| . PART—B . R S
Answei'anyfortyquestions o _ _‘- . !i

: Acoﬂhawng an mductance of one henryand a resigtance of 10 ohms is suddenly S {
connectedtoabattcxyofemf.ofSOvoltsandneglig:blemtemalresistance.'meenergy o :
storedmthemagmtxc ﬁeld oftheinductor 1s _ _ , S
“(8) 125 joules S o I o
{b) 25 joules o : ' ST . _ T
. (C),V'250joules . . . . ' ‘ S
 {d) 125 joules o L E . S o]

.Anisochoncprocessmgovemedby L | ‘ | DR
' {8) Gay-Lussac’s law- . o _ .

® Dalton’s law
| Charles’ law

(d) '.Boyles law

Hydrogen atom does not emit X-rays because o : o B
a) 1tsenergylevelam.tooclosctoeachomer- S o e
(b}, its’energy levels ave too far epart . - s
(c) it is too small in size

(d) it has a single électron

A PR S S I 3 TS N

Consider the Gaussian wave packet
-

'l‘hewklth 6f‘t_hé;Wave’pacl\':et in ‘k-space is : _
o)
3G
@

ﬁ]ﬂ A
|

a
" AcyclotronwithDee radius of 00 m has a magnetic field of 08 tesla. Inth-iscyclotron
. a doubly ionized helim'n tHe“') can attain a ma:nmum energy of

@) ~14-81 keV -
o) ~2248 Mev _ o - ; SN
) ~1868 MeV | | S R
@) ~24-83 MeV | o ‘




101.

102,

103.

104,

105,

- Pauli matrices are expressed as

For a graded index fibre of core dlameter d mm, the maximum number of modes, which
can be gulded by the core, is proporhonal to

(@) a2 . ® d?

© d (d) -'. dlf 2

Quantum mechanical operator for momentum is represented by

(a) -tV ) iV |

© ih% ‘ | ) ;-%E’r o o .

A superconducting material is

{a} diamagnetic _

(b) para.tnagnetid“ -
{c} ferromagnetic

(d) ferrimagnetic

The value of Legendre polyndmi'al Py(x) for x Z-lis _
(a) 2 S L o
b) 3 ' -

(e} 1

d} -1

| | [0l
@ 0=l 5] @=[] ]
it

oo 5 w57 r
R o)
““}'_i' 1] o '{w}“Lo 1]-
11 .. o1 :
@ @=i 0] {u]=_2 0
o il J10]
@=\; o] @=1o 1

(i) =

o 72 27. oo 01 . -
@ 0-[3o) @< of \ e

U




106,

107.
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. 109,

©
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110,

-Sound travels in rocks in the form of
(s) - longitudinal elastic waves only -
‘{b) transverse elastic waves only -
:{c} both longitudinal and transverse elasttc waves
{d) neither longitudinal nor transverse elastlc waves

1

Arectangmarcarbonblockhasdnnensionslcmxlcmxmcm Whatwﬂlbethe'

resistance between two square ends, if the resmuvity of carbon is3.5x 10"5 hm—m?
.'(a)* 1 ohm :

-\ 20hms
. f(i:)“- 0-18 ohm -

(d_) 035 uhm .

Alead pellet flying with a velocity v, = 100 mf s pierces a board and after that ité velocity
60 m/s. What would be the increase in temperature of the pellet, -

aasummg that the fraction 04 of its lost kinetic energy is spent for increasmg the =~

- internal cnergy? Given, spec:ﬁc heat of lead C=125 J/ (kg-K)

- becomes " vy =

@ 95°C e
W 76°C S
© 134°C. |

d) 102 °C

h The"averagve kinetic energy of free electron gas at OKis

™ -

Ef.

E

gl Pl

N
3

:(Where- E; is Fermi energy)

Ky, is the normalized eigenfunction of .& harmonic osmllator and d is anmhilatlon
operator then dy, will be

_(a}_ Jny,

(b) \‘ 1"”"_1"

) ml'n--l

(d) *‘_n-' -Wn '




111,

112,

113.

114,

118.

116.

The wavelength of the most: energetlc X-ray emntted when a metal target is bombardetio
by a 40 keV electron is appro:nmately

(a) 300 A
() 10A
© 4A
(d 0314

A spinning charge has a magnetic _dipolé moment i and spin angular momentum s.
Identify the correct relation. - -
@ (]| |

B R=f@R

@ (Rl<y13]

@ (R[=i3?

The Laplace transform of f{t) =t is

@ o _ —15— ‘ _

8%

ol "1

(c) (@ 1

The dzrectlonal derivative of the functlon (xz +y +32)3/ 2 -at the point (-1, 1, 2)in the .
direction 7 -2J +k is '

@ -1
b) -2
(€ -3
(@ -4

If matrix A has an eigenvalue -2, then the eigenvalue of ‘matrix A3 will be
() -2 |

(b) -8
(o 4
@ -6

If C is the rectangle with vertices at (—l, 0),(2 0),{2 2) and {- ]. 2), the value of the
integral f(nydx+5x3dy) is

faj 60
(b) 64

c} 74

(d) 84

T 5)35




117. A differential equation of the form y'= xy’ + f(y/), where y";%; is called - B
(a) Claix:aut’s 'equation I_ | : S . R | . ‘ !
{b) Riccati’s equation I L : o '
_{c} Bernoulli's equation " '
{d) Euler-Cauchy equation

118. Which of the following functions is mot analytic for all zvalues? = - = -~ |
‘(b] 52 = - : o  i;;A _ | | - .H {- ‘ #
@ Co o T o

(d) sinz

119, f'Which one of the following vectors is not an cigenvector of the mati‘ix
. s 1 -1 -
-21 21{? -
o1 2f{
@ |- ®) (0

R R S SR AR

@

- O
o]

L

120. The pﬁndpai vélue, of (@)°, where i = J=1, is » | =
ﬂﬂ e'“/2, - - .. . : .7‘ .: f‘ ‘ . : ._'\;"
o) —1l ' ' ’ S
(d) ‘qn[4

121, The Durbin-Watson d statistic is ‘computed to test | ‘ Co e
@ homoseedastoty S
(b) ‘heteroscedasticity | | |
" () serial cdrr‘elatioh' ) : . ‘
(). the _s_igniﬁcénoc'bf'diffe:ence of means - . °




122.

123,

124,

125,

1260 :

The ACF (auto-correiation function} of a‘timé-sefiea data decays exponentially while its
PACF (partial auto-correlation functwn} has s:gmﬂcant spxkes up to lag 2. The time
series represents

(a) an auto-regressive process of order 1

(b} an auto-regressive process of order 2

{c} a moving average process of erder 1

(d) a moving average process of order 2
.0 . V¥ zx<a

(x-a/(b-a9) V asx<b

fe-x)/le-b) V¥ bsxsc

) ' V X>C

Wx) =

The above expression represents whlch type of membershxp function of a fuzzy set?
(a)} Triangular rpember_shlp function

(b) Trapezoidal membership function

{c) Gaussian membership function

(d) Sigmoidal membership function

The logit model is useful when

(a) the depcndent vanable is chchotomous

{b) the independent- variable is dlchotomous

(c) there is more than one dependent va_.nab!e
(d) there is more than one independent variable

Which one of the following is a very fine-grained material composed of siliceous shells
and micro-organism and does not react with HCI?

(a} Coquina

(b} Diatomite

() Oolitic limestone
(d) All of the above

Long-term sea-level changes due to interaction of tcctomcs and climate result in the.

formation of

(8} emergent shoreline
(b} submergent shoreline
(c) advancing shoreline -'
{d) flat shoreline

o 6ofs5
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128,

129.

130,

181.

132,

: (d} no damage to native vegetatxon in deserts

thch one of the following is a ﬂne-grmned massive gypsum rmners.l?

(a)- Alabaster
- (b} Asbestos
(0 Agate

(d) " Azurite

_ Major Symptom of desertification is - o , S
. {a) increase in areal extent of surface water in streams, ponds and lakes

(b) decline of groundwater level )
{c) - control of soil erosion and stabmzation of sand dunes

[

-

The material mjected into atmosphere durmg volcamc eruption blast is lmown as -

(@) _pyroclastic debris o . v _ -

{0} tephra

() lahar
() cles'tic debris

The process of removal of clay, silt and sand partlcles from the la.nd surfaoe by wind is .

called as

. (a) - deflation
-(b): _deplétion

(c) 'deposition
(d) - abrasion

Perched aquifers occur in S . +

(a) saturation zone

(b) aerahon zone -

{c) saturatlon as well as aeratlon zones

T {d) sandy deposxts

Whlch one of the. foll0wxng statements regardmg human actxvitles and hydrologlé cycle o

is false?

" (&) Humaﬁ oontributlon to globa] and local warmmg can change the storage of water

in reservoirs

{b) Building roads and parkmg lots mcreases the amount of infiltration and percolauon
{c) Global warrmng can lead to meltmg of frozen water and glacial ice

(&) Rmnwater harvestmg helps to augment the groundwater resoun:es ..

Claa P -

T T e o

L




133.

134.

138,

136,

137..

138,

Kimberlite pipes contain B D @ _
{a) gold ' ' '
{b) silver
{c} coal

(d) diamond

L]

The slowest type of mass wasting process is
{a) debﬁs flow | |

(b} rock slide

{c} creep

(d) avalanche

Sediment deposit of diffefeht size sorting and shape formed due to glacial meltwaters
are called : ' o '

fa} till and tilloids |
(b} moraines and non-moraines
(cj till and outwash

{d) varves and silt

Chromite-rich serpentinite is known as
{a) . chromitite '

(b) fuchsite

() uvarovite

{d) chrome mica

Rapakivi texture is o _
(a) an overgrowth of sodic plagioclase on potassium feldspar
(b} an overgrowth of potash feldsj)ar on quartz

(¢} an overgroivth -of mica over quartz

(d} an overgrowth of p'otésh feldSpér on biotiterl,‘

Normalized Difference S‘alinityi Index formula of soil is
(a) NDSI = |(Red - Thermal)/(Red + Thermal) x 100]
(b} NDSI = [(Red - IR)/(Réd + IR) x 100]

() NDSI = [(Green - IR)/(Green + IR) x 100]

(d) NDSI = [(Red - Green)/(Red + Green) x 100

T




139. Essexite is a
‘(a) rock with plagioclase feldspar and titanaugite
(b} mineral with sodium ion.-
“(c) - fossil of plant _ _ _ - _
(d) meteorite S | o -

i i I -

L

140. . Fossil stmmatohtes containing ﬂlamentous structures resemble
" {a) Glossopteris o o SR S [

" (o) Gengomopteris R T R
@) Seaweeds .

141. Columbite mineral occurs in
{a) limestone
(b} sandstone -
{c) pegmatite
(6} shale

e me el

1142, Gas hydrates are ~ - o
o (a) _methane molecules trapped in blogenous ooze | -
‘ (b) methane molecules trapped in a cage of frozen ﬂveter : o R
| {c) methane molecules trapped inseawatei* o o . 8
) methane molecules trapped in pelaglc clays .
143. A dam formed in a stream channel by tnbutary depomted sednments is. knnwn as 1
 (a) ‘check dam ' I o
(b) ﬂumhledam

" {c) subsurface dam . : ) A Lo L
) channel dam | B S e

, 144, . If the chlonmty of a seawater sample is 10%0, its symity w:ll be | o

(@ 1807% ' o | o A
(0) 903%o - - S

‘() 3613% L o ' |
{dj 10-00%o




145.

146.

147.

148,

149,

150.

The melting points of cliving and biotite mmerals are _ 9
{a} 1600 °C and 400 °C respectively

(b} 1600 °C and 1800 °C respectively

(c) 1400 °C and 800 °C respectively
(d) 400 °C and 800 °C éespectively'

Which one of the following is an ore of zinc and 1sometnc mineral of the spinel group’
found as octahedral black crysta.l?

(a) Sphalerite
(b) Zinci‘te
{c} Zircon

~ (d) Franklinite

The formal charges on H C and N respectively, in the molecule H—CmN: are
{8) +1, +4, +5

(b) -1, -4, -3

s 0,0,0

d) 0, +) +1

How long would it take to electroplate 0:100 g of gold on a jewellery item used as the
cathode in an electrolysis cell contsgining AuCly, if a current of 0-500 A is used?
(a) 33s ‘

(b) 57900 s

c) 98 s

(d) 294 s

W‘hmh one .of the. following oontams pnmary seoondary tertlary and quaternary
carbons? '

(a) 2,2,4-Tnmethylhexan_e

(b) Ethylcyclohexane

(c) 2-Methyl-4-ethylcyclohexane
(d) 2,2-Dimethylcyclohexane '

Which of the followmg molal aqueous solut:ons would have the greatest freezing-point
depression?

{af 010 m (NH4)QS‘O4
(b} 010 m MnSO,

{¢} 010 m NaF

{d). 010 m KCl




.51,

153.

154,

185,

: Which of the following equlmolar solutions has the lowest pH?

Which reaction proceeds through a vinylic radical? -
_{a) Hg-catalyzed hydration of an alkyne
). Li/NHa reduction of an alkyne
(@) . Catalytic hydrogenation of an alkyne

.. (a}) the presence or absence of symmetry in a molecule
(®) th.e ‘connectivity of thé carbons ina molecule :

(d) the number of hydrogens bonded to a carbon atom

L Ne\ N cH
() \© 2
T _ CHQ

{e) . K4[NiCl,], potassium nickel{IV) chloride

(@) NH,CIl
{b) NaCl
(€} KyPO,

@ NayCOs

{d) Treatment of an alkyne with a strong base _‘

13¢ NMR can prbvide all the following infoi-mgtiori, except

{d the chemical environment of a carbon atom

_ '- Wl'nch of the followmg combinations is most hkely to undergo a successful Dlels-Alder
Teaction?

S T
P . <

: c HacICN
- HaC
Whlch of the followmg coordination oomporunds is named correctly? _' o I

(8 MnfH,0)4]Cl,, manganese chloride hexahydrate S c
(b) - {FeBr;(NH,),]Br, tetraammonialrontnbronude i - '

(d)"“ _[Cu(N.Hs) 41504, tetrﬁamininecoppef(ll) sulphate




156,

187.

158.

159.

160,

161.

An infrared absorﬁtion at 1650 cm

IfCN™ is a -strong field ligand, the number of unpa:red electrons in the complex mt,
[Fe(CN)]%~ will be

(a) 5 | . ' . : : .
(b} 1 | |

@ 2

@ 3

Total number of vibrational degrees of freedom in methane molecule is

(a) 9
() 10
(€ 5
d). 8

~! indicates the presence of

(a) aromatic acid chloride
(b} N, N-disubstituted amide
{(c) o, B-unsaturated ketone:
(d) aromatic ester

Whlch one of the following statements is true about the control rods and moderators in
a nuclear power plant? ‘

(a) Moderator absorbs the neutrons while control rods siow the neutrons down
(b) Moderator and control rods slow the neutrons 'dqwn - ‘
{¢) Moderator and control rods absorb the neutrons .
(d} Moderator slows the neutrons down while the control rods absorb thg neutrons

Which one of the following comblnatmns of metals is found naturally higher in
chocolate and cocoa?

(a) Iron and Aluminium

(b) Iron and Cobalt

{c) Cadmium and Lead

(d) Cadmium and Mercury o e v

If the two wavefunctions ij_;l(x) and \h(ic) satisfy the condition
[Tviv,tadxe =0

then the two wavefunctions are ' }

{a) orthogonal ' ' '

(b) normalized

{c) continuous

(d) symmetrical

T




The reaction CO@+C&2@—»COCIQ(g) was studied and the fdlowmg data were

- 162,
obtained :
B o Iniaijco] | 'Iﬁitial{Clzl' | Initial rate offornution of |
_;. nent molL7Y) | (molL“) [COCIZ] fmol L~ 'l)
4 1 | 0200 | 0100 S R 3.9%x 10725 -
2 - oo {020 | . 309x10%
3 e200 | o200 | 7.8x10% [
What is the rate law for: thls reaction? | ' |
(a) Rate =k[CO] : oL R
() Rate=kico?ci) 0 : T
() Rate = k[COCI ]2 " -
~ {d) Rate = k[COICI,]
163. A certain reaction is noh-#pontanéous 'under. standard. conditions, - but hecdmes_
spontaneous at higher temperamrc What conditions may be drawn under standard
- conditions?, :
(8)  AH<O, AS>0and AG>0
() AH>0, AS<Oand AG>0
- (¢} AH=>0, A_S'>0and,AG->0 o
'(d)A AH<O, AS<Oand AG>0 E
164. Foraparttcle of mass m in aone-dimenslonalboxof lengthL the energy of the partmle ,
is giwn by the fonawmg equatlon '
. . " 8m1? . |
Calculate the ‘energy needed to. promote the particle from the state wath quantum
 ‘number n=2 to the state with quantum number n= 3.
C o 9R? - L 5h2
(a) pvers TR | ® =
. an? N h2
g AhT_ | o :
(_) iz (') ‘S'mbz‘
168 Chrome greenusedlhpreparatton of dmtemper and pauntshasthe chermcal formula

{a) cro

{b) . Cl'203’
(9 CrOg
d) crcl,

L
e




166,

167.

168.

169.

170.

171.

In a quadrupole mass. Speci:rométer, quadrupole is used as a/an
{a) detection device '

(b) injection device

(c)‘ collision device

{d) separation device

cis-1,4-Dimethylcyclohexane is

(a} a mesocompound

" {b} optically inactive

{¢) having two stereocenters

(d) optically active

The reproducibility of a test is a me'aé.ure“of
{a) precision
(b} accuracy

(c) recovery

- (d) repre'sentativcness

Osmunda regalis is a rare

(a) orchid

(b) royal fern
(c) cat

{d) tree

The scientific name‘ of 'brown;backed hornbil.lr, a Schedule I species, is
(a) Tragopan blythii o \
{b} Aceros nepalensis

(¢} Anorrhinus tickelli

(d): Houbaropsis bengalensis.

The ‘missing carbon sink’ in global carbon éyclg is estimated to be
() © ~3'8 billion metric tons/year
{b) ~6-3 billion metric tons/year.
{c) ~2'9 billion metric tons/ yea'.r-

(d) ~08 billion metric tons/year |




B
172, . Alnus nepalens:s enters into symblotw relationship w1th | o - o . - - ‘
. ;_{a) Rhizobium o {
- () _AZotobdgter _
' (d) Clostridium | .
-173.;'Loi'v C:l\i ratiéinplarit litter . .
' (a) results into faster rates of -lﬁicrobial decomposition ;
“{b) results into slower rates of microbial decomposition
© _has no influence oft microbial decomposition - .
(d) Al of the above | '
174. ,Mmeral cyc!mg durmg early stages of ecologlcal succession is -’ BRI .‘
(@) slow w:th more leakages ' /
(b} rapld with more leakages _- o o . _
() rapid but no leakégee._ o S | ' o S N o | \!
C(d) - slow but less leakages o <0 ‘ _ : : . AR
178, Lmear one-to-qne positlve relatlon between prec:pltauon and net pnmary ?roduchwty
‘ is found in - - ’ .
-:(a) temperate plant .-corﬁmunitie__s ' ) 5
@) desert plant communities e -~ S I .
(0 Himalayan forests - R . DR
| {d) ealpine scrubs SRR R y
176, Foresfs of India have been classiﬂed into ° Yo
-{a) 16 major groups and 521 types : N _ K
(b} 16 major groups and 221 types Co -
() 18 major groups and 96 types " o - R
4 14 majer groups and 121 types . - 7 - : S

177. The 1argest.geogra'phica.l area of India falls ﬁeder
“(a) “montane wet temperate forests B

(b) tropical dry dec1duous forests

" {c) tropical wet evergreen forests

(d) tropical .mmst dec1duous forests

T



178.

179.

180.

181.

182.

183.

B ST AT TTT T S B

In bacteria, which of the followmg subunits-is needed for specific promoter recogmtxon
by RNA polymerase? :

(a) Alpha ,
(b) Beta

(c) Beta-prime

(d) Sigma

Errors during DNA replication are controlled by
(a) replicative helicase '

(b} beta clamp

{c) exonuclease actmty of DNA polymerase
{d) smgle—strand bmdmg'_prqtem ‘

During DNA rephcatxon in E. coli, which of the following is requu'ed pnmanly for the
lagging strand synthesis?

{a} DNA B helicase . _

(b) DNA polymerase Ill—alpha subunit _

(c) DNA polymerase Ol—tau subumt o ‘
(d) DNA ligase |

The approximate length of DNA typically contamed in a nucleosome core particle is

(a} 150 bp
() 350 bp
{cb 15 kbp
{d) 35 kbp

In a given tissue, some genes are expressed while others atre silent. Expressed genes are
likely to differ from silent genes in

(a} their nucleotide sequence

(o) their zvolutionary conservation
{c) ‘their DNA methylation status
{d) their promoter strength

Which of the following primers is used to convert tota.i tellular mRNA from mamrnahan
cells into complementary DNA?.

(a) Oligo d (T)
(b) Oligo d (A)
(c) Oligo d {C}
(d) Oligo d (G}

e _—
'2‘0,(

Ly




184. Endosymbxosm is a model to explam the evolution of.
\ {a) ribosome
, (b) mitochondria o ' .
| . (¢} endocrine system . ' ' 4 '
. (d) signal transduction

185, Whlch of the following énzyme activities is aés_ociat_ed with ribosomal RNA?
(&) GTPase | S : N
(b) Peptidyl transferase - R o R S
(c) ,Anﬁnoacyl tRNA syntﬁetase ' ‘ _ | . 7 | _ _
_(d) Déformylase : _. o o o S
186, Whlch One of the fouowmg statements xs true with respect to pmmoter for RNA
. polymerase II? : ,

(@) Itis located upstream of the transcription start site
' (b) It is located downstream of the transcription start site

{c) Its location is not important but its orientation is 1mportant - R

.

(d} Its locatlon is not important but its sequence is important

187, By what factor (approximately) is the human genome_larger compared ‘with E oqh :

genorne?
(@) 10
{b) 100
(© 1000

(d) 10000

188, . Péeudoget{es are
' (a) recessive genes : ' ' ' P . i
(6) dominant genes | - ‘ |
{9) genes that code for structural RNAs
_(d) . vgene‘s that are nbn-fﬁhctional due to mutations‘

189, Whlch of the followmg is true only for transposons?
(a) They can msart in new genomic locations
(b) 'I‘hey are present in many copies in the genome = o .
((‘:)‘. They contain inverted repeat sequences ' '

(d) They cause mutations m the genome




190,

191,

192.

193.

194,

195.

Net primary productivity of the dlth is esdrmted as
@ 70x107 t/year |
(b} 120x10° t/year

(0 57x107 t/year

(@) 170x10° t/year

The major source of methane is
(a) automobile

(b} air-conditioners

(¢) wet: padd_y.ﬁélds ,

@ thermal powé,r plants

_According to Burcau of Indian Standards (BIS), the pennissxble limit of arsenic in

drinking water is
(@ S ppb

(b} 10 ppb

{c} 25 ppb

{d) 50 ppb

In the troposphere, 6 °C/km decrease in temperature is known as
(a) dry adiabatic lapse rate |

(b) environmental lapsé rate

{c] wet adiabatic iapse raté

(d} Al of the above

CuFeS, is chemical composition of
{a) pyrrhotite .

(b} chalcopyrite

(¢} cuprite

(d) bornite

,Eutrophlc ecosystem 1s characterxzad by

(a} low BOD

(bj low organic matter turnover
(c) high planktonic density

{d) high species diversity

Fals
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PART--A
Answer any sizty questions

J';u;:o's.3 6 db is equal to

@ o L

(b} 1 '

@ %

(d) 2

lim [m] is equal to

x~0 x3

@ o |
b) 3.

© -1 - |

'(d)‘ 1 - R

if sxdes of a triangle are in the ratio 1 J_ 2, the anglcs oppomtc to the sides of the
triangle are in the ratio of ‘

fa) 1:3:2
B}, 3:2:1
© 1:2:3
d 3:1:2

-éxd—log [sin(log x]] is equal to

(a) sin(log x)
. x z
(b) cos(log x}
' x
(. tan(log x)
.ox
() cot{log x}
X
lim [__mmnx - xj} is 'equal— to
x-30| x2 tanx o
af O
(b} 1
© %
@ %




- (b) | lei'nlf
“n

_ (b)"'

5
6

e} § of the total area
L
2

: Whlch one of the follomng mﬁmte series is convcrgent?
" (a). Tsint '
n

n
(©) . }_‘,cos-l-

n

@ Stantl
n

The area bound by thc ‘curve y = x{1- x) and the x-axts in the ﬁrst quadrant is .
{a) & of the total area |

of the total area‘

(d) | of the total area

A satellite moves round the earth. If mis the mass of the satelhte, 7 is the radius of the
orbit, v is the speed in the orbit and M is the mass. of the earth, wl::uch one of the

foliowmg is' correct in respect of kmetic energy (KE) -and potentla! cnergy (PE) of the -

 satellite in the orbit?

10.

NCE KE:'ZG-_-;-m; pp;-_-f..(i{‘g-_'!‘_' @ KE = 2_@5_ PE_'_“GMm

L

@ 2:6x1079¥0 m

@ KE= G-—Mm, pE - - SMm
Ct T r .

(b) KE= G-——- PE..—GM"‘
r N

2r
The order of separation of atoms in alummmm metal with a density of 2700 kg/m
rciatwe atomic mass of 27 and Avogadros number as 6 1023 mol is g;ven as

b} 1-6x 10'10 m.

© 2-6x10° m ) 1-6x10~° m

011
' The inverse of the matrix {1 0. 1{is
1.1 0

f1 1 1 -1 171
(@) -.;-1 -1 1 b =1 -1 1
11 -1 S I T
11 1t , -1 11
© 11 -1 1 qd) 11 -1 1
1 1 - T !
B
l'\_“ !




11,

12.

13.

- 14.

15.

The torque on rectangular coil at an 'éngle 6 in a uniform field is given- as ‘

(a) BANIcos@
{b) BANI cos 26
) LBANT

(d) BANI sin®

where B = Vatue of the magnetic field
A = Area of the coil :
N = Number of turns of the coil
1= Current through the coil

When  a stralght conductor of length [ moves with a constant veloc:lty vin a magnctlc
field B, the induced electromotive force is

(a) Bl
(b) ' zero
{c) é— Blv
(d) . 2B

when ! and v are both berpendimll,ar to §

Function of an electron microscope is depéndent upon the fact that
(&) light can be polarized | |

(b) light shows dual nél_mrc‘{wave ‘and particle)

(¢) light travels in straight lines '

(d) light shows int.e'rfcrénce fringes

-Newton’s law of cooling can be derived from

(a) Maxwell-Stefan law
(b) Planck’s quantum hypothesis
(c) Maxwell’s distribution law

(d) displacement theorem

[’ S—
>——c indicates
o _

{a) NOR gate
(b} NAND gate
{cj ENOR gate
{d) .OR gate

LI P Iﬂﬁ ' :
R -




.6, The ratio of the sine ofangle ofmctdence to the sine of angle ofreﬁ'actlon for any two
" media is constant for a light of deﬁmte colour, Tl'ns statement is’ called as

{a) Huygens’ principle , S S L e :

{B) Fermat’s principle | o ) ‘
. {c) " law of reflection
ol Sneil’s law

-

- s T
i

17.. W:ens law could beused with the spectral dlstrlbutlon of a radlatlon source toﬁnd _ L ’

" .(a) Planck’s constant’ . | o e . o é

® veloclty of ligt - T

() tempero.ture of the source | ' ' - A ' ST
Lo  size of the 'so'urce |

© 18, 'Phe bond theory of sohds can be used to expla.in the
- '(a) - mechanical propertles of solids
¢, (b} . optical properties of solids
(c} ﬂtermalpropertics of solids S o L
{d} magnetic properties of solit_ls . " S A ',:-1"‘

19. The physu:al ?he_nomenon reeponsibie for the colour of a soap bobble s o - E
&) dii‘Persiort B g - o : . R B R /
(b) interference |
() diffusion _ . Ce T
(d} optlcal act1v1ty - o R o -

20 _Raman scattcnng provides mformatxon about L L e k
- (a) molecular structure o S 5 SPE
~ {b) atomic structure. - '
| (c) 'nucieer structure
@ rresonanoe stnlcture
- 21 'Tlivo lenses of same material are plaoed at a distance of 4 cm iactween them If the focal AL
: length of the first lens is 5 cm, then for the fens combmanon to be achromatic the foeal o S ’*
" length of the second lens should be = R Y
{8) 3cm . S o S ': SV
lc) 5 cm
@ 2em




22.

23,

24,

25.

LT T

I

A stable nucleus; after absorbing a neutron, emits an electron and spontaneously
decays into two a- part:cles The original nucleus lS

(a) Bed
) B

(© Li7

| (d) Cl4

An air-core solenoid (length = 20 cmm; cross—sectlonal area = 10 cm2, number of
turns = 100) will have inductance . L

(@ nx10*H

(b) 2mx10° H

(¢ 2nx102 H

(d) 4nx102H -

When hydrogen atom is excited from ground state n= J (E, = -21-8x 10719 Jj to' the

higher level (n=2) (E; =-5- 4x10719 g and then falls back to the ground state,
wavelength of the emitted radiation is

(&) 1-2x1077 m (ultraviolet)
{b) 6-6x1077 m (visible)
(€ 1.4x1077 m (visible)

(d) 6-8x107" m (ultraviolet)

The fréquency of the 'chgraétcristic X-rays from metals as given by Moscley's law is
@ f=az-b) '

(b) f=az-b?
© f%=ae-H

@ f?=az-h?

ST L LR U SRRt oL dl L LA AR DRI 1 R ra [ ]
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27.

29,

~ 30.

C—-—H bond lcngth m benzene is

@
)
©
@

)

(a)

(b}
{0 |

)

(8)

(b}
)
(d)

As the températufc of water decreases, the solubility of oarbon dioxide _gas‘-in water -

@

(b)
()

@

146 A . _
108 A S | o
139 A |

1150 A

* An element 'A238, in the process of dxsintegration loses one o- and two B—partxcles )
‘ Atom:c numbcr and atomic weight of the new elcment are

@
- ()
fe)

91 and 234 respectively
90 and 230 respcctxvely

‘_ 92 and 234, respoctwoly

90 and 234 respectwely S ._ e

- If it takes 10 nanoseconds for d15appearance of hydrogen ion concentratxon of 0 010 M
in a solution, the rate of reaction will be

1. OxlO5 M/scc
1.0x 108 M/sec
1:0x10* M/sec

1-0x10% M/sec

_ Isomers are compcninds with the same

- molecular formula with dﬂ'fcrent strucmres

molecular formula with dﬁ‘ferent atomic masses
atoms but different molecular formulas

stmctures, but d1ffcrent molecular formulas

increases
decreases

remains the same - - ’ _ T

increases or decreases, depending on the specific temperature of water

e i
+ o e

e



31.

33.

34.

38,

2-Butyne and 1,3-butadiene are

~ Which one of the following pairs represents isotones?

. ) | 4Be‘5 ‘and 4363

Whic':h one of the fbllqw_ing molecules does not possess dipole motment?

@ so,

(b} - H,S
@ SF,

@ cs,

(a) position isomers

‘(b) chain isomers:

(c) = functional isomers
{d) ‘- tautorﬁers

-~

(8} 4LiS and ,BeS.

C 1.8 | By 3

(d ,Be® and ,Be®

Which of the following will hydrolyze at the fastest rate?

@ CHgCHCl
) CHyCl

() CHy0CH,CI

@ (CH),CHC

Which of thc-foiiowing may be used as an anaesthetic?

(e Isobutané

(b)". Butane

N (c) Pfopgne
- (d) Cyclo;iropane" .

P 1




"
6. ‘Which of the following has the least octane number?-
{8) - n-Heptane o
(b) n-Cetane .
{cj n-Octane ‘
('d)‘ 2,2 4-Tnmethyl pentanc
37, The equilibrium constarit for -the reaction H, +12==2m is 47. What will be. the'
’ cqulhbnum cunstant for the reaction 5H2 +%12#H1? '
@ 47 | , SR , -
- un? ﬁ S | r
@ = . _ : LY
@ 2(47) R R
38 Whlch of the follow:ng aqueous solutzons has the h:ghest boiling point? -
(a) 0-10 M sodium: ﬂuondc _ - o N e N
.(b_) 0-10° M nitric acid ) ‘ ' ' R ‘ T S L
{c) 010 M ammonium hydroxide o ' S
@ 010 M magnesium chloride . T e A R
39. How rnaﬁy total sigma bonds are in the bcnzelie molecule, CG'HG?': | | R
@ 6 o S T
e | | |
. R . o ]
@ 1 e -

SN .

_40. Which of the following series of eIements is. !isted in order of mcreasing atormc radxus?
| .‘ (a) Na, Mg, Al, Si : S S S o
B ¢ NOF | | o B R R,
© 0,8, Se, Te o S | | o
_@). I, Br, CL, F

‘41, Wluch one: of the followmg does mot show hydrogcn bonclmg? : )
| (g]- Ammonia
{15) _ Hydrazme , N
(€©) Hydrogen peroxide
* (d) Dimethyl ether
L Y




42,

43.

415,

46.

47,

BR LRl UL e | Bl

What type of hybridization would ‘you -cxf)ect in BCl4? . 9
@ sp | s ‘

(b) sp?

(© sp*

(d) sp3d? : -

Which of the following has the highest magnetic moment?

(a) V3+ ‘

(b) Mn2* ) o

¢} Fe3* - ' _ ' I | : »
() cu?t | | |

Phenol 6n reaction with concentrated HNO, _Will.yield _
(a) o-nitrophenol | '

(b) p—nitrophenoi

() 'a,p-dinitrophénol

{d) 2,4,6-trinitrophenol

The organic compound 2,2,4-trimethyl pentane is_ ‘an isomer of -
{a) propane . |
(b} pentane
(r} heptane

{d} octane

If the pressure of a gas is reduced to one-fourth of its original value, the volume of the
gas at constant temperature will - '

(a) remain unchanged
(b) be four times larger
(¢} be reduced to one-fourth of its original volume .

(@) be reduced to half of its original volume

CaNCN reacts with H,50, to 'produce -
(a) - cyanamide .

(b) ammeonia -

{c) melamine

{d) urea

3

L gpt
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44,

51.

52.

Both :Ca0: arnd :NsN:

' '('a)‘ are examples .of ccmpound )

o)
@
@ e

. (a}

()
(d)

-contain three- non—btmdmg pa:rs of valency clectrons.

are molecules

contam two paxrs of bonding electrons

- The correct electron conﬁguratmn for 1\112+ in the gmund state {in order of i mcreasmg

energy) is \
1s% 252 2p6 3s? 3p° 3d8 \ »
) 1s? 25% 2p5 352 3p° 452 348

‘132 22 3s? 2p 3p 3a®

1s? 252 2p& 352 3p 4s? 3419 4.p§-4d3-

‘ Reductwu of an acxd chlonde w:th I..iAlH4 produces

(a}‘- an allkyl chlondc

(b) ‘an aldehyde . i
{'c);' a secondary alcshol

(d) a primary alcohol

(@)

-
o

“Trellis drainage patterns are common in

gneissose granitic rodks

(b) volcanic rocks
(¢ folded sedimentary rocks
(d], folded rnetamorph:c rocks

‘A branching cave deposit with, chemical cornpomtion of calc:tc 1s kncwn as’

‘{a) stalactite

(5) helictite

‘(cj cave stone

(d) rock salt '

' Ant_hophylhte_ls a/an

: '\(a) varioty of coal -

(5} r'ocR . . ' S

amphibole mineral

pyroxene _ : o




54, A crack in fine-grained sediment formed by moisture loss during drying is

B5.

56.

57.

8.

591

60.

(a) shrinkage crack
(b) rock crack
{c} sediment crack

(d) erosion crack

Aplite is a/an o _

(a} fine-grained granite rock

(b) iron-bearing rock

(c) sedimentary dyke

(d) metamorphic vein

Which of the following is mot an intrusive rock?
{a) Rhyolite - ;.

{(b) Gabbro
(c) Gran_ite
(d} Diorite A

Glaciers carve .

(a) only U-shaped valleys

(b) only V-shaped valleys

{c} only Y-shaped valleys

{d) both U- and V-shaped valieys

Faults show that the rocks behave in a/aﬁ

- (a) brittle manner

(b) ductile manner °
(¢} elastic manner

(d) plastic manner

Which one of the following is not a type of sedimentary rock?

{a) Arkose
(b) Coal
(c}) Limestone | Ce

(d} Carbonatite

Continent-continent collision will give rise to
(a) a mid-ocean ridge

{(b) a suture zone

{c) an island arc

(d) a subduction zone

i-fa

o an St

known a_ﬁ °




61.

62.

d)

Ratmg of coal depends upon
(@)
- {b)
C o)

(d

(a)

v}
g
{d).

I

Average temperature of the earth crust decreases at a rate of about
‘ {a)_ -

(b}
@
(d)

42 °C km™! w1th depth
90°°C km™! with depth

.25 °C'km™! with depth

5 °C km™! with depth-

P

‘Biotite mica belongs to
: (a)'
().
©

inosilicate group
cyclosilicates

tectoeilicetes

phyllosilicates

Giant volcanic craters are called
(a):
(b)

o
(d)

verit ) ' . o S

fissure
fault

: caldera ‘

_ coiour and denSIty

percentage of carbon and heat value on cmnbustlon

percentage of carbon a.nd sulphur

pcrcentage of chlonne

Value of Reynolds number less than 500, represents

laminar (flow regune
turbulent flow regtme 7
transmonal flow regime

smusmda! flow regune

Rubber is obtamed from the plants of family

(@)

{b)
BCE
“{d)

Euphorbxaceae ‘ .
Moraceae A
Apocynaceae '
All-the three faxmhes hsted above
i
Ry

: - : JRE SRR W-_ ‘_‘_‘“‘
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610

69.

TO.

71'

When phylloclade has only one or two ihtc_modes and. ;csémblcs a leaf, it is termed as o
(@ phyllode | | |

' {b) phylioclade ,

{c) phylloblade '

. (d) cladode

The cross between F, individual and ret'icssive _'parents is ‘known as
{a} backcross ‘. | | |

(b) testcross

(c) heterozygous cross

(d) homozygous cross

In which-portion of the visible spectrum, chlorophy!l molecules of eukaryotes and
cyanobacteria absorb radiant energy?

(a) Only red
{b) Only green
(c) Only blue

{d} Red and blue both
' ~

In oxygenic'photosyrllthesis, water is split in order to produce,

{a) 0O, nee&edv for the dark réactions ‘

(b) . electrons needed to reduce NADH -

(:c) electrons needed for cychc photophosphorylatmn

{d) electrons needed to reducg Peso

Rﬁdioisotope’s are frequently used in the study of cells. Assume a éulturé of E. coli is

grown in a culture medium containing radioactive sulphur. In this culture, at the end of
48 hours, you would expect to find the radioactive label located in

(a) enzymes
(b) DNA
(cj RNA

(d) phdspholipids

| stfass




.73.

" 74,

78,

76.

77.

@ Eosinophil

D:ploblamc ammals are those that have :

" {a) endoderm and ectoderm

{b} ectoderm and mesoderm

() mesoderm and endoderm

Ady endoderm, mesoderm and cctoderm

.

Pei'spn‘ with Kli'nefelter syndrome will have the followihg éhrfomosomeg- '

(@) XXX
b) XYY~
(o XY
@ XXYy

'Which of the following has the enzyme responsible for carbohydrate s;}ﬁ_thés’i? .

“(a) - Grana
(b) Lumen
: (c)_ Stroma

d) Al the three listed above

Pernicious anemia is caused by the deﬁciency' of

" {a) - vitamin A
o) ﬁbqﬂaviﬁ

(c) cyahocobalamin

C{d) pyridoxine

‘Which one of the following is related to mﬂammatory rcsponses?

(a) Ncutropl'nl -

{b) - T lymphocyte

{c) Basophit -

Vertlmllasu:r mﬂorcscence is the pccuhar feature of the farmly

(a) Umbselliferae
(B) - Asteraceae

{¢) Labiatae . S o

(d) Apocynaceac

v
»

g [ & h - ' s . .
T 8?" -

| *“‘*“&,:-
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78.

79.

80.

81.

82.

83.

Whjch of the following is caused by bacteria?
{a) Stem rust of whcht' |

(b) Brucellosis

(c) Valley fever

(d) Foot and mouth diseaée

The first hormone produced artificiaily by culturing bacteria is
{a)} thyroxine .
(b} testosterone

[c) adrenalin

(d) -insulin

Triceps and biceps are examples of |
() antagoniéﬁc muscles

(b} involuntary muscles

{c) sphincter muscies

(d} smooth muscles

Testostefcne, the male sex hormone, is synthesized in the
{a)} seminiferous tubules ' |

{(b)  interstitial cells

(c) wvas deferens

(d) prostate gland

Which of the following can terminate transiation of messenger RNA?
(a) Uncharged tRNA |

(b} Methionine codon

(c) Nonsense codon

(d) Missense codon -

Errors in DNA replication are correcte:'d bjr
(/) 5’ — 3’ exonuclease '

(b) 3' — 5’ ex_oﬁuclease_

(© 5 — 3’ polymerase

dy 3 -*—) 5 polymerasc

. N L . ’

e




‘84,

- b} 'Gluoose .

85.

(@) AMP | o R
- (o) Poly (A} | o | o
(c) Methyl guanosine cap’ ‘ T '

- 87,

- 89, .

- {d) Lactic acid

Blooming of some l?li;e-grooh- bacteria is an indicater of

' {a) .All legummous plants can fix atmosphenc mtrogen

'(d)_ : Nltrogenase is found in mtrogcn—fixmg bactena

‘ (c)r . Gy:onosperms

thch one of the followmg would mduce transcnptlon of the Iactose operon of E. ooh" .
{a}: Lactose o '

(c) - Galactose

Which of the following is found at-the 5™-end. of eukaryo1£ic mRNAs?

{d) Shine-Dalgarno 'sequen(:e
thch of the foilowmg is correct with’ rcgard to ribosomal RNA and transfcr RNA?
(@) Ribosomal RNA is smaller in size than transfer RNA - -

(b) Tramsfer RNA is smaller in size than ribosoma! RNA - .
(c): ‘Both ribosomal and transfer RNA -are equal in size -
(d) Size of both types of RNA varies according to. cellular growth rate

(a) heavy metal p’ollutioh |

by pesticide poﬂoti'on

{c} cultural eutrophication

(d) all kinds of water pollution .

thch one of the followmg statements is correct?

{b) Nltrogenase is found -in Nitrosomonas _
(c). Nitrification 1s carned out by anaerobic baci:c'ria

L

Which one of the followmg groups has suffered the hlghest rate of specxes extinctlon in

~ the recent past? ' _ o _ S . . ) o i
(a) Small mammals | ' o ' R R

() Pteridophytes




90.

91.

92,

93.

94.

95,

WhICh one of the follomng statements is correct?

{a) Alleles are found only in hz_gher plants
(b} Alleles are found only in higher plants and vertebrates

(c) Allele is one of several possible forms of a genome

(d) Allele is one of several possible forms of a genc and all alleles have similar locus

The pH of a carbonated drink is
{a) less than 7

(b) more than 7

© equal to 7 ’

(d) approximately 7-8

" Which of the following is responsible for ozone layer depletion?

{a) SO,
k) CO,
(e CFC
(d) HFC

Which of ti.w following is used to increase Fhe,prpductivity of acidic soils?
(a) Sand

(b} Lime

{c} Potash alum

(d) Caustic soda

An important rock for cement industry js
(a) granite '

(b} limestone

{c) sandstone |

(d) magnesite

Which of the following is the major poflutant emitted by vehicilar exhaust?

(a) SO, |

(b) NO, , h
(0 O

@ Cl,

"f*."..c'-!“:. “iaren . 30/55'
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96.

100,

: (Ci PQiSéop type function
{d) Delta type function -

i)

PART—B
Answer any forty questions

_W‘hen mputs of NAND _gate are connected it is equivalent to

(a) NOT gate
(b} OR gate
(c} AND gate
(@) *xon.gate

f When the potentlal in an clectron- rmcroscope is' increased from 10 kV to 50 kV

resolving power of the uﬁmscope will increasc by a, factor of
(a) V2

b} NES

(€} 5 ’ | ")'.
d 25

The ground-smte wave function for a harmomc oscitlator is gwen by the =

(a) Gausslan type functmn

(b) Hermite type functlon :

Coherence length of a laser beam of wavelength A and width A\ is

(&) AL

B) (-84 to (i to AN

.
o @Y

Y
A2
A

If g is the spin of an electron the magrutudc of spm angular momentum\is

(5-) Islh

. ey

fb) Isl‘i i
@ JSETDA

@) Js+1a

LI Y ). [l

~
%




101.

102.

103.

104.

105.

An n-p-n transistor ampliﬁcr in common-emitter configuration has input impedance of
1kQ and current gain {a) of 0-99. Voltage gain of the transistor amplifier is
@ 90 '

) 99
(© 900
(d 990

The magnetlc susceptibility of a paramagnetlc matenal changes w1th temperature 7 as
@ T

(b) T73/2
(C, T“l/?
d) T2
If %[%]: —-cos.x- and Y0 = 1,‘ “then y(-gjz
‘ 1 .

(&) '3

2
(b} 3
1

4
(@) 3

The work function of a substance is 40 eV. The longest wavelength of light that can
cause photoelectron emission from this.substance is approximately

{a} 540 nm

{(b). 400 nm
(cj 310 nm
(d) 220 nm

In a p-n junction diode not conncctcd ‘to any c1rcu1t

{a) the potential is same everywhere

(b) the p-type side is at higher potentlal than the n-type side
(¢} there is an electric. ﬁeld at the junction d1rcctcd from the n-type sxdc to the

p-type side .
(d) there is an electric ﬁeld at the Junctmn dlrected from the p-type side to the
n-type side
XY
w“‘ 'J‘_,
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1061' '

108.

109. \

110. -

3 natural numbers from 1 to 100 are selected randomly, the probabﬂxty fhat all the " -
L three numbers are div:s:ble by 2 and 3 both is - § .

o

‘The SI unit of mduceance henry, can be wntten as
'(b_) ) volt«secbnd/ampere or weber/ampere only. )
(¢} weber/ampere or volt-second/ampere or ohrn~second

{d) _ohm-second only . " S i SR

o Its actmty in cunes would be

*The number of d_e-grees of freedom of a riéid_'body consisting ef N particles wouid ‘b_c i
@ 3N o I S

)

,'(d). |

" {b) 05 eVto 10 eV

(@) 34eVteo 48eV .

(R

a L i L o . - 7 ; . .. ' i
i  " ) . H ’ ) . N

C] —_— ) - .-, . . .
o S :
4

@) :\1155_ .

(a) weber/ ampere only

A sample of K*0 weighing 2x 10“6 g decays at a rate of 2- 76x 10‘5 decays per second

(a} : 746x10‘5

B ss2 D
© 13ex102 | ) R
(&) 1.36x10712 o e L

© |

O Y N e

Whu:h one of the followmg energy ranges represents the wsable hght pfhoton?
(@) 17 €V to 30 eV

() 50 eV to 61 eV

I“' ’ m 93/“




111.  Which one of the following Statistical techmques would be useful for comparing means '
of more than two samples? N - :

{a) ttest

(b) | z-test

(© x2-test |

{d) Analysis of vaﬁance . C,

112, Wh;ch one of the follomng is desirable for ﬁttmg a multxple linear regrcssmn model to
the data?

{a} Homoscedasticity . o
(b} Heteroscedasticity . ' 7' o - . : = )
fc) . Multicollinearity

{d) Autocorrelation

113. The statistical analysxs of a completely randomlzcd demgn of expenments is
analogous to -

(a) one-way analysis of variance
(b) two-way analysis of variance
() three-way analysis of variance -

(d) None of the above

114. Which of the following statements is true for,_an‘ aui:oregressive process of order 1?
(a) Autocorrelation will be significant at logl 7
(b) Partial autocorrelatlon will be significant at logl
(cy Partial autocorrelanon functmn will be decaymg exponentially
{d) Both autocorrelaﬁon and partial autocorrelation will be mgmﬁcant at logl

115. In Raman scattering -
(a) only Stokes lines appear
(b) only anti-Stokes lines appear: )
. {c) both Stokes and 'anti—Si:ok_es linesappéar ‘. . - ' -
{d) scattering is inversely proportional to fourth power of the wavelength

116, Nuclear magnetic resonance is generally observed when atomic number of a nucleus is
(a) even | '
(b) odd
{c} both even-and odd .
{d} both even and odd, and magnet:c ﬁeld is not. applied




117. fEmstence of zero-point energy is Televant to explain
© {a) . Helsenberg uncertamty princxpie '
| (b) | Planck dlstnbution law
. e} Cornptqn scattcrmg '
{d) Rayleigh scattering

‘118, The bmdmg energy per riﬁciebﬁ'oi"é 'h}icl_eus is _appto:dtﬁatély o
{b) | 7_Mcv-‘ - : N
) 6 Mev
d 5 MeV

119. In the reaction 2351.1+ on -——-—-—+1§$La + 53Br + x neutrons, the value of xis
ey, - | |

b

CH

@

AW N

120. Mlcrowave ovens ‘and ‘mobile phones Operate at | TR
" (@) 254 GHz, 09 GHz, respectively o
b) 145 GHz, 245 GHz, respectively’
¢} 10 GHz; 1-0 GHz, respectively
@ o 915 GHz, 10 GHz, respcctwcly

121. 'Phenol reacts\thh benzoyl chlonde in the presence of dxiute NaOH to form
: j(a) dlphenyl ether . : R . _ oo 7
S B) o—hydroxybenzophenone ' L L et e
{o) " phenyl benzoate - o " - .
: ﬁ{d) p—hydmxybenzophenone _

122.  Sotium stoprosside I uaed Getect .o
N L(ﬂ) : Slﬂphate jons. : o _ |
(b} " sulphide ions - -
~(e) - 'S.ulphci._t‘c ions
(d) thiostﬂﬁhatc ‘ions




123.

124,

125,

126.

127,

128,

Which of the following is not an allotrope of carbor?
(a) Diamond | ' | .

(b) Graphite

© Cg

(d) 02— , ‘ 7 o ) : . . -

“Which of the followmg can hberate COz from NaHC03?

(a) Cyclohexanol ‘ '

(b} 3-Nitrophenol

(c) Phenol .

(d) 2,4,6-Trinitrophenol - oo

Synthetic rubber neoprene is prepared by the polymenzatlon of -
{a) chloroethene '
(b) 2-chloro-1,3-butadiene

{c) 2-methy!-1,3-butadiene

(d) 1,3-butadiene e

.NaClO, is made by the electrolysis of

(a) aqueous NaCl solution
(b) A fused NaCl

- {g aqueous NaClO4 sblution

(d) . aqueous NaClO, solution

A gas which initially occupies a volume of 60 llti‘és ﬁt 40 atm is allowed to expand to a
volume of 14-0 litres at a pressure of 1-0 atm. Calculate the value of work, w, done by
the gas on the surroundmgs

(a) -800 L-atm
(b} -700 L-atm
(¢) 800 L-atm
{d) 7-00 L-atin

‘Which of the following sausﬁes normalmd function?

) Jwrasr
fwwae=0 S
[:'w*duo'
[Cwy =1




129, Wlnch of thc follomng acts as a. phrornophorc in natural dyes?

(a) —COOH "
) —NHR
() - —NemN—

(d)‘. ‘None of the above

130: Which of the follomng is prepared by the photolysas of mononuclear ca:rbonyl?

{8} Mn,(CO),

b}’ Co, (CO,, _
(e CoyiCOly
- L{d) FCQ(CQQ _

131, Cesium {atomic radxus = Q- 255 nm) crystalhzes 'with a body-ccntercd cubic unit ccll
- What is the approximate length of & side of the cell? (J" 1-73) ’

{a) 04nm_<,
) 05 nm
(c) 06 nm'_
(d .08 nm

Y

Al

-

1132, For the reaction 24 + B> G, cxperimental data was collected for three trials. .~ 0 .

Experiment | [A] M _ | (B M Rate, M-sf_l‘_. - R
1 040 " | 020 5.5x% w3 | - o : .'
2 | o8 | 020 s.5x10% | S e
What iﬂ thc rate law of the reaction? o ‘ R A
(® Rate=kiA[B | ] | PR
() Rate =k[A° [1312 _1 | S
© Rate=KAZE / :

1) Rate —k[A]Q[B;? B

: -133.. How many faradays of chargc are transfcrred if an clcctnc current of 1 mA ﬂows fcr 1 h

"ina sysmm?
(a)- 3-60 faradays
(b) 373 faradays

() 3.73x107° faraday
< (d). 3-60x10° faradays




134,

135,

136.

137.

138,

"{d} p-Chlorophenol

(b) Ti, Fe, Ni - - :

propionaldehyde in the presence of dilute NaOH is

Which of the following is a.‘strong electrophile? - | |
@ NO o o e | . .
® No* - | | i
() NO, S | - B

(d) NO}

Which of the followmg has the hxghest melting pomt?
{a) o-Bromophenol
(b) m—Brornbphenol

{c) m-Chlorophenol

Which of the following have complc_tively filled d orbitals? "
ta) Sc, V, Fe

(€} Zn, Co, Cu

{d} 2Zn, Cd, Hg . ’ ' ' | !

Product of the reaction of toliene with CH;Cl and AICl, at 350 K will be

.-
LN
.

{a) o-xylene
(b} p-xylene
{c) m—xyiéne

({d) a mixture of ortho- and méta—xylenc AR
The number of aldol products obtaxncd from the reactlon of aceta.ldchyde w1th

{a) four
(b} three
{c) two

(d). one




]
-

+ 139, Given the following disgram, determitie which of the following statements is false:  © .

o, Ni’*(aqnzﬁ(a) — ~—> Nifs) +Zn {aq) . |
~ (&) “The solid zine electrode is being reduced to Zn"" (aq) o |
() The nickel eléctrode is the ‘cathode. |

(9 The zine electrode is the anode
(d_)' 'The mckcl(ll) xons are belng reduoed

. -140. When compa:mg a smgle, double and tnple bond between the two snmlar atoms in- a
. : molecule -

o {a) _the smgle bond will: be\the atrongest
(b} - the triple bond will be the weakest -
{c} ~ the double bond will be thé shortest : .
' (d)_ the triple bond will have the higheét bond encrgy

‘141, Hollow cathode lamp is used in .'
(@) UV-VIS spectrophotometer
‘.(b)..ﬂnmcphotometer . : .
Q) ‘atomic absorption spectmphotometer o —_— o .
@ n phowmeter SR

142, »Whlch of thc foﬂovnng organometa.lhc carbonyl complexes obtys eﬂectwe atom;c e
o . number (EAN) rule?
@ (€ Hy WO, (nCgHg) U
g [b) Ni(n:-CSHS)é _ . o e
@) COCHg)




143,

144,

145,

146,

147,

Which of the follbwing compounds is insoluble in water? -
@ NifNO,), | |

(b} AHOH),
(c) FeCl,
(d) NayPO,

For two identical atorhs to form ;a. covalent bond

{a) each atom must have an eléctrpn#gétivity of zero -

(b) one of the two atoms must supply both anding'éléctrons
(€} fhere_must b'e‘ an unequal sharin_g of the bon‘diné electrons
(d) half-filled valence orbitals of cach.atonf-mﬁst overlafs-

Which of the following is the aldol condensation product of bu_tﬁnal?
0. _

{a) CH3CH,CH=CHCCH,;CH,CHj3;
\ I

(b} CH3CHoCH,CH=CHCH,;CH,CH

[
fc) CHzCH,CH=CHCHCH
‘ CH,CHy

_ |
[d) CH3CH,CH;CH=CCH
' CH,CH,

Which one of the following is the region in ocean where rate of dissolution of carbonate

balances rate of its accumulation?

{a)} Calcium compensation depth
(b} Limestone compensation depth
(¢t Carbonate composition depth
(d) Carbon compensation depth

Which one of the following is the oldest fossil record containing spherical carbonated
structure of filamentous bacteria found in finely stratified undulating sediments?

(a) Amphibolites
(b} Ammonoids ' o ' -
(c) Glossdpteris
(d) Stromatolite




ey

b
w _ D
. 148, Wh:ch of the followmg is a linear structure perpendlcular to the shore which helps to o !
‘ . trap portion of sand that is rnovmg m httoral transport? _ L
@ Levees B
{b) Groins - e S ST Kﬂ

() Spills | R L

- (d) Sea wall

149.. ' Aguaspirillum magnetotacticum bacteria transform |
{a) lead compounds into galena . SR o ' _ R _ e

. () - iron compounds into magnetite:

'_(c)' iron cc_)mpou_hds into pyrite ‘ _ ,-J B ) -
- {d) bismuth compounds into stibnite .

180, A metamorphic rock cbntaining glaucophane is known as
o (a) gneiss | S
. (b) phyllite
('c), * blue schist

{d) schist- -
181. For mineral exploration, ‘the satellite sensor should be :
(a) hypgérsf:ectral '
(b} . microwave '
{0 ultraviolet R
@ o;stical
152. .Wl;en the lines of inclusions are concordant mth the structures in. the matnx of the ' oy '7
rock, it is known-as : :
{a) helicitic tgxture
'(B) . poikiloblastic texture
(c‘)ﬁ crystalline
@ _cryptocryé.tallim';
153. Pycnochne refers to N | el
(a) temperature gradlent in the. earth o ' | e IR Lo
.(-'b)_ nutrient gradiént in soﬂ ' o ' : L
(c) density gradient in ocean o ‘ - o o
(d) -oxygen depletion zone in atmosphere . S
* : *"- . I | I | . . B ) :f_
R Y R S o -— L



154,

155.

1 56.

157.

158.

189.

Destruction of rocks by the 1mpacts of hypervclomty partxclcs from outer space 1s°
known as o

(a} spatial erosion:‘ |
(b) cosmic ergsion -
(¢} local erosion

{d) surface erosion

The longest geological time pcnod was’
(a) Cenozoic | '
(b) Mesozoic

{c) Palaeozoic ‘ : SN

{(d} Precambrian-

The element, which is absent in limestone but present in dolomite,' is
{a Ca

{b) Mg
g C
@ O

The compositional change of a magma due to meltlng of surroundmg countty rock is
called

{a} magma mixing
{b) . crystal settling
(¢} partial melting
{d} assimilation

‘Which of the following pairs of rocks is composmonally equivalent?
. () Basalt and Rhyolite '

(b) Rhyolite and Granite
{c} Gabbro and Dacite
(d) Doterite and Syenite

The ratios of rare earth elements (REEs) such as low La[Cr and Th/Sc and hlgh Cr/Th
values are signatures of

(a) sedimentary provenance only
{b) igneous provenance only

{¢) metamorphic provcnar_lce only

" (d) both sedimentary and igneous provenances




160.

161.

162.

163.

164.

D1ckxte and nacrite clay mmerals are gencrally of
(a]'f sedimentary ongm i

(b)' metamorphic origin

(c) hyd_rothermal_ origin

@ hjrglrdgeologiéai origin. |

~ If relative abundancc of the first isotope is 98-:89% and of second 1sotope is 11 11% in -
each of the four pairs ‘of carbon isotopes given below, thch pa:lr would be a useful
_tracer in terrestna.l and aquaftic systems° ‘

@ '?*cand 3c
(b} %c and 2C
{© '2C and '*C
(d) '12c and ISC

An undcrground reservoir of wa.ter that can be extractcd for surface use is callcd as
(&) zone of aeratlon

.[b} field capacity

{c)] aquifer

A{d) specific retention

The structure. charactenzed by rock layers ‘which d1p radla.lly towards a centre pomt is .

known as

{a) a basin

(b} a syncline
€ a dome

(d) an anticline

: When searchmg for coal deposlts geologmts look for sedunentazy rocks deposlted in .
{a)- swampyenvu'onment o _ o : e

" (b). deep ocean environment

" . {¢) volcanic environment

. 165.

(d) sea ﬂoors

s

,Dissolutlon of minerals by complcte dlssocaauon in. water without depos:tmg any new .
- solid phase 18 known as : :

{a) congruent dissotution
(b) = incongruent dlssolutlon

(c} semicongruent dissolution

(d) colloidal dissclution




166. Which of the following is not a blue-green alga? |
(a) Microcystis o S
(b) Aphanizomenon
{c) Anabat;na ,
@) Giardia

167, Which of the following promotes tumor in animals? =~
{a) 7,12-Dimethylbenz{alanthracene . : o -
{b) Tetradécanoyl phorbol acetate '
{¢) 2-Acetaminofluorene | ) _ ) .

(d) N-methyl-N-nitrosourea

168. pH of the vacuole is maintained by
(a} H*K*-ATPase - _ .
(b) H'-ATPase |
(¢ Na*K* pump
(d) Ca**-ATPase

169. Of all the global carbon reservoirs, the maximum carbon is_‘contained in

(aj atmasphere

(b} soil
o] pla;:xts
{d) ocean

170. The lentic ecosysterhs have
“{a) littoral zone
(b) limnetic zone"
(¢} profundal zone -

(d) Al the three listed abave

171. Noﬁ—leguminous symbiotic nitrogen-fixing piant is
{a) Tectona | "
(b} Muyrica
{c} Shorea
(d) Mangifera




173.

174,

175

176. .

- W

The gene which occurs only on Y chromosome is known as .
. (@) - holandric gene o o
(l:t) recon gene |
(e muton gene _
(d).-- neutral gene'
‘The secretion of neurotranamltters out of the nerve oe!l fmm vesicles at the end of the
axon, can be considered an exa:‘nplc of _ '
- ; (8) exocytosis | _ . i P - - '
) _‘en_docytosis A '
{c) pinocytosis
(d) ‘osmdregﬁlation ,
Pmtozoa lacks cell wa.lls but possesses a pellu;le ‘
I - _'l‘he outer part of the pelhcle is the ectoplasm that is semlsohd glvmg some ngldlty 7
* i, to the cell body.
1.  The'inner part of the pelhcle is the endoplasm whlch is more ﬂuid and granular in
T composition and contains the ccll organelles o
{a) I is only true , o o
() .1 is only true’ L : _ S - .
() BothIand If arc true - ' |
(d) . Neither I nor If is true
oCT plaémid is responsible: for clegradgtio’rl. of
'{a) phenols S
" (b) " alkanes - '(,
{c} herbicides.
" (d)  dioxins | _ '
Microorganism wn‘_h spemﬁc membohc propertxes introduccd in m—situ bioremedlatlon , .
~ is-known as :
{a) . biomagnﬂicatzon N '
{b) biodegradation = . S
(e} bloaugmentatmn '
:(d)k biostimulation '
‘Which. of the following is a pnmary electron acceptor in the photosyatcm g s II)? .

177,

 {a) Plastoquinone

-

(b} Phleophytm

o) Plastoqumol _ 4 : :
@ Ferredo:nn . '_ | R S




178,

179.

180.

181.

. 182,

183.

{c) Norepinephrine

Which of the following is a source of naturally eccurring 'carcinogen, Elaiomycin?
(a) Streptomyces chrysomallus
(b) Streptomyces achromogenes

() Streptomyces hepaticus

(d) Aspergillus flavus

erpothalamus is present in

{a) mesencephalon part of the brain

(b} prosencephalon part of the braifn

(c) thombenaphalon part of _thé brain
(d) cerebellum part of the brain '

Which of the following is not a neurotransmitter?
{a} Acetylcholine '
(b} Phosphatidylethanolamine

{d} Gamma-aminobutyric acid

The production of A’I‘P by oxidative phosphorylation is driven by encrgr from
(a) coenzyme A ' - o

{b) isomerization of the cytochromes ™
(c) the formation of NADH | o -

{d) the diffusions of photons from the mtermembrane space to ‘the matrix of the
mitochondria .

'

When oxygen is not available to‘a mﬁscle cell, NADH formed during glycolysis does not
pass electrons to the electron transport System. Instead it passes hydrogen atoms fo

{a) acetyl CoA

“{b) pyruvic acid
{c} fructose

(d} ADP

1

The acrosome of a sperm contains
(a) DNA . o
{(b) mitochondria

¢} fructose

(d) hydrolytic acid

)




184,

185,

186.

187.

188,

189.

When compared with genomic DNA which part of a gene sequence would be mlssmg in

the complementary DNA (cDNA) sequcncef’
(a} 5 -unsaturated region
-(b’] 3’-unsaturated region

(c) - Introns:

(d) Al the three_lisfed above

Transposons are dlfferent from rest of the genomic DNA, because

' (a)" they do not contain any genes

{b} they undergo many rounds of replication per cell cycle .

" {d) - they arc mobile
{d) they contain terminal dlrect repeats

‘What'is common in_all restriction enzymes?
{a) - They recogmze palindromic sequences o '
" (b) They cut non-methylated DNA

() They produce sticky ends after cutting the DNA -
(d) They cut in an eridgnucleolytiic fashion

The function of primer in DNA replication is to

(a) provide a free 3'--OH group

_{b) transiently open the DNA helix at the origin
- (¢) enhance processivity of DNA polymerase

(d) ~ assist in laggingst:rand synthesis

'thch of the followmg does not bmd to the repressor of the

Eschenchta coli?

0 Operator -

(b) | Lactose

© IPTG

(él) Bega-galactbsid'ase‘

Elongation of RNA chain by RNA polymerase It is triggered by
(a) its binding to the activation doméj_n of basal transcription- factor _

(b} release of TATA binding protein

(c) TBP-associated factors’

. (d) phoapho'rylation of its C-terminal domain

P

lactose ‘op'er'_on- of




190.

191.

192.

193.

194,

195.

Tt - N TN 'W !

Which of the foilowmg is not rcquzred for transcriptxon of ribosomal RNA genes? >
(a} Alpha-amanitine . ' '

(b) RNA polymerase | |

(c} ‘TATA binding protein

(d) Transcription factors

Human immunodeficiency virus is not known to infect liver cells. Which of the following
proteins, if expressed by liver cells, might make them suscepnble to this \nrus?

(a} Reverse transcnptase

(b) CD4
{c) Cytosine deaminase
(d} Tat

Which of the following is not true-for histones? -
fa} They are highly cohs_ei'ved ir_uevoiu'ti'or.x

(b), They are basic prot'eihsk

{c} They do not affect gene expression

(d) They can be methylated ‘

Which of the following is involved at the first step of protein synthesis?
(a) 308 ribosome | T ) '

(b) 508 ribosome

{c} Hairpin loop in 5'- U’I‘R of n}RNA

(d) Peptidyl-transferase

Which one of the following statements is correct?
(a} Loss of biodiversity over the last few decades is largely because of global Warmmg .

(b} C, species are likely to be more sensitive to lncrcasc in CO, concentration in the

atmospherc as compared to Cy spccxes
{c) Mycorrhlza is found only in tropical plants

(d) Cj; and C, species do not differ in terms of their sensitivity to increase in CO,
concentratxon in the atmosphere

Convention on Biological Diversity (CBD}) is a.commitmcnt for

{a) conservation of biodiversity in-tropics for promoting equity

(b} establishment of legally protécted areas in -iﬁropical rainforest biome
{c] utilization of biodiversity for rapid economic growth

{d) conservation and sustainable. utilization of biodiversity and eqmtablc sharing of
benefits from biodiversity

* ok ok
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