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. Paper : GE-2. (A}
{ Animal Cell Biotechnology }

1. ﬁﬁﬁi‘@ﬁ"ﬁw - 1x5=5
Fill in the blanks : C
(a) PAGER 5 woRot g5 __
PAGE stands for
b) %QW w@@' & et areme
=7 7

enzymes are used as- molecular
scissors. :

P23/1129 - { Turn Over ) -



(2)

{3)
() PCR *mfs ____74 Bemm Fe | | 3. we fy cmiome A W ecmeng
PCR technique was introduced by . : (& e w6t) - - .5x2=10
(d) FeaRE [ o o fBreFaer® i Write the principle and applications of the
4 =T | : following techniques (any two) :
Southern blotting technique is used to fa) DNA fsmafifi
identify .. " .. _ DNA fingerprinting.
(o) o e aSSw ST | (b) o TG w Y
fRp1a TR FH A L : Gel electrophoresis
' In genetic engineering, the plasmid is ' '
used as a of desired gene. fc) Ry
Cryopreservation
2. R o e e g2 2 R TR P ) -
PR - 2+8=10 | 4. Somfeyd o Riew weomz e w8
What do you mean by genetic engineering? Explain the various steps in downstream
Describe briefly the various steps involved processing. '
in it. AT/ Or
=T/ Or ' 5
g e & q@0 em @iy [{fdn goma fva
e quRthas e FogE? ik Tt | _' : - 2+6=8
- e wits ] 5q .
wfagre G 9% ofame o ﬁ;?ﬁ_@ ‘What do you mean by fermentation? Write
R F nlier as e erEs AP - about the various types of fermentation.
«ff B fram ' 2+5+3=10 : : Lo _ :
What do you understand. by restriction 5. WEFTE e B0 TWaeE o’ EQQW :
endonuclease? Write the applications of . S ZREW e M fam . : - 1+7=8
restriction endonuclease enzymes i g‘iﬂi‘;‘; | ‘What is monoclonal antibody? Explain
engineering. - Write fi note  on _ _ the hybridoma technique for the production
nomenclature of restriction endonuclease. . of monoclonal antibodies. :
P23/1129 - { Continued )
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(4) | {5)

o<1y /S Or ' Paper : GE-2 (B)

.97 gy el 941 (oI RS MM 8 { Insect Vector and Diseases )
Describe the Sanger’s method of DNA 1. 99 ORER R/ 1x5=5
sequencing. ' o ' _ Fill in the blanks : |
| | | | (a) C R AT TRCE |
6. Y Grm B (R corn fofim) - ' - 4x3=12 ~ The vector of plague disease is
Write short notes on (any three) : (o) RTJA ___ PRI
_ : The mouthparts of housefly are .
() o ol ARR \ | . typels). o
Scope of biotechnology (o) CRRCTL &F A CIRE TR !
_ ' One primary host of = Leishmania
(b)) Cow ol AU WTTRe - ' s o
. Contaminants - in biotechnology : (d) M-wR___ ek wefe .
research _ : : _ Honeybee belongs to the order of .
o . ) cotE i A R S GG |
() eFeRerT cofm . - fe) = TR S G
: Dengue fever is transmitted to human
Recombinant vaccine _ ' by vector. ' -
(@) Dolly wi¥ Polly - 2. vy GO Bt (R o ®RBI) : 0 4x3=12
Dolly and Polly _ . Write short notes on (any three) :
(e} Stem FR . (@ e -\ﬂ
s 1 ' Trench fever
tem ce .
' (b) @R T

Phlebotomus fever

PF23/1129 o { Continued }. P23/1129 : ~ {Turn Over )}



P23/1129

(6)

(c) “ERIF AR BRA

General characters of insects

(d) areRal G
Malaria disease
(e) PiERe @l

Pubic louse

ot Bl Wi R 2 e v Lofke e R
TrERed e wRe e | . 2440

What is host specificity? Write about the
mechanical and biological vectors with
examples :

w9 /O .
o e S DS W P L 6

Write the classification of insects up to
orders with examples

Wmaﬁamﬁ@wmﬁm' 6

Justify -that—‘the bed- bug is a mechamcal
vector’.

WW/Or _
Wﬁmqw AfSTaly wﬁﬁmﬁm . 3+3<6

Write about the control and prevention
measures of bed bugs. '

' P23/11
( Continued ) f1129

(7))

5.Wﬂﬁﬁ’5ﬂﬁ%@m%ﬁlw@ﬂw

(vectorial capacity) Wts & &7 . 4+2=6

Write different adaptations as vector. What
do you mean by vectorial capacity?

w=q /S Or

o e R Ire At Ronet eweed 7 s’ e
e s forar | < A R 961 R e
TriRgeAR o | . C242+2=6

Why are fleas important as insect vector?
Write about the control measures for fleas.
Give an example of flea-borne disease with
symptoms.

72 & Wl wmefer wag oM R RRE @

'wqﬂ—ﬁﬁﬂm%mlwﬁfmﬁmww

T o Raas forar 14+5+3=9

To which order do mosquitdes belong? Write
about how different diseases are transmitted

by mosquitoes. State measures to control
mosquitoes. '

_ g /Or
Bl RGereEting T T A 2 (7 R
TR TS SR T Ao o 1+5+3=9

Mention the vector of visceral leishmaniasis.

Write the process of transmission and
symptoms of the disease.

{ Turn Over )



(8)

7. (@) R RE awg ﬁ#w\ﬂm@?mﬂﬁﬁﬂ'@%
TREPTRR forar 3+2=5

Why are houseflies important as insect
vectors? Write the coritrol measures
for houseﬂ1es

Y S Or

#ree®l 99 (relapsing fever) & =7 R
R R SoRPTRR 07T <4 | 2+3=5

What is relapsing fever? Describe the
control measures for human louse.

(b) cafersa (Hermptera) q5fq  YrEe ‘@ﬁ@ﬁ
Ry 5{2@ ﬁ‘ﬂ |- 4

Write briefly about the general features
of order Hermptera

m/or
*IeRe1T 599 faea oy g fan |

Gwe a brief account of the eyes in

1nsect

*ohk
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Paper : GE-2 (A)
{ Plant Physiology and Metabolism )

L fa) <RI PF | 1x3=3
Fill in the blanks : .
fij Toom AN R |

Water potential of pure water
is ___

fii) (&G SF ___ T WEHS =)
Krebs cycle takes pIacé in .

P23/929 ~ { Tumn Over )



(2)

fiii) ST R 95 IS @I |
Non-development of chlorophyll in
plant is called

(b)) e FaRene wa Tet A e 0 1x2=2

Choose the correct answer of the
following :

fi) 04%%%%%2’61%/ e/
Wy [/ SR
Example of C, plant is potato /
maize / pea [/ papaya.

i) SR e mE e AR 2]
SIRG R/ BF’ﬁZ'@FI / =/
3 1
The hormone which helps in plant
growth is cytokinin / florigen /[
gibberellin / auxin.

2. Y G forar (R e fofiBr) : 3x3=9
Write short notes on {any three) :
(a) TR of
Properties of enzyme

(b) frpm .

Guttation
¢} BT

Vernalization

P23/929. o { Continued )

P23/929

(3)

(d) =R wiRETE e
Biological nitrogen fixation

fe) ERSTCRIFR 969 LR
Photosynthetic pigments

e i R R c, tem ffR

fAferre orafs 3T 90 ' 2+8=10

What is dark  reaction? Describe the

- mechanism of dark reaction in C3 plants.

e o F7 TR S CRACTeR e 2
TR 3fa o Repe aikh 't s Fowand g

g 9 1+3+6=10

What is mineral nutrition? Differentiate
between macronutrients and micronutrients.
Describe the . role of nitrogen and

“phosphorus for the growth and development

of plants.
WW/O:'
Tiere e ﬂ@m I ‘6133?151"339171? el IR

A 4] | | | 5+5=10

Discuss elaborately the role of auxin and
cytokinin in plant growth.

{ Tuim Over )



) 5‘

(4)

o R SRW o R <REew e
AT F91 : 24+5=7

What is auxin? Discuss the physiological

roles of auxin in plants.

W&y / Or _
= 57 ol oRw. W R e
ATREPR fdt | O 2+5=7

What is photoperiodism? Write the differences
between short-day and long-day plants.

woe fraieeee 5 G o (R e fefeby)

4x3=12

Write short notes on the following (any three) :

fa) CAM Sfen
CAM plants

(b) W@ﬁ@mcwmm'

Factors affecting respiration

fc) TA-Feors Sy
 Day-neutral plants

(d) TR cme AR GFER

Importances of water in plant body

fe) TA-BoT

Coenzyme

P23/929 | ( Continued )

(S)

Paper : GE-2 (B)

{ Environmental Biotechnology }

1. o5e fmfea we Tey i Sfewr : 1%5=5

Choose the correct answer of the following :

(a) SRS o (R T TR SR T
IS / Hrensiw wywme [/ Afecere S /
I AT M RS |

Thermal pollution is more common
near hot water springs / tropical region /
temperate region / coal-based power
plants.

(b) oo fil @O GTEER Wy RIS
AR T ([@9Ege wweR I/ TR
AP / NI /R P Tt %)

Which of the following is not an effect of
global climatic change? (Increase in
snow cover / Ocean acidification /
Aforestation / Sea level rise) '

fc) ARGt W WRA PR A 2fE
Sabe BIE [/ Shb0 BTG [/ Shaw AW [
Shee TS |

The Environment  Protection . Act
was enacted in 1986 [/ 1990 /
1973 / 1995. - '

P23/929 ' " {Turn Over)



(6)

(d} Y UER FE (TR ForE [ RSN/
i [ CTRATHA |

Air pollution is caused by insecticides /
sewage / smoke / loudspeakers.

(e} SfET TS AF NO, /NO; /05 /CO
Acid rain contains NO, /NOj /05 /CO.

2. < ey fir . 3x4=12

Answer briefly :
(o) TP S vieel

Define sustainable development.

(b) TERFHATY GFE A |
Write the importance of biopesticides.

(c) OTER der) Jere & @2

What do you mean by greenhouse effect?

(@ R e &2

What is environmental awareness?

3. woe TRenes e IeEre O frr s 5x4=20

Write explanatory notes on the following :

fa) & R3e
Bioreactors
(b) TWEHEIR LY

Ozone depletion

P23/929 o _ { Continued }

(7))

) Y WO RO

Gross National Productivity (GNP)
(d) & AT

Biosensors
e YR PO S S A -2
foram 1 7

Write about the causes of water pollutiori and
evil effects of water pollution.

Y9/ Or

Sa a8 B FA SR S R S 0
Discuss about the Wildlife Protection
Act, 1972.

gl %7 NS B (@G oA T ? T
e ARERE TS WA ASF T S9N T4 1 1+4+4=9

What is acid rain? How does it form in the
atmosphere? Explain briefly its effects on
terrestrial and aquatic ecosystem.

. {1/ Or
ey TS e & 3@ 2 R ewre sHen
PR T T TS g 2+7=9

What is meant by the term ‘environmental
ethics’? Write briefly on the contribution
of Indian culture in environmental
conservation.

3 e Kk
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Write the answers to the separate Sections
in separate books

SECTION—A
{ Physical Chemistry )
( Marks : 27 ) |
1. TS Ry o[ wE Gewh a1k SRrear . 1x4=4

Choose the correct answer' from the
following :.

{aj ﬁtwwﬁﬁ ﬁwem T - W
360 kecal/mole ' C—H I Gau=RR
REE A '

{ Turn Over }



{b)

{c)

P23/943

(2)

Bond dissociation enthalpy of methane
is 360 kcal/mole, C—H bond enthalpy
is '

i) 360 kecal/mole
(i) 1440 keal/mole
{iii) 90 keal/mote
(iv) 180 keal/mole

N, (g) +3H,, (g) = 2NH, ()

@y PN ARGR AT ARG 9T K, A
K A R o 7'

The relation between equilibrium
constants. K, and K. for the above
chemical equilibrium is ‘

il K=K,

KC
(RT)?

fi) K, =

(ii) K , = K RT

(iv) K , = K (RT)?

90 °C THT® ANT WEAEW STEEN Wi

1.0x10712. @8 Tyrore Rww AWK pHF
EICIEE ' '

{ Continued )

(d)

2. @ R (ol fome 2e Tee it

Answer any
following :

(a)

P23/943

(3)

At 90 °C, ionic product of water is

1.0x107'2. What will be the pH of pure
water at that temperature?

) 7

fii) 12

i 1

fiv) 6

AgCH @RSl (S) WF TRTS] B9 (K o) T
qSF 45 2T

The relation between solubility (S} and
solubility product (K 5,) of AgCl is

i} S=Kg
(i) S=]Kg
{iti) S;(KSP}Q

(i) S=2Kg,

three questions from the

fifmn gaeEPR S far) 3 SweR qae
(AT Al =2

Define enthalpy of reaction. How does
it change with temperature? '

{ Turn Quer )

2x3=6

1+1=2



(b}

c)

{d}

3. ol AR Sew faw

{4)

AG OIF AG™Y & g forer |
Distinguish between AG and AG®.

) . 2O 67 g5 SR ey o490 |

What is common ion effect? Explain
with one example.

<1 TorR RIFTR 0 o=@ w1 0 499
ey fr | :
Define equilibrium state and

equilibrium constant for a reversible
reaction,

3Ix2=6

Answer the following questions :

()

(b} IS WP T PR SR 3=

P23/ 943

2R3 D! Bt W I 9| WR RS
R «waety @emE By #R7 R 2+1=3

Write and explain Hess’s law. How can
reaction enthalpy be determined using
this law? '

1%+1%=3

Define and explain enthalpy of dilution
and enthalpy of solution. '

{ Continued ) -

(5)

&Y=t fOr

TR HEPR ieE A R gTEPR
TS (AR AT A AT ety
FMA? 1+2=3
Define bond enthalpy. How can you

calculate the resonance enthalpy of
benzene from bond enthalpy values?

4. R R I B o Tas 3

Answer any one question from the following :

fa)

(b}

P23/943

T (o1g w(PS (@Al IWTWF I 9B (P
K, 9 K,3 W T o 90!
Derive the relationship between K,

and K, for a chemical equilibrium
involving-ideal gases.

@ GRER RS frr @ Wes mES
TS A (5 TS WF B AT AN
EZ N
Write Le Chatelier’s principle. Explain
the effect of temperature and pressure
on a chemical equilibrium with the
help of this principle. '

{ Turn-Cver }
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(6) | (7

5. &9 AT Tey 8  What do you mean by hydrolysis of

Answer the following questions : a salt? Derive an expression for pH
of the resulting solution when a salt
(@ (i) IRV’ T FMfm & @mo TWR formed from a weak acid and a strong
e S e gy R[pe Rewwm s base is hydrolyzed.
i o 1+1=2 () pKd T o[l o SeAfee S|l (e
What do you mean by degree of ey w1 =2 11
ionization? Define strong and weak How can relative strength of acids be
electrolytes with the help of this. § determined from pK, values?
fi) WIEAMTI AL B! Forar 1 |
Write Ostwald’s dilution law. SECTION—B
( Organic Chemisiry )
(b) IEE @ RF? T (@B AP Trmaerm forar ) ( Marks : 26 )
15 ml 02 M CHRCOONa 9= 5 ml '
0-2 M CH3COOH fRefer 3R 27 ¥4 719 6. () wor® TAICIRT W 7 (A R T S
TR pH 4= F41 | 1+2+1=4 ot 1x2=2 .
‘What are buffer solutions? Mention - "Give the synthesis of any fwo from the
different types of buffer solutions with following : _
example. Calculate the pH of a buffer () @R e RR @fSea @ R
solution obtained by mixing 15 ml 0-2 M ) .
CH,COONa and 5 ml 0-2 MCH,COCH. Benzene from benzene sulphonic
: _ acid _
=T / Or _ ' (i) FRRF «foer «q1 R
g Ao | Benzene from benzoic acid
EESECTE q | W EF ,
B WA R AR o Tl ek R (i) R SRV F'IRST o/

(2T TF1 pH = e Sfersa | -~ 1+3=4 Benzene from benzene diazonium
_ chloride

P23/943_' - { Continued ) P23/943  ( Turn Over )



(8) | {9)

(b) Tcee-aees ok Rfdancs o o (c) =" Rz I = - 1+1=2

T femRiE e =0 1+2=3 Complete the following reactions :

State Friedel-Crafts acylation reaction COOAg

and explain its mechanism. cel,

(& () o7 REFmh S U W RERR ) M e
foran 1%
Complete the following reaction and oH
give the mechanism :
: i) +PCly —>»?
@ + cone. HNO, M-)? : '

(i) GRRE  FA AR AR 8. o i T P e s o - o B
e ateem RiGad e @ Answer any fwo questions from the
st 7 T 9 | 1% following :

Benzyl chloride is more reactive fa ILFE @R @ e R ST
towards nucleophilic substitution AR, el wE AR wR'wd
reactions than methyl chloride. R OES B9 WY Ao RS
Explain. : : S B o
7. (@) Syl Ri&W wa & T2 9B Srmevw TR How can primary, secondary and
£ T 9 | : : 5 tertiary alcohols be prepared from

carbonyl compounds using Grignard

What do you mean by Syl reaction? reagent? Write the chemical reaction

Explain the mechanism with an

example for each. _

(b) TIRAR BT (RUTRAR W (oA RiFR | (b)ﬁ%ﬁ“‘@’z@www
.S?E;q Wl . 1]/2+1]/2=3 . WWW@. - .
Compare Sandmeyer and Gattermann How can phenol be prepared with the
reactions with example. help of cumene hydroperoxide method?

P23/943 { Continued } p23/943 - - { Turn Over }



{ 10 ) | (11)

(¢ < SoET TR TEEe PERe PEeeT (b) o=is Rigch oyl w4

RRAPTRRe RIGFICET I 1 | : Complete the following reaction :

With the help of a suitable example, CHS\CZO + HCN >

explain about the pinacol-pinacolone H”

rearrangement.

10, &R R (e whi oe Tew fean 2x2=4
g, IS ﬁgm{e\a ol qvﬁ-@ Ter o (R @ ait) ;1 Answer any two questions from the
’ following :
Answer the following as directed {(any one) : &
fa) 2FEA SET R[iEw qrgEiR | A w5

(@) SR I RERT Toififoe Gromes @gea Ethanol gives iodoform reaction.

& | =7 Explain.

Which of the following reagents involves (b) e g ARTETER @S A2

i nson reduction reaction?
in the Clemenso How will you bring about the following

(i) H,3 BT Pd SF6F conversions?
H, with Pd as catalyst ' () CH3CHO —— CH,CH,
(ii) AR’ TS KOH (i} RCONH, —— RCN

lycol with KOH :
Glycol wi (¢) S WARAA TGS 2TSH (FCHUF (YA 2

(i) T IF LiAlH, How will you distinguish between the

LhﬂH4 and ether ' : following? _
iv) Zn-Hg <% a6 HCl ' () «foafdaiv e @IS
Zn-Hg and conc. HCl Acetaldehyde and Benzaldehyde
(@ﬁ%@azﬁaﬁ%%@) (i) CACT-2-9 WF CACHH-3-H

Pentan-2-one and Pentan-3-one
(Choose the correct answer) —ox

P23/943 | | (Continued)  P23—2200/943 2 SEM TDC GECH (CBCS) GE/DSC 2
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1. memﬁﬁwwﬁm 1x5=5

Choose the correct optlon from the followmg

fa) e ﬁ
Electrical potential is
) tEmeRaR

vector quantity

() TR CFE AN
sca.lar.qua_ntjty

{iti) CoFT AMS TR (TR AMS Ty

- neither vector nor scalar quantlty

fiv) Tz Tl R
fictitious quantity

P23/937 | . (TwmOver)



(b)

(2)

T TSN 9TY 4% =
The capacitance of a parallel-plate

capacitor increases with

{c)

fi) CEITE IR
decrease in its area .
fii) “ropE=e e )Y e R
' " increase of its distance
(iii) IETIR e 79G TP IR
: decrease of its distance

(iv) €%3F Bl 7=y
None of the above .

quE RS e fAge 1 9fRa® o ww
B DI CFAI U9 R @GS O ol afia
TS 2 , '

' 'Tht: magnetic field at a distance R from a

P23/937

long straight wire carrying a current [is
proportional to

@ IR
@ —

2
iy L

{iv) R '

{ Continued )

(@)

(e}

(3)

(PIAT GO FIP, AF2 DA PN B 95alA
e s fee IRk Rgesrie @ W
SO (FICBIE TS e w13 )
Whenever a magnet is moved towards or
away from a conducting coil, an e.m.f. is
induced, the magnitude of which is
independent of '

(i) TIT CTII AR
the strength of the magnetic field
(i) TEere ofs o491 @9 :
~ the speed with which the magnet is
moved : '

(iii) PYRACBIS 4B ARFT AR
~ the number of turns in the coil .
(iv) PEHABR @

resistance of the coil

ﬁya-ﬁ%@ﬁﬁ@em@awm

-In “electromagnetic waves, the phase

(i)
(ii)

P23/937

difference between electric field vector
and magnetic field vector is

wia | N3

{iv)

{ Turn QOver )



2. (@)

®

fc)

{d)

()

(g)

P23/937

susceptibility () and.

(4)

TR o Q9 2l I R gm, P e
TR OfSF Sres I B0 |

Define the gradient of a scalar field and

‘explain its physical significance.

W@WWW@IWWWW
FOICHT o7 |

State Gauss theorem of electrostatics
and write its differential form.
RIS TS WA g, o

What do you mean by polarisation of
dielectrics?

wﬂyﬂ%ﬂmw{%ﬁ??@?ﬁf@md
forat |

What are paramagnetic matenals? Wnte
some of. its propertles

geat @ curl 7 =0.
Show that curl 7 =0.

R o AT e

State Stokes’ theorem of vector.

PEFH 2R () T FIRR A0Sl (u)3 WS

IR O P90 -

Derive - t_he relation between magnetic
magnetic

permeability (w). '

{ Continued )

(h)

(S)

10 H e $o& @5re 250 V Ryeoee 9
gemsl <9 TA ) I WS {1 50 Q W
RICE, MCH® [ AS ICF, (I SAIITS

- ARks wfees T ey w4
"An emf of 250 V is applied to an

fa)

{b)

{c)

P23/937

inductor of 10 H. It has a resistance of

500Q. If the current attains the
maximum value, then find the energy
stored in the inductance,

A T A
Prove that

- 2 = - = = = ->
AXBXxC)+Bx([CxA)+Cx{AxB)=

e @ @I o R e Rygr [eaw
e wm Ry PR TR Ry
ST FAR |

Show that the potential difference
between any two points is the line
integral of the electric field between
these points.

5331‘51‘@31@ mﬁ@gﬁﬂﬂwﬁ@ﬁa A
o ey

Determine the mutual inductance of two
concentric uniformly wound solenoids.

{ Turn Over )



(d)

4. (@)

(b)

{c)

P23/937

({6)

ﬂaﬁar@awﬁs{m‘?iﬁ@www
TR 81 @5 [2
What do you mean by Poyntmg vector°

What does it measure and what is its SI
unit?

A Rgor Abw T T W - I

TEwelcd SfES AR <BR ARIS =i
%W@ﬁ@@mh@mmﬁw

SR S T

Using Gauss’ law of electrostatics,
calculate the electric fields due to a
uniformly charged spherical shell of
radius r at any point outside and ms1de
of the shell.

e Wik e o[, e Re we
o Afee Reeq gt R 75 2w 31 |

Deduce expreésions for the potential due
to a uniformly charged solid sphere at an
external point and on the surface of the

‘sphere.

1 T A TR O TR AGT T
mfdge Wy I TR 4Ry R T,
fefs 41 1 '

Find the expression for the capacitance

of a parallel-plate capacitor when a -
dielectric slab is introduced between the

plates.

{ Continued }

(7)

(d) AAG-ETEIGT & TP GFRET IETT A A

(e)

P23—3200/937

IR oz vifere Fek gedl «OR PR R @
@b Rve paew oFad m el

Apply Biot-Savart law or Ampere’s
circuital law to find the magnetic field at
any point on the axis of a solenoid
carrying current,

AR Re-ProR oRiT 49 R MR
AP HBT ol |

Derive first and second Maxwell’s -
equations of electromagnetic wave.

w4 S Or

CTEEFE SFIIEE I7TE TR @A T
ARG NG e Rge yﬁﬁ’m TR TP
TN 3o =4 |

Using Maxwell’s eq].-xatlons, decribe the.
propagation of electromagnetic waves in

“an isotropic dielectric medium.

k&
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Paper : GE-2 (4)
{ Differential! Equations )

1. (o) WW@W’@WW%W? 1

What do you mean by an integrating
fan_::tor of a differential equation?

" (b} ﬁﬂem@wwwﬁawmwefm-' 1

Show that the following differential
equation is not exact :

ydc+2xdy=0

P23/936 - { Turn Over )



(2)

| | (3)
(c) TR oms IWEN TR v wmesiy
P! ST 7 : ) (c) T A PR FHHYH T : ~ 3x2=6
Solve .by the method of inspection of the Solve any two :
following differential equation : i) xy(p:z +1}=(x2 +y2] p
xdy—ydx = x2 '
- Y-yox=xy” dx (i) y=3x+logp
d & Bl : .
@ R RRGLUA AL 4x3=12 fit) y*logy = xpy+ p*
Solve any three :
fi) Rx-y+1Ndx+Qy-x-1)dy=0 ' {d) WWW@WW-‘Ty"—Sy#ﬁy:O?
i) y( - S e2* wF e3* [ReeE Fom | Te
) Yl +xpdx+x(l-xydy =0 - FWEE Y0 =0 TF y(0)=1 TENCTF
(i) (x%y-2xy®)dx - (x° -3x%g)dy = 0 oo ST ylx) R 6
) : 2 3
(iv) (x> +92+1)dx—2xydy=o Show that e<* | and e®* are
_ . linearly independent  solutions  of
(v) xdy-ydx+a(x?+y?)dx=0 _ y” -5y +6y=0 and find the solution
' yix) with the properties y{0)=0 and
2. (a) YSA @1, x, x2 FENII Z?ﬂ%\:ﬂ@. ToRI 2 o=t |
Show that the functions 1, x, x2 are fe} <M quﬁ oys @ x, x2, x*
linearly independent. : TS peg | 43 Ty SHETRHE ot
- ' R HARRCo! o | 5
(b) 2 T WF TN W7 wigwE R oy - @W
forar Use Wronskian to show that x, x%, x°

Write a differential equation of order one are independent. Determine the

and degree three. _ _ differential equation with these as
' independent solutions.

P23/936 ; '
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(b}

P23/936

(4)

. Y/ Or
ﬂﬁ'y=62x

d?y dy
ox+1) Y 4+ ) ray =0
ety LY 4y P gy

A G5l RO I T, (97E SReAIoN

& 2T IR ARTSIA FoF TN Sfered |

Given that y=e%* is a solution of

d?y dy
ex+) 22 4(x+1) +4y=0
dx?

then find a linearly independent
solution by reducing the order.

i $43 SRS fAmar Senen (A ANF
PR TEEE RFTH Y 2£3i W, (93
FRRREOR AR S fore | i
If 2+3i are roots of the auxiliary
equation corresponding to a certain
second-order  homogeneous  linear
equation with constant coefficient, then
write the general solution.

& PN @B ST 9 4
Solve any one :
d2 39y

i +2; 4x
M —= dx Y=

(i ﬂ—y 3x%
x”

{ Continued }

{5)

(c) Ao cen T o IR o M
B CI DI T 6
Apply the method of variation of

parameters to solve the following
equation :

SHIYE F91:

Solve :

2
P ——d Y —2x£—i.‘1i +2y=x
dx? dx

3

(d) R T @B R I ; 5
Solve any one :
i} (> +yz)dx+(xz+z2)dy+{y —xy)dz=0
fii) {yZ+xQZ)dx+(zx+xy21dy
- +{xy+xyzdz=0

4, (o) TR G TEEEH FNIINWOR FA AE TS
G . _ 2

Write the order and degree of the
following partial differential equation :

| 32z 2 0z
1+-—-=| =k
( ayg] [ax) |

P23/936 { Turn Over )



(6}

(7))
(b) TS fim AAFBA R by
AREE e -
SRR 15 T4 ) (b) R @ R M Rewem 24 : 2+2=4
Form a partial differential equation from Classily any f0:
the fOllOWlng equation : | (1) 0 aQu 0 a2u +-q2_u’ aQu 3 aQu -0
z=a(x+y)+b . 8x2 ' ay2 822 axay ayaz
o ' 2 2 2
fc) PP Fzes R et @b ST 3 - 6 fii) %‘%J’“g—%_%%:
Solve any one by Charpit’s rnéthod : * y z
. 2 2 2 '
(i) z=p*+q° i) Ty L 39% o
) ax2 Ix Y ay2 '
(II) pxy+pq+qy=yz ) .
() @ RS T o S e €l
_(d) NG AT & e B S <77 6 R o 1
Solve any one by Lagrange’s method : Write an example of parabolic second-
i x2p+92q _ 2 order partial differe;ltial equation.
. _ (@) 78 T e S AR AT T
] (1+y)p+(1+x)q=z fgf‘ﬂ| T 1

. Write the general form of second-order
5. (4 TR
(a) o el femem F47 3+3=6% partial differential equation. -

Classify the following equations :
2, 42
@ 19U _ Fu *u ou  ou

—x du _
ax2 T axar 2 +2 ot +5§; =0

2 0y
ﬁ:)__xga_u.l.z %y +y? 3%u -0
- x? dx dy 3y?

P23/936 . ' '
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Paper : GE-2 (B}

( Econometrics )

1. wm Seach MR Sferew/Tes o - 1x8=8
Choose the correct answer/Answer the
following @ - _ _ (c)

() 2T TR & T e A
Probability of committing type I error is
fi) 7281 gom =fo '
type Il error
(i) SNdTS T
level of significance
(fif) TE "+
o always zero
fiv) ST _
indeterminate | (d)
{b) SREA-AGH d-PpF oW @Fol [T me
=8 9 A ?

Which of the following is detected by
Durbin-Watson d-statistic?

(i) Rex-Rorerel
Heteroscedasticity
fif) . RS I

Autocorrelation

P23/936 ( Continued ) P23/936

(9)

fii) T-ARALS
Multicollinearity
fiv) TefRe s

Specification problem

S5 92-TRCAYOH (TS
In case of severe multicollinearity
fi} ¢ TR TREER B
t values are insignificant

(i} t SprE T 28

t values are significant
fifi) FREETTE, TSP =
estimates are biased
fiv) ST oIS T
None of the above
e R27 9@ T4
The formula for adjusted R? is
5 -k
. R2 - R2 n
f) R?* =0-R%"—
n-1

. B2 _n R |
i) R? =0-RA

n-1

v B2 1411 — 2
fi) R? =1-0-R*)—

(i) R? =1-R?

{ Turn Over }



( 10 )

(e) RIS Y =Bo +B1 X 4By X, +uT MR

0

{g)

{h)

P23/936

TF T W Y =P +B X, +v BT
HIFARIR 2

If the estimated model Y = BB +BIX1 +V

is the alternative model of
estimators will be

() SR
indeterminate

&)

Zero
{iif) *rFNS s
unbiased

fiv) TFITS

biased

9 g5 g oy |

Define null hypotheéis.

TR TR B PR SrEY )

Mention one cause of autocorrelation.

BLUE ¥7g7 & 2

What is BLUE?

{ Continued }

(11

2. woR R @ SRbR goms oY O ;. 4x4=16

Write short notes on any four of the
following :

fa) R @R RS

Power of a test

(b) TR FTTEE ~RIPR

Consequences of autocorrelation

(c) TEIPTS S

Classical assumptions

{d) t-Fo

t-distribution

(e} MefFo B9

Level of significance

(N e TR ARTeE

Consequences of speciﬁcatidn ‘probiem

3. (@ () x?-RrE REPER YT T I 5

Briefly discuss the uses of x2 -test.

P23/936 | { Turn Over }’



{b)

4. (a)

P23/936

( 12)

(i) A 2R G T GOy 2R o7 TS
N weAfial | AW LS S W N
WIS S AR S 9 |
Distinguish - between type I and
type II errors. State the relationship

_betwgen type I error and level of
significance.

wqr/ Or

[) AT T, (BT W P9

weifes TR FoRF SCE 34 |
Discuss = the wuses of normal
distribution, ¢-distribution and
F-distribution in econometrics.
(i) S GHR PEee N (AFER R
SYLF Y I |
Briefly explain the unbiasedness
property of an estimator.
SRR ST Y =0 +PX; +u; @ AR
MB-TFS BT AWl 47 | 11
Given the. regression equation
Y; =a +PfX; +u;, prove the Gauss-
Markov theorem.
{ Continued )

5+2

(13)

o/ Or

(b) Frueze wUE oA RE AT TSI Y

5. {a)

(b}

P23/936

GgT X IF X q e[S Y WP 41 ¢
Estimate linear regression equations of
Y on X and X on Y from the following
data :

ks R Wl WREY W
Y=XB+ud OLS wew B3 latEpmz
TrEY IR AN 90 '

Given the k-variable linear regression

model Y = XB +u, state and prove the
properties of the OLS estimator B.

WW/Or
(i) R? w® ffEe R? 3 »nges wew |

Show the difference between R?
and adjusted R?.

(i) e SReRIE 7 e @ FRTe
e@ge T W T T wew R =
FHICe! 7 7
Why we include dummy variable in
_regression equation? What is the
problem created by dummy variable
trap?

11

3+3
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6. (@) 99 TWIATINS B WE |WR oRaw o
TICAYS! R I TRR A F 1 3+8

(b)

{14 )

What is perfect multicollinearity and
what is its consequence? Discuss the
methaods to detect multicollinearity.

Y/ Or .

fe-favferer sRaenz & &0 Rag-Rofe
fefy a1 TR SICA1 Ea
What are the consequences of hetero-

scedasticity? Discuss the methods to
detect heteroscedasticity. '

fRefiza i (orwetre)e ENSW'FR & 7 A
R, @B BT WEA TH ¥ =a+B, X, +u
*2 wm wombR ARed ol wRem @

Rz ok che =0 +P] X; +B,X, +v. WK

R 7oefiat |

What are the types of specification
problem {(bias)? Suppose, a true model
is Y=a+p;X; +u. But instead of the

 true model you have estimated the

P23/936

model Y=o +[3;X1' +B,X, +v. Show

the consequences.

( Continued )

(b}

(15 )

4/ Or

ffme e B N onES  oREPEE
D 3 | 11

Discuss the available tests to detect
specification problem.

* % %
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