Max_ Tirme : 3% hrs.

Useful Constants
Bolemann constant (k) = 138 « 10 2 K-}

Avngadro's number (MNa) = 6.02 = 10%* mal ™!
Planck’s constant (k) = 563 = 10 Mg
Speed of light in vacuum (¢}

= 3% 108 ms su—1
Rest mass of electron (mg)

GENERAL KNOWLEDGE

1. Birbal Sahni was & :
{1} Zoologist
(2] Founder of Central Drug Hesearch Insti-
ate (CORI)
(3) Omithologist,
{4) Palesbotanist.

2. In the year (2003) the chemisiry Mobel
Prize was aswarded to the following
work:
|1} Aquaporing (2) Na* " channels
(3} Ca™ channels (3] Methyl chavicol

3. it lves underwater for up to three years
as ‘nymph’ before emerging as a flying
insect. Fossils of this insect dating back
about 300 milllon years have been
found :

(1} Seorplon fiy {2) Stone fy
[3) Caddis fly {4) May fiy
4. A man - made tunnel in India transfers
water from which one river to another?
(1) Narmada to Tapti
(2} Betwa fo Stone
[3) Beas to Sutlej  (4) Godavari to Knshna
5 The great Fisher Bank in situsted off :
(1) The coast of New Foundland
(2] The Chilean coast
(3] The Spanish coast
{4} The coast of Great Britain

Max. Marks : 200

= 9110 hy
I [uniied) atomic mass unit [u) =
- 166 =10 % kg
1 eV = 16 =101y
1 nm = 10" %m
Charge of Electron (&) = 1.6 = 10°%C
Gas constant (R) = B3 Jmal 'K

6. Which one of the following organiss-
tion's irom and steel plant was built to
use charcoal as a source of power, o
start with, but later switched over to
hydroelectricity?

{11 The Tata lron and Steel Company
(2] The Indian Iron and Steel Company
{3} Myzore lron and Steel Limited

14} Hindustan Steel Limited.

7. Rishikesh is famous for the production

of :
{1} Antitsotics (2} Heaw electricals
13} Fertilizers (4} Transistorized radios.

8. Rayon fibre is manufactured from
{1} Petrodeum {2) Wood and puip
{3) Chernicals {4} Naphtha

9. Nepanagar |s famous for :

(1) Paper board industries

(2) Craft paper industries

{3) Carben paper industries
(). Mewsprint paper industries.

10. Since the Britishers wanted India to
produce and supply raw materials to
feed English factories, they p:.uh-.-d a
pelicy that encouraged cultivation of :

(1} Jute (2} Indigo

{3} Cotton {4 Commercial corp
11. Primary sector refer to :

(1) Industry (21 Agriculture
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(3} Trade {4) Banks

12. Recently there was a report on adverse
affect of wearing neck tie. Tight neck tie
may cause :
i1} Glaucoma i2) Hypertensian
(3} Hoarseness of voice

(4} Hyperthyraidism

13. The noise produced in office is nor-
mally at the level of :

{1} 20 db 12) 30 db
13] 40 db (4) 60 db

14, In the year 2003 in an eco-maratho

contest in Hiroshima the 'Fancy Carcl’

recorded the mileage of distance per
liter of petrol as :

{1) 396 km / litre (2} 936 km litre
{3) 1962 hom litre (4} 3962 kemTitre
15. Dravida Munnetra Kazhakam [(DMK)
was founded by :
(1) M.G. Ramachandran
(2) CN. Annadura)
(3) Kumar Swami Kamraj
(4} Lalithambika Antharanam
16. All of the following won the title of
‘Miss World' except :
(1} Lara Dutta {2) Asshwarya Raj
(3] Yukta Mukhi i4) Priyvanka Chopra.
17. Where is 'Indra Gandhi Rashtriya Uran
Akadimi’ situated?
11) Deheadum (2} Rachareli
{3) Allahabad (3} Mussorrie
18, All of the following are correct about
‘Media Lab" except :
(1) The third media lab & situated in India
(2} It B supported by government funding
(3) It is inferdisciplinany .. involves sociolo-
gisls economists, computer sciences elc,
(4}, It plans to produce weamable computer
19. In the year 2003 which of the follow-
ing Indian American was honored by

President Bush for his research in auio-
motive technology?

(1) Hireny Gandhi
(3} Guraj Deshpande
(2} Vinod Khosla

(2} Sabeer Bhatia

20. Who of the following was a medical
doctor?

(1) Samue] Taylor Coleridge
(2} Jokn Websier

(3} Somerset Maugham

(4] Thamas Gray

BlOLOGY

21. Cultivation of Bt Cotton has been
much In the news. The prefix “Bt”
Means ;

{1) "Barium -ireated” cotton seeds

{2 “Bigger thread™ variety of cotton with bet-
ter tensile strength

13) Produced by "biotechnoloqy’” wsing re-
striction enzymes and ligases

(4) Carrying an endatoxin gene from Bacillus
thuringensis.

22. Which one feature Is common lo leech,
cockroach and scorplon?

(1} Nephridia {2) Ventral nerve cond
(3] Cephalization (4] Antennee

23, Unidirectional transmisslon of & nerve
Impulse through nerve fibre is due to the
fact that :

(1) Merve fibre & insulated by a medullary
sheath.

{2) Sodium pump stans operating anly af the
hmw and then cantinees [nto the nerve -

{(3) H-E.Hl'cltl'ﬂl'mil‘tﬂm are released by den
drites and not by axon endings

(4} Neurotrarsmitters are released by the
axen endings and not by dendrites

24. The total number of nitrogenous bases
in human genome Is estimated to be
about :

{1} 3.5 milion (2} 3.5 thousand
[3) 35 million (4] 3.1 billion

25. The Great Barrier Reef along the sast

coast of Australia can be calegorised as:
(1} Population (2] Community
{3) Ecosystemn {4) Biome

26. Which one of the following is a pair of

endangered specles?
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(1) Garden lizard and Mexican poppy
(2) Rhesus monkey and Sal tree

(3) Incian peacock and carrol grass
(4} Hombill and Indian Aconite

27. Which one of the following is a maich-
ing pair of a drug and hits category?
(1) Amphetamines - Stimulant
(2) Lysergic acid Dimethyl amide - Mancotic
(3} Heroin - Psychotropic
(3} Berzodiarepines - Pain killer
Z8. In which one of the following pairs the
two items mean one and the same
thing?
(1) Malleus - anvil
(2} SA node - pacermaker
{3} Leucocytes - lymphocytes
(4) Haemophiiia - blood cancer
29, Which one of the following categories

of organisms do not evolve oxygen
during photosynthesis?

(1) Red algae
(2} Photosymthetic bacteria
(3] C4 plants with Kranz anatomy

{4} Blue green algae

30, A baby has been born with a small

tail. It Is a case exhibiting :

(1} Retrogressive evolution

[2) Mutaticon (3) Atavism

(4} Metamorphosis
31. Which one of the following is comrecily

matched regarding an Instlitute and lis

location?

{1} Mational Institute of Virclogy -Pune

{2} National Institute of Communicable Dis-

eases - Lucknow

(3} Central Drug research Institute - Kesaull

(4) Mational Institute of Nutrition - Mumbai
32. Electron beam therapy Is a kind of

radiation therapy to treat :

{1} Enlarged prostate gland

2) Gall bladder stones by breaking them

{3} Certain types of cancer

{4) Kidrey stones
33. Severe Acuie Respiratory Syndrome

(SARS) :

(1) Is caused by a variant of Pneumococcus
prneumoniae
(2} Is caused by & variant of the common cold
vines [corons virus)
(3} Is an acute form of asthma
(4} Affects non- vegetarians faster than the
vegetarians
34. Cattle fed with spoilt hay of sweet clo-
ver which contains dicumarol :
{1} Are healthier due 1o & aood diet
{2} Catch infections easily
(3} May suffer vitamin K deficiency and pro-
longed bleeding
(4] May suffer form Beri Ber due to defi-
ciency of B vitamins.
33, If the Bengal Tiger becomes extinct :
11} Hyenas and wolves will become scance
12} The wild areas will be safe for man and
domestic anmmals
(3] Its gene poal will be lost for ever
{4) The populstions of beautiful animals like
deers will get stabilized.
36. Nitrogen oxides produced from the
emission of asutomoblles and power

plants, are the source of fine alr borne

particles which lead to :

(1) Phetochemical smog

(2] Dy acid deposition

(3) Industrial smog (4] Wet acid deposition
37. A lake with an Inflow of domestic sew-

age rich in organic waste may result In :

(1) Drying of the lake wery scon to algal
bloom

(2) An increased production of fish due o lot
of nutrients
{3) Death of fish due to lack of oxygen
(4) Increased population of aguatic food web
Organksms.
38. Minamaia disease was caused due to
the consumption of :
(1) Sea food containing lot of cadmium
(2) Fish contarminated with mercuny
[3) Onsters with kot of pesticide
(4) Sea food contaminated with selenium.
39. An ariificial pacemaker Is implanted
subcutanously and connected to the
heart in patients :
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(1) Having 90% blockage of the three main
COFGNAnY arleries
{2} Having a very high blood pressurs
(3} With iregulariny in the heart chythm
(4) Suffering from arteriosclerosis.
40. An example of gene therapy is :

(1} Production of injectable Hepatitis B vac- |

cine
(2] Production of vaccines in food crops like
potatoes which can be eaten
(3 Intreduction of gene for adernosine deami-
nase in persons suffering form Severe
Combined Immuno- deficiency (SCID),
{4) Production of 1est tube babies by artificial
nsernination and implantation of fertlimoed
2005,
41. The pollen tube usually enters the em-
bryo sac :
(1) Threugh one of the synergids
(2) By directly penetrating the egg
(3} Between one symergid and central cell
(4} By knmocking off the antipodal cells:
42. What Is the first step In the Southern
Blot technlgue?
(1} Denaturation of DNA on the gel for hy-
bridization with specific probe.
(2} Production of a group of genetically iden-
tical cells.
[3) Digestion of DMNA by restriction enzyme
(4] lsclation of DNA from a nucleated cell
such as the one from the scene of crime.
43. Women who consumed the drug tha-
lidomide for relief from vomiting during
early months of pregnancy gave birth to
children with : 3
(1) No spleen
i2) Hare-lip
{3) Extra fingers and loes
(4) Underdeveloped limbs.
44. Given below is a pedigree chart of a

family with five children. It shows the
inheritance of attached ear-lobes as op-
posed in the free ones. The squares rep-
resent the male individuals and circles
the female individuals : Which one of
the following conclusions drawn is cor-

rect?®

==

s b b & b

ATTACHED @
EAR-LORE |
o

FREE
EAR-LOBE D

{1) The parents are homozygous recessive

{2) The traif is Y- inked

{3) The parents ane homonygous dominant
14] The parents are heterngous,

| 45. Glven below Is the representation of a

kind of chromosomal mutation : What is
the kind of muiation represented?

A BCDE FGH A E FGH
—
DC B
(1) Deletion
(2} Duplication (3} Inversion

(4} Reciprocal translocation,

46, Which one of the following palrs Is
correctly matched with regard to the co-
don and the amino acid coded by it?

(1) ULIA - Valine (2} AAA - Lysine
{3) AUG = Cuysteine (d) CCG - Alanine.
47. The treatment of snake-bite by an-
tlvenom Is an example of :
(1] Artificially acquired active immunity
(2] Artificially scquired passive immunity
13] Maturally acquired passive immunity
4] Spedlic natural immunity
48. The baciera Psevdomonas is usehul
because of its ability to :
{1] Transler genes fram one plant to another
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(2} Decompose a wvarety of omganic com-
pounds
{3} Fix atrmospheric nitrogen in the soll
(4) Produce & wide vanety of antibiotics.
49. DNA is present in :
(1} Chromosomes and dictposomes
{2} Chicroplasts and lysosomes
(3} Mitachondna and chloroplasts
(4) Miochondna and endoplasmic reliculum,

50. Pruning of plants promotes branching
because the axillary buds get sensitized

to :
{1} Ethydena {2} Gibberellin
(3} Cytokinin {4} Indole acetic acid

51. The sugarcane plant has :
(1) Dumb -bell shaped guard celis.
{2} Pentamerous flowers
(3} Reticulaie venation
(d) Capsular fruits
52. Potato and sweet potato
(1) Have edible parts which are homologous
Crgans
(2) Have edible parts which are analogous or-
gans
(3] Have been introduced in India from the
same place
(4] Are two species of the same genus.
33, In Ulothrix meiosis takes place in :
(1) Cells of the filament
[2) Holdfast
(3} Zygote
{4} Zoospores
54. In a plant organ which is covered by
periderm and in which the stomata are

shsent, some gaseous exchange still
takes place through :

(1} Aerenchyma {2) Tachomes
(3) Pneumatophores (4) Lenticels
55. Somaclonal variation can be obtained
by :
(1) Application of colchicine
(2} Irradiation with gamma rays
(3} Tissue culture
(4} Hybridization

56. In the high altitude birds become rare
or extinct, the plants which may disap-
pear along with them are :

{1) Pine (2) Ok
i3) Orchids (4] Rhiddedendrons

57. Companion cells in plants are associ-
ated with :
(1) Vessals

(3] Sieve elements

(2] Sperms
{4) Guard cells

58. Mosses and ferns are found in molst
and shady places because both :

(1} Require presence of water for fertization

2} Do not need sunlight for photosynthesis

(3] Depend for their nutribion on microorgan-
isms which can survive only at low tem-
peralure.

(4] Cannol compang with sun— loving plants.
59, Cork cambium resulis in the formation

of cork which becomes impermeable to
water due to the accumulation of :

{1} Resins (2} Suberin

{3} Lignins (4) Tannins
60, How many different types of gametes

can be formed by F, progeny, resulting

from the following cross |

AA BB CC x aa bb cc

(1} 3 i2) 8 (31 27

CHEMISTRY
61. Which of the following Is only acidic in

nature?
{2} Mg{OH);

(1) Be{OH)
(3} B{OH}y (4) AlOH)g

62, Which one of the following froms with
an excess of CN  (Cyanide) a complex
having coordination number two?
{11Cu”  (21Ag° (3Inf" §F*

63. Which of the following is not consid-
ered as an organometallic compound?
{1} Cis -platin (2] Ferrocene
(3) Eeise’s salt (4] Grignard reagant

64, Dimethyl glyoxime gives a red precipi-
tate with Ni° ', which is used for its de-

tection. To get this precipitate readily
the best pH range is :

(%) 64
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(11 =1 i212-3 (3134 (4)9-11

65, The element which forms oxides in all
oxidation states +1 to +V is :
{1} N (2l p (3) As (4) Sb

66. For decolourization of 1 mole of
KMnO,, the moles of HyO; required is :
{1) 12 (2) 32 (3152 (472

67, The statements true for Ny is :
{1) It has a non- linear structure
121 It is called pseudohalogen
13) The formal oxidation state of nitrogen in
this anion is =1
(4] It is iscelectronic with N,
68. Which of the following does not have
optical isomer?
(1) [CofNHa)k Cly] {2} [Cofen)y] Cly
(3 [Cofen)y Cig) C
(4) [Co (en) (NHy)p Clg] CI
69. For electron affinity of halogens which
of the following is correct :
(1) Be>F {2) F>Cl
(3) Br>Cl 1) F>|
70. Shape of O3F; Is similar to that of :
(NGF; (21HOp (31 HF; (4) GH,
71. The ligquid fied metal expanding on so-
lidification is :
il Ga 12) Al {312Zn  (4)Cu
72. The compound inscluble in water is ;
(1} Mercurous nitrate
(2} Mercuric nitrate (3] Mencurous chloride
(4} Memcurous perchiorate
73. Which of the following Imparts green

colour to the burner flame?

(1} B{OMe}, (2] MafCOMe)
(3} APy, (4) Sr{OH)z
74. The ONO angle is maximum in :
(1) MOy (2} MO
(3) NO, () NO;

75. Among the following the dissociation
constant is highest for :

{1} CeHsOH (2) CgHsCHOH

(3ICHC=CH  (4) CHaNHZCI™

T6. The strongest base among the follow-
ing Is?

1 @ 2 I\T’I
3. I::) a 5}%

77. The compound having only primary hy-

drogen atom is :
{1} ksobulena i2) 2.3 -Dimetd butene
(3] Cyclohexane i4) Propyme

78. Among the [ollowing the aromatic

compound is ;

L NS 2. T

+ +

4

& |

79. The dilpole moment is the highest for :
{1} Trans -2- butene
2] 1,3 - Dimethyl benzene
(3) Acetophenone (4] Ethanol

BD. The geometrical Isomerlsm is shoun

Q’mﬂ ) ’Crﬂ'[z
Eh/d‘.’ﬂ-:l . QJEHE

81. The reagent used for the separation of
acetaldehyde from acetophenone Is :

(1) NaH504 (2} CgHsNHNH;
(3) NH;OH (4] NaOH - &
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82. Among the following the most reactive
towards alcoholic KOH is

{1) CH; = CHBr {2) CHyCOCH; CHyBr
‘3] CHgCHgEI‘ "‘” ':HJ'EHEmgBI'

83. Among the following, the one which
reacts most readily with ethanol is :
(1} p~ nitrobenad bromide
(2} p- chlorobenayl bromide
{3} p- methoxybensyl bromide
{4) p- methyibenad bromide

B4. The nucleic acid base having two pos-
sible binding sites is :

(1) Thymine (2) Cyvtosine
(3) Guanine i4) Adenine

85. mhlﬂt-ﬂduum#ﬂhﬂq+ Fe

@,mzu ’@mgu
o™ g

B6. Aromatic nitriles (ArCN) are not pre-
pared by reaction :
(1) Ar¥ + KCN
{2} Ar N3 + CuCN
(3) Ar CONH; + P05
(4) Ar CONH; « SOCI,
B7. Meliing points are normally the high-
est for :
(1) Tertlary amides (2) Secondary amides
{3} Primary amides  {4) Amines
88. The most suliable reagent for the con-
version of RCH;OH ——— RCHO is :
(1) KMnO,
(2) KaCraly 3) CrOy
(4} PCC (Pyridine chioro chromate),

89. Which of the following Is arrpnged in
the increasing order of enthalpy of va-
porization?

(1) NH; , PH; , AsH3
(2) AsHjy , PHy , NHy
(3) NH; . AsH3 , PH3
(4) PHy , AsHy | NH;

90. For principle quantum number n=4
the total number of orbitals having 1 : 3

Is :
{1} 3 (27 (3) 5 (4)9

91. The average osmotic pressure of hu-
man blood is 7.8 bar at 37" C. What is
the concentration of an agueous NaCl
solution that could be used In the blood

siream?
(1) 0.16 mol ‘L 2] 0.32 mel/L
(3) 0.60 mal L %) 045 mol/L

92. How much energy is released when 6
mole of ociane Is burnt In alkk? Given

AHf for CO; (g) , HyO (g) and CgH,e(l)

respectively are

- 490 - 240 and + 160 J /' mol.
(1) =6.2kd (2) =374 kJ
{3) -355kd 4) =200k J

93. For the equilibrium H;O I - HyO(g) at
1 atm and 298 K.
(1) standard free enengy change is equal to
wo(AG"=0)
{2) Free energy change is less than zero
(4G < 0)
{3) Standard free energy change is less than
zero (A G° < 0)
(4) Standard free energy change is greater
than zero (A G” > )
94. The crystal system of a compound with

unit cell dimensions
a= 0387 b= 0.387 and c= 0.504 nm

anda= i =90° and y=120"1s :
(1) Cubic (2} Hexagonal
(3) Orthorhombic (4] Rhombohedral

95. What is the pH of 0.01 M glycine solu-
tion? For glycine,
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Ka; =4.5x 10" ? and Kay = 1.7 « 10'%
1298 K :
(1) 3.0 (2)100 3161 (4172

96. O the following which change will
shift the reaction forwards the product?
I == 2i(g), AH", (298 K) = = 150 kJ
(1) Increase in concentration of |
2] Decrease in concentration of by
{3) Increase in lempermture
{4} Increase in total pressure,

§97. Which of the following statements in
TRUE for the electrochemical Daniel
cell :

(1) Electrons flow from copper electrode 1o
ane ¢lectrode

(2} Current flows from zinc electrode to cop-
per electrode

{3) Cations move towards copper electrode
{4) Cations move toward zinc electrode.

98. Which of the following is a biodegrad-

able polymer?
(1) Cellulose (2} pohtene

13} Pohpearmyl chloside (4} Nylon -6
99. The rate constant, k, for the reaction

N;Osfg) —— 2NO; (g) + 50x(@) Is

2.3 %10 *s~'. Which equation given
below describes the change of [N:0s)
with time? [NyOs], and [N;O3]; corre-
spond to concentration of N;Oy initially
and at time, 1 :

{1} [(NzOg)y = [NOsl,, + kt
(2) [NzOsl, = [NyOgl, &
(3} logyp [Nz0s) = logyo [NzOslo - kt
Nl
{4} In MOl ~ ket
100. Ozone in stratosphere Is depleted by
(1) CFsCls (2) CoFys
(3) CyHgCls (4) CeFg
PHYSICS

101. The waves produced by a motorboat
sailing In water are :

{1] Transverse {2} Longitudinal

(3] Longitudinal and trgnsverse
4] Stationary

102. In an orbital motion, the angular mo-

mentum vector is :

{1} Along the radius ypctor

(2} Parallel to the linear momentum
(3) In the orbital plane

(4} Perpendicular to the orbital plane.

103. A nucleus of mass number A, origi-
nally at rest, emits an a - particles with
speed v. The daughter nucleus recolls
with a ;

(1) 2usiA + 4) (2] du (A +4)
(3) v (A - 4q) 4} 2u/ (A - 4)

104. When an electron positron palr anni-
hilates, the energy released is about :

M08x10"") (2161074
(3)32=10"2J (9)48x10""

105. A sphere of mass M and radius R is
falling in a viscous fluid. The terminal
velocity attained by the falling object
will be proportional o

{1} R? @R (3 1/R 4 1/R

106. Two springs are connected to a block
of mass M placed on a frictionless sur-
face as shown below. If both the springs
have a spring constant k, the frequency
of oscillation of the block is :

{1}(1/2n "IEE e h] (2) (1/2=) [ﬁ]
(3) (1/2r) W2h/M)

(4} (1/2n) (M K)
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(1) 2V [2)4V 3V 48V

108. A photon and an a - particle, moving

with the same velocity, enter into a unl-
form magnetic fAeld, acting normal fo
the plane of their motion. The ratio of
the radii of the circular paths described
by the proton and a - particle is :

M1:2 @1:4 (3)1:16 (44:1
109, Two parallel beams of positrons mow-

ing in the same direction will :

(1) Repel each other

(2) Will not interact with each other

{3} Attract each other

(4} Be deflected normal to the plane contain-

ing the bwo beamns.

110. The electric field due to a uniformly

charged sphere of radius R as a func-
tions of the distance from Its center is |

represented graphically by : |
: T|/\_
E i
o R =

M N ot .
E i E "
o R r—» O R r=»

111. Equipotential surface associated with
an electric field which is increasing in
magnitude along the x—direction are :

(1) Planes paralle] to vz - plane

(2) Planes parallel to ay plane

(3) Planes parallel to xz-plane

(4] Coasial cylinders of Increasing radii
around the x-axis.

112. Suppose the sun expands so that lis
radius becomes 100 times Its present
radius and its surface temperature be-
comes half of its present value. The total
energy emitted by it then will increase
by a factor of :

(1) 10*

™

o
m

o

(2) 625

(3) 256 (4] 16

113, The temperature (T) dependence of
resistivity (p) of a semiconductor Is rep-

resented by :
1.;!: / 2! \

O T O T
3, q.
N_ 1/
p P
0 T— O T—

114. In old age arteries camrying blood In
the human body become narmmow result-
ing In an Increase In the blood pressure.
This follows from :

(1) Pascal's law 2} Stokes' baw
[3} Bermoulli’s prirciphe
(4) Archimedes princlple

115. A circular coll of radius R carries an
electric current. The magnetic fleld due
the coil at a point on the axis of the coll

located at & distance r from the centre
of the coil, such that r =>R, varies as :

M lse (@22 @1d @it

116. The direction of the angular velocity
vector is along ;

(1} The tangent fo the circular path.
{2} The imeand radius
(3} The cutward radius
(4) The axis of rolation
117. Sodium lamps are used in foagy con-
ditions because ;
(1} :Elﬁwmm is scattered less by the fog par-

(2} Yellow light is scattered more by the fog
parikcles

(3} Yellow light Is unaffected during its pas-
sage through the fog.

(4) Wavelength of yellow bght is the mean of
the visible part of the spectrum.
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118. The magnetic fleld due to a straight |

conductor of uniform cross section of ra-
diuvs a and carrying a steady current is
represented by :

al___ 1

l

e e

Fog —
3. 4
1
1 i T |
B i B |
I I
a r—» AT

119. Which of the lollowing velocity-time
graphs shows a realistic situation for a
body in motion?

1. 2 2.1:

S

i

b t—
1. 4.
f 1<
v v
T = {—

120.- A bomb of mass 3.0 kg explodes in
air into two pleces of masses 2.0 kg and
1.0 kg. The smaller mass goes ai a
speed of B0 m's. The total energy Im-
parted to the two fragments Is :

(1) 1.07 kd (2)2.14 kJ
3 2.4 kl (4) 4.8 kJ

121. A monochiomatic beam of Hght s
used for the formation of fringes on the

. ————

screen by illuminating the two slits in

the Young's double slit interference ex-

periment. When a thin film of mica is in-

terposed in the path of one of the

interfering beams then :

(1] The fringe width increases

{2) The fringe width decreases

{3] The fringe widih remains the same but the
patiern shifts

{4) The fringe pattern disappears,

122. An object & Immersed in a Mald. In
order that the object becomes invisible,
it should
(1] Behave as a perfect reflectar
{21 Absorb all light {alling on its
13) Hawve refractive index one
(4) Have refactive index exactly matching

with that of the surrounding fluid.

123. An organ pipe closed at one end has
fundamental frequency of 1500 Hz. The
maximum number of overiomes gener-

ated by this pipe which a normal person
can hear Is :

(1) 14 [2) 13 (31 b 49

124. The Magnetic Resonance Imaging
(MRI) is based on the phenomenon of ;
{1} Nuclear magnetic rescnance
{2} Blectron spin resonance
{3} Electron paramagnetic resonance
(4] Diamagretism of human fissues.

125, Carbon dating is best sulted for de-
fermining the age of fosslls If thelr age
in years is of the order of :

miw @100 3107 et

126. A 40 u F capacitor in a defibrillator s
charged to 3000 V. The energy stored In
the capacitor is sent through the patient
during a pulse of duration 2 ms. The
power delivered to the patient is :

(1) 45 kW (2) 90 kW
(3} 180 kW (4) 360 kW

127. Eels are able io generate current with
biclogical cells called electroplagues,
the electroplagues In an eel are ar
ranged in 100 rows, each row siretching
horizontally along the body of the fish
contalning 5000 electroplagues, The ¢
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rangement is suggestively shown below,
Each electroplagques has an emf of 0.15

V and internal resistance of 0.25 (1. The
water surrounding the e¢l completes cir-
cult between the head and its tail. If the
water surrounding it has a resistance of
500 (1, the current an eel can produce in
water ls about :

15w

T ] e e
- ] '.-I'd-

(1} 15A

128, N moles of a monoatomic gas Is car-
ried round the reversible rectangular cy-
cle ABCDA as showun in the diagram.
The temperature as A is T, . The thermo-

dynamic efficiency of the cycle is :

(213.0A (3)15A (4)30A

2P, - u & - &
T - T
A € [}
P To
j
Vs e 2.I"'Il-:| 2
(1 15% (2)50% (3)20% (4)25%

129, Ligquid oxygen remains suspended be-
tween two pole [aces of a magnet be-
cause it is :

(1) Diamagnetic (2} Paramagnetic
(3) Ferromagnetic  (4) Antiferromagnetic

130. An endoscope is employed by a phy-
siclan to view the internal parts of a
n;fhdy organ. It is based on the principle

i1} Refraction i2) Reflection

(3) Total intenal reflection

i4) Dispersion.

131. We wish to see inside an atom. As-
suming the atom to have a diameter of
100 pm, this means that one must be
able to resclve a width of say 10 pm. H
an electron microscope is used, the
minimum electron energy required |

about :
{1} 1.5 keV (2) 15 keV
(3] 150 hev (4] 1. 5 MeV

132. When a compact disc is illuminated
by a source of while light, coloured
‘lones’ are observed. This is due to :

{1} Dispersion {2) Diffraction
(3} Interference (4] Refracton
133. In the basic Cs Cl crystal sitructure,

Ca” and Cl  lons are arranged in a bee
configuration as shown below. The net
electrostatic force exeried by the eight

Cs " ions on the Cl  jon is :

cs G
AA

/7
g ®* a
J”"1171'5,. 5 [i:ll'-'lll:l!iq I:I!E::
r':*-ﬁ,_:ﬁu % (4) Zero

134. The magnetic moment of a current (1)
carrying circular coil of radius (r) and
number of turns (n) varies as
(Mird @ @ @F

135. The cyclotron frequency of an elec-
tron gyrating in a magnetic field of 1T is
approximately :

(1) 28 MHz [2) 280 MHz
(3) 2.8 GHz (4) 28 GHz

136. The dependence of binding energy
per nucleon, By on the mass number. A,
Is represented by :
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Anlf A — Amlf A —9

137. Which logic gate is represented by
the following combination of logic

gates?
A e

=
B {e
1) Or (2} MAND (3} AND {4) NOR

138. A Ge specimen is doped with Al The

concentration of acceptor atoms

1- 10%! atoms/m®. Given that the in-
irinsle concentration of electron -hole
pairs s DD~ 10""/m®, the concentra
tion of electrons in the specimen is :
(1) 10"/ m? (2} 10"*/m®
(3) 10%/m® 4} 10% rm®

139. Voo Vi and V_, are rool mean

square, average and most probable
speeds of molecules of a gas obeying
Maxwellian velocity distribution. Which
of the following statements ls correct :

(1) Ve < Vi < Vg
(2) Vs > Vi > Vi
(3) Vi > Vs = Vo
(%) Vi > Wiy =V
140, Using mass (M), length (L), time (T)

and current (A) as fundamental quanti-
ties, the dimension of permitivity s :

(1) ML™2T% A (2JM-1L-3T* A
BIMLT A (4 MLET! a2

Asserstion and Heasoning
& the following gquestion (141-200), statement u_.f'uuﬂlnn (1) is followed by o state-

ment of reason (H)

if both Assertion & Heason are true and the reason B the cormect eéxplanation of the assertion

then mark 1.

Ii bath Assertion & Reason are true bul the reasen is not the comect explanation of the assertion,

then mark 2

If Assertion i true stalement but reason is false, then mark 3
If both Assertion & Reason are false staternents, then mark 4

BIOLOGY

141 A Agrcultural output increased several times
after introduction of DDT,

142 A Diabetes insipidus & marked by excessive
urination and oo much thirst for water.

143 A Coacervaies are believed to be the pre-
cursors to life.

144 A Tapeworm, roundwarm and pinworm ame
endoparasites of human intesting,

R DDT was the first insecticide used on a wide
scale

R Anti- diuretic hormone (ADH) is secreted by
the posterior kobe of pituitary gland,

R Coacervales were sell -duplicating aggre-
gates of proteing surrcunded by lipid mole-
cules

R Improperhy cooked food is the sounce of o
intestinal infections
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145 A Fish meal is a rich source of protein for
catlle and poultry,

146 A Animal adopt different sirategies 1o sur-
vive in hostile environment.

147 A Among the pnmates, chimpanzee i the
closest relative of the present day humans.

148 A Dope test is used to estimate the levet of
blood alcohol by analyzing the breath of per-
sons drinking alcohol.

149 A The honey bee queen copulates ondy
once in her kfe time.

150 A From evolutionary point of view, human
gestation period is believed to be shortening

151 A Natural selection is the cutcome of differ-
ences |n survival and reproduction among indi-
viduals that show variation In one or mone
fraits,

152 A Ginger has a postrate- growing rhizome

153 A. Photomodulation of flowering is a phyto-
chrome - requlated process,

154 A Cyclic pathway of photosynthesis first ap-
peaned in some eubactenal species

155 A Nitrogen fixing bacteria in legume root
nodules survive in oxygen - depleted cells of
nodules.

156 A Red algae contribute in producing coral
neefs.

157 A Insects visit flowers to gather homey.

158 A Coconut ree is distributed in coastal areas
over & large part of the world.

159 A. Deficiency of sulphur causes chlorosis in
plants.

160 A Catile breeds can be improved by su-
perovulation and embryo transplantation.

R Fish meal s produced from non-edible parts
of fishes like fins, tail etc.

R Praying mantis & green in colour which
merges with plant loliage,

R The banding pattern in the autosome num-
bers 3 and 6 of man and chimpaniee is re-
markably similar.

R A drunken person wsually feels tense and is
less tallative.

R The honey bee queen can lay fertilized as
well as unfertilized engs.

R One major evolutionary trend in humans

has been the larger head undergoing relatively
faster growth rate in the foetal stage.

R Adaplive forms of a given trait tend to be-
Come more common; less adapiive ones be-
come less commen or disappear.

R Shoot growth is not effected by grawity,
R Active form of phwtochrome {Pfr) directly in-
duces floral induction in shoot buds,

R Onygen started accumulating in the atrmos-
phere after the non -cyclic pathway of photo-
synthesis evalved.

R. Leghemoglobin completely removes coopgen
from the nodule cells.

R Some red algae secreted and depesit cal
cium carbonate over their walls.

R Attraction to flowers prevents the Insects
from damaging other parts of the plant.

R Coconut fruit can float and get Hispersed
over thousands of kilometers before losing wi-
ability.

R Sulphur 15 a constituent of chlorophyll pro-
teins and nucleic acids.

R Superovulation In high milk -yielding cows is
induced by hormonal injection
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CHEMISTRY

161 A HCIOy is a stronger acid than HCIO;

162 A The free gaseous Cr atom has six un-
paired electrons

163 A The [MNi{enk) Cl; len=ethylene diamine)
has lower stability than [MNiMNHa) Cla.

164 A 5b (lll) s not precipitated as sulphide
when in its allaline seluticn H:S is passed,

168 A Nuclear binding energy per nucleon & in
the arder ¢Be > iLi > iHe

166 A Mg = not present in enamel of human
teeth.

167 A Carboxypeptidase is an exopepcidase.

168 A Sucrose i an non- reducing sugar.

169 A lsobutanal does not give kdofomm test

170 A Styrene in reaction with HBr gives 2.
bromoe-2- phenyl-ethane.

171 A The pka of acetic acid s lower than that of
phencd,

172 A 2- Bromobutane on reaction with sodium
ethoxide In ethanol gives 1-butene as a major
product.

173 A The major products formed by heating
CaHsCHaOCHy with HI are CiHs CH! and
CH;OH

174 A Molar entropy of vaporization of water is
different from ethanol.

1758 A Agueous gold colloidal solution is red in
colour,

176 A Copper metal gets readily corroded in an
acidic aqueous solution

177 A. Addition of silver fons to a mixture of
aqueous sodium chloride and sodium bromide
solution will first precipitate AgBr rather than
Agll

1TE A Alcohols are dehwdrated to hydrocarbons
in the presence of acdic zeolites.

R Onidation state of Clin HCIO, is + VI and
in HCIO, & V

R Half filled ‘s’ debital has greater stability.

R In [Nifenh] Cls geometry of Ni s tngonal
bipyramidal.

R The concentration of 5° ion in alkaline me-
dium is inadequate for precipitation

R Binding energqy per nuclear increases linearly
with difference in number of neutrons and pro-
feers,

R Mg is an esential element for biological
functions of human .

R It cleaves the N terminal bond.
H It has ghyscosidle linkage
R It does not have a - hydrogen.

R Bennyl radical is more stable than aliud radi-
cal.

R Phenaxide ion & mome mesonance stabilized

R 1- Butene is more stable than 2-butene.

R Bensyl cation & mone stable thian methyl cal-
icn.

R Water is more polar than ethanal

R The colour arises due to scattering of light by
colloidal gold particles.

R Free energy change for this process is posi-
Bt

R Ksp of AgCl < Hsp of AgBr,

R Zeolites are porous catalysts.,
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179 A All F -5F angle in SF, grester than 90°
but less than 180°

180 A Effusion rate of oxygen is smaller than ni-

R The lone pair-bond pair repulsion is weaker
than bond pair-bond pair repulsion.

R Molecular size of nitrogen is smaller than

trogen. OXYPgEn.
PHYSICS
181 A A larger dry cell has higher emd. R The emf of a dry cell s proportional fo its
sirg,
R The red colour is scattered bess.

182 A A red object appears dark in the yellow
light '

183 A In a pressure coocker the water is brought
to boll. The cocker & then removed from the
stove. Now on removing the bBd of the pressure
cooker, the water starts boiling again

184 A The true geographic north direction is
found by using a compass needle.

185 A There are very small sporadic changes In
the perod of rotation of the earth,

186 A.In a transistor the base is made thin.

187 A. ™St from the radioactive fall’out from a
nuclear bomb ends up in the bones of human
beings through the milk consumed by them. It
cauges impairment of the production of red
blood cells.

188 A At the first glance, the top surface of the

Morpho butterfly’s wing appears a beautiful
blue- green. If the wing moves, the colour

changes.

189 A A famous painting was painted by not us-
ing brush strokes in the usual manner, buf
rather & myriad of small colour dots. In this
painting the colour you see &l any given place
on the painting changes as you move awany.

190 A A disc-shaped magnet s levitated above a
super conducting material that has been
cooled by liquid nitrogen.

191 A Enenpy is released in nuclear fission.

R The impurities in water bring down its bail-
kng paint.

R The magnetic meridian of the earth s along
the axis of rotation of the earth.
R Shifting of large air masses in the earth's al-

mosphere produce a change in the moment of
inertin of the earth causing ifs period of rotation

to change.
R A thin base makes the transistor stable.

R The energetic f —particles emitted In the de-
mpu!mﬁfdmmﬂwbmnm

R Different pigments in the wing reflect light at
different angles.

R The angular sepamation of adjacent dots
changes with the distance from the painting.

R Superconductors repel a magnet.

R Total binding energy of the fission fragments
is larger than the total binding energy of the
parent nucheus.
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192 A. Smaller drops of liquid resist deforming
forces better than the larger drops.

193 A The melting point of ice decreases with in-
Crease OF Pressure.

194 A Heawy water Is preferred over ardinary
water a5 a moderator in reactors.

195 A The driver in a vehicle moving with a can-
stant speed on a straight road B in a non iner-
tiad frame of reference.

196 A In He - Ne laser, population inversion
takes place between energy levels of Neon at-

QIms.

197 A A transistor amplifier in common emitter
configuration has a low input impedance.

198 A Thermodynamic processes in nafure ame
rreversible.

199 A Crystalline sofids can cause X- rays fo dif-
fract.

200 A Photoelectric  effect  demonsirates  the
wave nature of light.

R Excess pressure inside drop is directly pro-
portional to its surface area.

R lce contracts on melting.

R Heavy,, water, used for slowing down the
neutrons, has lesser absomption probability of
neutrons than ordinany water,

R A reference frame in which Mewton's Lews af

motion are applicable s non inertial.

R Helium atoms heve a meta-stable enengy
lewel,

R The base to emitter region is forward biased.
R Dissipative effects can not be eliminated.
R Interatomic distance is crystalline solids is of

the arder aof (.1 nm

R The number of photo electron s propor-
fional to the frequency of light.

ANSWERS WITH EXPLANATIONS

G. K.
1.44) 2.(1) 3.04) 4.(3) 5.(1) 6.13) 7.{1) 8.(2) 9.(%)
10.02) 11.(2) 12.41) 13.43) 15.(2) 16.(1) 17.(2)
18.43) 19.(1) 20.(2)
BIOLOGY

21 Ans. (4) The prefix "Bt" in Bi-cotton means
Badillus thuringensis. Bi-cofton is & genetically
modified cotton plant which carries cry gene
from Bacillus thuringensls bacteria. The cry
gene ol B thuringensis produces a protein
which forms cngstalline inciusions in the bac-
terial spores. These crystal proteins ame -
sponsible for the insecticidal actvities of the
bacterial strains.

Since cry gene is present in the plant isell, it
produces oy proteine, When these proteins
are ingested by insects, along with the parts of
plant, they are dissobved in the alkaline juices

present in the midgut lumen. The gul pro-
teases process them hydrolytically to releass
the core toxic fragments. As a result the brush
border membranes develop pores which
causes their swelling and eventual hsis due 1o
the influx of kons and water |nto the epithelal
cells. The insects or caterpillars which con-
sume the plant dies. Thus an effective way of
controlling the pest.

22. Ans (2) Ventral nerve cord i present in beech,

cockroach and scorpion. Nephridia is the ex-
crefory organ of leech, In cockmach and scor-
pion the excrelory organ s malphigien
tubnules.

23 Ans. (4) Unidirectional transmission of a

nerve impulse through nerve fibre i due fo
the fact that neurotransmitters are released by
the axon endings. When an impulse reaches
the end of an axon, 1 causes the release of
chemical neuratransmitter molecules at mos
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synapse. These malecules diffuse across the
synaptic cleft, bind to receptor proteins in the
postsynaptic membrane and induces changes
in the postsynaptic cell. Excitatory neurotrans-
mitters open chemically gated channels that
allow Na* and K' to diffuse through them, de-
polarising the postsynaptic cell.

24, Ans. (4) The hurnan genome is 3 billion base
pairs lorg and contains 50-100 000 genes ar-
ranged on 23 chromosomes. The genes ac-
count for 25 % of the DNA. The rest is
extragenic DNA.

25. Ans (4) The Greal Barrier Reefl along the east
coast of Australia can be categorized as Bi-
ome. Biome is a broad, regional type of eco-
systern characterized by distinctive climate
and soll conditions and a distinctive kind of
biological community adapted to those condi-
tions.

26. Ans (4) Hombill and Indian Aconite is & pair
of endangered species,

27. Ans. (1) Amphetamines are. simulant. [t
stimulates nervous system, makes a person
more wakeful, increase aleriness and activity,
produce excitement. LSD & hallucinogen,
heroin is narcotic and benzodiazepine is a de-
pressant.

2B. Ans. (2) The sinocatrial {SA) node in mam-
mals and birds, is the site wheme each heart-
beal originates. It is a vestige of the sinus
venosus of the fish heart, SA serves as the
pacemaker, the site of origin of the heartbeat.

29. Ans. (2) In photosynthetic bacteria the
abrorption of a photon of light by the phato-
synithetic unit results In the transmission of an
energetic electron from the pigment P to fer-
redonin, The electron then leaves ferredonin,
passing along an electron transport chain and
eventually combining with & proton 1o form &
hydrogen atom. In the sulfur bacteria, the
profon- in extracied from hydrogen sulfide,
leaving elemental sulphur as a by-product.

30. Ans. (3) Atavism @ a phenomenon in which
some of the ancestral characters are ex-
pressed all of a sudden. Presence of tail, body

hairs all over the body, etc. are some of the
characters which our ancestors had. During
the course of evolulion these characters were
masked and new ones ame expressed.

31. Ans (1) National Institute of Virology ls situ-
ated in Pune

32. Ans (3] Electron beam therapy is & kind of
radiation therapy to treat certain fypes of can-
cer. In this radiation therapy, the cancerous
cells are exposed to radiation to kill the cells
and prevent growth of the turmaur,

33. Ans. (2). Severe acule respiratony syndrome
{SARS) Is a viral respiratory illness caused by
a coronavires, called SARS-associated coro-
navirus (SARS= CoV), [t was first reporied in
Asia in February 2003. During the SARS out-
break of Februans-July 2003, a total of 8,437
people worldwide became sick with SARS; of
these, 813 died. Symptoms of SARS are high
fever {above 38° C) and cough or breathing
difficulty. SARS seemns to spread by close per-
sor-to-persan contact. [t is most readily trans-
mitted by respiratory droplets when an
infected person coughs or sneezes

34. Ans {3) Catlle Ted with spoilt hay of sweet
clover which contains dicumaral may suffer
vitamin k deficlency and pralonged bleeding.

35. Ans. (3) Tigers play an important role in an
ecosystern. [[ the population of tigers are less
or if it becomes extinct, there will be an eco-
logical imbalance. The numbers of herbivores
will increasa 50 much and consequently they
will die due o the scarcity of food. Sail ero-
sion, enundation, flood and destruction of
habitats are some of the consequences if t-
gers are emoved or if it becomes extinct from
the ecosystern.  And the gene pool will be lost
forever.

36. Ans. (1) Nitrogen oxides are highly reactive
gases formed when nitrogen in fuel or com-
bustion air Is heated to temperatures above
6507 C (12007 F) in the presence of oxygen.
The nitial product, nitric oxide (NO}, oxidizes
further in the atmosphere to nitrogen dicxide
{t0). a reddish brown gas that gives photo-
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chemical smoqg its distinctive colour. Nitrogen
oxides combine with water to make nitric acid
(NHO:). which is also a major component of
atmospheric acidification.

37. Ans {3) The addition of certain organic maide-

rials, such as sewage paper pulp . or food -
processing wastes, to water stimulates cxygen
consumption by decomposers. The impact of
these materials on water quality can be ax-
pressed in terms of biological cxygen demand
(BOD): & standard test of the amount of dis-
sotved oxygen consumed by aqualtic microor-
ganisms over a five day, period. Cheygen
levels begin to fall as decomposers metaboling
waste material. Death of fizh will occur due to
lack of ocwygen. Rough feh such as carmp bull-
heads. and gar, are able 1o survive in this oxy-
gen poor environmend where they eat both
decomposed arganisms and the waste iself
Due to the large influx of onganic waste, the
growth of algae and aquatic plant increase in
lake. And also the deposition of sit organic
sediments caused by cultural eutrophication
can accelerate the "aging” of the water body.

J8, Ans, (2] Mary metals such as mercury, lead,

cadmium, and nickel are highly toxic. Levels
in the parts per milkion range can be fatal. Mi-
namata disease was caused due to mercury
powsoning in Japan in the 1950s. Many birth
defects and permanent brain damaged chil-
dren were bom by mothers who consumed
mercury contaminated seafood while preg-
nanl

39. Ans. (3] Astificial pacemaker is used in pa-

tients with irreguiarty of the heart beat, [t
fransmit repetitive electrical impulse to the
heart in such a manner that the heart rate is
maintained at a suitable lewvel,

40. Ans. [3) Gene therapy is the introduction of &

normal functional gene into cells that contain
the defective allele of the gene. Severe com-
bined Immuno deficiency (SCID) are more
common in males than fermale infants. This is
because S0% of SCID cases are caused by
gene on the X-chromosome. The remaining
cess of SCID are due to recessive genes on

other chromosome; of these, half have a ge-
netic deficiency of adenosine deaminase
(ADA] or purine nuclecside phosphorylase
{FNP). Deficiency of these purine degrada-
ton enzymes resulis In the accumulation of
metaboliies that are tosde to hphobd slem
cells namely dATP and dGTF These metabo-
lites inhibit the enzyme rbonuclectide reduc-
tase which is required for DNA synthesss, and
therefore for cell replication.

41. Ans. (1) During fertilization in plants, the pol-
len tube enters the owule through the mi-
cropyle, the tube nuclews degenerales and the
tip of the tube bursts, releasing the male gam-
eles in the vicinity of the embryo sac which
they enter. One nuclkeus fuses with the femalke
gamete, forming a diploid ygole, and the
other fuses with the two polar nuclei (or dip-
loid nucleus) forming a triploid nucleus
known as the primany endosperm nucheus.

42. Ans. (3] Southern blot is a procedure used
for identifying a specific gene, in which DINA
from the source being tested is cut into frag-
ments with restriction enzymes and seperated
by gel electrophoresis, denaturation into sin-
ghe strands then blotted onto a sheet of nitro-
cellulose and probed with purified, labeled
single-stranded DNA corresponding fo a spe-
cific gene; if the DMA matching the specific
probe is present in the source DINA, it & vis-
ible as a band by radicactive label on the
sheet.

43. Ans. (4) Thalidomide is a sedalive which was
most widely wsed in sleeping pill in the 1960s.
When used by pregnant woman, it caused
abnormal fetal development resulting v pho-
comelia (meaning seal-like limbs), in which
there is & hand or fool, but no arm or leg
There is evidence that taking a single thalide-
mide pill in the first weeks of pregnancy is suf-
ficient fo tause fhese fragic birth-defecs
Ironically, thalidomide has positive as well
negative features. The drug has been found lo
be effective in treating leprosy and i being
tested against AIDS, cancer, retinal degeners
tion, and fissue rejection in organ iransplants.
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44, Ans. (4] Inheritance of attached ear-lobes is
an autosomal recessive character. In the pedi-
gree chart given, the parents are heterozygous
for the gene. Since attached ear-lobes is an
aulosomal recessive, it can be expressed only
in homozygous recessive candition. So the
progeny with attached ear-lobes are homozy-
gous recessive and the others are heleroxy-
gous normal and homoznygous nomnal,

45. Ans, [3) In Inversion, a segment of the chro-
mosome is inverted so the the sequence af
gene s altered. In percentric inversion. cen-
tromere & involved and in paracentric inver-
sion, nwersion of segment 1akes place on
either arm of the chromosome.

46, Arms, (2) The codon AAA codes for aming
acid hmine. UUA codes for leucing ; ALKG for
miethionine and CCG for proline.

47. Ars, {2} Antivenom is speciiic immunoglobu-
lins against snake poison. Treatmen! of snake-
bite by antivenom s an arificially acquired
passive immunity. Astificially acquired passive
immunity s produced by the injection of ap-
propriate levels of specific immunoglobulins.

48, Ans {2) The Pseudomonas oré a group of
bacteria noted for their ability to break down
esoberic compounds thal most microbes shun,
In particular various strains of Pseudomonas
can consume hydrocarbons, which constitute
the bulk of oil and petrol. However, each indi-
vidual strain can utilize only one or a few of
the many different types of mdrocarbons.
The genes that code for the enzymes which
aftack hywdrocarbons are not found on the
main chromosome, but on plasmaids. Many
specles of Fseudomonas are pathogenic and
are the opportunistic pathogen of humans,
And some species of Peeudomonas helps in
denitrifying of soil nitrate.

49. Ans, (3) DNA is present in mitechondria and
chloroplasts. These organelles contain their
own DNA, on which are located several genes
that produced some of the proteins essential
for their own metabolism. But the genes
which spedcfy mitcchondrial division s in the
nucleus. Likewise, the genes that specify chlo-

roplast components are located in the nu-
cleus.

2. Ans. (3] Auxin is synthesized in apical mer-
istemns of shoots. [t diffuses down stems and
suppress the growth of lateral buds. Ethwlene
is produce around lateral buds under the in-
fluence of auxin, The ethydene in turn inhibits
growth of the lateral buds. In contrast 1o aux-
ins, cytohinins stimulate growth of lateral
branches. Cwylokinins are produced in the
moots and transported throughout the plants,
5o prunning of plants reduces auxins which
are synthesized in shoots thus axillary buds
are sensitized to cytokinins,

51, Ans {1} Sugarcane is 8 monocot piant. In
monocols the guerd cells are dumb-bell
shaped and the leaves shows parallel vena-
tion.

52. Ans (2) Potato and sweel potato are analo-
gous organs which are edible parts of the
plant.

23. Ans. (3) In Ulothrix the sexual reproduction is
Bogamous, The species may be homothallic
or heterothallic. In hemothallic species. Lhe
Bogameles taking part comes from the two
different cells of the same filaments, wheneas
in heterothalic speces they come from two
different filaments. The gametes fuse o from
the zygote. The sygote after a shorl resting pe-
riod undengoes meicses and 4 to 16 aplano-
potes of 2005pores ane produced,

4. Ans. (1) Gas exchange through the periderm
B necessary for the metabolic actvities of the
living cells of the phelloderm and vascular
cambium beneath. This exchange takes place
through lenticels areas, of loosely organised
cork cells. which often are easily identifiable
on the outer surface of bark.

55, Ans. (3) The genetic varability present
among cultured cells, plants derived from
such cells or progeny of such plants is called
somaclonal vanation, Generally the term is
used for plants or cells obtained from cells ob-

tained in vitro. Plants regenerated from tssue
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and cell cultures show heritable varaton for
both qualitative and quaniitative iraits,

36. Ans (2] [n the high altitude birds become rare
or extinct, the tree which may disappear
along with therm s Oak

57. Ans. (3] Sieve-tube elements are intimately
associated with specialized parenchyma cells

known as companion cells. Companion cells |

apparenthy carry out some of the metabolic
functions that are needed to maintain the as-
sociated eunucleated sieve-tube members.
Companion cells have all of the components
of normal parenchyma cells

58. Ans. [1) Mosses and ferns are found in moist {
and shady places because they requine pres- |

ence of water far fertilization.

29, Ans, [2) Cork cambium, a second kind of lat-
eral cambium, nomally develops first in the
pericycle. while the vascular cambium is be-
coming established. Later cork cambia devel-
ops in patches from the parenchyma of
secondary phloem. The cells thal the cork
eambium produces outwardly are mainly ra-
dial rows of densely packed cork cells. The in-
mer- layers contain large amounts of a famy
substance, suberin, which makes the layers of
cark nearly imperrmeable 1o water,

60. Ans. (2) A cross of the genotype AABBCC
and aabbcc will produce the heterozygote
progeny AaBaCe in F; generation. The differ-
ent type of gemetes of F; progeny will be 8,
that is, each gene has two alleles and there
are three genes (2°).

CHEMISTRY

61, Ans. (3) Hidroside of alialine earh metals |

are basic that s why Be{OH) and Mg (OH),
Is basic. The member of Boron family hydros-
ides shows a gradual change on moving
down the group i.e., from acidic chamcter io
basic character via amphoterte character. For
example, B (OH) (orthobone acid) s acidic.
AlOH) s amphoteric. Ga (OH); is also am-
phatenic and In (OH)y is distinctly base.

62. Ans.(2) Ag” lon with CN” ion (in excess)

gives a complex compound having co-ordina-
tion numbser buo.

Ag" CI + Na” CN™ ——= Na® [.ﬁg U:H}E]-
Complex with co-ordination. number fwo

63. Ans. (1) Organo metallic compounds con-
tains one or more metal-carbon bonds. They
can be sigma bonded or n-bonded organo
maetallics. Grignard reagen! is an example of
former one where a3 Zeis' salt and Ferrocene
are the example of later one. Cis-platin is an
anti- cancer agent and it is an example of co-
ordination ¢omplex compound. It is clear
from the structure that cis-platin does not
contain any metal-carbon bond,

MON /
!-:au/.-k Fe

Cis-platin

ea-grdinatian

complex,

o R PLA e ii""? e-bonded crgano

/_*\' HaC-Mg X

64, Ans, [4) Dimethy! glyoxime,

CH; . C:NOH
| . reacts with Miosalt in the
CH; . €1 NOH
presence of NHy UH te give red precipitate of
nickel dimethyl glyoxime, NHy OH is basic.
=a, best pH range wilt be 9-11.
65, Ans (1) Nitrogen forms oxide in all ceddation

51a1|! from 41 to +V These compounds ane
o a3 -4 +3

Nl:ﬂ H} Hzn,] r"‘D? M.Eﬂfl

66. Ans. (3)2 K MnOj + 3H;504 + 5H; O,
——+ K350, + 2 Mn S0, + BH: 0+ 50;
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It is clear from chemical equation that 2 m-n{ﬂ | 71. Ans. (1} In general. solid metals expands or

of KMnO)y requires 5 moles of HaOk, 5o, 1

rmale of KMnOy will require g moles of Hy Os.

67. Ans. (2) Azide ion { N3 ) is Enear ion. With
C5a it gives azidocarbon disulphide (SCS N3
it is a pseudohalogen. The formal oxidation
state of nitrogen in azide ion ( Ny ) is + 0.33,

68, Ans. (1) The molecule which do not have
plane of symmetry exhibit oplical isomerism,

Bul [Ea{ NHE}E,!:JJ] is symmaetrical in struc-
ture, hence, does not show optical isomer

[ dexctro)

[Cofan)yFCly

69, Ans. (1) Due to smaller size of fluorine and its
charge density il inhibits the mncoming elec-
tron hence it required some energy o pump
one electron inside. So the order of electron
affiniey is

Cl> Br> F=>1L
inkli mol 348 340 333 297

70. Ans. (2) The Oy F; molecule has the same
shape as that of Hy O: though the dihedral

angle is 87°, is rather smaller. The structure of
Hz Oy and Oy F7 are

r---ll-'-l"-

“i
wc*f_g, s-g'l

1"'"-'---

1228

I-l---r-—-

acquire more volume after melting and liquid
metals (which exist in liguid state naturally)
expands on solidification.

72. Ans. (3) Mercurous chioride (HgsCly) is insol-
uble in water. It is also known as calomed, it
forms a white solid precipitate.

HaCl; + Ha "’Eﬁ‘;

73. Ans. (1) B (OMe); is oblained on heating bo-
rates with methanol and conc. Hy 50, This
compound burns with green edged flame.

74, Ans. (4) If central atom contains lone pair of
electrons, it repels bond pair therefore, the
bond angle (O-MN-0) decreases. The com-
pound MNO; does not contains any lone pair
on central atom and due to this reason s
bond angle will be maximum,

75. Ans. (4] lonic compound dissociates rapidy
in aqueous solution and the value of dissocia-
tion constant i higher The compound

CHs NH; € s fonic compound and its dis-
socialion constanl walue will be highest

among the given list,
()

76. Ans. (3) Thecompound H 15 2° amine
hence strong base though it is cyclic but it is
saturated systemn. Rest are 1° and 2% unsatu.
rated struciime.

T7. Ans. (18:4)
Isobutene confainge only primary carbon
atom. It is clear from structure. HyC- C- CH;
|l
CH;
Propyme (H-~ C=(C- CH;) conlaing pri-
mary hydrogen atom.

78. Ans. (1) The compound which Icllows
{dn + 2) Huckel rule and which has conju-
gated systern (alternate double and single
bond) are aromatic. Compound (£) &9 n sy
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term. compound (3] s also 4n-system com-

pound (4} is not conjugated system. Com-

pound B conjugated and i has o w
electrons,

79. Ans. (3) The maximum value of dipale mo-
ment is shown by that molecule which are
asyrnmetnical in structure. Both side of the
molecule if contains different groups and
these groups shows electron pumping and
electron withdrawing effect then molecule will
show maximum dipole moment.

e
CHy g—@
= =
Acetophenone contains CHs group {electron

withdrawing] and CH; lelectron pumping)
group. That & why dipole moment for aceto-

phenone 5 maximum.

BO. Ans. (4) The compound |
show Ces-trans geometrical isomerism. This is
due to the fact that on the both side of double
bond theme is bulky group present i.e., methyl
and Cl— group,

B1. Ans. (1) Most of the aldebydes and methyl
ketones reacts with MaHSOy to from sodium
basulphite addition products

H

i
CHy- C= 0+ NaHS50y —>
OH
|
CHy - C-50;Na
I
H
Acetaldeinyde. Na, bisulphate
addition product.
This bsulphate addition product are crystal-
line solids hence wsed for purification of alde-

hide and methyl ketonei{not for aromatic
ketone),

82. Ans. () Primary bulky alkyl halides are easily
dehydrohalogenated in the presence of aleo-
holic KOH

HICHH (lef
E-H] EH; CH-; Bre—eeeu
CHyCH=CH; + HBr

B3, Ans. {3) p-methoobenny bromide will react
with ethanol easily. It is because ring will reso-
pance stabilize with lone palr of electron of

-0 - CHy group and hence -CHp;-Br

group will not [ace any electron withdrawing
effect from the ring.

u.h-h u.ll--m
) +w—-[¢]
n= CHy D—CH,

84. Ans. (1) Thymine & a pyrimidine {a nitroge-
nous base of nucleic ackd) having two poss:-
bie binding site. Iithn:lurfrnmlhem

)

N

85. Ans. (3}

COOH COOH
@’Zhuﬁ—r @la\
Br

86, Aromatic nitrile can not be prepared by ArX

+ HCN. Only aliphatic nitrile can be prepaned
by this method
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G Hy OH-HO
R- X+ KCN—«——
E-C= N+ KX
Major product
Rest all process is useful o prepare aromatic
mifrile,

87. Ans. (3) Pomary amides are highly polar
compounds. The inter molecular aftractive
force in primary amides are maximum that &
why all the amides except lormamide are
solid, therefore, melting point of amides are
MK,

BE. Ans. (4] Pyridinium chlorochromate

(CoH:NH CrQyCl ) abbreviated as PCC.
is & milder reagents which oxidizes primary al-
cohol to aldehydes. [t prevents the formation
of carbowylic acid.

POCCHE CL

R CH; OH ———» R CHO
B9 Ans. (4) The enthalpy of vaporsahon of the
following compound ane in Increasing order
PH; < AsH; < NH,
their boiling points are as follows.
PH; (- 88°C), AsH;(-55°C),
NHy (- 33.57C)

0. Ans. (2} For principal quantum number n =
4; there will be 5, p. d and f- orbitals. The az-
imuthal quantum number i.e. | = 3, means |-
orbitals, There are seven different orientation

in & f-sub-shell. These are
o= -3, -2, -1, 0, 41, +2,+3,

[Seven [- orbial |
To calculate total number of orbitals in the

subsshells = 21 +1
£0, =2x 3+1=T.

91. Ans. (1} Given,
Osmotic pressure of blood = 7. 8bar = 7. 72
akm,
Ternperature = 273 + 37 = 310K
MNaCl will dissociate In to wo jons e,
MNa™ and CI.
sa, i = 2 (vanst Holf 's locter)
Osmaotic pressure, (Pl =1 CRHT

Conceniration of aqueous MNaCl

772
Zx 0.0821% 310~ A6 movL

92 _Ans. (3) For the reaction,
25
CoHig+ 2 0, ——>8C0; + 9H,0
Co¥ Gﬂ_-"{:ﬂ?ti}: ..!H:": — 5 J mol
1
ZH+ 50, — HOy: AH! = - 240 J/mol

BC+ 9H ~——+CyHyy: A= + 160 J/mel
Heat evobved during the combustion of one
mole of Cg Hyg

= - 490 x B)+ (—240x 9)— {+ 160)

= = 6080+ 160= - 5920 .J

for & moles =— 35520 J = =35, 5kl

93. Ans. (1) If the process & in equilibrium as in
the problem
Hy O, = H, O (g} at 1 a/m ; 298 K
The standard free energy change is equal zero
(AG = 0),

4. In the crystal systerm when the axdal romtions
are a = b » ¢ and the aual angles are
a+ f=90° y= 1207 ; then the crystal sus-
tem is hexogonal and unit cell or Bravals iai-
tice &5 simple.

95.Ans. (3) Ghacine is N-4 hydroxyphenyiglycine
are slightly acidic compound.
pH of the solution of glycine can be calcu-
lated as

Ka; = 4.5 107
and _ Kag= 1.7x 100 a1STP
So, relative strength = *'Jﬁl'

or, The pH of solution = 6.1
06. Ans. (3} For the following change

by ig = 2, & Hiaggs = + 150k d

This is endothermic process, so i1 require o in-
erease the lemperature of the system to shift
the reaction towards the produdt.

97. Ans, 13) In the Dandel cell electrons moves
from zinc electrode to copper electrode, there-
fore, by comvension current moves from cop-
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per electrode o zinc electrode because the di-
rection of current is opposite to the direction
of flow of electnon of electron. But from the
salt bridge positive or cations mowve towards
copper electrode,
Diirscion of fow of aurmand
W———————

98. Ans. {1) Cellulose is a natural polymer, a ma-
jor constituent of plant life. It i a biodegrad-
able polymer.

9. Ans. (4) For the eaction

1
Ny Oy gy —=+ 2N0 0, + E'DEI;J

It is first order reaction. For a first order reac-
tion imolving the dissociation of a reactant,
From the expression of rale constant

1, MOl . [NOsly
H'l[n[[‘lgﬂsi.n"ln[l‘bﬂﬂ. kt

100, Ans. (1) Ozone layer in stratosphere is se-
pleted by chlorofluore carbon of Feron ie.,
CCl Fy.

b
ChRCh——O + CFQ
Free radicals,

[:J"_'mll D.!ﬂ'l] i Eﬂilﬂ+ ﬂgw
(ozone deplection).

QI + Oy — Clgy + Oy further
growth of free radical),

PHYSICS

101. Ans. (3] The motar boat produces hwo hypes
of disturbances in waler as:=
(i} Druring sailing in water, it disturbs the sur-
face of water, which causes the transverse
waves in waler,

(i} Again the boat produces sound which also
propagates through the water And we
know that the sound wave in water is lon-
gitudinal

30, it produces both the longitudinal as well

as the transverse wave in water.

102. Ara. (2]} The angular momentum is as
o vl

L=rxp
where r_r= Radius Vector
[.'_:.nLirEarl'-'Im'r'lenh.lm Vector
The direction of angular momentum Uhmr-
pendicular to the plane formed by r andp

which nmﬂwfhmlpmﬂalmmm
shown in the following figure:-

a T,

2 ol

Explanasion of figure: -

A particle of mass m is rotating with velocity
?much'deufradius‘a"ubuulﬂ'hemknf
an intertial frame of reference, then the direc-

tion of angular momentum vector is as shown
in the above ligure.

When we see the formula it looks like that
is paraliel io the inear momentum. But this is
not the exact fact. Ahways, for the orbital mo-
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tion, the angular momentum is perpendicular
to the orbital plane.
103. Ans. (3) The mass of nucleus
_ =m = A {Am.u)
The momentum of the nucleus before emis-
sion of a -particle |s zero.
Mow the mass of a-particle
= m, = 4 {am.u)
5, py = momenturn of @ -particle.
= M. b
=g .
MNow Pigua = momentum of reshdual
nucleus
= Mhiidaal % ¥
= (A-4).V
| because m, = A—4 (a. m. )]
" According fo the conservation of momentum,
both moves in opposite direction, So,
qu- (A-4).V=10
e A=4) . V=4p
-y
R _
104. Ans. (2) The energy eguivalent of mass of
the electron and positron s 0.51 MeV
Sa, the tofal enengy released
= 0.51 Mev x 2
= 1.02 MgV
=102% 10°eV
=102x 10°x 1.6x 10774
= 163 = 10714
105. Ang. (1) The terminal velocity is the maxi-
while falling freely In & viscous medium
If the body is a sphere, then the terminal ve-
locity of that sphere In the viscous Hguid is
E-RE'[F_P-:-}-EI
L=
9n
wher. R = Radius of the body (sphere here)
p = density of the body
M
"y

nﬁ-dﬂlﬁi}lﬂh"qﬁ
v
1 = coefficient of viscosity
S0 from the above formula
tl"t#

106. Ans. (3} Since we know that the frequency
of vibration of the mass attached with the
spring is

o= = M

2%

where K = Spring constant,
And In the case of spring if there are two
springs, then their spring constants can be
added to from the total spring constant of the
systern as

K=K+ K+---

=K+K =2K

5o, the frequency is now

ﬁmziﬂw

107. Ans According to the Einstein's photoalec-
tric effect, the relation is as:—
Energy of coming photon

= work funciion of the substance

+ K. E. of photoelectron,
Here the incident photon having energy 4 &V
and the work function 2 eV 5o the KE. ac-
quired by the photoelectron is

HE = 4V~ 2 eV

= 2.g

But according to the question our task s to
stop the emission of electron, i.e. there should
not be K. E. acquired by the photoelectrons.
So, to stop the electron, we have to apply
some reverse potential, And as we know the

potential comesponding fo 2 eV is 2V 5o, the
reverse potential of 2V is applied to stop the
;mt:ﬂlnn of photo electrons having energy of
2%

108, Ans. (1) In magnetic field, the Lorentz law
gives, F = Bq. v
whee B = magnetic field

g = charge on the particle
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v = welocity of the particle.
The anather force on the particle & centrifugal
qu-E"'-—F

r
where r = madius of the circular path.

For the stability of the sustern, both the lorces
will balance each other i.e.

= Bav

= .=Em[u
Mow the radius of creular path formed by o-
partice is
my. U
L B.q,
Gu m,= b

g

whemn q, = change on o - particke

=2
ﬁ'ﬁhﬂﬁ.hiﬂiﬂHMI
iy = Friads of - partichy
= 4 my,
padiere mp = mass ol proton)
Sirnilarly, r, = madius of drcular path formed

by proton is

Y
-—'giq:-——-—{a}
From equation (2] and (2]
b Mpr, 2.2% 2 1
L. B. qp 4.m,.v 2
pifg= 1:2

109, Ans, (1) the positrans are positive electrons
i, having the mass of equal o electron and
unit +we charge.

Mosw, when the hwo beams of the positron ane
coming together and separmated by & small dis-
tance, then due fo the same charge on the
bean they repell each other.
When we place one magnet, in that case, the
beam will deflect normal o the plane contain-
ing the two beams.

110, Ans. (2) Actually

E=r fortheegionr<R

and Eu:}furﬂ'reueg}nnrh-ﬁ_

S0, the graph between E and r is as follows:—

m

Eed

e

111. Ans, (1) I we drew & surface in such & way
that the ¢lectric polential is the same at all the
points lving on the surfece, it & called &n
equipotential surface. The component of elec-
tric field parallel 1o an equipotential surface is
zero because the potential does not chanoe in
this direction. Thus the electric field is perpen-
dicular to the equipotential suriace,

[n our question, the equipotental surface is in-
creasing in the x-direction. 5o, the electric
field s in the perpendicular direction of axis
i.e. parallel to YZ-plane

112. Ans, {2} According to the Stefan -Boltzmann
formula of thermal radiation, we know that

u= aT. A

= J:I:T".{:':rz'l
where o = Stefans constant
T= temperature of the body
¢ = radius of the spherical body.

Aeccording to the guestion
Wy = l'.l'T..'l'l‘t
Uy = "{f £ ® % (10007
a ul—ﬁ.-e xx 10000 ¢
Iu_-;_.::'l‘an:ltlmllucﬁ: 1
T 16 aT.xf
= 10000

16
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113. Ans. (2) Generally in metal if the tempera-
ture increases, the resistance of the metal in-
creases and conduckivity decreases and
visa-varsa

But the opposite happens in the semiconduc-
tor Le. as the femperature increases the resis-
tance decreases and conductivity increases
and vise-versa

This relation between temperature and resis-
tivily of semiconductor is lnear in nature so,
the graph is simply decreasing graph

114, Ans. (3) According to the confinuity equa-

tion, the total mass of fluid going into the tube
through any cross-section is egual to the total
mass coming out the same tube from other
cross section in the same time Le.

-lul-'l"-rl= .‘E‘-‘:= coatant
A=C.5A

v Velocity of the fluid,

In our problem, we need the relation be-
tween Pressure and Vielocity besed on the con-

tinukty equation. Bermoulls principle is true for
that as it relates

P+ pgh+ %puﬁ: constant

wmmfﬂm& by Bermoulli's prin-
115, Ans. (4) From the Biot-Savert law, we know
that the magnetic field B along the axis of the
circular wire is

p,,.I.R!

B SRy A
where R = Radius of the circular wire
r= distance of the point of reference
along the ads of the circular wire,
when r > > R, then
j.u._.iﬂ"a

8= "o

=5 Et'r%mhl-iii- constant

whare

116. Ans. (4) if a single parficle of rmeass 'm’

mmmaw]hw]n-nity?ina:hdeahﬁmﬂm;-
axis, of an intertial frame of reference, then

the direction of angular velocity o lies on the
Z-axis and points upward as shown in the fig-

117, Ans. (1) Actually in foggy weather, the light

can not trevell maore. S0, we need a light
which can travell less distance in foggy
weather, For thatl we need one light which can
scatier less by the fog particle so that we can
get the iluminisance at a far distance also.
And the nature of yellow light is that, it can
scatter less by the fog particle and gives [lu-
minance at a far distance also.

So, we are preflering sodium lamp which

118. Ans. (1) From the Biote-Savert law, we

know that the magnetic field:-
Forinsideie.r<a, is
Ha 2L.r
C = B
=5 B er
Again for outside ie. r > a
By 2

Ba == x =
v

4n
1
Emr
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119. Ans. (2} All the V — t graphs except (2)
shows the reverse time ie -uve time, which is

not possible,
120. Ans |4)Momentum before collision =0

According to the conservation of momentum.
The total momentum before collision.

= total momentum after collision

B 12 B0-2x vw=0

where velocity is -ve because both the frag-
menis will move in opposite direction,

= B = 2v

=5 v = 40 m/sec.

Again the total energy impact is the sum of
their Kinetic Energies i.e.

KE; + KE;
1
-Ex my ® u-teqn%n'&x vzz

11 [x[mbz-l-%x Ex{ﬂﬂf

2
= 80x 40 + 40« 40
= 3200 + 1600
= 4800.J
= 4 8Kl

121. Ans. (3) When the monochromatic light is
passed through the thin film of mica, the light
remains monochromatic. So that the fringes
formed due to the interference of the mono-
chromatic light wifl remain the same. Bul due
to the thin mica sheet, the wavelength of the
monochromatic light will change. 5o the
fringe pattern will abuvioushy shift either up-
ward direction or downward direction. But
the width of the pattern will remain the same.

Note:- when the monochromatic hght locses its
monochromatic character, in that case the
fringe pattern disappears.

122, Ans.(4)

When the two mediums are coming in con-
tact and one becomes invisible, it means that
their refractive index are matching

123, Ans. (2) Fundamenial frequency

= y,= 1500 Hz.

And the maodmum audible frequency
w 20000 Hs
So number of overtones
i 20000
1500

Ve

- Pe1s
n=65
so the maximum number of overtones gener-
ated equals to 6.

124. Ans. (1) Magnetic Resonance Imaging -
The magnetic resonance imaging is related io
the nuclear magnetic nesonance. Actually the
image shows the effect of that body on the
surroundings. Due to the magnetic resonance
imaging, we can find out the nuclear size, the
r-cascading etc.

MNow due to the electron spin resonance, we
can have the wave nature of the electron
Electron paramagnetic resonance gives the
magnetic properties of material

125. Ans. (2) The carbon having half life as 5600
wears, 5o the range of the half life of the carb-

on & in the range of lﬂammlu lﬂ'ym.
The best performance of the exact caloula-
tions of the age limit is in the range of the just
above of their half life period. i.e. the range of
the carbon dating which is best suited for de-
termining the age of [ossils having in the or-
demflﬂ“wnn.

126. Ans. (3] According o the guestion
C = capacitance
= 40uF= 40x 10°F
Vo= 3000V

t= 2 msec
= 2= 107 sec,

E=3Q.C
iuﬁ:
Elm[ammgm:m-‘

%:9:4.11:150
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E
POWer=%
- 180
2108
=90x 107 =90 KW
127, Ans. (1) This is the case of mixed circuits i.e.
cells having internal resistances and the outer
resistance i connected In rows and columns.
For that eircuit, the total current | flows
m. 1. E
nr+ mB

where .
m = namber of cells in paraliel rows = 100
n = number of calls In a smgle row= 5000
E = emfof eachcell = O, 15V
r= 100 restands of ench cel = 0,25 03
R = culet resistance (.6, resistancy of the parafel pel
= 000
100 = 5000 = 0.15

= 5000 x 0.25+ 100x 500
500000 ( » 0.15)
" 500 (10 = 0.25 + 100
.l - -
25+ 100

150
= g5~ 1A

128, Ans. (2) According to the reversible cycle
the equation of state 1s
PV =nRT _
So, At the position A, we have
P, Vg= nRT, = {1}
Again at the position B,
@P).V,= nRT,
= 2P, V,)=nRT,
= 2x nRT,=nRT;
(because PV, = nRT,)
= T|=l ET{,
Mow the efficiency of the cydle is

=I-

Ta
TI:]_T_:I: I—E—Tu

- 1- %=U.5

So the % efficiency = 50 %

129. Ans. (3) Actually the Bguid oxygen having
the ferromagnetic behaviour. The ferromag-
netic substances caused by a domain struc-
ture, Such tupe of substance has a lasge

susceptibility, Tt shows the hysterisis cycle.
The paramagnetic substance is having small

susceptibilihy, The paramagnetic behaviour is
due to the unpaired electron spins

The diamagnetic substance having the -we
susceplibility. The diamagnetism is & weaker

effect than paramagretism and ferromagne-
ksm

In these materials, the materials having two or
more fypes of atomns with magnetic moments.
The magnetic moment of one type can align
antiparaliel with those of the other type.

[n antiferromagnetism, the susceptibility in-

creases with temperature upio a certain point.
Above this lemperature the material becomes

paramagnetic

Mote:- Ferrimagnetism is a particular form of an-
tiferromagnetism.

130, Ans. (B

131. Ans. (2) According to the question it i given
that

A= 100pm=10= 107% m
The energy E =hv
h.C >
=T OmaMe e )
where h = Planck's constant
= 66 % 107%) | sec
66x 10¥x 3 10°
=12 ‘I
10% 10
1.98x 1074
1.98 « “TH¢
1.6= 10717
123x 10P eV

w 123 = 107 eV = 123 keV
= 123 keV = app. 15

132, Ans. (3) The colours we are seeing alter re-
flection is generally a phenomenon of Inter-
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ference except the colours shown by the
prism which s a dispersion phenomenon.
Actually the disc contains so many layers,
When the white light gets reflected from these
different layers, then they interfere with each
other. Due to these interference we see the
colours

133. Ans. (4) Here all the diagonal charges with
LI having opposite directions. So they cancel

each other,
Let us see ths in details. (take one face)
Ca™(1} Ca*id)
i
"4 Ca™(3)

The direction of force of CI” with Cs* (1) is
opposite o the direction of force of CI7 with
Cs* {3). So these forces cancel each ather.
Again in similar way, the direction of force
between Cs* (2) and O is opposite to the di-
rection of force between Cs* (4) and CI". So,
they cancel each other.

Similar thing happens for all the Cs™ fons.
And the net electrostatic force exerted by the
eight Cs" lons on CT lon becomes zero.

134, Ars. (4) We know that the magnetic
ment of current is
M=MN1LA

where
M= namber of furn's of the cod

| = st of curmeni Bowing theough @
A = crom sectional anea = & &

so, M= NIz e

It shows that Mo 2

135, Ans. (4) Cyelotron is a device for accelerat-
ing charged particles to high energies. In this
device, the particles are injected near the cen-
tre of an evaccuated space between twa D -

shaped boxes placed between the poles of &
strong permanent magnet. Within these dec,
the particles describe a semicircular orbit. The
frequency of that revolving charged particle is
—
£1.m
Here given that'
B=1Tesla
g = electron charge
=16 107""C
m=91x 10 kg
_ 1x16x 107V
Z2ax 91x 107H
= 28x 10%H:
= 23: II:FHI= EBGI‘IE—
( 10 is called giga)

136. Ans. (1) The experiments shows that due fo
the increase of the mass number. the binding
enenyy increases at a particular value of 56
nucleons. Afer that when we increases the
nucleon number the binding energy of the
nuckeons starts decreasing. This is a topic o
research; why it so happens.

137. gade: - gate is basically a circuit that has one
or more inputs bul only one output. It can

alko be understand that the signal that en-
sbles a circuit to function. It gives cutpul pro-

portional to the input.
There are basically three fundameninl gates
{1} OR gate

{2) AND gate

(3) NOT gate

(1) The OR gate having the AND operation.
Il we have two inputs as A and B, then, the
output is as in following table.

INPUT

= = Fo
= 0 oOfm

+-l|-l-l-|:|-|:§

1

This table is called truth table
The symbol of OR gate is,
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. ancl: E which represents OR

gate. 5o, in combined the OR gate and NOT

B gate constitutes NOR gate.
138, Ans. (1] In semiconductor
Y gy
(2) The AND gate having the or operation. ﬂ'__ wp ;
we have two inputs as A and B, the outpul is e n-numhrrl :Luwnm
as in the following table. pr.“ e ongi g
Input Onitpust given that n, = 1ﬂlg
and p= 10°!
B i)
T ] 0 = Thx 107 = 107
0 1 0 = nx 10 = 10°*
i (1] ]
3 3 : - '}En 10'7/m?
This is called the truth table of AND gate. 139. Ans. (2} Since
Symboal of AND gate is Root Mean square Vielocity
L —— y V= YN
Most Probable Velociny
BO
{3} The NOT gate having the opposite opera- Average Velocity
tion. The truth table of NOT gate s :
"? Uﬁ,ﬁ.l'= .JE
[ Input Output | =M
| 0 1 I - ‘5.54 ,,...._IHH
1 0
when we com these velocities
Symbol of NOT gate is e, B we e
o ™ o Vis > Vi > Vg
A =i ¥ 140. Ans. {2} From the coulomb's law of force,
The other gates are the mixed gates like NOR, we know that
NAND etc. po L G
The NOR having OR and NOT operation si- S dney,
multanecushy. S -
: qy and q = charge on the body
NAND having AND and NOT operation si- wmﬂ;"mgm field
multaneously r = seperation between them.
Mow from the figure given in question we see a .
= Ep=
that we have the symbol " 4nFd
which resents NUT aate 4 m is a dimension kess quantity

q; and go having dimension of
Ampx Time= AT
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Force having dimension = ML T®
[AT)?
30, €=
[MLT ) = [LT

= AR T Ml w L T L2
e ML T AL

ASSERTION AND REASONING

BIOLOGY

141. Ans (1) The [nsecticidal properties of DDT

{Dichlore-Diphensd <Trichloroethane) was dis-
coverad in 1934 by Swiss chemist Paul
Muller. It was used lo control potato beetles in
Switterland in 1939 and cammencial produc-
thon began in 1943, DDT seemed like a won-
derful discovery. It is cheap. stable, soluble in
oil, and easily spread over a wide area. It is
highly toxic to insects but relatively non foxic
to mammals. Where other control processes
acl slowh) and must be started before & crop
is planted, DDT can save a crop evwen when
pests already are well established. Its high tos-
icity for target organisma make DDT very ef-
fective. DDT seemed like the magic bulket for
which science had been searching. It was
sprayed on crops and houses, dusted on peo-
ple and livestock, and used to combat insects
all over the world.

DDT has been spread so widely that fifty of
the sixty madaria carrying mosquitoes are now
resistant to it and the emvironmental side ef-
fects outweighs its benefits. Before DDT was
introduced in 1999, cotton vields were about
500 kg per ha. By 1952 yields has risen 1o
neary 750 kg per ha, but DOT resistant boll
weevils also had appeared and it became in-
effective. Even worms. Heliothis worm which
had not previcusly been a problem began in-

creasing rapidhy. By 1955, cotton yields wene
down to 330 kg per ha, one- third less than

before pesticides were used.

142. Ans (2) Antidiuretic hormone [ADH, also

known as vasopressin} is secreted by the pos-
terior lobe of the pituitary gland. 1t stimulates
water retention by the kidneys and thus con-
serve water. In diabetic insipidus, ADH & not
produced by the pituitary. The kidneys do not
retain water and excessive quantities of urine
are produced,

143, Ans {1} Oparin considered "thal profein
malecules were crucial to the transformation
from inanimate to animate. Coacervates am
spherical aggregation of lipid molecules o
water, held together by hudrophoble fomces
These colloid- rich coacervates may have
been able o exchange substances with thei
emvironmaent and selectively concentrate com:-
pounds within them, particularly crystalioids
it is sugoested that substances within the
coacensates may have wnderngone  furihe
chemical reactions and, by absorbing meta
ions into the coacervates. Pre-existing mole-
cules capable of self replication may have in
corporated into it and produced a primitive
npe of cell. It increases in size and produced
a primitive seif-replicating heterotrophic or
ganisms feeding on an onganic-nich primedia
soup.

144. Ans (3) Tapeworm, roundworm and pin-
worm are endoparasites of human Intestine
The source of these intestinal parasitic worms
are due to intake of improperdy cook food
and ingestion of cyst along with contaminated
vegetables, elc. But the source of all Intestina
infections are not due to impropery cooked
food.

145. Ans (2) Fish meal has been widehy used as a
supplemented protein source for many years
primasily for monogastric animals. Fish meal
can be classified as two baslc types; (1) fish-
ery waste mssociated with the procesing ol
fish for human consumption and (2) fish thal
are only used for the production of fish meal.
The composition of fish meal can vary con-
siderable depending upon the composition
(whaole fish, fish scraps, ete.) of the substrate
that & used to prepare the fish meal. Spedific
fishes like herring, menhaden pollack, eic, ae
harvested just for the purpose to produce fish
meal Fish meal is the pamany supplementad
protein sounce that is feed 10 livestocks, The
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lipids associated are highly unsaturated and
highly susceptible to be odidized. Amino acid
quality of fish is excellent, but excessive heat-
ing dunng the drying process can reduce di-
gestibility, Fish maal = often used as a bypass

profgin source for feeding applications for lac-
tating dairy cattle.

146, Ans (2) To adapt in different environmental

conditons, antmals adapt different strategies,
Thase animals that cannat adapt properly are
eliminated in the course of time. And those
that are adapted are favoured by natural se-
lection and continue from generation o gen-
eration. Many animals shows mimicry 1o
protect themselves from the predator. Praying
mantis is green in colour and merges with
green foliage to hide from predators,

147, Ans (1) Each human cell contains 46 chra-

mosames however, in Orangutan, chimpan-
zee and gorilla the chromosome number |s
48. A diference of 2 chromosomes makes
whal we are from these great apes, Chimpan-
zees are considered as the dosest relative of
the present day humans because chimpan-
2ees have a high 1Q and anatomical similarity.
The banding patterns of human chromo-
somes is very much similar and identical fo
the banding patterns of apparently homolo-
gous chromosomes in greal apes, This can be
seen In banding pattern of chromosome 3
and 6 of men and chimpanzee respectively.

148, Ans (4] Dope test 5 used to estimate the

level of certain drugs present in urine and
blood. Breath tests for alcohol are an indinect
yet most practical way of estimating aloohol
intoxication. In 1938, Dr. RN, Harger devel-
oped the first testing instrument, called the
Drunkometer, which was followed in 1991 by
the Intoximeter, developed by Glenn Forester,
and the Alcometer, developed by Prof. Leon
Greenberg. All of these machines were de-
signed to take a deep alr sample {breath from
the alveclar sacs, the site of gas exchange in
the lungs) and calculate the rate or propaortion
of alcohol in blood to-alkcohol in breath, This
proportion s known as the partition rate, and
since 1938, it has been generally accepted

that the ratic is approximately 1 to 2,100, The
estimated alechol in-blood using this propor-
tion became referred to as BAC (blood alco-
hol concentration), the percent weight by
volume, of % wiv, based upon grams of alco-
hol per cuble centimeter of blood or 210 bires
of breath}. Alcohal is absorbed in stomach
and It Increases the flow of blood.

149. Ans (2] Homey bee queens fly only once,

during their famous nuptial fights taken
shortly after they emerge &5 adults. During
this flight, they mate and acquire sperm that
they must store in the reproductive tract to
last a lifetime. Queens lead a mosthy seden-
tary life within the hive, where they are fed
and cared v workers. |t can lay fertilized as
well as unfertiized eggs. Unfertilized eggs de-
veloped into males whereas {ertilizes eggs de-
velop into fermales, A queen or a worker may
arke from the same egg, depending on the
amount and tvpe of food given %o the larva
by the nurse bees. Larvae destined to be-
come queens receive large meals that stimu-
late the secretion of juvenile hormone. When
this hormone is not present at a critical time
in development. the larva’s ovaries degener-
ate and the bee develops inlo a sterile, but
genetically fernale, worker.

150, Ans (2} Human gestation period B consid-

ered 16 be 38 weeks (from conception), or 40
weeks from the onset of the last menstraal pe-
riod. Variation from this (two weeks prior or
after) i considered normal. More than that is
"premature, or postmature”. Maost of the criti-
cal events in human development occur in
the first month of pregnancy. Cleavage occurs
during the first week, gastrulation during the
second week, neurulation during the third
week, and omganogenesis during the fourth
week, The second and third months of hu-

man development are devoted to morpho-
genesis and o the elaboration of the nervous

systemn and sensory organs. By the end of this
period the development of the embryo is es-
sentially complete. During the last six months
before birth, the human fetus grows consider-
ably, and the brain produces karge numbers of
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neurcns and establishes major nerve tracts.
Mot of the weight of fetus is added in the 6-
nal three months. Allometric growth occurs
wihen an organ geows at a different rate from
the rest of the body. This produces a change
in size of the organism which is accompanied
by a change in shape of the organism. Most
vertebrates, including mammals develop in
this way For instance in humans, there is
changing proportions of the human body dur-
ing fetal development. Thene is despropartion-
ately large head in the embryo st 2 months,
and the more rapid growth of trunk, arms and
legs thereafter.

151. Ans (1) Natura! selection can only operates

if there is ‘varation’. Variation s largely due
to a reshuffling of the genes when the genetic
instructions from the two parents come lo-
gether. Matural selection acts on variation by
favouring some animals over others. Animals
surviva in the world by being able to obtain
sufficient food for their peeds, as well as
water, adequate shelter and 30 on. Rurther-
more, o produce affsprings, they must suc-
cessfully engage in mating, giving birth, and
caring for the young. I is in this aspect of lile
that the selection process operates, for all in-
dividuals produce more offsprings than will
eventully survive. Because of varniation it fol-
lows that some individuals are likely to be
more capable than others. It is these, the il
test’, who survive, who thrive, and who leave
miost offsprings of their own behind them.

152, Ans (3) Ginger has & prostrate growing rhi-

tome. Tropism & a movement of parts of a
plant in response to, and directed by, an ex-
ternal stimulus, The movement is almost al-
wayvs a growth movement Shoots and
coleoptiles are negatively geotropic, roots are
positively geotropic, thal is, it grow down-
wards, and shoots are negatively geotropic; it
grows upward. Gravity is the stimulus respon-
sible for geotropism. Opposite responses of
roots and shoots are due to different sensitivi-
thes to auxin, High auxin concentration stimu-
lates growth on lower side so shoot grows
upwarnds.

153. Ans (1) Protoperiodism is defined as the re-

sponse of a plant to the relative length of ligh
and dark periods, The pigment responsible
for absorbing lght invelved in photoperiodic
phenomena of plans & the phyiochrome.
This pigment is also invalved in the percep-
tion of photoperiodic stimuli controlling low-
aring, seed germination and other
marphological phenomena. Phytochrome is a
protein with a chromophore (pigment col-
oured protein) prosthetic group (e.g., chro-
moprodein) that resembles, in basic structure
the open chain letmpymrole chromophore of
the alsal pigment 6- phycocyanin. There are
two forms of phytochrome ; the phytochrome
red absorbing form (Pr) and the phvtochmome
far-red absorbing form (pfr). Pir form is the
physiclogically active form. The two [orms are
photochemically inter-convertible. Pfr below &
critical level will promote flowering in & short
day plant. Pir is required for llowering in both
leng and short day plants.

154, Ans (2] In chloroplast and all but the most

primitive bacteria, light is capiured by a pho-
tosystemn, a network of chiorophyll molecules
held within a protein matrix on the surface of
the photosynthetic membrane. In cuclic pho-
tophondation, electrons ejected from the pig-
ment by light travel a eircular path driving a
profon pump and then retuming to the pho-
tocenter where they originated. Por ewvery
three electrons. the energy yield is one ATP
molecule, Cuclic photophosphondation is
seen in most primitive bacteria and in sulfur
bacteria.

Plants and algae use a two-stage photocenier.
First a photon = absorbed by photosystem I,
which passes an electron to pholosystem |
and this energized electron drives a proton
pump and gemerates a molecule of ATP
Then, a praton |s absorbed by photosystern |,
energizing an electron that is used to provide
reducing power in the form of NADPH. The
eléctrons and associated protons that oygen
forming photosunthesis emplos o forme e
ergy rich reduced organic molecules axe ob-
tained from weater. The residual conrgen atom

www.examrace.com



of the water molecules combine to form oxy-
Qen gas,

155, Ans (1) The legumes, oblained fixed nitro-

gen through a symbiotic association with soil
bacteria of the genus Rhizobium, The symbi-
otic relationship between legumes and Rhizo-
bium seems to be species- specific. The actual
site of nitrogen fikation Is in the nodules
formed In the roots of the legume plant as a
result of penetration of rhizobia. The bacteria
gither penetrate the relatively soft root hair tip
or invade damaged or broken root hair and
progress in as infection thread through the
cortex tissue to the immediate area of the en-
the microorganisms provide the host plant
with fixed nitrogen, and the host plant pro-
vides the microorganisms with soluble carbo-
hydrates.

Root nodules shows the presence of red pig-
ment called leghemogiobin. Leghemoglobin
is an oxygen carrier, the oxygen (Og) is neces-
sary for the electron transport chain of the rhi-
zoblum bacteroid. Because of its very high
affinity for oxygen, leghemoglobin provides
oxyaen fo the root nodules bacteria quickhy,
even al very low levels of free coygen.
Leghemoglobin  keeps levels of molecular
oxygen low in the bacteriod. This function is
particularly important because nifrogenase is
sensitive to Oy and loses activity in its pres-
EMeCaE.

156. Ans (1) Red algae are important members

of coral reefs. Red algae are unusual among
the algase because they can include in their
cell walls calcium carbonate which makes the
plants hard and resistant to wear, Red algae
that grow this way are referred o as " co-
ralline” algae, because they are hard like cor-
als. In addition to the common upright forms
of coralline algae some species can grow in a
thin mat over rocks and other hard structures.
are called crustose when growing in this form.
The upright and crustose forms of red algse
bind and infill coral sheletons to form massive
sedimentary structures which are strong
enough to resist wave action and erosion.

157. Ans {4) Honey is the chemically altered

form of nectar. The crop or honey sac of bees
changed nectar into honey by losing a certain
amount of water and becoming chemically al-
tered, The salivary ensyme converts the com-
plex sugar of nectar info the simple sugar of
honey. Insects wisit flowers mosthy to gather
nectar. Most insects locate source of flood in-
itally by odor, then orent themsehes on
flower ar group of flowers by its shape, colour
and texture. Some bees collect nectar which is
used as & source of food for adult bees and
occasionally for larva. Most of the approxd-
matehy 20,000 species of bees visit flowers to
obtain pollen. Pollen is used to provision cells
in which bee |arvae complete their develop-
mentk.

158. Ans (2) Coconut tree is distributed in coastal

areas over a large part of the world. In India,
coconut is seen in many places. [t is cultvated
mostly in Kerala, Tamil Nadu and Karmataks.
Coir is the term applied to the short coarss,
rough fibres which make up the greater part
of the husk of the fruits of the coconut palm.
The coconut fibres are very light, elastic and
highly resistant to water. So coconut can float
and gel dispersed over thousands of kilome-
ters before losing viability.

159 Ans (3) Sulfur deficient plants show chloro-

sis of the younger leaves first, followed by the
production of anthocyamin pigments in some
species. Under sever conditions, however, all
of the leaves may undergo some loss of green
colour. Sulfur deficiency also resulted in a
marked decrease of stroma lamellae and an
increase in grana stacking. Chlorosis i also
seen due to the deficiency of nitrogen. The
symptom in nitrogen deficiency first seen in
more mature leaves and last in the upper,
mone actively growing leaves. [t appears in
the vounger leaves last because of the high
mobility of nitrogen in plants. Sulphur & pre-
senl in protein structure in the form of the sul-
fur bearing amine aclds cystine, cysteine, and
methicnine. Sulfur is taken up by plants as
sulfate fon SO5 Sulphur is not a component
of nuclelc acid,

www.examrace.com



160. Ans (2] In embryo transfer in cattle, a ge-
retically supericr and high prodectivity fe-
male serves as donor of embryos o be
transferred. The donor females are treated
with appropriate doses of the selected go-
nadotrophin, eg., follicle stimulating hor-
mone {F3H)} or lubeinising hormone (LH), to
increase the number of ova released at the
time of ovulation, this is called superovula-
tion. A single female can provide 15 embryos
&l a single cycke. When the donor female is in
haat (cesters), it is artificially inseminated us-
ing semen from & genetically superior bull of
top pedigree. Fertfilized eggs’voung embryos
are collected by flushing the uterus of superior
donor females with a special nutrient sodution;
this is=-done T days after the insemination. Se-
lected embryos are incubated in a special nu-
trient medium al 37° C and then transker into
inferior surmogate mothers. Single embryo =
transfermed into the ulerus of each surrogate
mother Progeny obtained by embryo transfer
are of supenor genotype since the maternal
and paternal genes are from superior donor
fernales and superior males respectivehy.

CHEMISTRY

161. Ans. (1) It is true that HCI Oy is stronger
ackd than HC! Oy Any element lends to ac-
quire maximum stable state therefore + VIl
€. 5 can nol be stable hence more reactive.

162, Ans. (1) The electronkc cenfiguration of
24 Cr atom Is 3d*4s' hence it has six un-
paired eléctrons are present. It s true that half
filled s-orbital has greater stability,

163, Ans, (4) Sability complex depends up on
ihe basic strength of ligands and formation of
chelale ring . The ligand en (ethsdene
diamine) is stronger ligand than NH3 and eén
forms chelate rings. Due to this reason
[MNi { en)s)] Cle has high stability,

164. Ars. (3) Sb (Ill) comes under Il group. The
group reagent for this group s Hs S in HCL
These radicals are precipitated as their sul-
phide where as sulphide of other metals ne-
main in the solution because of their high

solubility product, HCl acts as a source of H
lon and thus decreases the concentraticn of
5P jon (common ion effec). So the de-
ergaged concentration of 52' 5 sufficlent o
precipitate the [l group metals due to their low
Fap value.

165. Ans. (4) The magic number nuclei are most
stable hence the order of stability as well as
I:rmdu'rg energy per nucieons are

HE} ﬁz} Li. Binding energy has noth-
lng to do with the difference neutron and pro-
ton, It = related with packing fraction. Lower
the packing fraction higher the value of bind-
ing enerqy per nuclecns. The second most
important thing is n'p ratio. The n/p ratic of
these nuclel are 2 = 225 > 2 33. Lower the
value of n'p ratio binding encrgy per nuche-
ons increases.

Ben:p=225
Lin:p=233
Hem:p =2
He > Be > LJ

166, Ans. (2] It Is true that Mg s not present in
gnamel of human teeth, Mg s an essential
glement for biclogeal funchion like muscie
contraction and blood coagquiation.

167. Ans. (3] It is true that carboxypeptidase is
an exopephdase, there are a class of peptide
cleavirsg eneymes which act on the terminal
amino-acid residues. Carboxy pephidase acts
on carboxyl end, and amino peptidase acts
an amino end of the peptide.

168. Ans. {21 I is true that sucrose is non reduc-
ing swgar. [t also contains glycosidic linkage.
But it does ned show reducing property due lo
absance of free or potential carbonyl group.

169. Ans. (3) It i true that isobutanal does not
give iodglorm test, It is due lo absence of
O

|
CHy - C - group. lsobutanal contains one

a-Hydrogen atom.
170 Ans, (3)
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CH = CH,
@ + Hit =——8

This reaction takes place as Markounikovs ad-
dition. Ayl radical i= more stable than benzyl
radical

171. Ans. (3) The pKa value of acetic acid = less
than phenol because acetic acid is stronger
acid than phenol. Carboxylitate lon Is more
resonance stabilized than phenodde ion.

172. Ans. (4)
HHB H
I 1 |
H-C-C-C-
GRS o ]|
HHHH

—#CHy~-CH= CH- CH;
2 - butene.

According to Sayteefl rule, wmym
is the most highly substituted alkene

173. Ana (1)

CHLOCH, CH,1
Q=@

Benzyl cation is more stabie than methyl cal-
hnbm.ﬂermdwlmﬁundummlmnhh

174. Ans. (1) It is true that molar entropy of va-
porization of water is grester than that of
ethanol. [t is due to the fact that water is more
polar than ethamol.

175, Ans. (1) It is true that aqueous gold in pro-
tective colioid is red in colour and this colour
arises dug o scattering of light by colioidal
goid particle.

176. Anas. (3) If comosion of Cu is talang place in
acidic aqueous solution, it means electro-
chemical reaction taking place. The electrical
work done means decrease in free energy.

| = +
C-H+ CHyCH; O Na

The value of free enerqy change will be nega-
tive.

177. Ans (4) AgCl will precipitate firsdt because
the ionic product of Ag Cl s greater than

ionic product of Ag Br |

178. Ans. (1} Molecular sieves are widely used as
drying agents and as catalyst, Zeclites are ca-
pable for dehydrating alcohols because it s
porous catabst and easily accommodates hy-
drocarbons.

179. Ans. {3) Al F—5—F bond is grealer than

90" but less than 180° is true and dear from

g

5

A

F F
Lone pairbond repulsion is stronger than
bond pair-bond pair repulsion.

180. Ans. (3) The rate of effusion s proportional
to the area of the orifice and mean velocity of
the molecule and hence reciprocal of square
root of the molecular weight of the gas. So
the rate of coygen will be smaller than nitro-

gen, The rate of effusion has nothing to do
with the size of the molecule.

PHYSICS

181. Ans. {4) In dry cell a carbon and a z@inc elec-
trode is used. The solutions NH, Cl and
MnOx are prepared in the form of a paste.
These paste s confained in & #@ine container
which works as the negative electrode. The
carbon rod works as a the terminal. When the
current is passed through the cell O ons

combine with zinc and the NH3 lon move to-

wards the carbon electrode. Again NHj ion
get sepasated into NHz and H'. This H' re-
scts with Mn Oz and forms Mnp O3 and
Hz Q.
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Since, the Electre Motive Force which s a
force depends upon the rate of formation of
the ions. It does not depend on the amount of
material used. So, the e.m.f of & ery cell does
not depends on its size. [t depends only on
the rate of formation of ions. So both the
given asserton and reason 5 wrenag.
182. Ans. (2] Actually there are three primany

colours as Red, Green and Blue.
All the other colours are formed due o the
combination of these primary colours and i
called secondary colours, These colours are
formed as follows ==

Red + Green = Yellow

Red + Blue = Magenta

Green +Blue = Cyan
MNow according our assertion, the Red and
Yellow is means Red + {Red + green}, So the
red becomes highly concentrated. 5o, it be-
comes dark,
Though the red colour scatters less, but it s
not the reason of assertion,

183. Ans. (2] When pressure becomes low. the
boiling point of water decreases.

In our case, the water of cooker was boiling
and the pressure inside the coocker is greater
than the atmosphernic pressure. When we take
out the vapour suddenly, then pressure inside
the cooker decrases suddenhy. And so the
waler starts boiling below the boiling point
{i.e. below 100° C).

This is also true that the boiling point of
water at atmospheric temperature which i
100° C decreases when we add some impun-
ties in the pure waler.

50, we can conclude that assertion and rea-
son both are correct but reason 8 not the cur-
rerd explanation of assertion,

184. Ans. (4) The true gecgraphic north direction
is same angle right to the actual compass nee-
dle.

The magnetic meridian of the earth & along
the perpendicular o the axis of rotation of the
earth.

50 both assertion and reason are incormect,

185.Ans (1)

186. -'"ll:'ﬂ {1} In a transistor there are three termi-
mEals =
{i) Base (i) Emitter {iii) Collector
The base should be thin to make the transs-
tor stable. But it does not mean that the base
should be very thin, Il it becomes very thin,
then a very small fluctuation of current can
damage the transistor In & stable transistor,
the output cument s continuous,

187, Ans. (1} The [i- particle can not penetrale in

our body. 560 it can not damage strong part of
our body.

*r can go lo the human begins body
through milk which ean make harmful to the
production of red blood corpuscules,

188. Ans. (1) In general, the different colours

which we are seeing except the dispersion of
light is due to the interference of light waves,
MNow in case of morpho-butterfly, its wing
having different pigments which reflects light
at different . After the reflection of the
tight, it interferes and forms different beautiful
oL,

189, Ans, (1) The small colour dots can have dif-
ferent shapes. So the angular separation of
adjacent dots changes with the distance from
the painting. S0 when we move the painting
colour changes.

190, Ans (1} If the superconductor is placed ina
magnetic field its super conducting behaviour
disappears, There is nothing like the  super-
conducior mepels or attracts the magnet.

The superconductivity has been shown atf
very low temperature onby.

191. Ans. {3) The fission i a process in which a
heawy atom breaks into two or more pars
The mass of the parent nucleus |s larger than
the daughter nudii. This difference in mass s
converted info energy. S0 during a fission
process some amount of energy & iberated
The energy released in this process §s due o
the mass defect, not due to the binding e
ergy of parent and daughter nuchal.

S0, astertion is tnue and nesson B wrong,
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192. Ans (4] Since the pressure inside the drop is
larger by an amount

ape B
Where Se surlace lendon
R =medius of drop,
- Force F
Again Fa Area A
F=FA
25
= R ® oA
. "Eﬁ%x 4z B®
F=8aSR
So, FxcR
25 25x 4aR
InaP= == == ——
hgn R 4nRE
. Bal
A
where A = 4n B® = Surface Area of sphere
1
— ﬁP'Iﬂ

Thus we see that the deforming force is pro-
portional to the radius of the drop and excess
pressure inside the drop is inversely propor-
tional to the surface area.

Both are wrong.

193. Ans, (2] Due to the increase of pressure the
Boiling Point of liquid increases and the melt-
ing point decreases.

Again the density of [ce B more than the water,
that why the ice is floating on the surface of
water, This happens due fo the open structure
of the ice crystal. So that afler melting the ice,
it contracts in volume.

But the reason is not the exact explanation of
assertion. Both the facts are independent
facts. :

194. Ans. (1) Heavy water is deuteron. Deuteron
having one proton, one neutron in nucleus
and an electron revalving round the nuckeus.
It s an isotope of hydregen. Deuteron can
slow down the fast moving particles when the
particles passed through il . 50 it is used in
the reactor as a moderator.

195. Ans. (§) There are hwo types of mechanical
system (or frame of reference)
(1) Inestial Frame of Rederence -
When we study about a system moving with
some uniform welocity or non-uniform veloc-
ity with respect to a fixed objed i called ner-
tal frame of reference. In inertial frame of
meference, the Newton's laws of motion holds
good,
(Z) Non. Inerfial Frame of Reference -
In this frame of reference, we are having two
bodies accelerating with each other. For an
example le1 us see that a body s moving with
an acceleration of ‘a" w. r | the fixed poles
and trees besides the road. Again one another
particle is just fired from that moving body
having acceleration of ‘a’ with respect to that
moving body. This bype of system in which
two bodies are moving with an acceleration
with respect to each other is an example of
norne inertial frame. The Newton's laws of mo-
tion does not hold good for non-inertial
frame

50 that both the statements are wrong.

196. Ans. (1) LASER :- Light Amplification by
Stimulated Emission of Radiation.

The laser beam & monochromatic, coherent
and intense beam. He-MNe i5 a laser in which
He is present in large amount and Ne in less.
5o the population inversion i.e. having metas-
table state is dominated by He.

Mot~ Metastable State -
The state of a systern or body in which it ap-

pears (o be in state equilibrium but i |t dis-
turbed can settle into a lower energy state.

197. Ans. (1) In common emitter confiquration
means the emitter B common in both the in-

put and output. In this configuration the im-
pedance is low as well as the emitter region is
forward biased abways,

Note:- Impedance is just like resistance.

198. Ans. (1) Any thermodynamical process can
nat retrace its path. This happens due to the
faet that during the thermodynamical process,
some of is energy wastes. When we retrace
this process we can not get this wastage of en-
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ergy. 5o in nature the thermodynamical proc-
ess is irmeversible due to dissipation effect.

So both the assertion and reason are correct and

reason ks correct explanation of assertion.
MNole:- Dissipation means thal the wastage of
energy during the change of energy from one
systern lo another .e.g heating of wire during
flow of curment, production of sound waves by
a machine.

199, Ans. (1) When a ray having the wavelength

I the range of the interatomic distance of the
crystal. then the diffraction takes place by that
ray. Generally, the interatomic distance in the
enystal 5 of the order of 0.1 nm. And the
wavelength of x-rays is 0.1 1o 10 nm. So, the
x-ray is giving diffraction pattern of crystalline
sotid

200. Ang. (4) Photoelectric effect is a phenome-

non in which the photon comes on the sur-
face of a metal and ejects the electrons. This
ejected electron is called photoelectrons.

In this process we can easily say that a packet
of energy is incident called photon (having
energy hu) falls on the surface of the metal
and gives thal energy 1o the electron, This
electron gets excited and then i it gets suffi-
cient energy it comes out from the surface.
50, photoelectron emission shows the particle
nature of photon,

The number of photoelectrons depend upon
the intensity of light, not on the frequency of
incident light

50 both are wrong.
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