First Paper

(Virus, Bacteria and Fungi)

Time Allowed : Three Hours
Maximum Marks : 50

Note : Answer Five questions in all. Question No. 1 is
compulsory and carries 20 marks. Attempt one

question from each Unit. These questions carry 7%

marks each. All parts of a question should be,

attempted together.

B 9T 9 & S AR | 9 Ho 1 aiferard
20 ! F B [ TAF PR A T 957 AP |
S TS 7% ST B (T 99T B @l o e
Y ST |

L. Answer the following : 2x10=20
(1) Penicillin

(ii) Hymenium
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@)
(i11) Coenocytic hypha
(iv) Mosaic symptom
(v): Gram-negativebacteria
(vi) Pasteurization
(vii) Spermatization
(viii) Edible mushrooms
(ix) Tinsel and whiplash flagella
(x) Basipetal succession of conidia in conidiophore.

i & e g -

(i) uiHREs

(i) e

(i) Hfafes sgw

(iv) ST T

(V) - SR

(vi) PSERIESIEH

(vil) TFIETEILN

(viii) ZTSeT ASTEH

(ix) oo o feeumisr wforar
(x) BB W AHUTH BT |

Unit-I
§PE-1
Describe inbrief: ' 72
(a) Asexual Spores produced by fungi
(b) Structure ofbacterial cell.

=g

S-637

3)
e freor difsme -
(1) et & w o T T
(@) oAt B d@eET |

Describe the economic importance of bacteria. 7%

TR B it Tewg &1 o PR |

Unit-IT
-1
Write short notes on the following : T

(a) TM.V.
(b) Replication of bacteriophage.

Frreiie TX dfer fewfow fofw
(31) oA
() SRR qad B |

Describe the following : 7V2
(a) Transmission of plant viruses

(b) Symptoms ofplant viruses.
Ferieiieret a1 ot hiford -

(1) Wﬁﬂ]ﬂaﬁﬂﬁﬁiﬁ
(3) arEg-femTope & T | |




(4)
Unit-1IT
-1

Describethe processes by which bacteria multiply. 7%2

39 Rt = oo S Fem SRR @ |
T E |

Write briefly on the following : 7%
(a) Nitrogen fixingbacteria
(b) 'Maintenance of bacteria in laboratory.

Friid it o fafe

(1) “TrgieT Refre St

(@) ST § SFRET H -G |
Unit-1V
TPE-TV

Describe the life history of Pythium, the diseases
caused by the fungus and their control. 7

‘AT $ eI H 90 HIT | 56 &0 8
gt A B A IO B g ST VFUH B AR H
I BT |

Describe the life history of Puccinia graminis tritici
and the recurrence of rustin India and its control. 772

‘it It ead @ daw 9% F=1 T
FRT | T F IR-GR T AT DY o o7 S
I ™ & I ot e |

S-637-4-6,000




S-638

B. Sc. (Part-I) Examination, 2012
(Regular & Exempted)
'BOTANY
Paper-I1
(Algae, Bryophyta and Lichen)
Time Allowed : Three Hours
Maximum Marks : 50

} Note: Answer Five questions in all, Question No. 1 is
compulsory. In addition to Question No. 1, there will
be four Units. Each Unit will consist of two questions
out of which one must be answered. Question No. 1 is
of 20 marks and each of remaining four questions is of
7Y2 marks.

F 4 9 B I AR | 9 Fo 1 P B
999 9. 1 3 SRiRe ar gl ¥ 1 o weE § 9
g% 2R, R @ ©F B S 3 omawEm T
SR . 1,20 St 1 & IR o §¢ AR 95 F w0
7 S H R |




@

Weite notes onthe following :

() Isidium

2x10=20

(it} Internal structure of Lichen
(iii) Synzoospore

(iv) Calyptra

{v) Auxospore

(vi) Columella

(vii) Scales

(viii) Perianth

(ix) Heterocyst

(x) Coenobium.

Ferfaiag WX fewior fofe
() oTEHeEA
(i) TEHA B AR T
i) TR

‘ (iv) %ﬁfﬁT

S-638

(v) SHFRET

(vi) HIGAA
(vii) e

&)

(viit) AT
(1x) et
(%) GISIEREl
Unit-I
@RI
Describe the following : 3 ¥ax2

(a) Economic importance of algae

(b) AscxualreproductioninLichen.
Rerfifadt 1 o AL :

(%) Qe A g TR

(@) A & SR o

Describe the following: 3%ax2
(a) Rangeof thallus organisationin green algae

(b) Typesof Lichen.
Pt 1 a0 A -
(@) &0 Sveret 28y AT B ot A TTE

(@) PP TBI !

S-638
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C)

Uniz-17

§FE-N
Write short noteg onany three ofthe following: 214x3
(a) Gloeotrichia
() Zygnema
(©)  Navicula

(d) Coleochaete,

il & @ Ry S W HRre R R -
(%) Remare

(@) fomfy

() g
(@ S,

Describe any three ofthe following : 2¥2x3
(@ Cell Structure of Oedogoniym

(b) Sporangia of Ectocarpys

©)  Vaucherig

(d) Hydrodic{yon.

5-638

E)

TR 3 & R it a1 oy o -

Unit-111
IER-0I
Write short notes on the following : 2153
(a) Gametophyte of 4nthocerps
(b) Gametophyte of Pogonatum

¢) Gemma,
;mwmwm:
(®) TIRRIT 7 Mrreee
(@) e = WdgEe

M S
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(6

Draw well labelled diagram of any three of the
following: - 212x3
(@) L.S. sporophyte of Anthoceros

(b) L.S.Sporophyte of Pogonatum

(¢) T.S.leafof Pogonatum

(d) Gametophyte of Pellia.

Prerffe § @ Reesl &9 & it Rl g
(F) TARAE S WABES F TG F1C
(@) ‘i § TGRS H THaq BT

Unit-IV
=PRIV
Describe any three of the following : 214%3
(a) Vegetative reproduction in Bryophytes
(b) Economicimportance of Bryophytes
(c) Scalesof Marchantia
(d) Elater.

(7

R § & Rreet i @ aoi i
() sETEECE o 9Eio

(@) AT B G SN
() AR %

(@) A

Write short notes on any two of the following: 3%x2
(a) Sporophyte of M, archantia

~ (b) Sporophyte of Pellia

(c) Sporophyte of Frullania.
Rrefefaa & @ Rt & uT HiEa frafert R -

() “AEBRTET H EUPES
(@) A T EEE
() I % TUHRE |

S-638-7-6,000



S-639

B. Se. (Part I) Examination, 2012
BOTANY
Third Paper
(Pteridophyta & Gymnosperms)

Time Allowed : Three Hours
Maximum Marks - 50

Note : Answer Five questions in all. Question No. 1 is
compulsory. Answer one question from each of the
Units I, II, IIT and IV. Attempt all questions in a

sequence.

et UrE A @ I AR | e Fo 1 AfEE B
TA% SR L 1L, LI 997 IV § U0 959 0 397
AT | | Tt Y 5 A R

1. Describe inbriefthe following : 2x10=20
ferictite a1 wfar el iR -
(1) Amphiphioic siphonostele

UHITRAIEH FFHIAEIT
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()
(1) Proembryo
IR
(iii) Bars of Sanio
T i qifar
(iv) Periderm
e
{v) Rhizome
UET
(vi) Glossopodium

rEfeT

{vii) Trabeculae
s
(viil) Maiden-hair Fern
NST-BAX T
(ix) Pollen grain of Pinus
“qEE’ T ITHT
(x) Ephedrine.
THYH |
Unit-1
-1
Draw only well labelled diagrams ofthe following :

(i) L.S.ofStrobilus of Selaginella
(i) L.S.ofstrobilusof Lycopodium. 3Ve+4

3
ficiiae & Paat Tmife R TR -
() ToAfmar 3 SeRag @ T F
(il) ‘TRHRNEIN D LETE B T e |
What is heterospory ? Name the plant hairing this

condition and describe its life-cycle 1(.)rif:ﬂy. 7a

feweiteiroyen a1 & ? a5 oremay o 09 % urd anh
T, SEH =7 T e 9% B §aY F Ragr i |

Unit-11
SR~

Describe in detail the spore bearing structures of

Adiantum and Nephrolepis. TV
Ueoen’ T VR’ B 7] g7 H7A A
et 1 faga faaer it

Draw only well labelled diagrams of the following :
(1) T.S. petiole of Marsilea
(i) T.S.ofaerial shoot of Equisetum. 3hard

fFrfied @ $aa Tifed fe sy
() ‘Ao % TolgwT F STy e
(i) ‘GHEIHIEH’ %l Ay STaT H TR FIE |



(4)
Unit-III

111
Draw only well labelled diagrams of the following :
(1) T.S.ofCycasleaflet
(1) T.S.ofCycasrachis. 4+3Y

FrefiRee % Paw it R TR :
(i) ‘AEHE & ARAC B AT FE
(i) ‘HEHE’ B AW B T Fe |
Discuss Cycas in a living fossil. 7%
e’ SHfae Siaren &, Rt #i |
Unit-IV
THR-IV
Draw only well labelled diagrams of the following :

(1) L.S.malestrobilus of Ephedra
(1) L.S.malecone of 'Pinus'. 3Yat+4

i & Saq st s o=e
() ‘SBF’ 3 R GIAH B 79 Fe
(i) “TETH’ & X 91 B T B |

Describe the structure and morphological nature of

ovuliferous scale of Pinus. ED
TRFE’ % SAIAHTH el B TS T ST Ty
1 fEeT difom

S-639-4-6,000




S-640
B. Sc. (Part-11) Examination, 2012
(For Regular & Exempted Students)
BOTANY
First Paper

{Angiosperms—Taxonomy, Morphology, Anatomy &

Economic Botany)

Time Allowed : Three Hours

Maximum Marks . 50

Note : Answer Five questions in all. Question No. 1 is
compulsory. Attempt one question from each
Unit. All parts of a question be attempted

together.

e 9t U9 % IR AT | W A, 1 e -
% | Yk SoRTS A U W9 AT | U WA 3 T
qIT T TAC UHATY a1ty |




(2)

Answer in brief any ten of the following : 2x10
Tt ¥ % R 2 % sty I difrg
(1) Polyembryony

R unl
(i)  Cyathium inflorescence

HIARET qogsy
(1ii) Parietal placentation

foreirr ey
(iv) Hypogynous flower
v) Microsporogenesis

YA

(vi) Binomial nomenclature

feam wefy

(vii) Double fertilization

s

(viii) Apomixis

S-640

T

(3)

(ix) Edible part of litchi

T &1 @ g
(x) Medullary bundles.
T g
(xi) Oil glands
e e

(xii) Phyllotaxy.

yoffeary |
Unit-1
T
Describe Engler and Prandtle’s system of

classification and mention any five merits. 7Y

TR T sz % i @ a o dif
it R it Fafireesit an e |

Write botanical name, family and the
morphological nature of the economically
import;ant plant part yielding any three of the

following : 21ax3

S$-640




(4)

Erafiag & o Beel 4 T oae a e dredt %
TR AW, $6 U9 e Ted A A

(i) Opium
G
(i) Wheat
(ili) Chir
41z
(iv) Jute
e
(_v) Sugar.
G1aill
Unit-I1

S-640

LIRS ||
Describe the chief taxonomic characters of
the family Solanaceae. Give the botanical
names of two plants. 4
SR g % Ted aftem wan & o
it | &1 Qrell % arreafae AW AT |

(3)

(b)y How will you distinguish between the

androecium  of Convolvulaceae and

Papilionaceae? 3%
5 ferde B ?

{a) Describe salient features of family Asteraceac

(Compositae). 4
ffed (FaTe) o 3 fafar o @ Ao
T |

(b) Give the comparative account of gynoecia

of Cucurbitaceae and Ranunculaceae. 3%
e T g g b AT 1 JEIE
Fuie ST |
Unit-1Ii
-1l
What do you understand by anamalous secondary

growth? Illustrate your answer with one example

from the dicots. 72
aﬁfﬁiﬁ?ﬁmﬁq@%{\mmwﬁ%‘? A T
1 FESeTaEt | %.@G&W@W@ﬁmt

5-640



(6)

Draw well labelled diagrams of the following :
{a) T.S. of Orchid root
(b) T.S. of Dorsiventral leaf. 3%+4
fafofiaa & i fosr awmsy
(@) - SBS TS & STITY H12
(b) GSTHTY Il &l LRI HIE |

Or/3ga

Write short notes on the following : 2%2x%3
{a) Abcission layer
(b) Meristematic tissue

(c) Cortical vascular bundle.

fr=fatad o dfem el faiag -
@ &g
) i dw
(©) TP e A |
Unit-1V

TFE-IV

Give an illustrated account of the development of

‘dicotyledonous embryo. ’ 7%

s fadreeelt gor o e @1 afas faa i)

S-640

(7)
Write brief notes on the following : 2V%%3

(i) Function and development of endosperm
(ii) Hypanthodium inflorescence

(iii) Anatropous ovule.

(i) TSI AT |

S-640-7-6,000



S-641

B. Sc. (Part If) Examination, 2012
" BOTANY
Second Paper
Time Allo.wed Three Hours
Maximum Marks : 50

Note: Answer Five questions in all. Question No. 1 is
compnisory. Attempt one question from each Unit. All

parts of a question be attempted together.

% G e B FOC AR | 99T Ho 1 i #
UAE THE § T G BT | T G B T 9
ar-ar R S =R |

I Write basic informationofany ten of the follbwing :
| 2x10
(i) Autoecology
(ii) Main causes of degradation of soil

(ii) Croprotation



§-641

2)

(iv) Chromomere

(v)  Polynucleotide

(v} Neo-Darwinism

(vil) Back cross

(viit) Karyotype

(ix) Single stranded DNA

(x)  Ecofriendly Technology
(xt) Energy flowin Ecosystem

(xi1) DNAmodel of Watson and Crick.

ﬁwﬁﬁtﬁé%waﬁﬂﬁwﬁﬁﬁq:

(i) TR

(i) T % ST B e FR
(i) BO %

(iv) FRfRR

W) dieigrEress

(vi) TE-gifdHarE

(vii) T gy

5-641

(3

(viii) BRATETET
(ix) THEEET €1.09.0.
(x) TR g

(xi) QR & St SaTE

(xii) ArTHA-Fpm 1 €.u9.u. i |

' Unit-1

R-1
Describe the mechanism of inheritance as proposed

by Mendel. 7%
Fo3F &R W Y @ e 9 geeE

Write short notes on any three of the following : 2Y4x3
(i) Cellcycle

(11) Homologous chromosomes

(it)) Complementary factor

(tv) Incomplete dominance.
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4

W@aﬁawmwmmm:
(i) i T

(i) T o

(ili) ITF BRF

(iv)  37gef semferar ¢

Unit-11

-1
Describe different types of Polyploids. What is role of
polyploidy in Agriculture ? 7%

R ST & ARt @ ook R | SEIRT
-8 AR A & 7

Differentiate between any three ofthe following : 214x3

(i) Induced Mutagen and Chemical Muta gen

(i1) Sex-linkage and Sex-determination

(it} Synthetic theory and Theory of Natural
selection of Evolution

(iv) Heterochromatin and Euchromatin

(v)  Unitmembrane model and Fluid mosaic model.

&)

Frrfoiea & @ 5t 89 7 SftR T iR
() R I 7 TR

(i) ToT-TEeR=an g Riv-freizor

(i) PR 7 RIS I @I P
(iv) BETUHIAICT & FhHTeA

(v)  ZFe e e s AN e |

Unit-11T

-1
6 What is Ecosystem ? What are various components of

Ecosystem ? Describe the ecosystem of apond. 7%

iRRafees o R e ¥ 7 wRRaR 6 A3
e 7 Rt T B QIRGS & 9o B |

S-641
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©)

Draw labelled diagrams of any three of the following :
2%2x3

()  Anatomyofany xerophyte

(1) Ecological pyramids

(i) Different stages of Hydrosere

(iv) Anatomyof Rhizophora mucror;ata {oniy stem).

Fefefea & @ Rt @ = T etz
XG5 i -

(i) b o weafog & stiafe g

(i) SRR Rrfre

(iii) ST SRR 3 T orawar

(V) ESIBRT TR B SHiaRe HeerT (S o) |

Unit-.—IV

THE-IV

Gtve an account of Soil forming process and discuss

the effects of various factors on this process. 7%
T Fter e B ool e g s s 59w
% BI-Y BT e e € |

™

Write short notes on any three of the following : 223
(i) Usar '
(i) Cationexchange

(iii) Soilconservation

(iv)  Soil fertility. .
Frfafga & @ =t &9 o @it feogforn
fafed :

() I

(i) gE faftme

(i) G G

(iv) T IEXa |

$-641-7-6000
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B. Sc. (Part IT) Examination, 2012
BOTANY
Paper-1I1
(Plant Physiology)

Time Allowed : Three Hours
Maximum Marks : 50

Note : Answer Five questions in all. Question No. 1 is
compulsory. In addition to this, attempt one question
from each of the four Units. Attempt all parts of a

question together.

% G et & TR AT | e Ho 1 oER Y | T
TR = SHEal 3 A 0 T O O W i |
TS A9 & T A B I THA A

1. Briefly descnibe difference of the following : 4x5=20
(a) Biological clock and autonomic movements

(b) Activeand passive ion transport




S-642

(2)

(¢) Hexosemonophosphate shunt and glycolysis
(d) Opcning and closing of stomata
(e) Sand culture and solution culture.

fyefentize & oY 1 98T § guie ST

{/nit-1

-1
What are enzymes ? Describe the mechanisimz of
enzyme. T
TIEH FT B & 7 ORTEH i Ghaar @ g
T |

~}

Write short notes on the foliowing :
{a) Essential nutrient elements

{h) Golgi bodies.

frmfafaa qx witre feofr faf -
(37) omasTs qEH O -

(3) "iest #A |

4,

£

5-042

(3)
Unit-1i
-1
How is water taken up by plants 7 Describe the
mechanism of active water uptake in plants. 7V

qelt % AR H SUECT 6 S B & 7 qel

iR T ST 2Bl BT Bl O BT |

Explainthe following: - T
(a) Hatchand Slackcycle
(b) Roleofiight mphotosynthesis.

Frfiaad &1 SaEsy
(&) B9 e w=ie uftay
() TERS-HoelaT § YIS B G |

Unit-111
gFE-11
Write short notes onthe following : T
{a) Anaerobicrespiration
(v} Biosynthesis of fatty acids
{c)y Nitrate reduction.
Frreafirfige o ity fermferd faftan
(&) ersifrdi e
(@) earopl & geaym

I

(q) e Aa=E T |




(4)

Describe briefly the components of electron

transport and their function i plant mitochondria. 7%

et $ ARSI H Ioae IEad § gt
T TAT 3T HIY H GHY 7 o i |

Unit-IV
IV
Give an account of photoperiodism and its underlying

mechanism in plants. 7V

NGt F Sfremiierr aw SO duE Rty &
qui HITT |

Write short notes on the following : 7%
(a) Vemalization
{b) Dormancy

(c) Abscission.

frr=tferiad qx dftre fewferr fofa
(a7) aEd®

(=) wgf

(@) faerm

5-642-4-6,000



A-S

S-643

B. Sc. (Part I1I) Examination, 2012
(For Regular & Exempted Students)
BOTANY
First Paper
(Microbiology & Plant Pathology)
Time Allowed : Three Hours
Maximum Marks : 75

Note: Answer Five questions in all. Question No. 1 is
compulsory. Beside, attempt one question from each

of the four Units.
T G 91T B T GIRTT | O Fo 1 SRR R | 5
STIIRERT =X ShEat & 0 i § W T B |

1. Describe the following in brief: 3x10=30

(a) Murein

(b) Targetspots

(¢) Endospore ofbacteria
(d) Bacterial flagellum

(e} Satellite virus

(f) Dampingoffofscedlings
(g) Necrosis



- 8-643

(2)
(h) Heteroecious pathogen
(i) Tiplasmid
(j) Mycoplasma.
ferefeiga & |9 § fafd

Unit-1
-1
Describe in detail the symptoms, spread and control of

Yellow vein mosaic discase. il

G R A3 A % e, P w e
Ferge FoereeT A1RAC

S-643

(3)
With the help of suitable diagram describe the
replication of RNA. 11

e el < weran & STX.4H. 4. Rt & &er
T o B |

Unit-1IT

@RI
Describe the symptoms, causal organism,

epidemiology and controlof Scab disease ofpotato. 11

g ¥ @ T F TN, BROCE I, FTEE
T @ Q1 Foraisror < fafedt e el e |

Describe the process of transduction in prokaryotes. 11

SrafEiea # qeesAer R @ e 9 |

Unit-IlT
-1
Write notes on the following : 11

(a) Stem galls of coriander
(b) RedRotofSugarcane.

Frrfgd o) fewfordf fifed
(1) ofvra % & T
(7) T W AR qEA WU



)
Describe the causal organism, symptloms,

epidemiology and control of "Late blight of potato™.

1
I B B8R FTrh A0 & FEen, T e
g 1 Frdarr faf & aofa SR |
Unit-1V

IV
Write short notes on any three of the following :  4x3
(1)  Water-borne diseases
(i1) Allergens
(iii) Biofertihzer
(iv) Sewage treatment.
freaforfge & @ Reedt i o wiftre feaforf fflara
(i) it et
(i) Toeig
(iii) ST-INRH
(iv) aIedAd ITE |

What do you understand by soil fertility ? Describe
briefly the nitrogen cycle. 12

3 IEGEA T 2 7 TELIN °% B faE
AR |

S-643-4-3500
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S-644

B. Sc. (Part I11) Examination, 2012
BOTANY
Second Paper
(Cell & Molecular Biology)
Time Allowed : Three Hours
Maximum Marks : 75

Note: Answer Five questions in all. Question No. 1 is
compulsory. Attempt one question from each Unit.

Attempt all parts of a question together.

et e T B T AR 1 W Fo 1 o ¥
nﬁzﬁsﬁéﬁwnwaﬁﬁm@m%mﬂwﬁ
3 IR THATY B |

1. Answerany ten of the followinginbrief: ~ 3x 10=30
(i) Isoelectric point
(i) t-RNA
(iii) Histones
(iv) Microtubules
(v) Glycoprotein
(vi) c-AMP




5-644

2)

(vii) F rée cnergy concept
(vii1) Lagging strand

(ix) Programmed cel] death
(x) Celicycle

(xi) Energyrich compound

(xii) Sucrose.

et & & Rl @ 3 w8y & oo AR -

() SR fig
(i) A-R.T1.q.
(it) BEN

(iv) W

(v) TSRS
(vi) HI-T.@H. .
(vii) T B Hebey
(viii) ARRT o

(ix) A 7Y FARY
(x) HIAB TH

(xi) T &+ B

(xii) FehIT |

3.

&

&)

Unit-1

THE-1
Give a detailed account of the structure and function of

the various polysaccharides found in plant cell wall. 1 2

qrRq FifarEe iy § af 9@ a9 Ry dadwags
) T o e o g e AT |

Give aconcise account of any two of the following :
6%2

(i) Classification oflipids

(i1) 20 stricture of proteins
(iii) Globular protem.

Preririiad & O Rl <) ot diftra faer i
Gy Fafs @ e

iy T2 weE
(iii) TG NE |

S-644
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4

Unis-IT

THE-TI

Give a detailed account of the process of transcription
in Eukaryote and enumerate the step in the editing of

m-RNA. "
g & e sk & e e 4 o
TH-X.OA.U0. & 9T ® 3 Haan et
&R |

Give abriefaccount of any two of the following : 5'2x2
(i) Role of nucleic acid in protein synthesis

(i) Genetic code

(iii) Contribution of recombinant DNA technology

in crop improvement.

et ® @ Rt & o wiftra e AR

() AT dewr § it UHS B AEH

(i) e Pie

(i) G HARTT 070, THE B BEA B GAN
7 qEM |

S-644

)

Unit-111

TR
Describe the mechanism of enzyme action and discuss
the effect of temperature on enzyme activity. 11

TRTEH & HETCTR a0 FE T O T
AT B TG F TS |

* Write short notes on any two of the following:  5%%2

(i) Redoxreaction
(i) Michailis menton constant
(iii) Law of thermodynamics.

Rrefiiaa & @ el & W aftr feoref fafed
() e afeirar

(i) ATEHRTE AUC HEeT
(i) eATETERTER & |

Unit-IV
@RIV
Write short notes on any two of the following :  57%2x2
(i) Endproductinhibition
(i) Enzyme induction
(i11) Allosterism. '
Foreferia & & foel &) T wferer fevafor e -
() e S T
(i) USTRH U8R
(it)) TR |




(6)

Explain the concept of second messengers with the
help of suitable examples and discuss their role in the

regulation of enzyme activity. 11

frdi AR & Heed T IeE "ied Ay
ueeTEH WA A o9 ArTed ud e fared |

S-644-6-3500



A-Y
S-645

B. Sc. (Part III) Examination, 2012
(For Regular & Exempted Students)
BOTANY
Paper-III

(Environmental Botany)

Time Allowed : Three Hours
Maximum Marks - 75

~ Note : Answer Five questions in all. Question No. 1 is

compulsory. Attempt one question from each Unit.

Attemptall partsof a question together,

T U 9 B T AT | 99 o 1 e D |
T FHE Y UF weT g | TF 999 3§
TGS % IAX THETY A |

1. Write short notes on any tenof'the following : 3x10

(1) Fossil fuels

(ii) Noise pollution
(iii) Ecological pyramid
(iv) Energy flow




S-645

(2)

-(v)  Carboncycle

(vi) Biodiversity

(vii) Parasitism

(viii) Ozone depletion

(ix) Populationdynamics
(x) Biospherereserves
(xi) Biotic potential

(xii) Plant succession.

Pyt & & Rl o T ftra fewior ffe -
@) ofensm e

(i) A T

(iif) RRafbg frafie
(iv) Tl JATE

(v) e <

(vi) €F$4%ﬁ§a?n

(vii) TXier
(viii) ST &Ror

(ix) e SEATHad
(x) SrrEsER ol
(xi) FrATeH dreferaa
(xii) &Y AT |-

$-645

(3)
Unit-1
-1 ‘
Define soil. What are the problems of soil inIndia? 12
g @ R B | WRG d TE @ Fw
e § ?
Discuss about fossil fuels and write down the draw-
backs ofits uses. 12

S e B 9§ e B T o A
= e, At |

Unit-1l
w1
Describe air pollution sources, types and effects. 11

a1g ST & T 36D TR T Tl B AT
T 4

What is soil pollution ? Describe various sources of
soil poliution and their impacts. 11
T ST T B 7 5 g & Rl Al o I
e T fereret i |

Unit-1f
EE-11
Write short notes on any two of the following : 11
(i} Endemism
(ii) Natural vegetation of India
(iii) Biodiversity.



(4)
Foyifefiae # & et &1 W it fewfer el -

() Fusfrm
(i) TR %Y TP Feai
(ifi) Sra-fafeer |

Discuss in brief the various factors that regulate the
population growth. 11

wae gha B Fafe a6 T bt srE H

Gfara s Al |

Unit-1IV
RV
Write short notes on any two of the following : 5122
() Watermanagement

(ii) Nutrient disorders
(iii) Soil conservation.

FereforiRerr & & vt 2 uv Witray feoafordf R :
(1) e HEg=EH

(i) 9ot R

(iii) TaT T |

What are problem soils ? Describe briefly the
various methods of soil reclamation.

e gE o A ¥ 7 g B P 4 (YER)
e ot R R g A e
- $-645-4-3500
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S-646

B. Sc. (Part I) Examination, 2012
GEOLOGY
First Paper
(Physical Geology)

Time Allowed : Three Hours
Maximum Marks : 50

Note : Answer Five questions in all. Question No. 1 is
compulsory. It is of 20 marks. Select one question

from each Unit. All these questions carry equal marks.

% O S @ ITY AT 1 e Ho 1 T R
THD 20 916 T | T TP 4 T I I

=1 gl uel & o T E |
1. Write short notes on the following (in about 50
words each): 20

(i) U-shapedvalley

(ii) Erratics



5-646

(2)

(i) Voleanic products
(iv) Exfoliation

(v) Loess

(vi) Braidedstream
(vi1) Ventifacts

(viii) Meandering

(1ix) Continental shelf
(x) Oceanic trenches.

Freferfst T s feat Riftae (s e

50 g A ) -
() U-3TR gt
() e

(i) A & g
(iv) HIET (TFARIerIe)
(v) @
(vi) 3T T
(vi)) Juérdaey
(viii) fergdor
(ix) TETEIE O
(x) TR Al |
Unit-I

-1
Enumerate various methods of age determination of
Rocks. Describe Carbon-14 dating method. 7%

Sl 1 oy Fal @1 fafew faftey g G
Ple-14 3177 Freier iy & aviw i

x

S-646

)

- Write noteson any two of'the following : 7

(1) Palaeozoicera
(if) Solarsystem
(i11) Branchesof Geology.

Friia & & el &1 o fewforat foft -
() OfcrsTE He
(i) AT Tved
(iii) Yl & e |
Unit-IT
-1
Describe the geological works of wind. 7Y%

a1 BRI 6T I AT a1 1 O For |

Write notes on any two of the following : 7Y%
(1) SoiltypesofIndia

(11) TypesofLakes

(111) Mechanical weathering.

i A | gl & I femfergt fafa
(i) 9T A 9o & FB
(i) 3N B WK
(iii) TP AU |
Unit-IT1
R~
Discuss the erosional and depositional landforms
made by river. 7%

T & a0 AEE qu WO ek &
fraerm Hifoe |



“

Write notes on any three of the following : 7
(1) Causesofglaciation

(i1) Drumlin

(1i1) Waterfalls

(iv) Transportation in Glacier.

et o | el i o) fefore fafe -
() RS &R

(i) g

(iii) TN

(iv) fewg g aftae |

Unit-IV
HE-IV

What are coral reefs ? Describe with sketches how are
they formed. 7Y

yar fafer 7 8 7 Rt 9 demar § guemEe f 3
T E |

Write notes on the following : 7
(1) Oceanic currents

(ii) Coastal landforms.

fpiforie ox fewferat fofn
() HEErHYT 9
(i) T EFAHRAT |

S-646-4-500




S-647
B. Sc. (Part I) Examination, 2012
(Regular & Exempted)
GEOLOGY
Second Paper

(Structural Geology)‘ :

Time Allowed : Three Hours
Maximum Marks : 50 .

Note : Answer Five questions in all. Question No. 1 is
compulsory. It is of 20 marks. Select one question

from each Unit. All these questions carry equal marks.

B U1 99T B TR AR | 39 o 1 e ¥
D 20 3% ¥ | n?azsméﬁ@r!s:rgﬁq:
o W e B ot T ¥

1. (a) Write short notes on the following (up to
50 words) : 2x5=10

FrreterfReet o aiftrey Feoqeht e (50 st o)

(i) Boudinage structure



G

S-647

(ii)

(iii)

(iv)

(v)

| (2)
Batholith

ST
Crenulation cleavage
£ QREBCERE]

Low velocity zone

GIERIEEEEI]
Plunge of fold.

TAG & T |

Differentiate between the following: 2x5=10

Freferfea o fvie s :

(1)

(ii)

(iii)

(iv)

(v}

Heave and Throw

fa

Mid-Oceanic Ridge and Trench
T & 7 R R g
Transcurrent and transform faults
IIHITE ST B HaT
Dykeand Sill

e AR

True Dip and Apparent Dip.

% T IR STRCE 7 |

S-647

(3)
Unit-I

Rl
Describe the various types of Plato Boundaries. 7%

= TR & <ie FRART @1 aoie ST |

Write detailed notes on the following : 7%
FrrfeTRad o) faeaia fewft fafew
(a) Stressand StraininRocks
At & wfcrae aqur gy
(b) Brittle and Ductile deformation.

EEGE G SEGRE L i

Unit-11
-1
What is unconformity ? Give their types. V2

fore feram a7 819 & ? 3919 TRT ol FaRT |

Write notes on the following : T
fFrfeiad wr feolt fufe
(a) Discordant]gneous intrusives

fordl g §EAd

(b} Geometrical classification of folds.

T T S I |

Unit-1lI
@RI
Describe the effects of Fault on folded strata. 7'

ST T G GG YL TG T JU T |



(4)

. Write notes on the following: T2
frerfeige v femolt ffe
(a) Foliations

REN

(b) Thrust Fauits.
$E el |

Unit-1V

IV
Describe the interior of the Earth as revealed by

seismic waves. 7Ya
i N A0 w9 g & iy @ adw |
FifTT | |

Describe the following: : V2
Frr=tieriee & ot ffag

(2) Neotectonics

BRI RS

(b) Recognition of Top and Bottom of the beds.

IR 1 IR i vgam |

S-647-4-500



S-648

B. Sc. (Part I) Examination, 2012
(Regular & Exempted)
GEOLOGY
Third Paper
(Crystailography .& Mineralogy)
Time Allowed : Three Hours
Maximum Marks : 50

Note: Answer Five questions in all. Question No. 1 is
compulsory. It is of 20 marks. Select one question
from each Unit. Marks for other questions are

indicated on the righthand side.

e G e B IUT AR | T Fo 1 FaE B
THD 20 3% § | T 3R o UF W9 HT | I

et % i et ST SifR B |
1. Write shott notes on the following (not more than 50
words each): 20

(1) Tektosilicate minerals
(i1) Moh's scale of Hardness

(iii) Atomic bonding in Halite mineral




S-648

(2)

(iv) Centreofsymmetry

(v) Symmetry elements of Gypsum type
(vi) Positive and Negative forms

(vii) Openand closed forms

(viil) Two minerals of cubic system

(ix) Twinned crystals

(x) Physical properties of quartz mineral.

Frefead ) i femPrl il (STR 50 o= 9@
3t T &) -

() FFIRe @

(i) € % HOITT YA

(i) BeEe § T e

(iv) ¥ B gHHE

(v) R ey 3 gRfAld T

(vi) T ST TN SR

(vii) GET o T STl

(viii) & FfF TIE & @i

(ix) THIC PHEed

(x) e & e o0 i aoie A |

S-648

3)

Unit-1

w1
What is symmetry ? Explain different elements of
symmetry in crystals. - T2

ey 7 ® 7 fheeal & it owinfy ot & qoF
HNH |

Write short notes on the following : TV
(1) Lawoftheconstancy of Interfacial Angles

(11)  Stereographic projection.

Frrafier o wiftrer fewafordt fafe -

(i)  STURERI STaw B i

(i) RS Ao |

Unit-IT

_ m%-ll
Give the crystallographic axes,.elements of symmetry
and forms of orthorhombic system. Name two

minerals crystallising in this system. T

AR qEa & ofell, TR T o TR
1 Ui IV | 37 YA % & @il & A AR |




S-648

)

Write notes on the following : 7Y
. 2
(1) Prisms
(1) Domes
(iii) Pyramids.
frreieiad TX R fafed
@ By
(i) SFY
(iii) frafaey |
Unit-1lI
-1
Explain the following : 172
2

() TypesofCleavages
(i) TypesofLustures

“(111) Colourin Minerals.

freforRea @ aof9 SR
() foeew & g
i) T R
(i) @i |

Write a detailed account of silicate structures.

Rt sreamel 1 freqa aofa A

&)

Unit-IV
-V |
Give the chemical composition, physical propertics,

occurrence and uses of Mica group of minerals. 7%

m@ﬁqﬁc@ﬂ@mﬁaﬁml

Give an account of physical properties and chemical
composition of the following minerals T2
(i) Olivine

(ii) Hornblende

(iii) Biotite.

Pty @RSt @ At TN W@ L IRIRE
e & faaRer AT -

() A

(i) eF=TE

(i) SAEE |

S-648-5-500




S-649
B. Sc. (Part-1I) Examination, 2012
GEOLOGY
First Paper
(Stratigraphy)
Time Allowed : Three Hours

Maximum Marks : 50

: (1)  Answer Five questions only.

(ii) Select at least one question from each Unit.

Each question is of 7% marks.

(ii) Question No. 1 is compulsory and is of 20

marks.

6 Faw i w3 Ien SR |

@) TF THE Y HH-H-%HH TF N9 HINTT | TH
ST 7% Sl B ¥ |

(i) W9 H. | AT ¥ ud 20 ARl a7 R




S-649

(2)

Write short answers/notes on the following (not

more than 50 words each) : 2x10=2¢

Frafifiae % it ST/t ffay (s 5o
o=t ¥ it 1)
(1)  Write important characters of Formation,

qs‘hﬁsmas%acgufawﬁff@m

(i) Give a brief account of stratigraphic

correlation.
R T a5 Rty difvr |
(i) Describe briefly Haimanta Group.
S WYE & GaT § quig BN |
(iv) Give lithology and age of Muth Formation,
3% S & fo-aew o Y R |
(v) Describe in brief the important events of

Triassic period.

mﬁwmﬁm@m&ﬁwéﬁqﬁ
T FHifsro |

(3)

(vi) Give names of formations of Lower
Gondwana successjon. Write name of two

important plant fossils of this succession.
9 v s o St % qm feifa |
T W & 6 a1 eyl Tty S
& M ferf |

(vii) Describe briefly Dinosaur egg shell bearing
formation of Narmada Valley.
T W ¥ SRR % e % e
WM & HAT ¥ avf i |

(vili) Give distribution and characters of Deccan

Traps.
S 29 % R w3 e & Ry difvt |
(ix) In which state is Digboi Oil field situated?

Give name and lithology of the group in

which oi] is found.

%@éﬁa«%ﬁﬁa—auﬁsﬁ%?wwwm
| é‘m-aamﬁﬁ@qﬁmﬁéawam%l

5-649




(4)

(x} Give lithology, name of two vertebrate

fossils and age of Pinjor Formation.
i witas & dret-everon, 21 e Aramedi
% I ug ang fafag |

Unit-1

THEI 7%

2. Describe geophysical and structural subdivisions

of India.

B ol

3.  Give an account of principles of stratigraphy.

Wi e & gl &1 R vy )
Unit-II

TSI 7%

4.  Describe stratigraphic succession of Vindhyan

Supergroup.
e TEMYE & TR wRE & U i |

5-649

(3)
Write short notes on any three of the following :
Freferfiae & & Redi i ox wftrm fewfort ffao
(i)  Peninsular Gneis

Ui eger ArRE

(i) Chitradurga Group

gt oy

(iii) Nallamallai Group
TS TYE
(iv} Bijawar Group.
A T |
Unit-111
FaE-1l 7Y%
Describe Mesozoic succession of Katch basin.

&S A & TAAEE TOHT B T BTy |

Write short notes on any three of the following :

o ¥ & Rt i e i Reaorat e

(1) Lower Triassic succession of Spiti

R & e zratie e

S-649




(6)
(i) Rajmahal Formation
TFHEA HITHIA
(iii) Syringothyris Limestone
AR TR
(iv) Umaria Marine bed.

ARG & 98 |
Unir-IV
IV o
8. Describe Cretaceous succession of South India.

oo T % RIS WUshH &l 9ol BhikTT |

9.  Write short notes on any three of the following :
P & fdt A o st oafora e
(i) Upper Siwalik Subgroup
=9 draiios IUETE
(ii) Kirthar Format-ion
fehTeT ST

S5-649

(7)
(iii) Jaintia Group

A=A TR

(iv) Age of Deccan Traps.

T 90 B Y |

S-649-7-300



Note

B. Sc. (Part IT) Examination, 2012
(Regular & Exempted)
GEOLOGY
Second Paper
(Palaeontology)

Time Allowed : Three Hours
Maximum Marks : 50

: (i) Answer Five questionsinall.

(ii) Question No. 1 is compulsory and is of 20
marks.
(iii) Select one question from each Unit. Ali these

questions carry equal marks.
(i) e e we & SR R 4
(i) ¥ae o 1 Sifrard & ofR 20 SR H 2 4
(i) TAF THE ¥ TH 07 BTG 1 T 7 A B
&% T € |
Give answers to the following (Maximum 50
words) : 2x10=20
(1) LivingFossils

(i) Index Fossils




S-650

@)

(iii) Trace Fossils

(iv) Carbonization

(v) Taphonomy

(vi) Pseudofossils

(vii) Facial Sutures

(viii) Apical Disk

(ix) Hinge-lines ofBivalvia

(x) PlantFossils.

Freferfiaa & wat AR (s 50 o= ) -

(i) ST ofersH

(i) EUSd SAH

(iii) FarIeIeH

(iv) SIeATHL

(v) <HIFME

(vi) T Saed

(vii) BREd R

(viii) Qe 6l

(ix) et ) fwr-

(x) TR S |

§-650

(3)
Unit-1

-1 7%

Discuss the distribution of marine environments
with a suitable diagram.

aﬂﬁﬁﬂﬂ%ﬁﬂgﬁﬂ@hﬂﬁﬁmaﬁﬁm

What is Palacontology ? Discuss its uses in Geology.

ot 2 & 2 gfast & saa Suaen & fade
BT | |

Unit-11
THE-1T 7%
Write short notes on any threeof the following :
(1) Murex
(ii) Venericardia
(1ii) Physa
(iv) Syringothyris.
Frifia 7 § Redl M W wftr fafert ferfeng -
()
(i) I
(iil) HEAl
(iv) FaR=TamafE |

Write morphological features and geological history
of Gastropods.

ST I MBI HEET d e Sferd i |




(4)
Unit-111
- %
Describe the morphological features and geological
history of Anthozoa (Corals).

Rrelreiar () B SARHIRD TTET T YasT®
zfereTd & qUiF HITT |

Giving neat sketches, describe the morphology of '
Cephalopods.

e BEl & oy ARt @ e & e
T |

Unit-1V
-1V 7%

Write an essay on Prillophyllum flora and its
distribution in India.

TRAEA Y W % ey fqieu od e
a7 s ff G |

Describe in detail the morphology of cephalon of
wrilobites, adding a notc on its geological history.

ol BT o sEe gaeie Sioem W Rwed
e

S-650-4-500




A-2

S-651

B. Sc. (Part IT) Examination, 2012
GEOLOGY
Third Paper
(Optical Mineralogy and Petrology)
;Tz'me Allowed : Three Hours
Maximum Marks : 50

Note: (i) Answer Five questions only.
(i) Select at lcast one question from each Unit. Each
question is of 7% marks.

(i11) QuestionNo. 1 is compulsory and is 0f 20 marks.

() a9 G 59T B T AR ¢

(i) ﬂﬁm%ﬁﬁm—ﬁ—m@mﬁgﬁmm
I 7% B B R |

(iti) 9T ¥. 1 ST B wd 20 ofpt ¥

[. Give short answers of the following (maximum 50
words) : 2x10=20

(a) Whatare index minerals ?



S-651

(b)
(c)
(d)
(e)
(D
(g)
(h)
(1)

()

2)

Define a hypatyssaligneous rock.

Define Phase Rule.

What is terrigenous sedimentary rock ?
Whatis polarized light ?

Define liquidus.

Describe Mineralogy of basalt.

What is Ariatexis ?

What is blue-schist facies of metamorphism ?

Whatis porphyritic texture ?

Pttt & g e AR (e 50 7t )

(a)
(b)
(c)

Hebas Qi T B & 7
Hferfeeeita s A A qRwr SR |
sraen g ot afvarsT ey |

RS ST AT F  ?

ey SepTsT | /e Sy & 7
ey o gt v

STEE i QTR BT AU B
U Fr g ?

prafar § sg-Rree & 7y ofmr 2
U EEl Mo P R ot B ?

S-651

3

Unit-f
5BR-1 7%
Discuss ditferent types of texture in igneous rocks.

3T At 7 fafer= wep & et &t avie R |

Discuss differentiation of magma with respect to the

Bowen's reaction series.

A @ Sl Y § By faeEe & auid S |

Unit-IT

TR-1I 7%
Describe the crystallization behaviour of magma in

the Leucite-Silicasystem.

-l @ & @ freddr & que
FIT |

Write notes onthe following:

(a) Univariant point and Invariant point in the SiO,

system

(b) Mineralogy ofultramafic igneous rocks.




S-651

@

Frfeiee TR fewfer iR -
(2)  SiO, s 1 U fg wd fra farg
(b) FfGERES T el B Wi |

Unit-IIT

| FepTa-II1 %
Write notes on the following :
(a)  What are isotropic and anisotropic minerals ?
(b) Whatare uniaxial and biaxial minerals ?
(¢) Why do most minerals extinct during rotation of

the petrological microscope stage ?

friie ox fewforrT fafd

() TR T TR G T E ?

(b)  TmorElY ' ol whE A E 7

(c) e gl & R B N | ARFR
T 7 T o) e i ¥ 7

$-651

()

Describe briefly origin of clastic and non-clastic

sedimentary rocks.
F8q ¥ oo ud ordew o@wd dw F v
BT |

Unit-1V
THE-IV 7%
Discuss minera logical and textural/structural changes

associated with metamorphism of Pelitic rocks.

W G & FEwRe @ bR ¥ wbeg W@
T /ETET B B e GREdl @l feerr e |

Write notes on the following :

(1) Whatis metasomatism?

(by Difference between cataclastic and thermal
metamorphism.

(c) Difference between porphyroblastic and

blastoporphritic textures.




(6)

Frafaiea W fewfrl e

(a) ST % 7§ ?

(b) ST T AT BT § 1 SIS ?

(c) ufRemites OF saUthasies Ted § w4
FRRE?

S-651-6-500
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S-652

B. Sc. (Part II) Examination, 2012
GEOLOGY
First Paper

(Stratigraphic Palaeontology & Sedimentology)

Time Allowed : Three Hours
Maximum Marks : 75

Note : (i) Answer Five questions in all.

(i) QuestionNo. 1iscompulsory.

(iii) Attempt at least one question from each Unat.

(iv) Marks for each question are shown in the
margin.

(i) T U HeT B T A

(ii) 9 Go 1 AR B |

(i) TO% THE O FA-T-F9 Th U HET
HETTE B |

(iv) T S99 & o g & sy ¥ |

Write short answers to the following (Not more
than 50 words) : 30

Frefofeaa & @g I ffa (ST 50 o= @ o
Ta):
(1) Whatis Chronospecies ?

SIS 4 8 ?



(2) ' ' (3)

(i1) Marine food chain. - Unit-1
T G oA - E-1
. Gil) Explaininbrief : ationwitha — 2. Writenotesonthe following: 12
(111) Explaininbnef procaryoticorganization witha : (a) Biostratigraphy and Chronostratigraphy
fossil example. (b) Substrate and Salinity.
| et ax fewyoft forRe
STt SerET afed A ST
| (2) SEEEETR AR ARG SIS
H WA wre BT (b) FEEE S TR |
(iv) Explain Natural Selection. ' 3. Givean accourit of origin oflife. 12
Se t Seaty 1 faeer dfv |
TR R %l AT HIAT |
Unit-IT
(v) WhatisMass Extinction ? mg -
HETaaT 47 ¢ ? 4. Discuss the causes ofmass extinction oforganisms. 11
(vi) Whatisloadcast? Sfial % werfawy & % HRN P R HRT |
S FEE T e ? 3. Write short notes on the following 11

(a) Iterative evolution
_ - (b) Useofmicrofossils in age determination
NIH R BT ? (c) Mode of life of brachiopods (illustrate it with

(vil) Whatis graywacke?

(viit) Explain turbulent flow. (d) 2{:;22228-
e T B = AR | Pt R aferer et R
(ix) Define porosity. EZ; gﬁz‘;‘;{ﬁ%ﬂq I
SR (c)gaaaﬁeﬁmm(ﬁﬁa%aw
(x) Explaincementation. Eﬁﬁﬂ') :
AU AT AT | | | (d) HAEEH |

S-652 S-652




Gy

Unit-ITT
-1
- Describe the sedimentary basins formed by
divergent plate movement with present-day

examples. 11
SEAVIE ©T e § 9 I SEEET ARt &
3T & TETBL01 Gied vl ST |

Explain the primary inorganic sedimentary
structures. 11

e STEEie AfeHved GiEel S FwRE
FHifoTT |

Unit-1V
@RIV
Discuss the deep sea deposits. 11

TeX TR et & e ST |

Write short notes on any two of'the following: 11
(a) Shoreprofile

(b) Channel deposits

(c) Carbonate platform.

Frafafag & 9 8 @ 11 ditra el ol :
(a) S STBIET

(b) I e

(c) Eﬁlﬁﬁ?@ml

§-652-4-300




S-653
B. Sc. (Part III) Examination, 2012
GEOLOGY

Second Paper
(Economic Geology)

Time Allowed : Three Hours
Maximum Marks : 75

Note : (1) Answer Five questionsin all.
(ii) QuestionNo. 1iscompulsory.
(111) Attemptone question from each Unit.
(iv) Marks for each question are shown in the
margin..
() W U I B I A |
(i) 9% Ho 1 S ¥ | |
(iii) 5P FFE A @I IOD |
(iv) 5% 99 & 1% el F qwid R ¥

1. Write short notes on the foll_owihg (in not more
than 50 words) : 30
(i) 'Strategic minerals

(i1) Oiltraps

o




S-653

(2}
(11) Adit
(1v) Shaft
(v) Non-conventional energy resources
(vi} Minerals used in cement industry
(vi1) Formation of Bauxite
(viti) Radioactive minerais
(ix) Lignitedeposits ofIndia

(x) Gangue minerals.

Frfafaa w e fealril fafae (so o=t &
AFaa):

() T R

(i) SR |

(iiiy qEE

(iv) MFE

v) R-yriE oo A

(viy ERve & § IEN 8 9 Efe
(vii) SfFaEge H Iq™

(viii) Yanndt @

(ix) ARG % forge Py

(x) T BT T |

S-653

(3)
Unit-1

THE-1

Describe briefly the magmatic processes of ore

formation. 12
g 9 3 Andig wftkar @ |8q & fewor fifaa
Write notes on the following : 12

(i) Hydrothermal cavity filling deposits
(11) Oxidation and supergene enrichment.

ﬁwﬁ-@aw%ﬂﬁm‘”ﬁf@q:
(i) vw-gwrmda Ry & Ped fekin fag
(i) SNFRFIT g FEAT THHRa |

Unit-I1
-1

Describe the occurrence and distribution of Copper
ore deposits of India. 11

IR § R 4@ ai-oraes Pt @) mi ok
ferercoT 3 feacor e

Describe briefly the 'Refractory minerals' and their
uses. ’ 11

‘TEAI-GE GReT SR IR 3 @ §aY § gl
HfoTT |




4)
Unit-1lT
-1
Briefly describe the distribution of petroleur
deposits of India. i

What is geothermal energy ? Discuss the occyrrence

and distribution of hot springs in India, il

i e ¥ 7 Iw gande A B Il R
I & e ForreeT 3 fererer hifeTe |

Unit-IV

PE-IV

Briefly describe the methods of open castmining. 11

A e werd @ fafEl w wiR feE
difora |

Briefly describe the geophysical methods of mineral
exploration. 11

wf T & - fafdt W d@d # N
B | |

$-653-4-300



S-654

B. Sc. (Part IIT) Examination, 2012
(Regular & Exempted)
GECLOGY
Third Paper
(Applied Geology & Global Tectonics)

Time Allowed - T, hree Hours
Maximum Marks ;75

Note : (i) Answer Five questions in all.

(1) QuestionNo. 1is compulsory.
(it} Attempt one question from each Unit, .
(iv) Marks foreach Questionare shown in the margin.

(i) %ﬂhﬂﬁ%wﬁﬁm

(i) HF Ho 1 arfrard &,

(iti) 5% 91 & @ 9 B

(iv) mm%%aﬁmﬁwﬁﬂﬁ%l

Write a brief note on the following (in not more
than 50 words each): 30
(1) Aerial Photographs '

(i) Water Table




e et -

(2)

(iii) Avalanche
{iv) Beni-off-zone
(v) Permeability
(vi) P-waves
{vii) Intensity of an earthquake
(viii) Triple Junction
(ix) Higher Himalaya
(x) Tsunami.
P o wiftret R e (so o= 8 wtfs
T8
() ear e
(i) o WX
(iii) AT
(iv) S-T%H-SI
(v) QPR
(vi) q-aGt
(vii) T Al
(viii) leUdt SR
(ix) 3= A
x) I

. Unit-T
oD
What is an aquifer ? Discuss the vertical distribution
of groundwater. ' 11

| Egd a9 8 7 P $ SR R i Rae

S-654

T |

- 8-654

(3)

‘Write notes on any two of the following : 11

(i) Remote Sensing
(i1} Hydrologiccycle
(iii) Satellite imageries.
Ferefefiore & § et @ o ferforell fofa -
() P EIA
(1) I TEH
(111) TTIE TAS |

- Unit-IT

-1

What are Geohazards ? Write a detailed note on land-
slides. 11
y-anqerd F St € 7 geEe W feeh
fefEg |

Write notes on any two of the following : 11
{i) Environmental Geology
(i) Anthropogenic activities on environment

(i11) Rainwater harvesting.

Prefifea & & Rt & gy fewfor i -
(i) vEEer g

‘(i‘i)‘qﬁﬁ‘aﬁaﬁm@wmﬁwwm

(iii) TS ST W= |




4)
Unit-I11
-1
Briefly discuss the interior of earth with special

reference to chemical characteristics of crust and
mantle. 11

gl B RS WO H AR R g o
Hew & TEEt 70 % Wy AR

Write notes onany two of the following : 11
(1) Sea-floorspreading
(i) Asthenosphere
(it) Mid-Oceanic Ridges.
Frfita F & Bt ) ot Rl fRyfRae -
() TYEda R
(if) TR
(iii) AE-THRT HTH |
Unit-IV
TR-IV
Briefly discuss the tectonic events in the Himalayas. 12

fevmere it Rretferes mreraft o ity faeor &

Write notes onany two of the following : 12
(1) Wilsoncycle

(ii) Passive continental margin

(iii) Active continental margin.

Frr=tferier & & Rt & o forforf Rt
(i) R am

(i) R Tt T

(iii) st Teeitg e |

§-654-4-300




A-4

S-655

B. Sc. (Part I) Examination, 2012
(Regular & Exempted)
ZOOLOGY.

First Paper
(Protozoa to Nematihelminthes)

Time Allowed ; Three Hours

Maximum Marks - 50

Note: (1)  Answer Five questions in all.
(i1) QuestionNo. 1 iscompulsory.
(111) Attemptonly one question from each Unit.

(iv) Tlustrate youranswers with suitable diagrams.
(i) % O S B S AR

(i) U Ho | AER R |

(ili) T THTS § Haa T T BT |

(iv) Suger el g 379d I HEhia I |




5-655

(a)

(b)

(2)

Describe briefly the following : 2x5=10
(1) Totipotency

(i) Cyclosis

(111) Binary Fission

(iv) Symbiosis

(v) Copulatory bursa.
fr=tioiad & it auis Hife -
(iy e

(ii) <EHI

(i) fEfawme=

(iv) wEeie

(v) A

Differentiate betweenthe following:  2x5=10
(1}  Schizogony and Sporogony

(11)  Amphiblastula and Planula

(111) Monogeneaand Digenea

(iv) Obeliapolyp and Metridium polyp

(v) Maleand Female Ascaris.

3)

Frifeed § 42 game ;

(i) ﬁraug:ﬁmqqqa'%ﬁamam

(if) - T wet g

(iii) AT o Sreohfry .

(iv) ‘ST 9ty wd Ao dtferg

(v) 7T O Ay i
Unit-1
-1

2. Give an account of the

conditions, process and

significance of conjugation in Parameciym. 7Y%
{ ? T

YR & g wll, Rfy o wewr ey
o difry

3. Write notes on the following : 7

() Ultrastructure of flagellum

() Osmoregulation in Paramecium

(iii) Polymorphic forms of 73 rypanosoniq.
S-655




S-655

4

Ryeafifiad % feafert fafed -
@) T B AR
(ii) Apfary & TR A
(i) ‘grERerEE  FgEu |

Unit-11

Ta-1L
Give an account of the Canal system in Sycon and
explain the mechanism and rmportance of circulation

of water throught. T2

W%mﬁwwﬁwﬂwﬁaﬁm
aﬁﬁfﬂq&‘aﬂ%qﬁaﬁmaﬁmn

Classify the following, giving their structure and
salient features 772
(1) Spongilla

(i) Euplectella

(i) Leucosolenia.

S-655

()

Ryt 1 T T gU ST HEeT O
o O oY -

() TaioT

(i) F@FRW

(iti) AR L

Unit-1lf
-1
Give an account of structure and life cycle of Auretia.
_ T
SAriRrar  FrE o e 7% 1 REr AR

Write notes on the following : T4
(i) Tentaculocyst
(i) CoralReefs

(iii) Divisionoflabourin Physalia.

Perferfiare ox fewqelt ot :
() CTCERITE
(i) B v

i) ‘TR 7 HH-Tae |




(6)

Unit-IV

ER-IV
Describe the modes of infection and the diseases
caused by the following parasites : 7V
(i) Taeniasolium
(ii) Sc'histosoma

(iii) Ancylostoma.

Prefefas Teelifadl & &1 81 ) A0 qdr 99
Hepwor ! faftr & e HifvE

() S aiferd

(i) Ferer|m

(iii) T=pERNET

Write notes on the following : T
(i) LiverRot

(i) Polyembryony

(i) Cysticercosis.

S-655

(7

Pt T fogeh e

(i) FExdE
Gi) Ui
(iii) ToreaTned |

8-655-7-6000



S-656

B. Sc. (Part I) Examination, 2012
Z0O0OLOGY
Second Paper
(Annelida to Echinodermata)

Time Allowed : Three Hours
Maximum Marks @ 50

Note: Answer Five questions in all. Question No. 1 is
compulsory. Remaining questions to be answered
should be one question from each Unit. [1lustrate your
answers with suitable diagrams.

e e T @ TR ARG | e . ) S B 9
S B % IS § T e R ST ® | ST
SEREACE RS Eie

. Describe the following in brief: 20
(i)  Epitoky
(ii)  Testicular nephridia
(1ii) Antennary gland
(ivy Swarming
(v) Sacculina
(vi) Radula
(vil) Gill lamina




$-656

2)

(vii1) Pyloric caeca

(ix) Bonnelia

(x) Pollen Basket.

frferae @1 Haig § aofq i

() e

(i) <TG ThifeAr
(iii) Qo afe
(iv) T

(v) A

(vi) o forar

(vii) FA FAH

(viil) IS HH

(ix) ‘Qrferar
(x) GUTHE |

Unit-I

ThR-1 74
Classify phylum Annelida giving characters and
examples of each group up to order.

HTETH URIRTIST 2Bl FBL0 T T T J0 & Wl
g RISV | HIOW |

Give an account of alimentary canal, mode of feeding
and digestion in Hirudinaria.

frafgaiar 1 dER T, v &Y o o=F @
U T |

S-656

3)
Unit-T
TE-1I 7%

What are social insects 7 Describe social organization
of Honey-bee.

HHINE BT 70 8 7 TPl & G e H
ot HIFAT |

Drawwell labelled diagram of any two of the
following (Descriptionis notrequired.)

(1) Ommatidium

(i1) Nervous system of Prawn

(iii) Hastate plate of Prawn.

Friffaa & € [l & & Wik fa 9918e (9o
Pl TaLEH ) -

OGELE?

(ity ST 1 S

(iit) ST F FRT W |

Unit-11{

-1 7Y%
Describe heart, blood vascular system and course of
blood circulationin Pila.

aRue 7 Ui HIRT |




C))
Write notes onany three of the following :
(i) Glochidiumlarva
(i) Excretory organs of Lamellidens
(ii1) Shellof Lamellidens '
(iv) Shipworm.
frremifefea # | =gl a9 1) fewierr fafey
() ST -
(i) ‘ATRIS & oo HIT
(i) ‘e # A
(iv) STErt e |
Unit-1V

. THR-IV 7%
Give an account of locomotory system and mode of
locomotion in Starfish.

TR & e ST qen Teae {9 &1 9o S |

Classify any three of the following giving their
zoological names and important features :

(1) Featherstar

(1) Seacucumber

(iii) Seaurchin

(iv) DBrittiestar.

Frefafea § @ fel 9 & wfrsnfes am @
Q& el Gied aviih e B :
(i) BIER
(i) T FF
(i) & TR
(v) Bfed@wr
S-656-4-6,000




S-657

B. Sc. (Part I) Examination, 2012
ZOOLOGY
Third Paper
(Cell Biology, Genetics and Adaptations)

Time Allowed : Three Hours
Maximum Marks : 50

Note: Answer Five questions in all. Question No. 1 is

compulsory and one question is to be answered from

each Unit.
%@ U9 0 $ I AR | 9% Ho | FEd R
T S 3, U 98T 1 ST g |

1. (a) Differentiate between the following: 2x5=10

(i) DNAandRNA

(i) Ecology and Ecosystem

(iii) Back cross and Test cross

(iv) Euploidy and Aneuploidy

(v) Sex linked characters and Sex limited
characters.




S-657

@)
(b) Briefly describe the following :
(i) Ribosomes in eukaryotic cell
(i1) Crudichatsyndrome
(ii1) Biosphere
(iv) Traphiclevels
(v) Epistasis.

(1) Trrferias & fasis #iftr -
() AETEEARTTC
Giy wiRfafy od aigs
(iti) ST HepToT ud qverd Heeer
(iv) P o SRR
(v) T e aerer o T Hifta qeeT |
(@) fr=faiaa @ @it ao St :
(i) TESEH
(i) 7 St AT AT
(i) ShaHed
(iv) qrer fd
(v) ST |

2x5=10

Unit-1

-1
Give an account of the ultrastructures, biochemistry
and function of mitochondria. 7V

EHOER B RS, NawE 0 Fn Hil
feraror ST |

S-657

3)
Give adetailed account of germ cell division. 7V

ST IR T 1 e fvareer difore

Unit-11
TFE-10
Write short notes on any two of the following : T2
(i) Polygenic inheritance
(i) Lawofindependent assortment
(ii1) Law ofsegregation.

it o @ Rl @ oX wiftra fewforet fafta -
(i) 3% S dAFTR

(i) T Hve e

(iii) 'JERBIHTT I 7 |

Describe in detail the process of genetic

recombination. T4
SATIETNE TTAIT %l T 1 P & ol shifomg |
Unit-IIT
L

Give an account of how sex is determined with special
mention of the role of numerical chromosomal
aberrations in it. 74
A fquem % wew 1 R Hed 3T gy difvie |




L)
Write short notes on the following : T4
(i) Amniocentcsis
(ii) Inheritance ofthalassemia.

fp=iaied o gt fewferr fafew
() I
(i)  Oefiaiferay 3t demfe |

Unit-IV

THR-IV
Discuss the process of ecological succession resulting
ina climax community. Th

yiRfRefes STepA ot =R WA § oRPE 8 8, B
Sferar i faaemT Hifeg |

Write short notes on any two of the following : V2
(i)  Serial adaptations

(1) Aquaticadaptations

(ni) Population dynamics.

frriciiee & & Rl &1 QX Wit fewfomt o -
(i) arE St

(i) STAT PR

(i) STEEAT IR |

§-657-4-6,000




S-658

B. Sc. (Part-II) Examination, 2012
ZOOLOGY
First Paper
(Chordata)
Time Allowed : Three Hours

Maximum Marks - 50

Note ;. Answer Five questions in all, including
"Question No. I, which is compulsory and

attempt one question from each Unit.

TR . 1 lifes a2, B wfinfaa ded g,
o G FE & SR VT vl 5w TEE o
TS T By |

1. (A) Answer the following in briei (in about

30-100 words) : 6x2=12

(1) Ammocoete larva




(2)
frfaRaa 3 wiiEnfe M fafag

(i) Latimaria
(iii) Neoteny () ARG Hed
(iv) Sebaceous gland () B
(v) Wheel organ (i) WA IR
(vi) Placoid scales. (iv) T 7 |
Freafafte 1 @ § qUid BT (e (C) Write correct option of the following : 1x4=4
80100 &1 H) - STt wd e IR
(i) UHITEE dRa

(i) Dermisis:

iy elfedfar

(a) mesodermal in origin
(iity TRy

for (b) ectodermal in origin
(ivy Il Y-

' (c) endodermal in origin
(v) F T

(vi) ®IFdES ed | (d) none of the above.

(B) Write the zoological names of the sy (SfAd) T IEH I
following : 1x4=4 (a) AEASTATT (FreH)
(i) Indian frog (b TR (aered)
(i) Kangaroo ) sirsiereR (qrTer)
(iii) Indian python @ 3 B

(iv) Flying fish.

5-658 S-658




S-638

(4

| (i) - Sweat gland is known to occur in :
(a) maim_nals
(b) fishes
(¢) amphibians

- (d) birds.
Re T TR I Y
(2) RITEARAET ¥
(b) wet |
(¢) THERI A
- (d) uferal H

(iii) Centrum of vertebrae in fish is :

(a) acoelus
(b) amphicoelus
(¢c) procoelus

(d) heterocoelus.

(d) ST |

(iv) The first group of verte

1 environment s :

brate fully

adapted to terrestria
(a) reptiles
(b) amphibians
(c) birds
(d) mammals.
gedfRrt 1 e WE forad el
e g3 off
(a) T
(b) STIR
(c) UeR
(d) TR

S-658




(6)
Unit-1

TS

2. Describe habit, habitat, external features and

affinities of Balanoglossus. 7%
“JOFTATAY P WG, I, 18] 8Tl Ud 59!
A B guie Hifg |

3.  Write brief notes on the following (in about 100-
150 words) : 7%
(i) Mode of feeding in Branchiostoma
(1) Coelom in Branchiostoma
(iii) General comparison of three protochordates.
faforRaa w wftw fewfort forRay (@ 100-
150 T #) ¢
() ‘SfEdemr ¥ AeE T8 wRA @ Il
(iiy sfHIEEHr A uE
(i) < WErDIST F AMRY JoTrAd Jui |

S5-658

ia
Describe the circulatory system of Herdman

with reference 10 (a) Heart and pericardium,

(b} Blood vessels, and (c) blood. 1%
(a) BEITERYT T4 B (b) wRR-afed T (o) T

%Wﬁ‘W’%Wﬁamaﬁﬂ
HTI

of 100-150. words on the
7%

Write short notes

following :
(i) Gonads of Herdmania
Gi) Affinities of Herdmania
(i) Spicules of Herdmania.
PfaRan T JiEE frmford farRag (&FTH 100-
150 &l H) |
@) ESEEr ® S

Gy gsanar ¥ FTATAd
(iff) FSATEr ¥ HICTP |
$-658




(8)

Unit-IIT

TFTE-1I1

6.  Give salient features of Amphibia. Classify it up

to orders giving distinctive characters and

examples.

T'A

T &y Jevi B Seord BN | SHP
IR & fafdaidr) Aem v IERO-ZY Y
o] BTG |

7.  Classify any three of the following giving

characteristic features of each :

2'4%3

(a) Catla
(b) Hippocampus
(c) Bufo
(d) Pavo
(¢) Macropus.
frfafea 4 & 58 S & 78 e aa
TR HIfvT -
@ P
$-658

(9)

b) RureT
© ‘IO
@ ‘U
€ ' |

Unit-IV

IV
Define briefly any five of the following : 7%

(i)  Archinephros
(ii) Holonephros
(iii) Pronephros
(iv) Mesonephros
(v) Metanephros
(vi) Opisthonephros
(vii) Nephrotome
(vi;i) Nephrons
(ix) Nephrostome
(x) Glomus.

S-658




(10)
Prerforftea 3 & 5l da o il aof AR -
(i) onf 9o

(i) Yoigem

(i) 999

(iv) HeHYH

(v) UeHgH

(vi) ffURel

(vii) “TRIEH

(viii) eI

(ix) g&HHd

(x) TARRI

9.  Attempt any three of the following : 22%3

(iy Draw a diagram of heart of fish and single
circulation of blood
(i) Blood vascular system of vertebrate embryo

(ii1) Draw a diagram of lung and air sac system

of bird
(1v) Types of gills in fishes

(v) Hemibranch and holobranch.

S-658

(11)

e & @ fredl A 1 SR AR

QY m%w@wm‘wﬁﬁa

.
(i) qg&ﬁrﬁ%ﬁgmzﬁﬁmaﬁﬁaa
(iii) qfaaﬁésmawmgméﬁﬁaaw
(iv) e W g B TR
(V) %ﬁm@mﬁ\

S-658-11-6,000




S-659

B. Sc. {Part 1I) Examination, 2012
Z00LOGY
Second Paper

(Animal Distribution, Evolution & Embryvology)

Time Allowed : Three Hours

Maximum Muarks : 50

Note: Answer Five questions in all. Question No. 1 is

compulsory. Attempt one question from each Unit.

F i 9ot B ITX AR 1 ueT Ho 1 arfvard ¥
T TP F TP & U9 B B

1. Give brief description of the following : 20
(1) Microevolution

(1) Haemochorial placenta




S-659

(2)

(iii) Fosstls
(iv) Primitivestreak
(v) Totipotentcell

(vi) Cleavage

(vii) Homology and Analogy

(viit) Epochs
(1x) Vestigealorgan

(x) Geographical barriers.

ferfeiiaet o wiftrer ferercer €T

(i) g IfEFEE

(i) EERIREE FI
(i) Staned

(iv) T @

(v) eleTER I

(vi) fRes

(vii) TSI T FHET
(viii) 399

(ix) ST T

(x) ¥PNfeTs TR |

S-659

(3)

Unit-1

-
Enumerate the main zoogeographical regions of

the world. Describe the limits and fauna of the
Oriental region. 1%

Rt mpE se-drnfe 6 B T R
AMfEved & 3 drelt td MR B au ST |

Describe various geological periods and fauna of

Coenozoic era. )

fafr e #edt ©d @Rl Teemed $ W
I U T |

Unit-11
-1
Define organijc evolution. Give an account of

morphological and embryological evidences of

organic evolution. 0z

Sa-fpg @ o e | eRte ReE $
TR T i SO o BT |

Give an account of Darwin"s theory of natural

selection. T4

T & STl = & R Bl 47 AT |




€

Unit-TTT
-1
Give an account of the development and significance

ofthe embryonic membranes in chick. 7%

i 4 yoig el & aRads a8 wed @
oI T |

Give an account of the development of mesoderm and

coelom in Amphioxus. T

QfepsiFrn’ ¥ gerway ok dwm & qiads &
O BT |

Unit-1V

THE-IV
Give an account of the development of tooth. 7%
a0 & qREe & faeer € |
Give an account of the development of feather in
birds. 7%
Frfeai & dar % gRgeds &1 faaver G

S-659-4-6,000




S-660

B. Sc. (Part-1I) Examination, 2012

Z00LOGY
Third Paper

{Physiology and Biochemistry)
Time Allowed : Three Hours

Maximum Marks : 30

Note : (1) Answer Five questions in all. Question No. 1

(i1)
(i)

(1)

1s compulisory and carries 20 marks. Attempt
one question from each Unit carrying 7%
marks.

[llustrate your answers with suitable diagrams.
&l Ot 991 % T S0 | 99T A 1 e
¥ Ud 9% 20 3% § | UF THE A 7Y, I
%1 UF 097 AT |

e e & a9 e A Hi |

Write short notes on the following : 2x5
f=ifatea av dtes el fafao
(i) Corpus allatum

AT UeleH




(b)

$-660

(2)

(i) Chylomicra

.

DIZATHIZDT
(i) Synaptic vesicles
AT o™
(iv) Control theory
frra=m frgia
(v) Endothermic animals.
SERTCHT 97t |
Differentiate between the following :  2x3
Frmfafad § ofdy e ity
(i) Structural proteins and globular proteins
HTEGAEH WS qo Tellhr HEH
(i) Allosteric enzymes and isosteric cnzymes
U e ORI e SMEATes U
(i) Endopeptidases and exopeptidases
TZTETET YT TR
(iv) Glucocorucoids and ineralocorticoides
(v) Euryhaline and stenohaline animals.

AT FAT AT 0O |

S-660

(3)

{Unit-1

ECOES 7%
Give an account of the control of secretion of
digestive juices.
yrad Tl & Hav & e @ faary & |
Describe the mechanism and control of breathing
in a mammal.
T g7 o forfartty cen Frreiern &t el et |

Unit-11

TEE-11 7%
Describe the functions of the loop of Henle with
special reference to counter current mulitiplier
mechanism.
g & agiyres fRataty @ fada See @7 g
T & W9 & FA B FUA BHIAY |
Describe the ultrastructure of an individual
skeletal muscle fibre and explain the following
terms :
Sarcolemma, Sarcoplasm, Sarcoplastic reticulum,
Sarcomere and T-tubes.
Uk B Ul ] @1 TTETE & vl @iy
o Frefafad a=1 & aeAEs
gt d@ve, Yofgen, woft e, fafordior @en &
AT |




(4)
Unit-I1I

RE-111 7

Give an account of Ca2® homeostasis.
Ca?® F wram % faar &

Describe the hormones of anterior pituitary and

B\

the regulation of their secretion.
3 Ggfusr & sl @1 do 3% Faw & A
&1 ferar Gifea ’

Unit-1V

-1V G2
Give an account of the structure and functions of
proteins.
QeI &l A0EAT da1 Sl @1 e ifnT |
Write notes on the following :
(1) Nomenclature of enzymes

(i) Cofactors.

Frtefga o7 FPfrat fefao
() U~ATEH &I AHEHI
(i) HEHNH |

$-660-4-6,000




S-661

B. Sc. (Part 1I1) Examination, 2012
ZOOLOGY
First Paper
(Applied and Economic Zoology)

Time Allowed : Three Hours
Maximum Marks : 75

Note: (1)  Answer Five questions in all. Question No. 11s
compulsory. Attempt at least one question from

each Unit.

(it) Illustrate your answer with suitable diagrams. .

(i) % Y e B Sue AR 1 0se Ho 1 aifvard
1 0% TS § FH-O-%H OF N9 HI |

(i) TR IR S UG @i A a0 Haa
o |

. (a) Write brief notes on the following : 2x10

(i) Kala-azar




S-661

@)

(i) Tse-tsefly

(iii) Swimmer'sitch

(iv) Cysticercoid

(v) Tasarsilk

(vi} Root-knotdisease
(vii) Ratflea

(viii) Nocturnal periodicity
(ix) Diapause

(x) Grainmoth.

Pyt ov dig F feopft R :

()
i) @8
(i) @rE I
(iv) JEgBHH
(v) TEWH
(vi) qE-TE T
(vii) g

S-661

(b)

3)

(viii) TR e
(ix) JIAA

(x) SIS AH |

Write the zoological names of the following :

(1) Magur

(ii) Sugarcane leafhopper
(iii) Guinea worm

(iv) Pinworm

(v) Hydatid worm

(v1) Sleepingsickness parasite
(vil) Wax moth

(viii) White ant

(ix) Mulberry silk insect

(x) Parhan.

R & e i RifaT -

iy "R
(i) T WG W
(i) Pl ™

1x10



S-661

G

(v) Tt

v) eEsfEE M

(vi) ﬁlﬁ@ EIERSESIES
(vii) AT RIH

(viii) TS Hel

(ix) | STEEE A BT
(x) 9geT|

Unit-T
-1,

Describe the structure, life history, pathogenicity and

control measures of Diphyllobothrium latum. 12
eI WeH ) TeE, ST, T
T B SO @ aue it |

Give the names of diseases, causes, symptoms and
control measures of any two of the following: 12
(i) Giardia

(i) Paragonimus

(iii) Wuchereria bancrofti

(iv) Meloidogyne.

(5)

Prefa # & B @ @ O T e & A,

T T s SuEt & A
@ ‘Trenar
Gi) Y

(i) ‘gRRfE e
(iv) ‘TR

Unit-11
eI
Describe the structure, nature of damage and control
of any two of the following:: 11
(i) Clothmoth
(ii} Bedbug

(ii) Termites.

o & P i o S, R P

S-661

ot I
(i) FHISTITH
(i) FhA

(i) S |




$-661

(6)

Describe common species of rodents, their nature of

damage and control measures. 11

ot o el SR, T ey R v e

IR & T I |

Unit-1IT

-1
Give an account of apiculture in India. Also describe

economic importance and products ofhoney-bees. 11

qreas ¥ wgEd (AF) W & e R |
W%mﬁ%w@wﬁﬂﬁaﬁwﬁrﬁm

Define sericulture. Describe the life cycle of mulberry

silkworm with uses of silk. 11
Yqree O @ IR BT | W ST &
WWW%W—%WMWI

(7)

Unit-IV
-1V
Differentiate between National Park and Sanctuary

giving examples of each and write about the

conservation of wildlife. 11

U IUE OF T SRS § ST B
gry =TT ST 9w 9T 93T 3 IR A
farfee

What is wildlife ? Describe various acts framed to

protect wildlife in India. 11
TS T & P ARG ¥ qgeig ST & [ S
T fafd= AT @1 aoi By |

-5-661-7-4,000
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'§-662

B. Sc. (Part IIT) Examination, 2012
ZOOLOGY
Second Paper

(Evolutionary Biology, Physiological Constraints Etc.)

Time Allowed : Three Hours

Maximum Marks - 75

Note :Answer Five questions in all. Question No. 1 is
compulsory. Attempt one question from each
Unit.

o1 UIe BT & IR AR | e Fo 1 i ¥

T ST & T N9 g |

Describe briefly the following : 3x10=30
(a) Miller's experiment

{b) Holotype




S-662

(2)

{c) Chemotaxonomy

(d) LawofPriorily

(e) Science Citation Index

{f) Scanning clectronmicroscope
{g) Chronicstress

(h) Extraterrestrial life

(i) Cytochemistry

(j) Electrophoresis.

Pt &1 gt fae<er v :
(a) B = @

(b) BTy

(c) Tga-afifa

(d) Smthesar & Fae

What is evolutionary biology ? State briefly various
theories of origin of life. i1

St ofe e @ § 7 Sk ® B
T4t B g8 H ¥ay |

()
Define species. What are classical and modem

concepts of species ? - 11
STy &1 g <ifeTe 1 oy @ Rroifite qu
amgfeen STaERemy 4 ¥ ?

Unit-1I

-1

What is siress ? Describe various nervous and

hormonal controls underlying stress. 11
ufeer 1 B ? gfoea W el T ot
afeerat & Framarer @ qoi ifo |

Write short notes on the following: 11

{a) Weightlessness inspace
(b) Harmful effects on nervous system of human in
space

(c) Spacesuit.

Pt oX wiftra feaforr forf

(a) SFCIE F A

(b) Srafe # 7" F afAm Hag! d T 98

Al g
(c) iy ae |




(4)
Unit-1{T

TEE-I0

Describe the principie and working of pH meter. State
itsuses in biclogical and environmental science, 11

di-ug ardt & fersre @ ey & aefs «hifv
S st @ vt s & 3o Suant @ Sae |

What is histochemistry ? Describe methods for
detection of protein and lipid in animal tissue. 11

T THREA 2 P ] Fa § O o awn 3
see it fRfit & vl i |

Unit-11°
THR-IV
Write short notes on the following : ]
(a) Standarddeviation
(b) Variance
(c) Correlation.

(a) HE fame
(b) FEER
(c) Hea= |

=2

Discuss the basic principles of Information Science
withreference to zoological studies. 12

ST S & T § e RE & e
Rt 21 fodr ifer |

S-662-4-4,000
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S-663

B. Sc. (Part 111) Examinaﬁon, 2012
ZOOLOGY
Third Paper
(Biotechnology, Microbiology and Immunology Etc.)

Time Allowed : Three Hours
Maximum Marks @ 75

Note: (i)  Answer Five questions n all.
(11} Question No. | is compulsory.
(iii) Attempt one question from each Unit.
(vi) Tllustrate your answers with suitable diagrams.

(v) Marks for different questions are mentioned.
(i) e ey e @ I A

(i) u¥ Ho 1 @™ 2

(i) TP TS § T T FIT |

(iv) 9T AU & TY IJYGRT L@ree o |
(v) T ue S olE REME |



S-663

2)

Describe briefly the following :
(i) BandT lymphocytes

(i) Spirillum Bacteria

(1) Major types of air pollutants
(iv) Instinct

(v) Vaccination

(vi) Systemic effects

(vii) Fermentation

{wiii) Interferon

(ix) Bacteriophages

(x) Humulin.

feiferfia = SR au iR
() & ud & iy

(ii) et (RefRer) sy
(iii) G F A TGIH T&T
(iv) FEvga

(v) EHBTT

3x10=30

(3)
(vi) it 9
(vii) e
(viii) ZTEDBI
*(ix) S
) T
Unit-I

-1

2. Describe the role of biotechnology in the field of food

processing industry. 11

a S S & 8§ Se-awn @ g B
qui HifoTT |

3. What is recombinant DNA technology ? Give an

account of its role in human welfare. i1

a.@.q.gﬁﬁﬂaﬁﬁw%?wwﬁsﬂ
e i T et AT |

S-663
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@

Unit-11

-1
Define virus. Enumerate various viral diseases.

Describe any five viral diseases. 11

feraTey =Bt e SR 1 fafrt Ry A9 & o
R | R it Rt at iy oifer

Define immunity. Give a brief account of types of

immunity with suitable examples. h

Hﬁmﬁqﬁmhﬁqﬁﬁﬁnaﬁam%ﬁgq
yferen % weR! a5 faRer v |

Unit-Ill

THR-HI

What is memory ? Discuss various theories proposed

to explainit. 11

R 3 2 7 o wEn R SRR R
Rt % Ry Biftme

S5-663

)

Define learning .Give an account of various types of

learning. 1

dras &t gfeniyg #ife 1 dies 3 [ gerl
1 fagver g |

Unit-1V
-V
Define poliution. Enumerate major types of air

pollutants. Discuss their effects and control measures.
12

TENT W ORI FU 1 gEd URR % 91
U B IO HRAT | g gATE G FrEeor B
fergrer #HifvTe |

Write notes on any three of the following :  4x3=]2
(i)  Toxicants and Toxicity
(i) Route of Exposure

(111) Acute exposure

(iv) LDy, .




(6)

ferefefiae & @ fewet i ax feforat fafgu
(i)  ovferTeRy g STfqumRya

$-663-6-4,000
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S-664

B. Sc. (Part 1) Examination, 2012
GENETICS & GENOMICS
Third Paper

(Basic Genetics)

Time Allowed : Three Hours

Maximum Marks - 50

Note : Answer Five questions in all. Question No. 1 is

compulsory. Attempt ore question from each Unit.

T U S F IR AR 1 9 o 1 e B
TG TS & % M9 R |

1. Write short notes on the following : 2x10=20
(i) Lawofindependent assortment
(ii) Sex-linked inheritance
(i1i) DNA Supercoiling
(iv) C-value paradox



S-664

2)
(v} Polytene and Lamp brush chromosomes
(vi) Clustered gene families
(vii) RNA degradation
(vili) Endocytosis
(ix) Signal transduction
(x} Intermediate filaments.

Rt O AR Feagforaf AR :
() T SR W frrm

Giy fo-HEE ERIRIT]

iy 8. g

(v) WA R

(v) T T RS T

Unit-1
w1

Give an account of genetic determination of sex in

Drosophila melanogaster and C. elegans. Xz
e FRe T & wdtea & g
ey Py 1 T T AT

. §-664

¢

Write short notes onany two of the following: 7%
't Developmental genes
(i1} Complemental test
(1) Cytoplasmic inheritance
(iv) Basisof dominant and recessive mutation.
PR § 4 Bl AW e ferfoRi fRiET -
() dREE S
(i) T TET
(i) BREEE CEIL
(iv) S S SaftEe & e

Unit-11

w1
Give an account of homologous transpositional and
meiotic recombination. T

qqaﬁﬂqﬂmﬁﬁamm&@ﬂgﬂaﬂﬂ@
forgeet AT 1

Describe the structure and chemical composition of
RNA -

m.@.q.#_mwmaﬁ%wﬁaﬁq
T

Unit-11T
-1l

Explain with suitable diagrams the gene regulation

in prokaryote taking example of E.Coli in presence

and absence of lactose. 7Y2

™

S ——y



(4)
TRt B €A 1 TR A g e
SReRy @ eruReRy § o ofeerRs o

. EHEHE |

Write short notes on any two of the following: 7%
(1} Structure and functions of nucleus

(i1) Protein degradation

(iii) Posttranscriptional processing.

Frefoftaa & @ Ret & o wiftre feufordt fafle :
() FH B G g T
(i) SN REe
(ili) JE-STaE ik |

Unit-1V

IV
Describe the structure and functions of plasma
membrane. TV

UEe] Rl &t GLaT qu ST ol i |

Write short notes on any two of the following : 7%
(1) Oxidative phosphorylation

(11) Proteintargeting and sorting

(1i1) Assembly of microtubules.

i A @ Redt & o wiftre oo ffag
(i) STFEFHTN BRI
(i) SR AeieBoT 7o JerenRo
(ifi) GEHITRIST 1 TR |
S-664-4-100




S-665
B. Sc. (Part-IT) Examination, 2012
GENETICS & GENOMICS |
Second Paper .
(Advanced Genetics)
Time Allowed : ﬁree Hours

Maximum Marks : 50

Note - Answer Five questions in all. Question No. 1 18
compuisory. Attempt one question from each
Unit.

gialﬁanﬁéﬁwé’rﬁmwﬁmﬁmﬁ
2 9F SHIE O TP ¥ DY |

1.  Write short notes on the following : 2x10=20
rafeRag W affg fRwfri fafdm :
(i} Humoral Immunity

GEEIGEG]

i) Clonal selection

FA T




(2)

(1i1)) Oncogenes

SECEIR]

(iv) Metastasis

ORI

(v) Carcinogenesis
R

(vi) Tecombinant protein
PERIEE R CIE!

(vii) Ransformation
WYUTRYT

(viii)) Robertsonian translocation
I IR

(ix) Genomic imprinting
@IS § oA

(x) Polygenic diseases.
TSI AT
Unit-1
-1 7%
What is HLA complex? Give an account of class
Iand I HLA molecules. |
T Ut ¢ Sl @ 27 ue ud fgdy soft %
T U T e @l fdawer g |
Write short notes on the following :
Frferiae v <ifém feaforit fofag -
(). Innate and acquired immunity

SR Ta I ufiren

S5-665

- (3)
(i) Antibody diversity
gferett fafdean

(ii)) Structure of Immunoglublins.
SHRATAGIT A AT
Unit-11

THE-IT TV,

Illustrate the different stages in cell cycle

diagrammatically and add a note on its regulation.

PIRTPT =p P fAfT ravensii &1 REreds quiH
PIAY FAT TS AT BT Soorg AT

Write short notes on any two of the following :

feferi 4 @ (= €1 ur <fdm fewforff fafey

(1) DNA repair genes

S 7 ¢ guR oA
(i) Types of cancer
S B APR
(iii) Tumorigenesis.
g |
- Unit-II
THE-IL 7%
Give an account of different methods of gene
transfer in Bacteria.
Sargell ¥ o RemFRE @ i Rt @
qUiF BT | |

S-665




(4)

Write short notes on any two of the following :
frafoRad % 9 5= <) W dffw fewir forfay :
(i) E-coli as a model system
$-PIells P HeA™ 0 & &Y A
(i) Recombinant DNA technology in medicine
alvey &3 # ) T ¢ gater senfia
(1i) . Fementation technology.

fepvas wrenfia |
Unit-1IV

IV TV

What is a pedigree? Describe different patterns
of inheritance with help of pedigree.
JoTaeh a1 87 AR P Rt Taedl @ dRae
% FER W I T
Write short notes on any two of the following :
fmfaRag § 4 el 1 w Ot Rufori forfy :
(i)  Genetic counselling |

e aRe
(1) Mitochondrial syndromes

AIgIHIvgac] Helervl
(i) Human Karyotype.

A4 [OREHHY |

$-665-4-100




S-666
B. Sc. (Part-1II) Examination, 2012

GENETICS & GENOMICS
First Paper

(Biostatistics, Bioinformatics & Bioinstrumentation)
Time Allowed : Three Hours

Maximum Marks : 75

Note : Answer [ive questions tn all. Question No. 1 is
compulsory. Attempt one question from cach

Unit.

Fd 4" el & IR QARG ¥ |9, 1 e
21 I® T F T ueT HIRM

I.  Write short notes on the following : 3x10=30
frAfaRag or dfem fewforit fafay -
(1)  Sequence identity

A HEdid




(2)

(i) Pub Med

EER
(i) Local alignment
e TG
{(ivy Nucleic acid database
EAD o Jerag
(V) Paper Chromatography
TR goforas
(vi) URLS
RRCIER Rerd
(vii) Standard deviation
% faem
(viti) Beer’s law
Ry
(ix) Swing-out rotor
Rd-anwe Jrew
(x) LAN.
Ut T U1

S-666

(3)
UnitJ

EEIED 11

A group of house sparrows (n=10) was randomly
selected and weighed initially and at the end of
the experiment as given below. Calculate the
arithmetic mean and standard deviation (SD) of

their body mass :

Initial Body Mass(g) Final Body Mass (g)
22.6 232
23.7 23.6
243 25.0
229 234
25.0 25.8
234 23.2
24.7 24.8
252 26.0
22.7 _ 24.0
24.5 | 25.0

aferE] & THE (n=10) G W FE g A
far Wy B gHwaR Ay U9 BHe fdEed @
qﬁm?ﬁﬁm: :

S-666




{
(4) (3) .
3 Unit-II
AR IR ZewE | oThew 9T EEEE ZaE-II 1
(o) o) | |
22.6 23.2 4. Give an account of computer networking system.
23.7 | 23.6 Discuss its applications.
24 229 R T S T Bl T AR A | 3G
22.9 234 :
SyaT & fagEe i
25.0 25.8 %l
23.4 23.2 5. Write short notes on any two of the following :
247 24.8 () RAM/ROM
25.2 26.0 .
227 24.0 (i) TCP/IP
245 25.0 (i) Operating System.
. ﬁw%{i@ﬁﬁﬁ%‘aﬁwag%wﬁﬁwr
3. Write short notes on any two of the following : 0 S/
(i)  Probability a & @ d/are a
(i) z-test ) uRmTer agfdl
(i) Kurtosis and Skewness. Unit-11
. . , ga;ﬁg-'m 11
FrfaReg 4 9 5 21 w Hiew Qe €ifow
| | i thod of phylogenetic analysis.
) PHE T 6. Discuss the method o p. ylog
s Mention the different algorithms used.
(i) SI-usierT _ ,
. STheer fzawer % el @ g #i @
(ily PPl vd 9w | N
$-666 | S-666




(7)

(6) _ .
| Freffiag 3 3§ el @ 1R few femfer ffag -
7.  Write short notes on any two of the following : _
. . . () TAREE ATSHIRDI
()  Multiple alignment
(ii) BLAST o % e i &% [ |
_ &0

(i) PDB. (i) YRA-TIR qHNB IR
frfafaa § & 5 < w fem fowfrf fafag
(i) 9gUq W@
(i) BLAST
Gi)y @I A

Unit-IV

P13 IV 12

8. Describe the principle of chromatography.
Discuss the different types of chromatographic

procedures.

mﬁaﬂaﬁwﬁmaﬁﬁaﬁmlaﬂé@?é?
ufgral & A= geR! & [a= Fif|

9. Write short notes on any two of the following :
(i) Fluorescence microscopy
(i) High speed centrifugation
(i) Safety measures of radio-tracer techniques.

S-666-7-100
S-666




S-667

B. Sc. (Part ITT) Examination, 2012
GENETICS & GENOMICS
Paper-11
(Population Genetics, Behaviour Genetics & Applied

Molecular Genetics)

Time Allowed : Three Hours
Maximum Marks : 75

Note : Answer Five questions in all. Question No. 1 is
compulsory. Remaining questions to be answered
should be one question from each Unit. Illustrate

your answers with suitable diagrams.

T G A B IR AR 1 59T Ho 1 Har B
AT Y T0h IHE & O 099 3 & | o9 Il
i Sfea el g T #ifsT |

1. Describe the following briefly : 3x10
(i) RFLP '
(i) SNP




2

(iil) Bt. cotton

(iv) c¢cDNA - _
(v) Allele frequencies
(vi) Phenylketonuria
(vil) Bipolardisorder

(vii) Discontinuous variation

"~ (ix) Northern flotting

S-667

(x) Penetrance.

R o€ e R R -

() IRTETAR
(i) W@

(iii) & & HIE

(ivy M-HEC

(v) ot omgfiet
(vi) ReTRwHERgRE
(vil) FEUAT TG
(viii) T8 faf¥=ar
(ix) e st

(x) dEE |

S-667

€

Unit-T

-1
Discuss the various forces of evolution that cause
stabilization of population. 12

e = Taf¥=T sl Y =t o o Fopelt ol &
RereRT & FIROT E |

Write short notes on any two of the following: 12
(1) Hardy Weinberg equilibrium
(ii) Microevolution
(iii) DNApolymorphism ina natural population.
Frr=iferiee & @ feret 21 v wifer fewfort fafag -
(i) EEl-aETE |ang
(i) Geo-famd
(iii) SR el H €091, IEET |

Unit-11

THE-1I

Discuss in detail the inheritance of polygenic traits. 11

IEAAT IR T oy B R & ==t @i |

What role do gene interactions and modifications
play in the expression of multiple phenotypes from

one genotype ? 11
T AET ¥ HE emeT & ot § o
eI SR dshEst B o g R ?




(4)
Unit-IIT
-1
Discuss the methods used to differentiate between
genetic and environmental influences on behviour. 11

FAER X HAFERE AR gy a9E 3 99

IR HT % I gRA Ry T e 1 e
AT |
Write short notes on the following : 11

(i) Learning
(11) Genesand Mental Retardation.
ferrforfaer X wiftre feafrat il
(i) oA
(ii) S T AR HeaT |

Unit-IV

WE-IV

What is recombinant DNA technology ? Describe its

process and applications. 11
qAETeT € O 1 SEEen 9 8k & ¢ gEa weha
AT ST 1 ot HIRTY |

Write short notes on the following : 11

(1) Humulin
(i) DNAVaccines.
Frfeiae g ditve feafergt fafag

S-667-4-100




S-668

B. Sc. (Part I1I) Examination, 2012
GENETICS & GENOMICS
Paper— II1

Time Allowed : Three Hours
Maximum Marks : 75

Note : Answer Five questions in all. Question No. 1 is

compulsory. Attempt only ore question from each Unit.

T e I B IR AT | 09T Fo | AEE B |
T §Ts & U N9 T |

Describe the following in brief: 3x10
(1) Prokaryotic Genome
(i) Shrt GunSequencing
(ii1) Transcriptome

(iv) C-Value

(v} 2D-Gel Electrophoresis
(vi) Gene Chips

(vii) Sequence Homology
(viil) Pharmacogenomics
(ix) GeneMapping

(x) Sinesand Lines.




2
frTiiieEe w1 iR ot iR -

(i) SR SN

(i) ST STIHA

(iti) SR

(iv) @-79

(v) 2D-9d SoFeRg
(vi) < Fareg

(vii) STFRH SIS
(viii) HESTOITH

(ix) S AT

(x) T ST AT |

Unit-I

-1
Write short essay on human genome project, the
mapping strategics and the benefits derived from the

project. 12
T AW IR, AR TR SR gRae
Q& arel & 3 IR Wfeve e o |

Write notes on any two ofthe following : 12

(1) Pseudogenes

(i1) Repetitive DNA Sequences
(11) Mitochondrial genome
(1iv) CpGisland.

S-668

S-668

3

Frefefaa 4 @ %Té‘f(?ﬁ) R feogforar o -
(i) e
(i) AETERR S T TTH
(itl) FEHOER S
(iv) CpG &9 |

Unit-il

THE-1I
Describe h;)w comparative genomics can aid to gene
mapping and study of human disease genes. 11

¥ OO WeeSE @B FERE ¥ SN
AR R 79 AT AW @ aR ¥ gt &0 99
2, T qo HIFT |

Write notes on the following : 11

(1) Differences between prokaryotic and cukaryotic
genomes

(ii) Complexity of Genomes.

frferiae o fergfor fafeg
() TS T Gheh AAM B g O
(i) ST & Sfewar |

Unit-111
-1
What do you mean by Proteome ? How studies on

proteomes are important along with genome studies ?
Describe giving suitable examples. 11




(4)
M § A9 7 FHAA 8 7 DY AW B
g A R ff FeEgel § 7 IaeT & g1
ferogqefl G |

Write notes on the following : 11
(i) Applications of microarray technology
(1) Advantages of 2D-gelelectrophoresis.

Frrtforea TR feferat fiftad

() TYHE NN B FATE
(i) 2D-SId SAFEPHIRITT B AT |

Unit-1V
v
Describe the concept of pharmacogenoniics. How

"Personalized Medicine" can be attained by
pharmacogenomics studies ? 11

CREEEIE e L | A R (B RE )
Afufy” | AueomtE WeEHd H N {6 S
T & ?

Write notes on the following : 11
(i) Single nucleotide polymorphism in humans

ii) Influence of DNA polymorphism on drug
effects.

Frefaf W fewfer fef -

(i) A ¥ AR SGETA (SNPs)
(i) T T g H SNl TR B U U9 |

S-668-4-100




S-669
B. A./B. Sc. (Part-I) Examination, 2012

MATHEMATICS
First Paper
(Algebra)

Time Allowed : Three Hours

_ B.A 25
Maximum Mavks : BSe ¢ 50

Note : Answer Question No. 1 and four more questions,
selecting one question from each Unit.

T §. 1 % ITC AN 9T TS SHE § Th
¥ A §Y, AN I G & IW] A

1.  Attempt all parts : 10/20

Gl 91T &0 & ¢

(a) Express the matrix 4 given below as a
sum of a symmetric and a skew-symmetric

matrix :




(b)

1 2 -1
A={4 1 2
3 -1 -3

Prefaiaa ol 4 & T §Ab@ a1 U9

Rrym-gAtid oTegE @ A & w9 § e

HRT -
1 2 -1
A=) 4 1 2
3 -1 -3

Apply elementary operations to find the

normal form of the matrix 4, given below

1
A=) 2
3

o N
w1 L

g dia AT e FriaE e
A T GHARE B €A BT

1 4 5
A={2 6 7
3829

(c)

(d)

(e)

S-669

(3)

Prove that the characteristic ro0ts of a skew
Hermitian matrix are either zero or a purely

imaginary number.

Rrg HRm e RE-gEia e B
sfeaeters g@ @1 d@ LE T LS

-t e E

Find the number of real positive, real negative

and complex roots of the following equation :

8 +3xt +xT+7=0. |
Rreafafed gfi®<e & dreqas G,
AR RS ©d ErEs g @ e
A e

2 435t +x7 +7=0.

Does the following system of equations
possess any non-trivial solution ?

| x+y+é:0

2x+3y+4z=0

Ix+4y+5z=0.




®

(8)

5-669

(4)

w Pt wdher P w @
TS T foemreT ? 7
x+y+z=0
2x+3y+4z=0
3x+4y+5z=0.

Is this statement true or false : “An
equivalence relation defined on a set S
partitions the set into mutually disjoint

classes™? Give reasons.

THYE : CfEd Te s W oafoaig @@
T T T S B Y THgE
R s 2- @ ® a1 oy
27 Hreer e |

Define Abelian group and give an example

of it.

It wE F v AR T gEE
T JETe0r i |

)

)

@)
2 (a)
S-669

(3)

Define ‘order of an element of a group’ and
find the order of the elements of the multiplicative
group {L, -1, i, —i} of complex numbers.
‘ToE 9 o W B &\ gRwmr R qen
TP deEe & e S (L -1, -1}
& Hagal B FAfe T BT |

Define a ring and give an example of it.

g @ UNCATST T IHH U IEEIOT
T |

Find the remainder of 3%’ when divided by
13.

3 R 138 WM W W AER S

T |
Unit-I
ELER

Prove that elementary row operations on a

4/74

matrix do not alter its rank.

fre @it &5 el omege @ Sfa aRfss
dfrr dfpan & afefia <@ @ B




(6)

(b) Prove that the inverse of an elementary
matrix is an elementary matrix of the same
kind, and hence find the inverses of :

1 00 1 00 1 00
E|=OOI.E2=OaO,E3= 1 0.

01 0 0 0 1 0 1
ﬁq@%ﬁmﬁs%ﬁmﬁweﬂqﬁm

oH TH FHR B TF g AHE g

§, ok P oo H R T

(a) State and prove Cayley-Hamilton theorem.

%ﬁ—%%qhmmaﬁmmm
P |
(b) Find the characteristic roots of the following

matrix 4, and find the characteristic vector

corresponding to one of these roots :

4. (a)

S-669

(7)

8 -6 2
Ad=| -6 7 -4
2 -4 3
Frafefea amege 4 b AEERE g
AT T I A Bl @ B Ry e
qiesr s i
8 -6 2
A={ -6 7 -4
2 -4 3
Unit-11
gHIE-11 4/7v
Test the consistency of the system of
equations :
a-4b+7¢=8
Ja+8h-2¢c =6
7a—-8b+26¢ =31

and comment on the nature of its solution.




S5-669

(b)

(a)

(b)

(8)
THtwTor ey

a-4b+7¢=8
la+8b-2¢c=6
Ta—-8b+26c=31

B G F O BT T 9D = D
75y T Rl iR | |

Solve the equation x°—[8x—35=0 by

Cardon’s method.

AHBTT % —18x-35=0 F HET AW 2
& HIT |

Find the roots of the equation

x> =7x%+14x-8=0, given that the roots

are in geometric progression.

BT -7 +14x-8=0 B ¥ @
FFTC Sl 78 9 5 F o s o 7 ¥

Apply Ferrari’s method to solve the

equation x* —10x° +35x2 —50x+ 24 = 0.

!

(b)

S-669

(9)
oUd fafr & ogdw w@ gw @R

x*—10x° +35x% ~50x +24 =0 F¥ &7 HPW |

Unit-111

THIS-111

4/7'%

Show that :
gartge 6 -

(i) Identity element of any group is unique.

fedt 992 § acus wEgd SfEda
a8

(1) Inverse of any element of a group is unique.

gE & fhd @ a9 & g Afedy
g Bl

Show that the necessary and sufficient
condition for a non-empty subset H of a
group G to be a subgroup of G is that
ableH v a, beH,

e B @ o ¢ 3 RE SwmgeEm
H %W ¢ # S| 8, 3 e omEwws
WA T B/ b e Vo ubeH




S5-669

(a)

(b)

(10)
Prove that the order of every element of a
finite group is divisor of the order of the
group.
e #ib & 5l o v 3 adw

FTET B FfE I WE B AR H oA
gl

Let f:G — G’ be a group homomorphism
and eand ¢' be the identity elements of

G and G', respectively, then show that :

@H  fle)=¢

() (@)} "= fla™) Va e

M 7:6>6 @ TE wAERG @ aw
e W ¢ HAW G qU G B qEYFH
99 &, @ zaisy %

©  fle)=¢

@ {f@) " = fla™") Vaes.

8.

(11)

Unit-1V

RHR-IV

3/7

(a) Let/fbe a homomorphism of group G onto
group G' with kernel X, then show that the

quotient group G/K is isomorphic to ;.

M W ¢ ¥ TE ¢ W TF ADES
qERien & s eifte k8, & stz

® T T g/k TE ¢ 3 Tl
B 8

(b) Prove that the set of all even permutations
defined on » objects forms a group under

permutation multiplication.

R #IfMT 5 » geqell w0 oReira @
T BRIl B EeEd, FHEdl B O B
ARG TH WHE a9 2

$-669




(12)

9. (a) Prove that every field is an integral

domain.

frg #itm B sd@% &3 & g g
grar &

(b) Prove that the characteristics of an integral

domain is either zere or a prime number.
R i B T gl =T % ST 1
@ g AWM A TE A g o

S-669-12-6,000




S-670
B. A./B. Se. (Part-I) Examination, 2012
MATHEMATICS

Second Paper

(Differential Calculus and Vector Calculus)

Time Allowed : Three Hours

B.4.:25

i N
Maximum Marks {B.Sc.:SO

Note : Attempt Five questions in all, choosing one
question from each Unit. Question No. 1 is

compulsory.

W% §IE H U N5 A &, H 9T 59
T T | U5 4. | affrarf ¥

1. Attempt all the parts : 10/20

T AT & BT
(a) Find:
I Ty :
lim Vi+x-— l—x-

x—0 X




(b)

()

(d)

(¢)

5-670

(2)

Examine the continuity of the following

function at origin :

1 e % A W g B &l Jie

T ,
F(x)= sin 2ax ,

X
f(x)=1 .
Expand the function in powers of (x—2) by

for x#0

for x:O.

Taylor’s theorem.
EeT F 2AH T EW (x-2) @l WA
fermt &ifag -

f(x):2x3+7x2+x—l-

If:
gig
" .
In =;T—;;(x logx) ,
prove that :
= a%liﬁiu; {5 -

Iy=nl, 1+(n-1)!
Show that for the curve py? = (x+a)’, the
square of the subtangent varies as subnormal.
ferzd foh @ by’ = (x+a)°, % STETHSA @
T, AT % FFER gRadr & |

&)

(g)

(h)

g

S-670

(3)

Show that for the curve :

52 =8ay, p:4a1f1—«l i
2a

e & T gorisy &

52 =8ay, p:4a1f1—l i
2a

Find all the asymptotes of X+ y3‘— Jaxy=0.
4y “3axy =0 HTN IFEIN T P |
Find grad ¢, for ¢=x2—2y2+4z2 at the
point P(1, 1, —1).
b=x>-2y>+4z> F Tg P 1,-1) W
grad ¢ T BT |
Determine the constant ‘e’ so that :
F'z(x+3y)f+(y—2z)}'+(x+az)]€
is solenoidal.
Rties ‘o’ @1 9 Helio] e
F=(x +3y)f+(y—2z)}'+(x+az)l€
HerEd 2 |
Give statement of Green’s theorem.

U= ™7 1 H9 BT |




2. (a)

(b)

3. {a)

$-670

(4)
Unit-I
-1 417

Discuss the continuity of the following

function at x=a :

FreT B % T x=q T HAA B4 @ @
Y

N xz
f(xy="—-a for O<x<a
a
=() for Xx=a
(13
= for x>
X

Discuss the derivability of the function at
x=1,2:

. [

Fore o 3 T a1, 2 OF e B

. [ x x <l
f(x):il 2-x 1<xs2,
L"2+3x')"2 x>2

Find the ath differential coefficient of
na S TUTE T i

2

™ cos” xsinx.

(b)
4. (a)
(b)
5 {a)

$-670

(5)
If y=x%¢", show that

gz y=x%e* | Fmn i

2
d" d iy 1
4y L -2 = -1 -2y
dx" 2 dxz dx 2

Unit-i1

-1 4/7%

1 )
Expand 7" * in powers of x by

Maciaurin’s theorem and hence obtain the
value of 2.

St s e o el
Al § BT q o w W S Wi |
Find the angle of intersection of the curves :
Fret @i % oW [5G 0 H T BIAT

r=a(i+cosD), r=h(l-cosd).
if xemy=1 is a normal to the paraboia

yz = 4gx , prove that :

- 3
a!3 +2alm™ = mz.

i k+my=1, TETI y2=4ax o @ e,
A frg e

al® + Zal'm2 = mz.




(b)

(b)

(6)

Find the pedal equation of the curve

-r=aeﬂcoto¢ .

T 1= ae” ' o qiide TR S HifT |
Unit-IIT

ECAEM | || 4/7v

Find the curve whose curvature at any point

on it is zero.

TH T B HI DI ST e o ¥ |

Determine the position and nature of the

double points on the curve :
et areh W fe-fargait ot feaferdl ol wgfer a1
T g

y(y-6)=x*(x-2)°-9.

7. Trace the following curves :

(a)
(b)

5-670

y2(2a -X)= x>

¥ =asin20.

8. (a)
(b)
9. (a)

S-670

(7)
Unit-1V
TEIV 3/7%
Show that :
ez i -
V- "F)=n+3)r",
where (Gl?‘ff) r={¥| and 7 =xz°+y}'+zlg.

A particle moves along the curve x=¢>

+t,
y=t2+1, z=2¢+5¢, where ¢ is the time.

Find the components of its velocity and

acceleration at (=1 in the direction
I+ ]+3k .

U GO qep x=£2+1, y=12+1 z=2+5" §
YT HLAT &, STEl ¢+ G99 & | Y 1=1 UT I0H
T T O T "2 [ 4+ 3k B RAT H S
I |

Evaluate jﬁ‘.a’?, where F=(i - +y7%)

¢ : 2 2
and C is the path of the circle x +y==1.
2o cn 2
[F.ar @1 SR B, FE F =01 -9 +57)
C

GﬁTC,EFT x2+y2"—-1 & U E |




\e)

(b) If V is the volume encolsed by a closed

surface S and F = x{ + 23] +3zk , show that :

[F-ads=6V.

h)
afe v, &= 98 S g O g3 oA ¥,
ﬁ'@@%:

jﬁ*-ﬁds=6V
S

g, 7Tl F=xi+2)]+3zk &I

5-670-8-6,000



S-671
B. A./B. Sc. (Part-I) Examination, 2012
MATHEMATICS
Third Paper
(Integral Caiculus and Trigonometry)

Time Allowed : Three Hours

B.4.:25

Maximum Marks { B.5c.:50

Note : Attempt Five questions in all, choosing one

question from each Unit and Question No. | is

compulsory.

mmﬁwnﬂgqﬁgq,wtﬁamﬁaﬁ
T BINT Fo1 97 &, | a1

I.  Attempt all parts : 10/20
Tl 9 & i
(a) Evaluate :

LIEREE) I

dx
! (x+l)\/x2——1




(b)

(c)

(d)

(e)

S-671

(2)

If:
g
7
U, = jﬂ x"sinxdx (n>1),
0
prove that :

g #ITe
| n—1
Uy +n(n-)U,_y = n(-g-) .

Solve the differential equation :
FTEHA FHH bl B DI

seczxtanydx+sec2 ytanxdy =0 -

Solve the differential equation :
3Tahe FHIHTU B P

p2 +2pycotx=y2 .

Find the perimeter of the

r=a(l—cosB).

cardioid

TEARE 7 = a(l—cos ) I IR S ahifond |

S (3)
() Solve:
ol Eﬁrﬁ“—rq :
2
d y+§£_2yzx+Siﬂx.
dx?
(g) Solve:
g BT,
2 3 -~
dx? dx

(h) Show that:
A EUICTN

(1+cos0 +isin®)" +(1+cosO—i sin0)”

=1 cosMg
(i) Show that:
o e
' b
logaH.b = 2itan”! —
a—ib

n0
cos—--
2

(j) Express sin> Ocos” 0 as a series of sines of

multiples of 9.

sin® Ocos”> 0 I 0 %Wa’)sineé\“ﬁ%m

¥ @ BT |

S-671



S-671

(2)

(b)

(a)

(4)

Unit-1

TS 4/7%

Prove that :
"‘TE dx bid P
0 1-2acosx+a’ 1-g% ©F a2-1

according as g<] or 4>1.

7T
j' dx o -

0 1-2acosx+a? 1-g2 N a1
FAlh a<] AT g>1

Find the limit, when » tends to infinity, of

the series :

AUl A BT A A FAT, FGTE e
1 4 9

+- + +..... +—1—.
27 +1° 21

7
l+n" 8+n°

Trace the curve and find the area of its

loop : .
T 1 @ BT ST 0 T H7 e
alﬁibﬁlﬁﬂl:

yz(ﬂ—X) =)c2(a+x).

(b)

(5)

Find the curved surface of the soild
generated by the revolution about the x-axis
of the area bounded by the parabola

y? = 4ax, the x-axis and the ordinate x=A.
A M FH GHYS WG BHIAT A T
v? = dax; x99 T B x = 4 A UFAE &
& x-3e1 & afra: uftsmor F fae g B

Unit-11

THE-11

4/7%

Solve the following differential equations :

= sTaa THIHOT B FA El%lix\“:‘]i;{ :

(i)
(if

5. (a)

S-671

(1+_y2)dx=(tan_] y=x)dy

(Gx+2y2) ydx+2x(2x + 332y dy = 0.

Find the general and singular solutions of
the following differential equation :

1 w1aee FHET S BETY 0d e &

1 BT

y2 ~—2p)cy+102(x2 —1):n12.




(6)
(b) Find the orthogonal trajectories of the
family of conics :
y2 ~x2 +4xy+2cx=0,
where ¢ 1s a parameter.

qliehd IEm

yz —x? +4xy+2cx=0.

F AR FAST A DAY, FEl ¢ Th

e 2 |
Unit-IfT

THE-11L 4/7%

6. Solve :
gl Eﬁli'?!q :

2
' d .
(1) %—2%4—5};:51}139:
(i) (x2p2-xD+2)y=xlogx.
7. (a) Solve by the method of variation of

parameters :

e fereo fafe Ew & Wi

d2
yoo2
———+p" y = SeC HX.

de
§8-671

(7)

(b) Solve:

B %Iiﬁi[! N
ix—+4x+3y=t
dt
£b—;~+2x+5y=:er.
dt

Unit-IV

IV 3/7%
(a) Find the roots of the equation :
e 1 A B S W
Aexd sxt+x+1=0"

(b) Iftan (4+iB)=1tana +iseca , show that:

o
eZB = icot—z—

and 2A=n’1't+-‘g—+(l,

.?I‘I.?\Itan(A%—iB):tanaﬂ—iseca, ﬁfﬁﬁﬁg‘l% :

[0
€2B = iCOt—Z—

GEL 2A=nn+—1;—+a_

5-671




(8)

(a) If sin®=nsin(0+¢), expland 0 as a series
of ascending process of n, where # is less

than unity.

% sin®=nsin(0+¢) &, A g F TFARXH
Tod 91 § PN, TE 7 & 99 0F A 9
Tl

(b) Find the sum of series :

Ul BT T gId Eﬁﬁm :
sine sin3a  sindo
p—— + 00,
RENE E

5-671-8-6,000




S-672

B. A./B. Sc. (Part I) Examination, 2012
MATHEMATICS

Fourth Paper

Time Allowed : Three Hours

B.A.:25

Maximum Marks : { B.Sc.: 50

Note : Attempt Five questions in all, choosing one
question from each Unit. Question No. 1 is

compulsory.

% TR § T 97 g BY, F O gl @
& MY | 0w . 1 sfEr §

1. Answer all parts : | 10/20

WW%WW:




S-672

(a)

(b)

(c)

(d)

(2)
Prove thét:
§x(5x5)+5><(5><5)+5x(5x5):O.
fs @i @ ¢
Gx(bx8)+bx(Exa)+ex(@xb)=0.
Show that the system of vectors ;. j, &

form a self-reciprocal system of vectors.

Ramsu 6 aky Fg | j & @ GEEA
afkg FrepE a2 |

Define pole and polar of a conic,
qiHa B 49 9 ga B g AP

Find the condition that the diameters y =mx

and y=m'x may be conjugate diameters of

p3 2

the ellipse % + % =1.
a- b

ufreeg w19 v e &@w o y=mx W@

2 2
x .
y=mx éléﬂﬂ — +—;'2 =1 % Hg‘fll oD |
a

(c)

0]

(2)

S-672

(3)

Which conic is represented by the equation

3 . )
Z=1+cos0+sin® ? Also find the latus

r

rectum and the eccentricity of the conic.

qEHT] 3=1+oosE)+sin@ 3 FH OF9

F

Fref B 7 ai%g & ARES a9 S
€ s P |

Find the intercepts made by the plane
2x+3y—12z =12 on the coordinate axes and
also find the direction cosines of the normal

to the above plane.

qIAA 2v+3y—12- =12 &0 MW e
T Y FEETS T T SURT A
3 ot Ren g | Feg |

Show that the spheres i+ z* =25 and

42422~ 24x—40y—182+225=0 touch

externally.




(h)

()

()]

S-672

(4)
Remy & @

X4yt 4z —24x-40y-1824225=0 -
AL B AR W B E |

x2+y2+22=25 agn

Find equation of cylinder which intersects the
curve ax? +by* tez? =1, lx+my+nz=p and

whose generators are paralle] to z-axis.

W ITT H OGHEO TG HC ST
axt +byt ezt =1, Ix+my+nz=p B T
T P 9E @ 2 -9 B FHATI
I

Classify the central conicoids.
T siHAT BN THHOT B |

Find the equation of tangent plane to the
conicoid 2x2-6y?+3z? =5 at the point

(1,0,-1).

MHEa 2x2-6y7+3z2=5 & fag (1,0, -1
W Wy gHad & GHIH §1d HY |

2. (a)

(b)

3 (a)
S-672

(5)
Unit-1
-1 4/71
Prove that :

() x(@xi)+ jx(@x)+kx(@xky=2a
() ax{bx@xd)}=(b-d)axé)—(b -E)axd).
frg ieTe 1%

@) Px(@xi)+ Fx(@x j)+kx(@xk)=24
(i) ax{bx@xd)t=(b-d)dx&)—(b-E)Naxd).
Show that the perpendicular bisectors of

the sides of a triangle are concurrent.

Tyfgn B feell By & gonen & @9
e T g A9 ¥

If 4. b.¢ and @', b', ¢’ be reciprocal system

of vectors, prove that :




S-672

(b)

(a)

(6)

If G.h,¢ and &', b’ ¢ are two reciprocal
svstem of vectors. Show that any vector 7
can be expressed as :

F=(F-da+(F-b" +(F-&)e.
Also express 7 interms of §, j k.
qR G, b, ¢ T a0 fr, ¢ & GEHH R
Fremg &, @ femmu feelt @Rk ;= Fr=
yHY o HEA 8

F=(F-ada+(F-b)b+(F-&"e.
Foaoj Gk @ el 7o fafew

Unit-11

FHI8-11

Show that the locus of poles of normal

4/74

2 2

chords of the hyperbola %——y— =1 is:
a

%
6 .6

b 2,22
——=(a"+H7)".
RERN )

R 6 o L2 <1 & i

a’ b
et % g7 & fgeg ©

6 6
CA A S
x*

(7)

(b) (@) Find latus rectum and eccentricity of the

(ii)

conic E =1+\f§cose+sin9.
Fa

g 3 1+\f§c039+sin9. R B |

T IebRAT G HIAC |

If PSP’ is a focal chord of the conic, prove

- rectum.

I pSp’ wHE B TEH AR ST &,
1 1 2 o
FETH T B

Trace the conic x? —3xy+y2+10x—]0y+21'=0.

Find its eccentricity and the equation of its

asymptoles.

TE 22 —3uy+ 32 +10x-10p+21=0 F ST
BT | STH IEAl dU I H FHIB
Hd HINT |

S-672




5-672

(a)

(b)

(8)
Unit-11T

gars-111

A variable plane

4/7%
remains a constant
distance p from the origin and meets the
coordinate axes at 4, B, C. Show that the

locus of centroid of AABC, is:

1. 1.9
x2 y2 22 p2'
U% T §HO9 gaeg d T g0 p R w

T aur Paie oTEl B 4, B, CUR Fed B |
REET F A4BC % ®5% & fgy

L, 1 9

BT |

Find the equation of sphere through the
circle x? + % =4*, z =0 and passing through
the point(a, B, y). Also find centre and
radius of the sphere.

ﬂ'ﬁx2+y2 :a.z, z =039 ﬁﬁ(a, B, y)a SIE]
ol T BT FHEAT S Ao (M B DH
qer e | s it

7. (a)

(b)

S-672

(9)
Find the equation of right circular cylinder
whose axis is :

x-1_ y-3 _z-5
2 2 -l

and radius is 3.

39 @G SN H FHET A6 B
R Brew 3 & gen @

x—l_y—3ﬂz—5
2 2 ~1

T A T |

Prove that the equation ﬁc+q/gy+\/z =0
represerits a cone. Also show that the

equation of its reciprocal cone is :
fz +gzx+hxy = 0.

fre Ht R Tl [+ ey +Vhz =0
w g yaRid wwa 81 wE s Ry %
IEh Fobd A

fz+gax+hy =0

T



S-672

(a)

(b)

(2)

( 10)

Unit-1V
THE-1V 3/74
Find the condition that the plane

[x+my+nz= p may touch the conicoid :
ax’ +by2 +ez” =1,

TAOA Ix+my+nz=p & SFHaT .
ax* +by2 +ez? =1

F W TR F Al T AR

Find the director sphere of the conicoid
ax? +1’Jy2 +ez? =1,

AMHTT ax2+by2+czz=1 T EAFE MaA
H FHH qrq Fifd

Show that from a given point (o, B, y) six
normals in general, can be drawn to an
ellipsoid :

x2 y2
—2'1'_7'1'
a“ b

2

a8 ]

=SS
CZ

(11)
framgn 7 RY 3T Rg (o B, y) & defgee

2
x2

“—+
72

W AT 8 Al @i o ged 2

+—=1

Q:-|"<
[§=]

QlN
g [ (]

(b) If plane Ix+my+nz= ppasses through the

extrimities of three conjugate semi-dimeters

of the ellipsoid :

o

2 2

+ 5+

QM| *®
@N|‘<
QNI 3]

then prove that :

a’l? +b*m? +etnt = 3P2-

g gHaq Ix+my+nz=p aﬁqﬁa :
a” b ¢

% @ sreEgel Al 4 A% o g, @

P sifog B

2
azlz +b2m2 '+C2?’1'2 :3p A

S-672-11-6,000
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S-673

B. A./B. Sc. (Part II) Examination, 2012
MATHEMATICS
First Paper
(Advanced Calculus)
Time Allowed : Three Hours

B.A.:25

Maximum Marks :
B. Se.: 50

Note : Attempt Five questions only, choosing one question

from each Unit. Question No. 1 is compulsory.

% R A F 997 T §U, Haw 9 et @ e
PN | 59 Ho | e 2 |

. Answer all parts : 10/20
i guet $ A GRA -

(a) Provethatsinxisuniformly continuous on [0, ).

R AT 6 sinx, [0, «0) T CHaHE gaa &




S-673

2)
(b) Showthat:

E%O[;—_—S%% =co0s0.,
where 0<a <9 <p<n/2.
e 6

sino —sinfp cosh.

(©)

(d)

cosfd —cosa
SE O<a<0<B<m/2 ¥ |

If zis a function of x and y and x = &* + &7,

y=¢ ¥ —¢", thenprove that :
y p

ou vaxﬁx oy
AR 2, x, y TUT y 1 T B 8l Qv =e*+¢7,
y=et-¢e @,ﬁrfﬁaﬁmﬁs

oz 0z . 8z oz
cy v Ox dy '
Show that: _ 2xy
lim SR
(x.)=>(0.0 x° + y
does not exist.
A R 2y
lim 5 5
(x.,l')—)(U,{}) o+ y
1 AT LB |

(©

@

S-673

(2)

(h)

€))
State Euler's theorem on homogeneous function

fxp).
AT BT £ (x, y) T AR & GHY H S

FIT |

Write sufficient condition for a function f(x, y) to

be maximum or minimum at(a, b).
Wf(x,y)% (a, b) T ATAHT A0 FATH 8
1 qaTe ey fafed |

Define evolute of a curve. What is the
relationship between the evolute of a curve and

itsnormal ?

% 9% B DE Bl Geag e | el aw @
I q SO el ¥ FTEEE R 7

Define Gamma function and prove that :

T G/2-%) [G/2+x) =(1/4—x*) 1 secm x.

T G bl R BT vt R A

M @3/2-x) [(3/2+x) = (/4 x*) msecn x.



S«673

@

(a)

(b)

“)
Evaluate :

I §T A -
[ 1
[]

0 0

dx dy
Ja-x2)(-3?)

Evaluate:
jjj(x+y+z+1)2dxdydz
over the region defined by x 2 0, y 2 0, z 20,
xty+z <1, _
x20,y2Q,zZO,x+y+zSIQﬁ‘:lTﬁﬁa3[T{':
jﬂ(x+y+z+l)2dxdydz
%l J S B |

Unit-I
THE-1 4/7%
Prove that a function which is continuocus in an

interval [a, b] is bounded in that interval.

&% DT 6 T B S ST [, 6] ¥ Had

2, 0% o X qREs 8 g |

Show that the function f(x) = 1 (x>0) isnot
uniformaly continuous (0, 1]. *

2 B B £ () =~ (x>0, (0, 1] T TH-

X

A Had Tel § |

S-673

(b

(2)

(b)

&)
State and prove Lagrange's mean value theorem.

Also give its geometrical significance.

I B TEHM THY H T FioE aun s
PITIY | FEE S wrdesar A A |
Iff(x+h) =f(x) +hf (x+0h), then find the value
of 8 when f(x) =x*.

TR f(eth) =F(x) +hf (x+0h) R, A 6% T 1

FHIRT STF f(x) =2 & |

Unit-I1
THR-11
Show that the function :

F6Y) =
(x* + %)
andf(0, 0)=0is continuous at the origin.

CHECRER T

Fxy) =t
(% +y%)

4/7%

,x=20,v#0

L Xx=0, y=0

T £(0,0) =0, ARG WHA S |
Verify Euler's theorem for the function :
u=ayz+bxz +cxy.



S-673

(2)

(b)

(a)

(6)
©aT u=ayz + bxz texy % o orgeR YAy
o HAIT BT |

Show that ;

CHIED AT

o _cos 26
2 >

oxdy -y
(x=rcosh, y=rsing).

Iful+/° =yty, W +V2 =x>+)”, then show that ;
duy) 1 (2=
Ax.y) 2 wlu-v)

e 3+ =x+y, U + v =1+’ ‘@;T, ar Eﬁﬁsﬁ fh

B 1 (P =)
B(x,3) 2 uv{u—v)

Unit-IIT
TFE-I0

Find the maxima and minima of'the function :

4/7

flx,») =x3+y3—3xﬁ1 220,
B f(x, ) =2+ =3x—12p+20 B S
ffres o IR |

$-673

(b)

(a)

(b)

(a)

(b)

(M
Find the envelope of the family of curves :
(.nc—m)2 + (y—a)2 =2,
o isthe parameter.
Th B qe (x—m)2 + (}Fa)?' =2q, GIETv T IEN] %,
T ST 3T HI | |

Find the evolute of an ellipse :

Ty

— +—=1

a® b2

)2 2
g S+ =1 el S I |
Evaluate
H G iy

. coizx
lim{cos x) .
x—0
Unit-IV
THE-IV 3/7%

Show that:
@Tﬁa%i I (q

IJ- dx :l F n)

J ,'I_xu A ;,—, (I+]_

' 2 n

Prove that ;
s it 6

T/2

r tan" x dy = = sec &

0 ) 2




8)
(@) Evaluate J j e_(x2+y2)dx;iy and hence show
that: 00

O‘.i'e_xzabc =
0

I I 0 i dy g et o R e T

6 0

CRIEOR RN
e xdx=J_
0

(b) Provethat:

J-J-J-\/l dx dy dz 2%’

where the mtegral is extended to all positive

values of the variables for which the expression

is real.
Rz o s
a’xdydz =ﬁ
I =
aﬁmmaﬁ%maﬁwmmﬁ%m%
v Rl o iRl & |

8-673-8-6,000




S-674
B. A./B. Sc. (Part-IT) Examination, 2012
MATHEMATICS
Second Paper
(Mathematical Methods)

Time Allowed : Three Hours

B4, 25

Maximum Marks : { B.Se.: 50

Note : Attempt Five questions in all, choosing one

1.

question from each Unit. Question No. 1 is

compulsory. _
Te THE & T NS g g9, F{W 9™ A A
T PTG | e H. 1 ot
Attempt all parts . 10/20
gl @S & P |

(a‘) Write Euler-Poisson Equation for the

functional :




(b)

(c)

(d)

S-674

(2)
ﬁwm%ﬁum—eﬁuﬁaﬁw
farea :

yeI= [ FG 7, s ¥y )

Define central field, giving examples.

SeTETel aEd R A B URING ST |

Differentiate between extremal and

stationary function.

a7 Ud & Had 8 ¥R Hi |

State sufficient conditions for sirong

extremum of the functional :

ﬁqw%qmaﬁ%mmﬁ
gfrerel F1 IAE HIT

My [ fe V) dr,

y(x) =y, ¥(x2) =2

S-674

(e)

)

()

(h)

(3)

Find L(f(x)),1if:

() ST BRI, A

fx)=2x,
.

0<x<5

x>5.

Find. the inverse Laplace transform of

1
F(s) = ,
(5) §+2
F)=—e ém AT STl
§42 Eg _
G| aﬁli%m |

Show that the sequence (S,) 1s bounded

above, where :
getse f ergmA (S,) dRME TES g,
el ¢

_2n—7
n+2

S,

Find the least positive integer n for the

' 1
sequence (S,) such that |S"_2|<T6’

wehre :




(i

@
2 (a)
S-674

(4)
S (S,) & Y A o T s
T R A 1S, -2]< . T

_2n7 1
n+s

i

State Cauchy’s nth root test for the

convergence of an infinite series.

g Aoft H st $ g Ad B
nd G GO B I BT |

Test the convergence of the series :

freg Aot & sy &1 ol i

1 2 13
— 4+ -+ =+
4 6 8
Unit-1
gahls-1 4/7%

Show that the Euler equation for the

functional :
Iy@]= [0 +e '+ Jds

is a second order linear differential

equation.

S5-674

(b)

(a)

(b)

(5)
ZE &% waS

6= [FL2 0 + ey Jds
% fae oM wfetw @ i i &
s ot gfiwR &

Find the extremals of :

I3001= [+ () s

Find the curve having a given length which

encloses maximum area.

4 B3 =1 @ Afyead @uea 9% O
ah B T BT | |

Find the extremals of :

Pt 3 oO @ A A

Iy = [ 2142017 40" e,




(6)
Unit-11
THE-11
FExamine extremum of the functional :

e GeMe B T @ gAe R

Myl = [ S+ ds 5020, 7= -

4/ 7

(a)

(b) Find the shortest between point (1, 0) and

ellipse 4x%+9y% =16.
Rg 0,00 ol &dgT 4t +0)?=16 F
qer AEE 50 B oww B

State Jacobi’s condition for the extremum

(a)

of a functional and derive Jacobi’s

equation.

TAH D T B [T Nbre IfiE H TS
T o S BT B A BN |

(b) Find the shortest path from point A(-2, 3) to

a point B(2, 3) located in the regiony < ¥

@9 y<x? 7 Ruw g 42,3 ¥ Ry
B2, 3) T% AW T8 H TG B |

S-674

5-674

(7)
Unit-T1TT
HE-111
If L(f(x))=F(s), then prove that : -
A LA =F(s) @ s Biforg fp

L‘(F(Y)J jf(u)du
Y

4/7v,
(a)

(b)

Find the inverse Laplace transform of :

Ft 1 Fopm dra ST S A

&

st 457 41

F(s)=

(a) State and prove convolution theorem.

BT TG a-va@r O g fow
HNAC |

(b) Using Laplace transformation, solve

A@E ECON B OGRT B gL, B
FARTT

Vi-xy'+y =1, y(0)=0, y'(0)=2.




(8)
Unit-1TV

RIS -1V 3/7%

Test the convergence of the following series :

Prefefee At & sfmfar & e S
(a) Z—\/%siné

(0) ot

(a) Prove that every convergent sequence of

real numbers 1s bounded.

e #ifve 5 e dearell & 9d®
A orgFT IREE gt ®

(b) Show that the sequence (Sn)is convergent,

where :
3T & AHA (Sn) STPTE) B, o

1
S‘—1+ +1+ ........... +i

"on+l m+2 n+3 n+n

$-674-8-6,000




S-675
B. A./B. Sc. (Part IT) Examination, 2012
| MATHEMATICS | |
Third Paper
(Differential Equations)

Time Allowed : Three Hours

B.A4:25

Maximum Marks:
B.Sc¢.: 50

. Note : Attempt Five questions in all, choosing one question

from each Unit. Question No. 1 is compulsory.

Symbols have their usual meanings.

T T & & Ue I gC, W U e A &
BT | U Ho 1 offad B | it & e oY
g |

Attempt all parts: 10720
weft @vel H & BT :




S-673

(a)

(b)

©

(d)

09

Define ordinary and regular singular points of
second order homogencous linear differential

equation of variable coefficients and write one

example of each.
W IPTHE AR GH-EEE EE sawd
FHRET B FATOT e et fafe faegett @t

qRwrer gy o o9 H-uE S W
&S | |

Prove that:
g S 6

' . . v d

(2n+1)1311 = Pn+'l _"Pn—l » Pn :;,;Pn
Prove that :
g s 5 -
13 L) 1

Fi—, 1,= =-tan X

2 ‘[2 2 x) 2
Define orthogonal and orthonormal set of

functionsoninterval [a, b5].

ST [a, b] W Waes T SR G
%Hgaﬁq?rtrﬁwrhﬁﬂ?rm:

S-673

(€)

®

(g)

(h)

)

3

Find a partial differential equation by eliminating

constants a, b frofn equati.on 2z=(ax+ y)2 +b.
FHFT 22= (ax +y) +bF SO o, b3 g
F BU A SHerehel THHTT T B |

Solve the following Lagrange’s equation :
ptg=sinx.
Fre=t ST HEERTeT i B i :

ptg=sinx.

Prove that:
Ry Fifora 6 -
d _
a.}'(x‘]n‘]nﬂ) = x(']i? “_‘]1?+1)-

Sojve:

& P :

(D*D2+D*D?H)z =0,

. .y 3 "
Find a surface satisfying ¢ = 6x"y and containing

the twolinesy=0=zandy=1=z.




S-675

)

(@)

)

Wt=6x3yﬁﬁﬁq$ﬁalﬁﬁ3mﬁ
%@T\'ﬂﬁy:0=z@y=l=zﬁﬁ%ﬁmaﬁ
TS T G S BT |

Classify the equation:

TR H BT BT

8%z 822_
ot

4/7%

Solve the differential equation:

(1 +x*)y"+xy'-y=0

by the power series method.
ST FHIHIN
(1+x)y"+xy' = y=0

%1 o1 fafer & & Ao |

|8

S-675

&)

(b) Provethat:

@

(b)

(a)

fors i 6
. C2 2 2
(1) (S H(X) = oy

Q) LF @by =(-x " F cac-biex).

Ikl < 1.

Prove that:

e i 6
I; Iy (0)dx = x37(x) - 2x2 T, (x).

Provethat:
s ifoe 76 -
1 4"
2% nt dx”

Py(x)= (x* ="

Unit-11
SR

Find the eigenvalues and eigenfunctions of the

4/7

Sturm-Liouville problem :

yn+7\,y:0, y(O):O, y(g!;)z{)'




S-675

(b)

(2)

(b)

(6)

- T
y'Hay=0,  ¥0)=0, y(m)=0
& gl SifeneiE 99 Td G STensifors

R B S DT |

Prove that the eigen-values of Sturm-Liouville

problemare allreal.

Rg @b & wi-cpe e & @l
SARTeTETEs HI AT o & |

Explain the otthogonality of Legendre’s
polynomial 7,(x).

v RS Px) B @R B
THERT |

Show that the set :

is orthogonal set of functions on an interval

[0, T]and determine the orthonormal set.

S-675

)

4 {1, cos%x, n=1 2
T s 2y,

ST (0, T) TR e Bt a1 a2

CRIEILT Ty 1 g iR
Unir-TIF
-1 47
(a) Solve:
B HifTT
p+3g :52+tan(y—3x)
(b) Solve
B Mo

2
(7 +z W—xyg=—zx.

(a) Solve:
B PIfoTT ¢

\/E"P\/Etlt




(b)

()

(b)

(a)

(b)

®

Solve by Charpit’s method :
onftte fafer | &t ifoTe :

2zxmpx2—2qu +pg=10.

Unit-TV
PRIV

Solve

& T :

3/7%

(D*+5 DD'+4D"™)z=sin (4x+Y)

Solve:
Sl %n%fq :

r+5--6f =ysinx.

Reduce the equation X~y Tpx —qy = x2 to

canonical form and solveit.

TR 2% — % +px — gy = x* Bl fafe &9 7

T ST |
Solve by Monge’s method :
o & fafy | s ST :

r+(a+b)stabt = xy.

$-675-8-6,000
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S-676
B. A./B. Sc. (Part 1) Examination, 2012

MATHEMATICS
Fourth Paper

Time Alfowed : Three Hours

B.A4.:25

Muaximum Marks : { B.Se. - 50

Note :  Answer Five questions in all. Question No. 1
is compulsory. Attempt four more questions,

selecting one question from each Unit.

FA 4" T B IR A | 97 . 1 S
T UDF IR A @@ U g gL, 9 9
qeq PO |

1. Answer all parts : 10/20




(a)

(b)

(c)

@

S-676

(2)
Define a common catenary. For a common

catenary prove that 2 - .2 .2

U AFT 96 3 GG i | amr
W%W%W%yzzcz+sz %I

For a common catenary prove that ;

x :clog(y+s}.

c

A TR & i g S /o

x:clog(}ws].
¢

Enumerate the forces which may be omitted

in forming the equation of virtual work.

Tl FE w1 HHERCT S @99 T
T B OBIST AT T B, I FARY |

L

A uniform beam of thickness 24, rests.

symmetrically on a perfectly rough cylinder

of radius a; show that the equilibrium of

S-676

(e)

()

(3)
beam will be stable or unstable according

as b is less than or greater than a.

0% §EI U forae WerE 2p R, gAtg
MA@ T GER o B B S W
w%ﬁ@mﬁﬁmw-ﬁmwﬁ
B, I boa §HA BT T TEd W
A et B AR s, 0 @ afum
i | |

A force 45_3_}4_5}2 acts at the point (1. 0. 1).

Find its effect at the origin.

TF T 4f-3j+56 " o0y W
g, @ qafdrg W gHE GHE ST HT |

The speed V of a point P which moves in a
straight line is given by a relation 2 = g —bhx?.
where x is the distance of point P from a
fixed point on the path, ¢ and b being
constants. Show that motion of P is simple

harmonic and determine its time period.




5-676

{g)

()

(4)
T g P o O WA @ § oy e b
TEH Ty T 22 § R ST
€ W ox R p R fifbew g @ ol B
Tla. bFS § 1 Ramsw f5p# A awa
mﬁwﬁ%wmwmqﬁm|

A point describes a curve » = ae® with a
constant angular velocity about its pole.

Find the radial acceleration.

W R W - W g7 @
URT: I Fofg AT Y 99 w ¥ gEe
Brsg @xer s Fifm

If the velocity of a point moving in a plane
curve varies as the radius of curvature, show

that angular velocity of tangent is constant.

T TG 6 W T q G Rg H aw
S T BT B D g 2
femEn F @t @ #ofg 3 fag §

¢y

6))

(a)

(b)

S-676

(5)

Prove that central force field is conservative.
fog v 5 & o9 &5 FateT 8 |

Define apse and apsidal angle.

e AN wWigs &9 #@ gy
T |

Unit-1
TEHs -1

Obtain the Cartesian equation of common

4/7'

catenary.
HAMG TOH H A T W B |

Show that the length of an endless chain which will
hang over a circular pulley of radius @ so as to be

in contact with two-thirds of the circumstance

of the pulléy is a —?’i+4—7T .
log(2+~3) 3



5-676

(a)

(b)

(6)
a B O g B W op R 39
(FI7) 59 R @ Y B AN & Ry @
e 9w 9% B wE # B, R fitwm

3 4n-'l
%@ﬂﬁm alier?J 2

State and prove principle of virtual work
for a system of coplanar forces acting at

different points of rigid body.

ﬁa‘eﬁwﬁﬂséw—wﬁ'—gaﬁwaﬁ
HHTQrE w@ B e enare w1 3 fywr
B FHYF W T 30 g B

Weight w, and w, are faste.ned to a light
inextensible string ABC at the points B, C,
the end 4 being fixed. Prove that if a
horizontal force P is applied at C and in
equilibrium, 4B, BC are inclined at angle
0. ¢ to the \.fertical, then prove that ;

P = (wy +w,)tan0 = w, tan .

4. (a)

S-676

(7)
g IR Weq ayEny S & g p
AT ¢ F WX W ofiT o, dF F T
sew 4 fem § 1 fos #if & ol
g ¢ T AR @ p @M E AT
T # W A 4B, BC FEIET § BT
o T ¢ W 3§, T T P &

P =(w +wy)tan 0= w5 tan ¢.

Unit-11
FHrs-11

Forces act at the vertices of a tetrahedron

4/7'

outward, being perpendicular to the
opposite faces and proportional to' their |

areas. Show that they are in equilibrium.

@ gy % g () WAl @
AT T ¥ g A AR a9 B dEan e
T deT & SR B o R B
F ggad | B
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(b)

(a)

(8)
A force F acts along the x-axis, and another
force nF along the generator of cylinder
2yt= 42, Show that the central axis lies on

. 2 .
a cylinder n”(nx— 2)2 +(1+ n )2 y2 =na’.

X3 B IRY T I T GET T aF
S w24yt = ¥ o5 B oTRY B
3 | fym St B aEE oW UF I

;72(1/1.\'—2)2 +(1+ n2)2y2 —ptat W fera 21

A sphere of weight W and radius a lies
within a fixed spherical shell of radius b and
a particle of weight w is fixed to the upper

end of the vertical diameter of it. Prove that

. -2
equilibrium is stable 1f W > h=2u
W o

. Discuss

the case when b = 2a.

@ﬁmmwwaeﬂﬁwg%,

w few dew e e B s BB

(9)
T T X AL TE w AR A & FEW
m%mﬁﬁ%m%w%nmeﬁm

b—-2u

%ﬁﬁmmamtﬁ%“/ , T

4

b:zaé’fﬂawﬁﬂﬁﬁaﬁmaﬁﬁmu

(b) Find the conditions of stable equilibrium of
a body with one degree of freedom when

the work done is W' = F(8).

mm%mmﬁaﬁ%gﬁm
aig Fifg, TERs [0S N T AT B
e & AR e gen @ W= 10) B

Unit-111
- 111 4/7'%

(a) Find expressions of the radial and
transverse components of velocity and
accelerations of a particle moving in a plane

curve.

S-676




S-676

(b)

(10)
U FHAA % W A A F B frew

T U A7 Ul @O B Eew U
ﬁli@iq !

A point describe a circle of radius ¢ with a
uni.form speed #. Show that the radial and

transverse accelerations of point are :

2 2

i u- o,
——cos8, ——sin,
a a

if a diameter is taken as the initial line and

one end of the diameter as a pole.

39 F A B ) Remy R
w1 B T orgey @ |

2
u uz .
~-—¢086, ~——sin0
d a

g, AR & am # yiws Tar g
@AY F T BT A gF R g

(11)

(a) A particle moves in a catenary s=ctany;

S-676

(b)

the direction of its acceleration at any point

makes equal angle with the tangent and the

" normal to the path at the point. If the speed

at the vertex w=0 is u. Show that the

velocity and acceleration at any other point

3
N2 et

¢

2
v are ueV and cos~ .

U F TF T (PA) s=ctany T
T ¥ 1 T el g W o @
# R weft qur afes @ @A FO
T & AR e @ i W oFw W
qA 4 T A y=0 B, A REEY HT H®
Rl o g v WA eV TUT T

2 \

£M262|: cos®y BN |

¢

Two bodies of masses M and M’ are

attache_(_:l to the lower end of an elastic

string, whose upper end fixed and hang at




S-676

(12)
rest, M  falls off. Show that distance of M

from the upper end of string at time 7 is

g .
a+b+ccos\gt, where g is the unstretched

length of the string, b and c the distances

by which it would be stretched when

supporting M and M’ respectively.

w yary f 3 e R 9 @ U
M TE M EeENH % §ig aa € sl
F Hq0 fra Ffe g w fea R ad
S Rax wes B fos a0 Brar R
Rare 5 fFd o9 r W e M &

s 3 owd A gl a+b+ccos\/%f

%,aﬁﬁiaETﬁaﬁmﬁrﬁﬁWﬁ%, b
qan oF il ¥ S when gy T
M 30 @ § woad sed R

8. (a)

S-676

(13)

Unit-IV

. EHTR-1V 317
A heavy particle slides down on a smooth
cycloid starting froﬁl rest at the cusp: the
axis being vertical and vertex downwards.
Prove that the magnitude bf the acceleration
is equal to g at every point of the path and
the pressure when the particle arrives at the

vertex is equal to twice the weight of partile.

uF RrEa e, DrEw o SwEtay @ ae
frf 2 F E P, B I Y 0 A
wsia%wﬁﬁﬁawamm%nm'
FiAw B 19 @ g g W @ F
gt ¢ B AUER B @ Al SE H°
i T wEEwm ¥ A aw gD WK B D
o e B
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(14)

(b) Find the law of force towards the pole under

(a)

(b)

which the curve r” = g" cos b 1s described.

gaﬁﬁwwmmm, Rras
=T A 1" = 4" cosnd T ftor 2xm ¥

If the central force is %, prove that the
¥

velocities ¥| and V, at the two apsidal

4
distances satisfy the relation 2 +vi —-—%h—.

0
S L b @ R A B
wﬁwgﬁﬁwaw Mool r, Y
a +V°_‘qﬁﬂﬁ‘f$ﬁ%!

Obtain expression for acceleration for three-

dimensional motion in cylindrical coordinates.

Bl a3 fw exw @& @ww ada
Frdeni®s & e Hifvm

- (©)

(15)

= dv -
Establish the formula £(r)=m(r) " + Mt

for the motion of a particle of varying mass

m(t) moving with velocity 7 under a force

F(r), matter being emitted at a constant rate

» with velocity j; relative to the particle.

Uh HU & &GO RATT () T AT

T W W T q@ &9 4 (N F e gy
(ﬂ?[) ﬁ(()=fn(t)%?+hﬁ.mﬁﬁ HIT |
Fai% 7w 998X W I % gy
T ¥ JeafAq aar 8 o

S-676-15-6,000




S-677
B. A. & B. Sc. (Part III) Examination, 2012

MATHEMATICS

First Paper
(Analysis)
Time Allowed : Three Hours

B.A 35

Mcoximum Marks
B.Sc.: 75

Noie . Attempt Five questions in all, choosing one
question from each Unit. Question No. 1 is

compulsory.

oA 5% 9§ U U9 g §¢, F/a g U B
BT BT | IF . 1 stfad ®

1. Attempt all parts : 15/30
gl I B HIAT




8-677

(a)

(b)

(c)

(d)

@)

Define *first mean value theorem’ of integral

calculus.

TATBE TIRW aTe ‘W meEHe yiy @)
g $ife |

Test the convergence of the following

improper integral :

ﬁwag&;awma%aﬁrmﬁmmrqﬁm
HIT

.2
J‘”-‘ SinT x
0

x2

dx,

Define Liebnitz’s test for alternating series -

WEENT & gm0 arht @i

g F@ifm |

- Examine the continuity at z=0 for the

following function :

ﬁwmﬁz:owqammq—am
B

f(2) = Re( z) + Im( z)

-
4

7(0)= 0.

. z#0

(

€)

®

(2)

S-677

(h)

&)

Prove that the following double series is

convergent ;-

frs #ifr B P fag v ol 3

el I

22
m=l,n=] 1

Find the locus of the complex number z, when -

g - W Ry an #ifn, wef

-~

[z+if+]z—il=3.

Show that the following function is analytic
everywhere :

ToiEe 5 1 oo od3 Awfves D

sinxcosh y +icos xsinh v.

Find the fixed or invariant point of the

transformation below :
Rt s & FrgeR ar et R
Fr ST




S-677

(1)

4

(a)

)

Define distance from a point and diameter

of a set 4 in a metric space (X, d).

e g (x, o) # R Rg R g
au fdl g9 4 % =W B afehe
HITT |

Explain completion of a metric space (X, d).
frfl g% wafe (x, 4) & wafe #H
FYoiE @ B

Unit-1

ECAE | 5/11

Prove that a bounded function f(x) is

integrable - R if and only if :

s #If & o ofems & /() e

TR B B, AR AR Faw Ak
U, H)-Lp. f<e,

for all partition P of [4, 5] and g>0,

UP, f), L(P, f)are

lower sums respectively.

where upper and

(5)
ST (q, 5] ® Y% @F9eE P % [@C
AT >0, T U@, f). L, f) FAL
T2 qAT B JTEA © |

(b) Calculate the value of upper and lowre Riemann
integrals for the function f{x) defined in [0, 2]
as
e [0, 2] ¥ frw w7 & oftfia s
foo ® ST qar Prew e e
H A A B

fx)=x+xt L x rational(flﬁfl'q)
. oX irrational(af{'qﬁﬁ'q)

3. (a) Test the convergence of improper integral :

S-677




S-677

()
(b) Show. that :

zqrtEe 9 -

.‘-m’?. 1og(1+cosacosx)dx=l n_z_az
0 oS X 2 '

Unit-11
g -11

(a) Define Cauchy product of an infinite series.

5/11

Show that the product of the following

series is convergent :

I AR F B TrEEa F aRw
;oTe 1 EAiEC [ e ART @ eewa
aAfETd ®

o 1 o

1

=]

(b) Obtain Fourier series expansion for
f(x)=| x| in the interval —n<x <n Hence

deduce that :

S-677

(a)

(b)

™
F)=x| B WA —n<x<n ¥ G
Jof Premor s A@RMT | siad: BRI
BT

®
8 n=l (2n ""1)2

Prove that for the following function
£+(0,0) and f£,(0,0) both exist but f(x, y)
is discontinuous at (0, 0):
maﬁﬁqﬁsfi‘fﬁrmﬁ £.(0,0) AT
1,0, 0) A & AT T W (0. 0) W
flx, y) ®aq Sl

foe =525, (5 )= 0)
X +y
0, )= 0.

Prove that f,,(0, 0)= f,,(0. 0) for the

function :
et vt @ R R #Pm B
fx."(o’ O)i‘f}r(os 0) :




S-677

(2)

(b)

®

22
fln =258 20, 0)
CxTA Y
= 0 elsewhere (3777
Unit-111

5/11

ECAES 1|

Prove that the necessary and sufficient
condition for f(z)=u(x, y)+iv(x, ¥) to be
continuous is that the real functions u(x, y)

and v(x, y) be continuous.

RE T B B £(2) = ulx, 3)+iv(x, 3)
$ ®ad BY B AU oEEs @ AW
gfgser a5 & 5 qrald®d B9 u(x, y)
1Ky vix, ) qad & |

Define harmonic function. Show that the
function y(x, y)=e*cosy is harmonic and
determine its harmonic conjugate v(x, y)

and the analytic function f(z)=u+iv.

S-677

(a)

(b)

o
gHaE wad B gRwWie P | qwise
B BT u(x, y)=e cosy THAE B Tl
o T W o(xy) @ A

A9 f(z)=u+iv A "ﬁﬁTQ |

Define elementary transformation. Determine
the region in o-plane of the area of z-plane
bounded by the x=0,y=0,

x =1, y=2 mapped under the transformation

lines

given below :

i c o o ra ) SRR G IS
Pre ®UFERET @ WA FXG BC c-dd @
g9 9 W@l x=0,y=0x=1.y=2 ¥ Rem
?, o-qq ¥ wiaRifm e

m=z+{2-7).

Discuss the following -
(i) Fixed point of a bilinear tranformation
(i1) Cross ratio of distinct points

(iil) Conformal mapping.




$-677

(a)

(b)

(10)
Friffe %) ameqr #ifm
() FrefY fakfees wuraeor @ Freerw fag
(i) fafrr Rrgelt a1 awmya
(i) ST R |
| Unis-1V
§HR-1V

Define an open sphere in a metric space.

5/12

Prove that

in a metric space X the

intersection of two open sets is open.

W wfe & gy M # oo A
T b 6 el gl wfe o & & fage
Ty 7 Hfede o Riga Y= BFT |
Define ‘interior point’ of a set in a metric
space. Show that :

T wfte ¥ foeht weg 3 ‘omrle Ry’
BRI #RTT | zafz B

Int(A) Int(B) = Int(4 B).

9. (@)

(b)

(11)
Prove that if X be a complete metric space,
then a subspace Y of X is complete if and

only if it is closed.

e @it B o X @ ¢of ghw wafe

d, @ gER SwERey s oF 3ot Thw
gafte &, Rt ofik Had 3k 9 g &

In a metric space, define the following and

give one example of each :

(1) Dense and non-dense sets

(1) Countable and separable metric spaces
(iii) Baire’s first and second category.

et gl eie § qd® & UE IR A
Rt 1 R T

@ T A e Y=

() ST a7 oM Y Thew FAfe

i) T @ g o R g

S-677-11-4,000
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B. A./B. Sc. (Part IIT) Examination, 2012
(Regular)
MATHEMATICS
Second Paper
(Abstract Algebra)

Time Allowed : Three Hours

B.4.. 35
Maximum Marks : B Sc.: 75

Note : Attempt Five questions in all, selecting one question

from each Unit. Question No. 1 is compulsory.

% S § T 9T g0 g, o urE Uel A g
BT | 95 H. 1 G B |

1. Attemptall parts : 15/30

wfl gve T i :




e

S-678

(a)

(b)

(c)

(2)

Give definition of normalizer of an clement g of

agroup G. Prove that M(a) =G if and onlyifaeZ,

where Zis centre of G,

TR C% T 3199 « % TR 5 e
FfoT | mﬁmﬁsN(a):GaﬁeﬂTW
I wez, T 2898 G dm T

Let Gbe a group of positive real numbers under

multiplication. Ts the mapping 7" defined by

T(x)=.r2, anautomorphism of GG ?

FAT G ST, STeifa Serall 261 o & ey

TE R R OMRRE 7S 0= 3
RN R, G B e ¥ 7

Prove thata group oforder 30 js not simple.

e It B i 309 gz s 3

S-678

(d)

(e)

®

3)

Let R be a Fuclidean ring with Euclidean
valuation d. Show that a non zero element ae R
isaunitinRifand only ifd (a) =d (1).

A R U gremiea qord 8 forad o gfiea
Wﬁl“f% | ﬁ@ﬁﬁ@ﬂﬂﬁ%ael@
yfedt B Ak OF B AR o (@) =4 (1),

Determine the irreducibility of polynomial :

xHx+1 over Z,.

TGS x™x+] T 2, T TSI 1T T 4

Check whether the subset W of R defined by :

W={(a,a,,.... ,a,)|a a,=0}

]
is a subspace of R ornot.

ST BT AT R T S WS

W= {(al,az,......,an”al a2=0}

¥ oftenig 8, R Sqemite & o |



S-678

(g)

(h)

()

(4)

Prove that the vectors ¥, =(2i, 1, 0), Va=(2,-1, 1),

Vi=(0, 1+, 1-i) from a basis of vector space

C over C.
ferz AT 16 AR v, =(24,1,0), ¥,=(2, -1, 1),

Vi=(0, 1+, 1) §ARE ¢ & ¢ T T AR

TG &

Let Tbe alinear operator on R’ defined by:
Txy, X, X9)=(3x, 4220, +2x5, X +206,42x5, —x X,

Find the characteristic values of T

T 7, R IX 0% X Wb ¥ -

oxy, X5 23 )= (3% 4220+ 2005 x, 422,125, —x1-x,)
BN UG 8 1 73 SRmmahe AW A
FIF |

Show that an orthogonal set of non zero vectorsin

aninner product space s linearly independent.
Y % 0% e e # a1y i
I T T qeey asha: @ © |

G)

2. (a)

(b)

S-678

(5}

If f (o, B) 1s a symmetric bilinear form and if
g(a)=f(a, at), then prove that :

4f(e, B) = g(atp)-g(o-B).
R (o, B) TF A FE-THaTha T @

AR AR glo)=r (o, o) B, T v i o6
41(ct, B)= g{a-P)- g(a-P).

Unit-1
THE-1 5/11

Prove that if O(G) =p", where p is a prime
number, then
Z(G)+ {e}.

e O(G) =p", Tl p oY dET B, o fos

FHiforq % ¢
Z(G) # {e}.

Prove that the group of inner automorphisms of

(isisomorphic to G/Z, Zbeing centre of G.

s BT 6 v 998 G 91 st @t
H TIE G/ZH TAH B R, 5l Z G W
FEE




(b)

8-678

(6)

3. (a)  State and prove Syldw's third theorem.

Wﬁ@ﬁﬂmwm#ﬁqwm%:

G is a group of order P’ 4, p, ¢ primes, then
Prove that G has nontriviaj norma| stibgroup.
Deduce thata group of order 2012 is not simpie,

g G.mpzqﬁﬁié% Wﬁp,qm%, it
g BT B G a1 M SRR
2 ﬁm#ﬁﬁrqﬁaﬁﬁfzmzfﬁrﬁamqﬁ
g

Unit-I1

-1 5/11
Showthat-C—éM,'(R) defined by : -

¢(ﬂ+l’b)=[ “ b]:a,beR
b a|

is a homomrphism of rings. Also find Kemel
of .

@ﬁgqﬁs:c-»Mz(R) S
¢(a+ib)x[ Z b]

am‘ﬁ‘vﬂﬁa%, Wﬁ, a, be R, % TEg
Wﬁm%mﬁe&iﬁmﬁm;

S5-678

(b)

(a)

(b)

(M

Prove that an ideal 4 = (dy) is a maximal ideal of
a Euclidean ring R if and only if @, is prime
element of R,

s B 6 0 e aem g 3 VEEICril
A=(ao)€%m%qﬁa?’ﬂ“ﬁatr&ao,wr
ST T 1

If £ (x) and g(x) are primitive polynomials with
integer coefficients then show that Sx) glx) is

also a primitive polynomial.

ﬁf(x)@?g(x)mm%géwgqa%a‘r
T B £ () g ) ot i g B |

Prove that the polynomiai ring Z[x]is a UFD but
nota PID.

o AT % 959 a9 2[4 % UFD R e
T% PIDTET & ¢




6.

5-678

8

Unit-HT

TR

(a) Let ¥V be a vector space which is spanned by a

(b)

(a)

finite set of m vectors. Prove that any linearly

independent set of vectors in ¥ contains no more
than m elements.

T VU GRS GEie B S m afkel § i
=T 8 o &1 o Bt R v 3 Ry
o o aikell ® ageE F m A o
YT TE |

Give a basis of the space of all nxn skew
svmmetric matrices with entries from a field F.
Justify your answer.

nxnﬁmW,WWﬁFﬁﬁ
R wfte 1 o MR v | oreY T Ay
aeaioe ot s |

Let I be a subspace of R’ which is spanned by
the vectors o=(1, 2, 1, 0, 0), o,=(0, 1, 3,3, 1),
ay=(1, 4, 6, 4, 1). Find a basis for W the

annihilator of W.

5/11 .

- S-678

(b)

(a)

®

o B wus oE ouEeie ¥ S |
a.=(1,2,1,0,0),a,~0,1,3,3,1),0,=(1,4,6,4,1)
O AEA R wd ded wiE U S
T DT |

Let B and B' be ordered bases of a finite
dimensional vector space V and let TeL(V).
Prove that there exists an invertible matrix P
suchthat[T];=P  [T15P.

qrr B i B WP feim aftw whfte $
T TR & O TeL(N® 1 o i 6 &

SR STgE PR e (7] =P [1],P

Unit-IV
THE-1IV 5112
Let ¥ be a inner product space over F and let

u,ve V. Provethat:

() (G <]l V]
(i) futvll <llud [V

qF v, FUR U S IO FARE ¥ @
u,veV , fos e :
G) |G <l

(i) vl < full+vil



5-678

(10)

(b) Apply Gram-Schmidt process to the vectors

(a)

@, =(1,0,1). a,=(1, 0, ~1), ,=(0, 3, 4) to obtain

an orthonormal basis for R° with respect to

standard inner product.

m*fﬁqaqaﬁraaraﬁﬁraﬁl, 0,1). ay=(1, 0, -1),

(3=(0, 3, 4) W S T R* A it 3o
%Hﬁ&rwmmafmeﬂmmﬂ?ﬁm

Let a=(x,, x,), P=(vy. ¥,). Determine which of

the following are bilinear forms on &

D A=) +x,,

() fla, B)=2xy,-3x,y,

(i) f(a,B)=1.

AT 0~(x), 3), B=(v, y,) FrIRoT Fifore 75 ey
A8 B R0 O -t e 2 -

M) flo, B)=(x,9))*+ x,,

(D) f(o, B)=2xy,-3x,,

(i) f(a,p)=1

(an

(b) Show that a bilinear form f on a finite

dimensional vector space 7 over the field

I can be represented in the matrix form as

S, By =X'4Y o, B e V. where X, Y are
coordinate matrices of a, B in some ordered

basis.

waey % & % v oRfm fnlly gy amfee
VX T fE-uepETell g /3 anege & w5
A By=X'4Y:a,p e, 8 yalia o oo &,
T X, ¥ B B o W p B PRvis

e F |

S-678-11-4,000



S-679
B. A./B. Sc. (Part-III) Examination, 2012

. MATHEMATICS
Third Paper

| (Numerical Analysis)

Time Allowed : Three Hours

B.4.:40

Maximum Marks : {B'SC‘FI,S

Note : Answer only Five questions, selecting one
question from each Unit. Question No. 1 is

compulsory. Calculator can be used.

U IS 4 UF W9 gAd 8T, dad uid 9ol &
I ATl med H. 1 e B | b &
ST fear ST Hebell & |

1.  Attempt all parts : 16/30

a4 |us HIAY -

(a) Prove that :
g &g o

1.2
A=—8"4+du .
3 H
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(b)

(c)

(d)

(e)

(f)

(2)

Find the root of the equation x> —3x..§=0

correct up to three decimal places by

Regula-Falsi method.

TIELEA fafer g w3 a5 g
%1 39T & T 220 9 9 T 31 i |

Find the value of /|7 by Newton-Raphson

method correct up to three decimal places.
AW G 20 17 @ s & A
W 9% g 919 3 aif |

Prove that the (n+1)™ forward difference

of a polynomial of degree n is zero.

%W%Wﬂﬂ@aa@ W (n+ 1)
W 3 o B ¥

l
By Simpson’s ~3 rule evaluaie :

ﬁw—%ﬁwgmﬁwm:

E dx
l+x2

Find the second order differential equation

of 7, (x), the nth Chebyshev polynomial.

nd AN agIE T, () BT TRET srEmesty
BT A i |

(2)

(h)

(1)

0

S-679

(3)

Solve the following equations by Gauss

elimination method :
TR & g fafy & fm=r adei @
g BT

x—y+z=1
—3x+2y—3z=-6
2x—5y+4z=5.
: dy x?
By Picard’s method solve dx:1+y2 ,

y(O) =0 for x=0.1.

dy
freere fafer grlx=0.1 & fog ——=
(0)=0 T & BT |
Prove that :

g ifeq & -
1

1 1
Uy —Uptuy —....... =5u0~zAu0 +§A2u0— .....

2
x

1+y2’

Show that :
qoniEd b

”

1
Vi =~2-h§(y;-+z =2yi +2yii1 = Visg)




2. (a)
(b)

3. (.

S-679

(4)

Unit-I

THFE-1 6/11
Show that the order of convergence of
Secant method is 1.62.

gutiEy T dipve fafy & v €9 &1 g
1.62 T 7 |

Use Gauss backward interpolation to
evaluate the population of a town for the

year 1974, given that :

T GTEEH ZUSTARIe @ T @7 T orer
& qY 1974 % THEE TN HINT, Fals B ¥ -

Year I.’opulation

(in thousand)

1939 12

1949 15

1959 20

1969 27

1979 39

1989 52

Find the polynomial f{x) satisfying the data :
T2 ABUE flx) ST HIAT AT HAHIT FAMUA
H7E &

WS
—_
[=aY[=)

X
JAC))

(b)

(b)

S-679

(5)
Find f'(1.1)if:
£7(1.1) Feerfe afe
X 1.0 1.1 1.2 1.3 1.4 1.5 1.6
F(x)[7.98918.4038.781]9.129[9.451 [ 9.750 | 10.031
Unit-11
-1l 6/11

Determine a, b, ¢ such that the formula :

J;‘ f(x)dx = h|:af(0) + bf‘(g} + cf(h)}

1s exact for polynomials of as high order as

possible.

UH a, b, ¢ T B0 BEd o o3

J: f(x)dx = h[af(o) +bf[§j + cf(h)}
feerlt 72 ¥ 9% aguE & foQ ey &

Find the largest eigenvalue and the
corresponding eigenvector of the following

matrix :

= e @ Teem afwanaiie 9= ud
sftemafieg afke s BT

2 -1 0
-1 2 -1
0 =1 21




5. (a)
(b)
6 (a)

5-679

(6)

Solve the following system of equations by
LU decomposition :

Lumazqmﬁﬂaﬁwmﬁemaﬁsﬁ

FET
2x+3y+z=9
X+2y+3z=6
3x+y+2z=8.
By Gaus’s-SeIideIAiteration method solve the

following equations.

sitg-diew geiem faf gr A ST #
Z HITT
54x+y+z=110
2x+15y+6z=72
-x+6y+27z=85.

Unit-111

THE-TIT 6/11

Using Runge-Kuita method of fourth order
solve the following differential equation at
x=0.1 and 0.2 :

Tqd WA F w-gE @ g T dawd
TR B x=0.1 §27 0.2 % [0 T ST

dy 2 .
= =x+y°, y(O)=1L
; ¥, »(0)

(b)
7. (a)

(b)
S-679

(7)
Using modified Euler’s method solve :

2
dy 2-y
Do yd=1
dax 5x )

at x=4.4, taking h=0.2.
qfiiSa araet B ZW x=4.4 % @0 &
[ :

dy _2-y*
—:—-—-——, 74 :1
dx S5x Y@

eI h=0.2.

Obtain a linear least squares polynomial
imation f f(X)—-—l-* 1, 2

approximation for ‘/} on {1, 2]

with weight function w(x)=1.

1 : ,
f(x)=7—; T [1, 2] T Tig® gad T &l

g e T DIfAT T AL FT wix) =1
Tl

Show that the error in Trapezoidal rule is of

. order W

a9tz fip Sueizew tam § g 52 O @
Il # |



THRE-IV 6/12

(a) - Solve the difference equation :

FA=T FHIHIO] BT & BIoTT

24
uj+2-—2uj+1+uj=] 2J.
(b) Solve the following boundary value problem

by Numerov method :
IR i o B e T B G C I
BT -
u" = xu
u(0)+u'(0)=1, u(l)=1

)

with (ST&l) #=1/3.
Solve the non-linear boundary value problem :

3ftfaen BT AT THE @ EF I

u”=-§(l+x+u}3

u'(0)—u(0) = ——%

w()+u(l) =1

1

taking (S1&f) 4= >

 $-679-8-4,000




A-6
S-680
B. A./B. Sc. (Part III) Examination, 2012

MATHEMATICS-IV
Fourth Paper
(Differential Geometry)
Time Allowed : Three Hours

. B.A4:40
Maximum Marks . B.Sc-75

Note: Attempt Five questions in all, selecting one
guestion from each Unit. Question No. 1 is
compulsory. Symbols have their usual meanings.

T% IR 4 OF Y97 g0 §U, & gra NeAl B
g HioT | 99T §. | Fved ¥ oude @
am ot ¥
1.  Attempt all parts : 16/30
gdt gvz gq FHQ ¢

{a) Prove that mnecessary and sufficient

AN

condition for the curve to be a plane curve

IS [II, KH,EHF ]-___0-




(2)

Rre ifse &% smawms qun s gfver
% R gom 9% U wHaQ a% awl &
S {7, 1", e =0 |
(b) Calculate £, F. G H for the surface :
r(u, v)=1(b+acosu)cosv,(b+acosu)siny,asinu]
1 g & R £ E G o s Fifv
r(u, v)= f(b +acosujcosv,(b+acosu)sinv,asinu]
(c) State Gauss-Bonnet theorem.

MH-AE TAT H HIF BT |

(d) State and prove Meusnier’s theorem.

wgfvay 937 S e Juar fas @i

{e) Show that the Serret-Frenet formulae can

be written_in the form :

and determine o.

Rary 5 de-Bde g3t @ et w3

dt .

—=axfU0q iii—l-xwxn

ds ods T 7
T o F 99 MHTan |

() Define Gaussian curvature and Rodrigue

formula.

S-680

(2)

(h)

®)

0

2. (a)

S-680

(3)

ﬁﬁ?ﬁweﬁ?ﬁ@ﬂﬁﬁﬁqﬁmﬁﬂ
HTAT |

Obtain differential equation of a straight line

in the Riemannian space.

Qe g O O T H Aah T
fFepIfeTT |
Show that in the Riemannian manifold :

Riyy + Ry = 0.
framgy f5 e 9T §

Rigg + Ry = 0.
Define geodesics on a plane surface.
0% gEae G S B R B |
Show that in a tensor of type (2, 1) with
component 47 contraction reducesittoa
contravariant vector.
Ramer 5 Bl 47, (2, ) THR & FEN

H GHET OF ARER AR T |
Unit-1

THR-1 6/11

Determine the function f(u), so that the
curve given by r=[acosw, asinu, f(u)]

shall be plane curve.




(b)
3. (a)

(b)
S-680

(4)

T f) T AT o R gl %
r=[acosu, asiny, /()] T G 96 BN |

The necessary and sufficient condition for a
curve to be a helix is that its curvature and

torsion are in constant ratio.

HETF T WG S % & 9w Rivew
T B S ST TR U B STy R B

Define the first fundamental form of a

regular surface r =r(u, v). Prove that :
(i) the first fundamental form is a positive
definite quadratic form in du and dv.
(i1} the metric remain invariant under the
proper parametric transformation applied
to the surface.
% AT U r=r(u, v) W Y99 gd
&y g @ifsa o s i 1%
() 9o §d ®Y gy W@ dv § T €S
Fifea faema &0 8
(i) I% & T T SR & A 3100
e & w8 1 |

Prove for any curve lying on the surface of
a sphere :

d P
—(op)+—=0.
7 P’ o

(2)

(b)

(2)

S-680

(5)

s MY # ge W Rud w3 e WS
Hif %

d p
—(cpN+—=0.
ds( P -

Unit-11

| EHE-11 6/11

Prove that, on the general surface, a necessary
and sufficient condition that the curve V=C
be a geodesic is EE, + FE, —2EF =0.

fag Ffe 5 TR g% W & V=C Th
FaTE 3N B e omeves T W s
EE, + FE, —2EF, =0 § |

Show that the surface e”cosx=cosy 1s

minimal.
freEu % 92 " cosx=cosy e B

If @ is the angle at the point (u, v) between

the two directions given by :
Pdu® +2Qdudv+ Rdv* =0,
then prove that

_2H(Q*-PR)'"?
" ER-2FQ+GP’

tan 9




(b)

(b)

S-680

(6)

o (.u,v) W A @ Rwel R
=g e 8 e

Pdu® +20dudv+ Rdv? = 0
3 A" H B g B, A Rm A

_2H(Q*-PR)"?

tan B .
ER-2FQ+GP

State and prové Euler’s theorem.

AT AT B G E AR |
Unit-1T

$HE-HI1

Prove the Weingarten equations :
Ny=—g™Qur,, i j k=12
e dtmids wieol R iR

Bi=-g*Qy 1y, i k=12

o _
Show that —6 i 1s a covariant vector, if ¢ is
X

a scalar function of coordinates (x'). Are

2

the quantities - components of a
ox’ oxt

tensor ? Justify your answer.

6/11

(2)

(b)

S5-680

(2)

(7)

ﬁ'@'@gﬁ‘ﬁ%@?@lﬁﬂ?ﬁﬂﬁﬂ%qﬁ'

¢ FRaE () B UF AR wEH L
0 i wRa B o ¥ 7
ox/ o’

A I & efifae &

State and prove the quotient law.for tensors. .

oy # WER FEm # oHue it o

3¢ g ity |

If 7. be components of a covariant vector,

oT, 9T,
a—f‘a; are components of
X

a skew symmetric covariani tensor of

show that (

second order.

o 7, U wEE} wiew d gEg @, o

(o1, T,
Rery & [a—xy PR et T
- HEdY B
Unit-Iv
THR-IV 6/12

Siate and prove second Bianchi identity.

P e e ) et R TG |




(b)

(b)

(8)

In a Riemannian manifold, show that :

H 0
{2 o0l
where g is the determinant g =|g; |.

w mH sggE ¥ e fF
i|_ o

SEl g @ A g =gyl g

Show that in the Riemannian space, the

tensor RJ‘}- —%R 6; is divergence free.

framz fs e e § gRw Rj-—%Raf,.
STYF @A T B |

If 4; is a skew-symmetric covariant tensor

of order 2 in the Riemannian space, show
that :

Ay o+ Ay i+ Ay =0

o A whe § 4, @ e R
Fafya weufadt afag B, @ Ramu fF

A!‘]’k +Ajk,i+Akfl,_[ =0.

$-680-8-4,000
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A-6

S-681

B. Sc. (Part I Examination, 2012
(Regular & Exempted) |
ASTRONOMY
First Paper _
(Spherical Astronomy & Trigonometry)

Time Allowed : Three Hours
Maximum Marks - 50

Note : (i) Answer_ one question from each Unit.
T T & W 59 7 I Aoy
(i) QuestionNo. 1is compulsory.
5% Ho 1 ARt &

(iii) Symbols have their usual meaning.

I S A

1. Answer all parts :
ol @vet 3 e A -
(2)  Define great circle and smalicircle.
4 3 v 1 79 e

20




 (b)

S-681

(©)

(d)

)

Explain vernal-equinox and autumnal-equinox

m—ﬁgqqéw—ﬁgqaﬁwms

- What1s dEclinatioﬁ circle ?

mrﬁaqa@rwaﬁa%%?

What do you understand by direct motion of

stars?

. mﬁaﬁ@eﬁwﬁr%qu@%%?

()

™~

(2)

(h)

State laws of refraction.
arqad & Pt & FaEd |

What do you anderstand by zenith distance of
garX., o

ﬁ;ﬁaﬂxaﬁm@ﬁmwwﬁ%%?

Explain trueé anomaly and eccentric anomaly

with diagram.
;w@@séﬁﬁmﬁlﬁaﬁﬂmmn

What is L.S.T. when a star of right ascension

9" 30™ 40° transists ?

W'm%wme.s.T.wé’rm?

$-681

(3)
(i) Write shortnote on evening twilight.
B E < i et R

() WhatisMean Sun ?Define LM.T.

W@ﬂ%?L.M.Tﬂﬁqﬁﬂﬁﬁﬂ?{ﬁﬂQi

Unit-I
-1

Inaspherical triangle ABC, provethat:

SmA SmB SmC
" Sinb Smc

Sm a

e A et ABC ¥ s T

SinA Sm B Sm C

Sina Smb Smc

1fDis the middie point of AB, show that :

cos AC+cosBC= 2cos—é2§cos CD.
7% D, ABH e g &, A G 6 :

cos AC+cosBC = 2cos %’i cosCD.

7



S-681

@
Unit-I1 - .
E-1 -
(a) Define equatorial system of coordinates.
et s wwsfy & qienfye #ifm |

(b) If y is the angle which a star makes at rising

with the horizon, prove that

Cosy =sinsecd.
R B A 39T A T BT q oA
T &, < fre i
Cosy=sindsecd.
Find the rate of change of azimuth ofa star.
Rt R & R Rt & wr oRee 3 < A o
BT |
Unir-111
THR-1I 7%
Define equation of timne aﬁd prove that:

m /7] '
E=99sin2/-7.7sm (I + 78°) approximately.

(%)

mﬁwﬁqﬁmﬁﬁmﬁ@mﬁm

m m
E =9.9sin2{-7.7sin ({ + 78°) T |

Derive the formula for duration of evening twilight.

HRHR B S ol W H W G g
HINTC |

Unit-1V
IV 7Y,
Prove that:
v l+e E
tan— =, |—— tan—
2 l-e 2
iz B
v l+e E
tan— =, |—— tan —.
2 l-e 2
Derive Kepler's Equation: -
M=E-esinE
BRI GHIHT ©
M=E-esinE
N A BT |

S-681-5-100




S-682

B. Sc. (Part I) Examination, 2012
(Regular & Exempted)
ASTRONOMY
Second Paper

(General Astronoiny-l)

Time Allowed : Three Hours
Maxinum Marks : 50

Note . Answer Five questions in all, choosing one question

from each Unit. Question No. 1 is compulsory.

TIF S W G 9T TR g, g9 U ue B
SR AT 1 997 Fo | aFrEr ¥ 1

1. Answer allparts : 20
¥ guel $ I e
(a)  Definethedwarlplanets and name them.
I 9T R WY O T T T |
(b) Describe the difference between Trojon,

Apollo and Amor asteriods

W,a@ﬁr@aﬁhmmﬁﬁﬁaﬁﬁm



B I SR SRR S

$-682

(c)

(d)

(e)

89)

(&

(h)

(i)

0)

)
Name the three ways in which the atmosphere

of the venus is different from that of the earth,
fpet i ST 2T 40 ©@ GE % argAvSen
Pl FferTaret! & a93mET |

What are the evidences that water once flowed

onMars? -

B T 95 S Fd § B 9 I W |

FHA I UL o ?

Explain the "polarcaps” of mercury inbref.

5 T2 B N F0"7 T GRre qui e |
Why planet Neptune appears blue ?

=g T A T 1 R g ?

Whatis "RocheLimit" ?

‘[ e TR ?

Explain the theory that accounts for Jupiter's

imternal heat source.

el T P M<RF o 5 A H I
IR | |

Explain the "Differential rotation".
“TEReere gUi” &l qHEET |

Discuss Uranus's rings in brief.

e el i v R

S-682

(3)
Unit-T _
THE-1 ; 7%
(a) Giveany two evidences to show that the earth is

revolving around the sun.

HiE & YAV 29 Y aviEy 6 gl @i & ot
AR

(b) Wnte shortnote on Ozone Layer

A T8 ¥ G feoef fafag |

(a) Whatdo youunderstand by Zodical Light ?
T T ST & ST T T §

(b) Write short note on "Exosphere” of the earth's

atmosphere,
gl 3 qgEved B CTHIEDER” W ERd
ferat ferfl

Unit-il
| THE-11 7Y%
Discuss the neaptides in brief with proper diagram.
g A T Qe Hire avt S |

Derive the formula to find the phases of moon.

TIERT % RS I S B % o bl G T 4




AR

4
Unit-111
THR-I10 - T
(a) Explain "Wein's Law" to determine the surface
temperature of the sun.

@ﬁwmmmm%m“aﬁm%
Frm”” o1 ot HIRTT 4

(b) Whatis Solar flares ?
AleR T F8 7

Discuss "Solar Model" in brief.

g Bt &1 Gt qoiF BT |

Unit-1V
THE-IV 7%

(a) List six properties of the solar system that any
model of its formation must be able to explain.

B Hed F I & 8 gl # Iwig BT
S 7 A7 Teed # IR B w3 e e
) v B Y tFarE B |

(b) Discuss "Whipple Hypothesis" of the origin of
the solar system in brief.

A Fosq @ S @ <Rl @ AR
o g R AT |
Discuss the various parts of the comet while it is near
the sun.

m%ﬁﬁﬂwﬁmwmwa%qﬁ%
T ST @ ?
$-682-4-100




A-6

S-683

B. Sc. (Part I) Examination, 2012
ASTRONOMY
Third Paper
(General Astronomy)
Time Allowed : Three Hours
- Maximum Marks : 50

Note : Answer Five questions in all, choosing one question
from each Unit and Question No. 1 which is
compulsory.

A ug7 . | Afed, T TS § O N g
&0, W Urg 59T & ge v |

1. Compulsory question : , 20
HAE H9 -

(i) The trigonometric parallax of a star is 0.01 arc
second, what is its distance in parsec and light
year?

Qiﬁaﬁisr%lﬂ?mh?ﬂqwomaﬂzﬁﬁm%,
TR Tl TR IR g ¥ s o




$-683

@)

. 6 . -
(i) The luninosity ratio of two starsis 10 . Find the
~ magnitude difference between these two stars.

2 Al 3 R BT ST 10 T | D HREA
% T I Tl |

(iii). What are the various focussing arrangements of

areflecting telescope ?

T QR QRN 1 R Bee saee
SRy |

(iv) List the advantages of using a reflecting

telescope over a refracting telescope.

U U AN B e g T
ST B Yl ST |

(v) How much energy is radiated into space per unit

time by each square meter of the sun’s surface ?
(Is,, =5800K andc=5.67x10™)

s ot e, oy @ g R o
e ¥ Rl war e ?

. ) . 78
(Tyn=5800KTH5=5.67x10")

.5-683

3)

(vi) If sun’s radius is 696000 km, what is the total
power output ofthe sun ?

qﬁﬁﬂzﬁra@‘a:rrw%ooom%ﬁrqdéguf
STFRT feber=1T ferpiiey Breft &

(vit) The temperature of a star is 5800 K. What is its
wavelength of maximum emission ? '

T TR F AT 5800 K & 1 Fpg qrded w
TE SR TSI Bl B ?

(viil) Define colour-index of a star.

el T 3 oo 1 o R |

(ix) What are the merits and demerits of prism and
graling spectra ?
B oF AT e B o s v s
g7

(x) What d¢o you understand by the quantum
efficiency of a detector ?

Wmﬁwwﬁmwm
g7 |

.



S-683

S

Unit-I
-
Define apparent, absolute and bolometric magnitude

ofastar.

R T |

Find the relation between apparent magunitude,
absolute magnitude and the distance of a star. For a

starm=—1.5and M=3.5 how faris it?

T T AN R AR B g = 5 o
M=3.58, QR RGN E ?

Unit-11
-
Describe ways to determine stellar masses and

temperatures.

FiforT |

5.

5-683

)

Star a goes around the star B in 32 years, and the
average separation between the two is 16 A. U., what
is the total mass of the system ? If the star A and B are
12A U.and 4 A. U. away from centre of mass, what

are their individual masses ?

TRIATRT B & =14 R 32 &1 & ey &, o @
%é)aam@xm.u%:ﬁmrﬁgaﬁw
B ? AR AR A T B WYET EeE B @
I2A. U T 4A U g0 W @ I9% P g5
AT |

Unit-111

-1
What are various types of aberrations in refractin g and

reflecting telescopes ?

T @ e g A B Y R o @
Roemam e

Describe in detail an astronomical spectrograph.

T G W 1 R & 9o it |




(6

Unit-IV
-1V
Describe in detail a photoelectric photometer and its

components. What do you understand by dark-current
ina photomultiplier tube ?

¥ ool #Rm R o oE H)
SH-FI0T T T 7 TRy 7

Define following :

T @t aftefiye iforg -

(@) Anguliar and chromatic dispersion ofa prism

T B 1 iofi T gty gegely

(b) Resolving powerofa grating.

U AT it Rt e |

S-683-6-100




S-684
B. Sc. (Part-IT) Examination, 2012

(Regular & Exempted)
ASTRONOMY
First Paper
(Spherical Astronomy)

Time Allowed : Three Hours

Muaximum Marks : 50

Note : Answer Five questions in all. Question No. 1 is
compulsory. Attempt one question from each
Unit.

o U Yo &% Fav AT e d. 1 arfrard
F | UA% T A O 09 iR |

1.  Answer all parts : 2x10=20
1 usl & IAT I

(1)  Define planetary precession.

& 3G hl FHHARU |




(i)

(iii)

(iv)

)

(vi)

(2)

Explain solar ecleptic limits.

Arepif geira G ol FEEy |

Show that the apex is a point on the ecliptic
90° behind the sun.

asﬁsqﬁs;sr%ﬁ{ﬁqt@wa%%ﬁ%ehqé
§ 900 G® wAT R

What is the difference between eclipsing
binary and spectroscopic binary?

et g ATl Ud ek g ant §
T 3 §7

Desctibe briefly the phenomenon of solar

eclipse.
ﬂ;ﬁmﬁrmﬂﬁfﬁﬂaﬁ#aﬁﬁm

What elements are required to determine

the true orbit of a binary system?

ﬁs&?{gﬂaﬁaﬁmﬁaﬁ%maﬁzﬂfm%
T % U EA Y SEEd s €7

(vi)) Define geocentric parallax.

. §-684

P WA il JTAEy |

(3)

(viiij Explain the working of the sextant in brief.

()
®)
2. @
©®)
| S-684

sz o T e § et
Assuming the precession 10 be 50" per
year, how long will it take for the first point

of Aries to come€ back to its present
position? _
e A 50 oferad " g T8 AR
f5 g % v f9g I g T 9 A H
e AR A
Explain the abberational ellipse.
faraeA Srdge CORUEIERY

Unit-1 |

EEOES T

Explain mean equatorial horizontal parallax.

ﬁqgﬁﬁﬁaﬁﬁﬁa@a@qﬁml

Obtain the formula for finding the stellar

parallax 1n declination.

e 3 e ST ) 6 T o S




3.

S-684

(4)
If‘a’ and *p are €quatorial and polar -radii of the

carth. Show that the greatest value of the angle

of vertical s -

2 2
tan ! E_.—_b__ i
2ab

T g 3 g e g

THE-IT 7%
(a) Find the circumstances when there js no

effect of aberratiop on the right ascension

of the star.

=7 Pt ) @ s ot e 3 o 7
e BT A v e ®

(5)

(b) Find the formula for finding the aberration
in latitude. -
S A faveE o # & g @ gy

Prove that for a given position of. the sun, the
aberration in right ascension of a star on the

equator is least when ;
tano = tanOsec e,

where o being the right ascension of the star, 8]
the sun’s longitude and < is the obliquity of the

ecliptic.

@ﬁ%ﬁ%ﬁ@%%m%@ﬂﬁﬁq%m
I T AN & fagare § g &1 9w == am
It -

tana = tanOsec e

Frad an &1 fogaisr o , o g @ 3o & qen
e Temrt @1 fodepar ¥ |

5-684




(6)

Unit-1IT

THE-TII T,

6.  Show that angular radius of the earth’s shadow

cone, for umbral eclipse, at the moon’s distance

1s given by .
51
S=—(P+B-S
50( R-5)

where P, B and S have their usual meanings.

293 T gl ol ST 9igp ol ot Foream awgm
i T U

51
S=22(P+B-§
50( 1—5) s

261§, AR P, B UE ST T e TEd |

7. - Find the effect of nutation in right ascension and

declination.

fergaier qe st ¥ faEee @ # % 99 gad
I |

5-684

m.g_lv 7Y%

Explain “Lehmﬁn-ﬁthes” method to determine the

elements of a spectroscopic binary.
fper fafr @1 o @It

How is the radial velocity of a spectroscopic
binary system dotermined from the radial velocity

i 7
curve of one of the components of the binary:

ey et e 5 o B A
ammﬁﬁmﬁ%&waﬁﬂm%?

S-684-7-100




S-685

B. Sc. (Part IT) Examination, 2012
ASTRONOMY
Second Paper
(Steliar Astronomy-I)
Time Allowed : Three Hours
Maximum Marks : 50

Note . Answer Five questions in all, choosing one question
from eachUnit. QuestionNo. 1is compulsory,

T b | TF A B G g, e O g B
IV &I | 959 Fo | afvar] B

1. Attemptall parts ; 20
|l AT v
(i) Explain the nature of hydrogen lines across
varnious spectral classes.

g YErel Ayt R aoies ot 3
AT |

(i) A distant galaxy is receding from earth with a
radial velocity of 3000 kms'. At what
wavelength would its Ly o (121.6nm) would be

received.




S-685

(2)

b X FrEH geft A 3000kms™ B A
ST T E | TR Lo (121.6nm) fHE qRE X

R 30

(ii1) If a star twice as massive as the sun becomes a
black hole. What would be it radius ?

A OF I S g9 A & [ S A B, O
P [4a< ST & O S SRR 1 B ?

(iv) Find the temperature of a star whose spectrum
peaksat SO00A.

TW AR B AT TG BT R W
5000 A 9X T 2 |
(v) Whatare the CNOcyclereactions ?
CNO T Haiha 41 & & 7
(vi) Whatis helium flash ? Explain.
T T 1 & 7 FEAE |
(vii) Draw a sketch of Hertzsprung-Russell (HR)

diagram. Indicate positions of the sun, Sirius,
Arcturus and Betelgues on it.

BEENT-TE (T4, AR.) Erfes & a4y | 39

R g, 9ifTd, oThged ol ewy #t Rufd
Ramu |

(viii) Describe stellar populations.

A YA H o BT |

S-685

(3)
(ix) Describe various types of polarization of light.
R wp % wee gaeT & g
T |

(x) Calculate the solar mass converted into energy

. o 33
every second 1f sun's luminosity is4 x 10 erg/sec.

Ilﬁ'@ﬂﬁﬂ?ﬁ%f4x 103Serg/sec%aﬂﬁfa35°3
o g 1 A et 8 qRafida B & 7
Unit-1
THE-1 T

What are the theories of spectrum formation in stellar
atmospheres ?

R B FraETer § WegH §9 B H 9 e 8 ?

What 1s the utility of various laws of radiation in
Astronomy ?

G ¥ e [t & et & = e ?

Unit-11
-1 7%

Describe evolution of a star covering various stages in
its life cycle.

% R % SaTess # R Rafadl = 2wid g
36 fhrg 1 aoi g |

p———



“@

What is the importance of spéctral classification ?

qUihH TeBTeT I 41 7o & 7

Unit-111

THiR-1I0 7Y%
Explain spectral characteristics of various spectral
classes.

eI~ Tt ST & STRICTRIT I ForeX | W=y |

How do you describe the spectra of peculiar star ?

foreretoT QT % aoTshH B ST R SR Aol i ?
Unit-1V

E-IV 4
Describe Zeeman effect and show how is it used in
astronomy to defermine magnetic fields of stars ?

S5 9@ &1 FoiE Hi T 98 ey e
ﬁmﬁmwmwﬁu@aﬁw@ﬁ
9 frar ST & ?

What are the various uses of Doppler effect in

Astronomy ?

T e & ey uWe & R g § 7

S-685-4-100




S-686

B. Sc. (Part-II) Examination, 2012
ASTRONOMY
Paper-II1
(Stellar Astronomy-II)

Time Allowed : Three Hours
Maximum Marks : 50

Note : Answer Five questions in all, including Question
No. 1, which is compulsory. Attempt any one question
from each Unit.

g9 §. | Wik, 5 B aifvard B, 5o die g & o
SR | AT 5HE | TP I F |

1. Describe the following : 20
frrferiae &1 aoi= Hf

(a) Population-IIstars,

qigee-11 aR |

(b) CNO-rections.
CNOJTHERT H |
(c) Radialvelocity of astar.

an et B A




S-686

2)

(d) T-Taun stars.
- ak

(¢) Galacticclusters.
e A |

(f) Orbital elements.
F{1g T9gq |

(2) Period-Luminosity law.
- e

(h) RR-Lyracstars.
3T AL T |

(i) Colourindex of stars.
i & i |

(i) Wein's law ofradiation.
A 1 fafeT Fae |

Unit-I

TR TV
Describe Lehman-Filhes method of finding elements of
a binary system.

T AR B P ST T H D e e
% B T |

Describe eclipsing binaries in detail.

el Al A A fora & TwEEd |

S-686

3)
Unit-I1

TE-1I 7%

Write an essay on Novae and Super Novae.

T e g A e e R |

Consider a super nova with Lpeak=108LSUN. At what

distance in parsec, would that super nova have a
brightness equal to that of the sun ? At what distance
would it be 10 times fainter 7

T YR A A e g B 10° G | B @ w
q! iRy G B IR Bt P e gl 9T 98 gl
Hifr & 10 A FF AN ? W g B WS # 7
e |

Unit-I11
THR-II 7%

What is Hubble classification of galaxies ?

T F1 T R or R ?

Find the distance of a galaxy moving away from an
observer at a speed of 10000 km s ' Take the Hubble
constantas 100 kms™ MPC™.

39 e B gl ST Hifor i 2ah § 10000kms™
P ey & X @ 2 | FE I H A 100km s !
MPC™ i |




“)
Unit-IV

TE-IV %

Describe X-ray binaries in detail.

XX e o 1 T & T R |

Write short notes on Pulsars and Black holes.

T T T R T e ol R o

S-686-4-100




S-687

B. A. (Part I) Examination, 2012
STATISTICS
First Paper
(Probability and Dis‘tribution)

Time Allowed : Three Hours
Maximum Marks - 33

Note . Answer Five questions in all. Question No. 1 is
compulsory. Beside this, answer one question from

each Unit,

%l U bt B ST ARR | e . 1 e @

5 IR Fi® TS § T N9 Hl I} Aoty |
1. Attempt all parts :

ot A FE

(a) IfAandB aretwoeventssuchthat:

L _1 _3
P(A)wa, P(B) =~ eﬁ?P(AuB)_4,

find the value of P(A N B).
7R AR B & g E B
P(A):;, P(B):é aﬁTP(AuB)=%,

& P(A ~B) T HF G D 1
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(b)

(c)

(d)

()

(2)

State the weak law of large numbers.
o HEma 3 e I IR BT |
Define (i) Random variable (i) Probability

mass function and (iii) Distribution function.
giefe AR () AERES =X (i) | DS
T B, T (i) T B |
Show that :
femnza & :
E(cX)=cE(X)
Var (¢X)=c, Var(X);
¢ is aconstant.
¢ R % |
A and B are two events with P(4)>0, P(B)>0.
Proveor disprove the following statement :
Ac Bimplies P(A/B)=P(A)/ P(B).
AR BRY ged & R RiT P(4)>0, P(B)>0

R fr Frfaied S99 60 T EA 8

Ac BT & 6 P(A/B) —P(A)/ P(B).

S-687

(H

(g)

(h)

3)

The mean and variance of a random variable are

10 and 15, respectively. Can it be a binomial

variable ? Givereasons.

@q@%ﬁﬂtmmwawmﬂ:
10T 15 ¥ 1 e fawE O @ & 8 7
HIROT Y |

Write the probability mass function for the
following distributions :

(i) . Laplace

(n) Cauchy

(111) Log-Normal.

Fopey et @ TR ST e (o -

() =

Gy B

(ifi) TOTRIT FEHH |

Write down the eleven conditions for the mutual

independence of four events.

wmﬁ%aﬁaﬁ%wmﬂﬁﬁ
T




S-687

)

10

(a)

(b)

“)

- Write down the moment generating function for

the following distributions (a) Poisson,
(b) Normal and (c) Binomial.

1 e o ATt ST G ST I
(a) ©IEHEI, (b) THMR T (c) faug |

Under what conditions, binomial distribution
tends to Poisson distribution ?

fp oRiftafoat # fawg e, <fFmi deq @
ST BT 8 7

Unit-I
-1
Give axiomatic definition of probability. For
any two events A and B, prove that :
P[(ANB) U (BNA)|=P(A)+P(B)-2P(ANB).

- W @ STRaRRT oftwm R 1 R

AT BRY TN &, T s R 6

Pl{ANB) U (BAA)|=P(A)+P(BY-2P(ArB).
Out of (2n+1) consequently numbered tickets,
three are drawn at random. Find the probability
that the numbers on them are in arithmetic
progression.

AR T ai (2n+1) fowal F 9 99 fowe
AERes &7 ¥ P o) ¥ | o I itk
TR & g Ao F 89 @ i Freef

S-687

(2)

(b)

(a)

(b)

&)

What do you understand by conditional

probability and independence of events ?

yfefeT wiitepar aun Ta geAnel § oy a4
N & 7

For n events, prove that

. n TN & R F i -

P(aAIJziP(A,.)—(n—n_

i=1
Unit-11
@R
State and prove Chebyshev's inequality.

e sttt Fifan 7 fos R |

Let X bearandom variable with :

1 P
P(X:x):c(g] cx=12,

Find ¢, E(X) and Var (X).
A X T AGRE® °X & o e

1 X
P(X=x)=c(2} s x=1,2,

& ¢, ELX) T Var (X)ﬁ'cﬁfﬂq l




R S

5.

5-687

(a)

(b)

(a)

(6)

Define conditional expectation and conditional

varlance.

yferafere searen o= foEiee gaeor S gfsig
T |

A box contains 2" tickets among which ”Cl.

" tickets bear the numberi;i=0, 1,2, ....n. A group

of »m 1n tickets is drawn at random. What is the

expectation of sum oftheir numbers ?
o e H 2" Ree B RFR A "Cow TR
i:i=0,1,2,....n % ! 371%7 g m feaat & m
&Y § A &, O I PR o g¢ =1 B
AT it e = A 7

Unie-1iT

THE-10
Derive the recurrence relation for finding central

moments of Poisson distribution.
qIE o § T oM e 3
QARG G T i |

(b)
7. (a)
(b)
S-687

(7

Show that for a normat distribution with mean p

and variance o2, the central moments satisfy the

relation:
b, =0 (2r-1) i,

PREE TETATT ST RTae WIeg 1 7T 6 oF,
3 R firg @it B 39 onget Fra @ )

FYE FAE

W, =6 (2r-1) s,

Define exponential distribution and obtain its

moment generating function, mean and variance.
ard e @ uieamn AR e g e
ST eI, HTEH T ST ST o |

Forarectangular distribution :

1
=-—, —a<x<da
S 2a
show that : B a2
TS
) TR &7 ¢

=—, —a<x<y
f(x) 5

% ford ey & ’

2n
Han = 2n+1)




(a)

(b)

(a)

(b)

(8)

Unit-1V

FHR-IV
Define ¢-distribution and show that as 1->00,
t-distribution tends to normal distribution.

ST B IR SRR 1 REEd 7 3 amseo,
+-SE, THMG S & SRR R T |

Show that the square of a r-variate with »
degrees of freedom is distributed as F with 1 and
ndegrees of freedom.

R@@ﬁs@zﬂ?waﬁﬁmﬁwﬁmﬁ%n%
F B i dea?, e @ s 1 d3x Y

Let Xhavethepdf : : )
F@)=x79, 0<x<3. )
Find the pd fof Y=X°
TN % X 3 Yo¥oFo :
F@)=x9, 0<x<3
8, T r=X’ & Woboo Pt |

Let Xhavethepdf:
T

fey=t T T

T 2
Findthepdfof Y=tan X,
T 6 X 3T YToHoWo

1 = b
f(.l)Z_—,—5<x<-;.

ﬂ ran
g, @ Y=tan X & Yo To o FEpfT |
S-687-8-400




S-688

Bl A. (Part-I) Examination, 2012
 MATHEMATICAL STATISTICS
Second Paper ‘ .

(Statistical Methods & Numerical Statistics Analysis)
V' Time Allowed : Three Hours -

Maximum Marks ; 33

Note ;. Attempt Five questions in all, taking one
question from each Unit. Question No. 1 is

compulsory.

Y% 31 A TF AT S 8T F 9 9
B Q) 9T F. | v

1. Write short answers of the following :
(2) What is the difference between the following?
fr=fafes 9w/ o 27
(0) Attribute and Variable
T U9 T




(b)

(c)

(d)

(e)

S-688

(2)
(i) Quartiles and Deciles
I3d% T TEE
If 10 is subtracted to each observation of a

series, what will be the effect on its

variance?

R wh qEW P GAF A@O ¥ 10 g R
T @ TH JEOT X 1 g9 am?
What do you mean by symmetry? Give a

measure of departure from symmetry.
i & oY F T &7 wHig § g0 &
% w9 T

What is the need Qf Sheppard’s correction?
Jud waew B T SaEHa 87

If the correlation coefficient between X and
Y is r, then what will be the correlation
coefficint between 2X and -2Y7?

afs x g ¥ & 99 geeEe 0w o 8, @
24 T -2y % e gEEREg O T B

.

(B

(2)

(h)

()

€)

S-688

(3)

Why we ha.ve two lines ofiegression?

& e Yart = S ¥

Define multible correlation coefficient in the
context of a trivariate population.

s BreR T § wed ¥ 9y dewd TH
' OieATST AT

How do we obtain the best {it of a curve?

Give an example.

Pl @ 1 waraA SmEe feE TR fEE
ST 27 T IEe 4|

What are class frequencies and uliimate
class frequencies? Explain with the help of
two attributes.

Fel IO O AN ST #4 e &
ot HerEal § TRl

Define E and A. Establish a relation

between them..

ET A @ gieniE #fw o 99 A O
e T T




5-688

(4)
Unit-J
ECES |
Define central tendency. What are its various

measures? Discuss their comparative merits and

demerits.

B a9 R B g9 R i
T E? T T 7 A qeeE P

What do you understand by dispersion? Discuss
the various measures of dispersion and their
relative merits and demerits. Show that mean

square deviation is least when taken around

mean.

Wﬁmwma%?ma%ﬁiﬁ:m@
T ST PN G el @ ool i R
P % w7 7 R e g e @ A
AT g 2

Unit-17
TE-II
(a) Define correlation coefficient. Obtain the

limits between which the corrclation

coefficient Hes.

(b)

5. (a)

S5-688

(5)
Hegeey Tond & 9 e 3 del
T Ao o STTTT FewE O
H A EA 8 |
In a bivariate population, the lines of
regression are 3x+12y=19,3y+9x=46.
Find the :
(i) means of the variates; and

(1) Correlation coefficient between x and

Y.
fpedt faertt @afie 9 wwrsmor Y@

3x+12y=19,3y+9x =46 &, @ :

() I ® HIEg; a9l

@ » W y ® d9 Hea=y [oNF T
Y

Explain the method of least squares. Derive

the least square equations for fitting the

curve yzabx-

TAad Tt Ry # FEEU % y=ab” B

o § R =g @ el B g

FR




(6)

‘ (b) What are the properties _Ofk,_re,sidua;ls?_“___

E . Explain in detail.

I Residuals & 7 N g7 E‘WW GREIEY
‘il | - Unit-IlT
TR
(a) Prove that total number of class frequencies
J with n attributes is 3%,
| R T %7 o & e g @ AT
3" #
(b) Show that for n attributes 4.4, . A

(A Ay )2 () + (). +(A)) ~ (= DN,

Where N is the number of total
observations.

i (A d,) 2 (A) + ().t (A,) = (0~ )N.
I N FW Ye & wemr ¥

7. What do you mean by independence of

attributes? Discuss different measures of

association.

TN ® @ § o F gue ¥ weqd 3
R arart & aofe #ifm
5-688

8.

(2)

(b)

(a)

(b)

Prove that :

fas Hife f
e’ ={£—)ex.%
E Ae
the interval of differencing being 4.
St@t differencing & @ AU 4 BN

Obtain Newton’s backward formula for
interpolation.

e & 9w (backward) FaeE X B
EEAEI

Describe the method of numerical integration

and obtain the general quadrature formula.
FifhE TmEAT B oA BT T HWH
fFer TF & UG Bl

3 cal
Derive Simpson’s gth rule for numerica
integration. .
aifes e & R e & o F M
EIRSLEIEN

S-688-7-400
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S-689

B. A. (Part IT) Examination, 2012
STATISTICAL INFERENCE & ANALYSIS OF

VARIANCE
First Paper

Time Allowed : Three Hours
Maximum Marks : 33

Note . Answer Question No. 1 and four other questions,
selecting one question from each Unit.

ReT H. | T 4o 58 W @ U9 I §Y, oY
R 594 & I g

1. {a}

b

(©)

{d)

©

Define sufficiency of a statistic with an example.

uferERis @ vateEr @ uReer Jeever afd
R |

State the sufficient condition for consistency.
HIRTCT & A R 6 e |

What is level of significance ? |

e X A 8 ?

What do youmean by degrees of freedom ?
W Hife | 39 F1 T 8 7

State Cramer-Rao inequality.

HHT-1q e S fafay |




@

(f) Explain critical region in testing of hypothesis.
qftepeaar gl # mifvrs 8 H T |

(g) Discuss the use of F-distribution in testing the

equality of two variances. .

& TEE B GEE B G0UT § e Faed B
uﬁhesrﬁmzﬂml

(h) What are the assumptions of analysis ofvariance?
TETT fISeT T FEA ©
(i) What do youmean by fixed effect model 7

frer g o § T war e € 7

(j) Defineinteraction.

SRR H TRATN BT |

Unit-1

-1
Define unbiasedness. If x,, x,, .........,x,, are the values
of a random sample from a Bernoulli population. Ifthe
variate X takes the value 1 with probability 8 and the

value O with probability (1-0), then show that :

tt—1)
n(n—1)

[

. . . 2 o )
is an unbiased estimator of @, where Zl Xi-

3

STTHAT B THEIRE | AR xp, X, oo x, T TN
TR 3 e sies S E | AR Wy it 0%

mﬂl'mmﬁaﬁr(lﬁ)%woqﬁaﬁrmm%

| | |
A Rt 5 o° & 0% SR SR ;E; 1))%
el ‘szi 2

i=1

Explain the method of maximum likelthood

estimation and state its properties. Find the maximum

likelihood estimates of o and B of the following

distribution :

Sl a, B) =Be
S B BT G Ay wERT e 56

T O A I Hio | S d o qe B
FTerepe deieraT STehes Mo

a< x<oo,B>0.

o
);as x <o, >0,

fleso, B)=pe

S-689




C) )

Unit-II Unit-IIT"
- | el
4, Ixplain the following with an example : 0. A sample of two observations (x;, x,) is drawn from
(i)  Simpleand composite hypothesis normal population. It is required to test the hypothesis
(ilj Twotypesoferror that the population mean is zero. Prove that with equal
81:)) Ilz:(j:f;vaaeEti tést. | . tails as 10% level of significance the hypothesis will be
RpTRRIRTE Y T SEET | FUEET - rejectedif:
() W T HET A e, +x,] > Py,  tan 81°
(i) & N A e o GO S ¥ O Hieast & & JE (x,, x,) AW
(i) T I Rt 1% | T 1 T 5 P et 7 A
(ivy T wreer wde | -
g % 1 Ry P AT e Rt el 10% A
3. (a) State and prove Neyman-Pearson Lemma. T TR SR S e A -
- T TATa @) i o s i | I, x| > pr;-x,| tan 81°.
(b) Find the best critical region for testing H,, : & =4,
against H, : A=A in Poisson distribution with 7. What is interval estimation ? Find 95% confidence
parameterA. : . 2 |
ST . AT At g o oy :%% intervals for pin N(u,c ) when:
B ofiee A, h = &, & qlET B [ ) o isknownand
TETTH HITE 8 5T T | {i1) o isunknown.

S-689 ' S-689




D

(6)

ST ST F1 & ? U ST g M, o) |
W T 95% e v s iy Saf
(i) o 8, T

(i) o TETE

Unit-IV
RV
What is analysis of variance ? Discuss the model and

analysis for one way classification,

7T Rgeser § @ oared ® 7 o gl §
vforey $iT fRisdyor 9 aaEy

Give in detail the analysis of variance for two-way
classification with m observations per cell.

T FT A o MO A fE @i Sst 3
oY FOSor i S S |

5-689-6-400
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S-690

B. A. (Part-II) Examination, 2012
(Regular & Exempted)
STATISTICS

Second Paper -
(Sampling Theory & Design of Experiments)
Time Allowed : Three Hours
Maximum Marks : 33

Note : Answer Five questions in all. Question No. 1 is
compulsory. Attempt one question from each Unit.

F G JeT B ITX AR ¢ 9 . 1 orfrErd @

S 3 & T N BT |
L. (a) Differentiate between precision and efficiency
of sampling estimators.
wferer STRerRl W IRYE O qwa § Ay
HITY |

(b) Whenis stratified random sampling preferred to
simple random sampling ?

Wk Aghes goee B 9 IRRe®
qicrerg ®t e 7 B9 qrefesar & e E ?




$-690

(c)

(d)

()

0]

(g

(h)

2)

'rite a note onthe use of random number tables
insampling.

sfererr 3 argfeeh ofF AR B T T
ferayef} feafeadt |

Write the condition for which ratio estimator of
the population mean is better than the sample

mean.

i A B ST SRS H AR A
& v & oy it e |

What do you understand by doble sampling ?
e e Rty & oy @ weEa € 7

Compare two stage sampling with stratified
sampling.

Rl R @ WA Shree §
IR | |

State the role of randomization in experimental

design.
ST S 3 AR & e T

seE B |

Give the layout of Randomized Block Design.

w agheE wen ofw @ T
A |

S-690

£

(1)  How do you estimate one missing value in
randomised block design ?

% gReHiEd Ggves ARERTT ¥ o g
SRTT T AT Y R e & 7
()  What do you mean by factorial experiment ?

Write its advantages in design of experiments.

YT AN § Y 1 g ¥ 7 g
AR 7 6 SUanT R |

Unit-I
-1

Write a critical note on sampling versus complete
enumeration.

S T q TR R ST ey
feifa

Describe the procedure of stratified sampling and
mention its advantages. If the aim is to estimate the

population mean, present an unbiased estimator and
obtain its variance.

wRa wferere ffy & avly AR T2 298 ot &
a@aﬁﬁﬁmﬁa&szﬁ,wﬁamwmwaﬁ

T o TR A R e yeRw
15@1!:"@1
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(4)

Unit-11

PRI
Define regression estimators for the population mean of
a character in case of simple random sampling. Obtain
an approximate expression for the bias and variance of

the regression estimate of populationmean.

T aghes wRme & Ry § oF ot @
TAite AT & ol TS ST TR i |
e HTe & WIS SHE A T
& ferpeaH afore aTt i |

What is cluster sampling ? State its advantages. Find
an unbiased estimate of the population mean in cluster
sampling with equal clusters. Also obtain the variance

of this estimate.

e Ui w9 Y 7 T Al S FIR |
T 5 T & S wHite /e & ST
ST P T BT | 5E T  TE S
BT |

S-690

(S)

Unit-llT

TR
When a Latin square design is used ? What are its
advantages ? Give its analysis and find out the

expression for critical difference for testing two

treatment means.

ot & cTveeaT e SR § Rl ol € 7 2E
T AT & 7 gH favqer iy SR qur & owd &
el H qUEr BN b R Hifh SRR B Ao
§IT BT |

(a) What are advantages of randomised block design

over completely randonnsed design ?
A B GUeH AHHeT & YO AGReT AN
g A A g ?
(b} What is meant by replication and what purpose

1s served by this in experimental design ?

ST e ® GG & ST = qeE
g @ 5E urEie sfrmea § feg SRvm @
il e & 7




(6)

Unit-IV
-1V |
8. Describe the missing plot techniques in the design of
' experiments.
AT efrRe # oTaIa wEve ferr Ry & aviw
IR | | |
9. Discuss the uses of factorial experiments. Explain the

method of calculating sum of squares for main and

interaction effect in 2* — factorial experiment.

qeRE WA # SN B o9 AR |

29 JA § e ©d I J9E B it Ay
T T 0l AT B gy

S-690-6-400




A-3

S-691
B. A. (Part-IIT) Examination, 2012

STATISTICS
Paper-1
{(Non-Parametric Methods and Regressidn Analysis)

Time Allowed : Three Hours

Maximum Marks : 35

Note . Answer Five questions in all. Question No. 1 is

compulsory. Rest attempt one question from
each Unit.

Pl 4ra UeHl & TaT e | e 4. 1 e
¥ za% fafad o s ¥ uE UsH g |

1. (a) Let:

: <x<gy<
Sy )z{’; St;:r;ii}erl'
Find :
W k
) f(x)

) f(x/p).




S-691

(b)

(c)

(d)

(e)

(2)
afg
f(x,y):{k ; 0sx<y<]
0 ; o=
Fﬁmaﬁﬁq:
(i) k
(i) f(x)

(i) f(x/y).
Write down the moment generating function

of a multivariate normal

T ATt JETT= 42 Ny (, =) 3 o]
S S i ferta |

Define multivariate distribution and state its

distribution

properties.

Al Fe9 &l aRwa '
PIFTT T 5% Tl

Describe run test for randomness.
Yl isaT0T % fo1T T Gliem &1 quie i |

What 1s the difference between non-

parametric and parametric methods?

STTEIEIT TR STaei fafedt § am st 27

()

(3)

Write down the distribution of first and rth
order statistic in a random sample of size n
drawn from a continuous population having

distribution function F(x) and p.d.f. is f{x).
e e A i aREse # ge fareg,

| aaﬁ@nwma@i%@iﬁw&é‘(

(g)

(h)

$-691

Ta quie, TTaet de Her Flx) T4 TTRIR
T e fx) B foren T R
Find out the distribution of maximum value

of a random sample of size 5 taken from :

e Xy x2 0
Sx)= _ .-
o ; otherwise

Eed el 1 dA I Fraich 5 S Bl
ofests e deA 8 fean @ E

7(x) ={e_ 'i
0

Siate the joint distribution of the order

x=0

FTR

statistics X(y) and X(s) for a random

sample of size n taken form a population

having p.d.f. fix) and distribution function
F(x).
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(4)

0 0 A B S A R O A A
FoTae! g2 el F(x) 9T TS 9 BT
fx) &, % T wia afeets X e X,

& HYFT qe ®i foigy |
(1)  Explain a linear regression model, giving
assumptions. |
Frd ATl A (e TS TR & R |
() Describe Sukhatme test for a scale
parameter.
YT T 2 forT e wivert i ifer |
Unit-I
THE-1

Define multivariate normal distribution. Obtain its

characteristic function. Hene show that if
X~ Np(f:_l, Z) then:
_qul = qup X(q <p)~ Nq (DE; DED").

EIT THMY g2 B GRS ST qe Z9eE
e & e | o: g Aif 75 ak

KNNP(E) Z) i_'ﬁ :

-Z-qx} = qup X(gsp)~ Nq (DE, DSD').

(5)

Prove that if Xj, X2......, X p have a joint normal
distribution, a necessary and sufficient condition
that one subset of the r.v. and the subset
containing the remaining r.v. be independent is
that each covariance of a variable from one set

and a variable from other set be zero.

&, & e uEyE R P agiies ot € aen g
suae e 9 89t o amled €, ol

TE % UF W H T G g B gE
femmsu % Te o smawEw aun 9uE g

Unit-I
TFE-1
(a) Let Y <¥ <K <Y, denote the order
statistics of a random sample of size 4 from
the population having p.d.f. : '

2x; 0<x<l

0 ; otherwise

-]

Obtain P[Y3 >%}

S-691
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(b)

(a)

(6)
T 6 Y <Y, <¥; <¥; FE 4 % afagst #
shid ieeld &, Tate wie

2x; 0<x<1

R ol

z P[Y3 ]wmmaﬁﬁq!

If X ~U(9—E, 6+5], find the density for

the median for sample of size n (1) if » us

even (ii) if n is odd.
alg X ~ U{G—é— 0+= J a1 n ofoRst & fora

AT &1 BT el THehTieTa Ife (i) n &9
(i) n AT T |

Define elementary coverages. Find the joint
distribution of coverages (., C,,......C,, and

also E(C;).

Wmﬁﬁrﬁqﬁ%ﬂmﬁﬁqlwﬁu‘r

E(C;) &I 719 g |

(b)

(7)

If X is continuous with distribution function

F(x), prove that :

1
[y a=-»"" )y,

ElX 3 n!
Xnl= (r—Dn—-r)!

where A(y)=F'(y)-
I X 1 d27 B F(x) 81, O fig i &

! [ ner
(r-D¥n-r)! Jy DT R,

F&afh h(y)=F ().

E[X ()] =

Unit-ITT

THE-111

Discuss Kolmogorov-Sminov test and compare it

with Chi-square test.

HAFTE-ferEE alier & guia Sifau gor -
HEET alier ¥ 3Ed! e S |

7.  (a)

$-691

Explain a non-parametric test for testing
that the median of a continuous distribution

is 6, stating the assumptions, if any.
A T § AHEdRT % 6, &N B THEN
Had ded & oY AR | IS HiE BN
Ut &, o I T Seerd i |




(8)
(b) Describe Mann-Whitney test for two

sample problem.

q-fge T aliam Rty @1 &1 ufaeal 6 wen
& Ty § 7R |
Unit-1V
-1V
For the linear model ¥ =XB+U, discuss the
propertics of least square estimator of E after

obtaining the estimator.

s qfed Y=XB+U & fefQ B &1 AT &
AT HA & Y9 35 o1 e sy |

Describe test of hypothesis regarding B in the

model Y¥=4X E+ U under the normality assumption.

qfed Y=Xp+U ¥ p 7 gl qieheu qliam
&1 v FIfeTT, STafeh THETE 5 8

S-691-8-200




S-692
B. A. (Part-III) Examination, 2012
STATISTICS

Second Paper
" (Applied Statistics)
Time Allowed : Three Hours

Maximum Marks : 35

Note : Answer Question No. 1 and four other

questions, selecting one question from each

Unit.

W 9. 1 3R TS R 9 TP T gd g4,
I AR U P IR Qg |

Write short answers of the following :
fraferRea & <ifém SR foRay

(a) Explain in short ‘irregular fluctuations’ in

time series.
@It Ao ¥ afyafig saEEer 3 e |
qazgy |




(d)

(e)

)

(g

S-692

(3)

(h) What are “Vita] Statistics’9
T Wi 1y w7
(1) What g, you Understang by Statisticga]
quality contro; technique?
D T 307 ergtyep Sy gy
e §?

G) Define o¢ and ASN functiong in Sampling



3.

(4)

Define an Index Number. State iis different uses.
Which tests should a good index number satisfy?
Show that Fisher’s ideal index number satisfies

these tests.
Fadic B qRETST SR | 396 fafdd Sl o
fRAT | §op Te8 TadI® & PI-U TRT0T 07 819
oRy? ey & fFeR & ‘engel’ gaaie # 38
o1 B ¥ | '

Unit-11

BT
Describe the linear model used in educational

tests. Using it, deduce the important properties

of parallel tests.

IfeF wderll # gga B9 are W yfawy o
9o HIRNT | SHHT ST et §Y FAMAIR TE0T
& yg@ gl &1 fAeue e |

What do you understand by validity of a test?
Discuss the different types of validity that are
commonly employed?

eI B JUH U R GHSY 87 G
T B dren faffE yeR @ Qg & fadee
BT |

5-692

(3)

Unit-I1T
ZPIg-111
(a) What is the difference between crude and
standardised death rates? Why generally
crude death rates of two places should not
be compared?
e @ AT 7 X # AR
$7 @ el @ R gy T B g
i 8 B T A7
(b) Explain the terms general fertility rate, age-
specific fertility rate and total fertility rate.
T W &), ag- Al Ao & A
o TS R Bl AT

Describe various columns in a life table. Discuss
its construction and uses.

e el 3 e el a1 o AT R
<o o SuEiTan @ e Bl

S-692




(6)
Unit-1V
SHE-IV
Explain in detail the "X and R charts. What
purpose do they serve? What are their advantages

over the p-chart?

X qurR @] @1 9o IREs: i) 596
LW /T E? p-HR R AN Iy a1 87
(a) Define Producer’s Risk and Consumer’s
Risk.
Scaree S iR st Sifew 1 gy
Qg
(b) Distinguish between process and product
control procedures.

TRE dT Saie e faftEl § s qarsv|

$-692-6-200
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