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No. of Questions : 240

No. of Questions to be attempted ¢ 120
Full Marks : 360

Attempt as many questions as you can. Each question carries 3 marks.

One mark will be deducted for each incorrect answer. Zero mark will be
awarded for each unattempted question.

If more than one alternative answers seem to be approximate to the
correct answer, choose the closest one.

This guestion paper contains two Sections; vig - Section—A and
Section—B. Details of Section—A and Section—B are as follows -

(a) Section—A contains 60 questions from General Sciences and
20 questions of General Nature.

{b) Section—B contains four sub-sections namely : Biology,
Chemistry, Physics and athematics with 40 questions in each.
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SECTION—A

The application of Science to Law describes

(1) Civil Science (2) Social Science

{3) Forensic Science (4) Judiciary Science

The examination of body fluids and organs for drugs and poisons is a function
belonging to

(1) serology unit (2) chemical unit
(3) ballistics unit (4) toxicology unit

A cognizable offence or case 18 defined as the one which an officer in-charge of a
police station may investigate

(1) with the order of a Magistrate but cannot arrest without warrant
(2) with the order of a Magistrate and can arrest with warrant
(3) without the order of a Magstrate and affect arrest without warrant

(4) without the order of a Magistrate and affect arrest with warrant

A system of identification of individual by measurements of parts of the body is
called

(1) Anthropometry (2) Anthropology
(3) Optometry (4) Arthrology
Serum 18

(1) the liquid that separates from the whole blood fluid
(2) the liquid that separates from the blood when a clot is formed

(3) the liquid that separates from the blood when no clot is formed

(4) the RBC separated from the blood
2
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X-chromosome is
(1) the male hormones (2) the female hormones

(3) the male sex chromosome (4) the female sex chromosome

Haemoglobin is a

(1) red blood cell protein responsible for transporting iron in the bloodstream
and the red colouring of blood

(2) red blood cell protein responsible for transporting oxygen in the
bloodstream and the red colouring of blood

(3) red blood cell protein responsible for the maintenance of water in the
bloodstream and the red colouring of blood

(4) red blood cell protein responsible for transporting vitamins in the
bloodstream and the red colouring of blood

The minimum temperature at which a liquid fuel will produce enough vapour to
burn is called ;

(1) melting point (2) flash point

(3} boiling point (4) critical temperature

Tropospheric region in which we live has an altitude of

(1) 0-50 km (2) 0-85 km (3) 0-11 km (4) 0-500 km

Which one is not a stimulants?
(1) Cocaine

(3) Amphetamine

(2) Opium
(4) Methamphetamine

(P.T.0)



16P/302/6

11. Black powder is normally a mixture of potassium nitrate, carbon and sulfur in
the ratio as

(1) 10/15/75 (2) 75/15/10 (3) 15/75/10 (4) 15/10/75

12. Boric acid belongs to which category?

(1) .Ant.iscptic (2) Antibiotics (3) Antipyretic (4) Anaesthetics

13. Refrigeration helps in food preservation by
(1) killing the germs
(2) sealing the food with the Jayer of ice |
(3) greatly reducing the rate of biochemical reactions

(4) destroying enzymatic action

14. Aqueous solution of sodium acetate is

(1) acidic (2) basic (3) neutral (4) moderate acidic

15. Which one is not an asphyxial death?

(1) Hanging | (2) Strangulation

(3) Drowning (4) Electrocution

16. The only real guide to establish an approximate time of death is

(1) body cooling rate : (2) body warming rate
(3) skin drying rate (4) fouling smells from the body

(184)
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The individuality of the fingerprint

(1) changes throughout the life

(2) never changes though scars may disturb it
(3) depends on the living style

(4) changes by deep cuts

Odentology is related to the study of
(1) bones (2) teeth (3) skin (4) blood

Wound involving splitting or tearing of the whole skin and deeper bruising is
called

(1) abrasion (2) bruise (3} laceration (4) incised wound

Which one of the following is a tranquilliser?

(1) Valium (2) Mandrax (3) Heroin (4) Aspirin

Ballistics means

(1) the study of injuries and wound

(2) the study of forensic medicine

(3) the study of live and dead human remains

(4) the study of firearms and"arnmunition

Which of the following bacteria is found in Ganges water?

(I) Coliform bacteria (2) Streptococcus bacteria

(3) Staphylococcus bacteria (4) Diplococcus bacterig

(PT.0,)



16P/302/6

23,

24.

25.

26.

27.

28.

(184)

Which of the following does not conduct electricity?

(1) Fused NaCl (2) Solid NaCl

(3) Brine solution ' (4) Copper

The presence of starch in raw food can be tested with
(1) dil iodine solution (2) dil HCI solution

(3) dil NaOH solution (4) All of these

If the cnergy available to the plants from the sun is 20000 J, what would be
energy available to the lion in the food chain, Plant —» Dear — Lion?

(1) 20J (2) 200 J (3) 2000 J (4) 20000 J

The evaporation of water takes place from the leaves of the plants. The process
1s called

(1) evaporation (2) transpiration

(3) dehumidification (4) fumigation

The ion that has the largest electrical conduction is

(1) CI” @) Ca® (3) AI* @) H’

An element X shows a valency of 3 and 5. The formula of its sulphides in the
two states are respectively

(1) XS, XS; (2) XS;, XS5 (3) X35, X8 (4) X,S3, X,Ss
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Copper bbtained from copper pyrite is called blister copper. Gas responsible for
the formation of blister is

(1) CO, (2) CO (3) NO, (4) SO,

Which of the following is a sulfide ore?

(1) Bauxite (2) Haematite (3} Cuprite (4) Iron pyrites

Metal, which is a constituent of haemoglobin, is

(1) Cu (2) Al (3) Zn (4) Fe

Which of the following is used for making insulation of electric wires?

(1) Bakelite (2) Isoprene (3) Neoprene (4) Thiokol

Which of the following compounds belong to the same homologous series?
(1) C;HgO, and C,H.0 (2) C¢HgO, and CH,O
(3) C,H(O and CH,O (4) C,HeO and C,H,

A cart of mass 500 kg is pulled by a horse and accelera

5 _ tion produced in it is
4 m /sec”. The force extended by the horse is

(1) 2000 N (2) 2000 kg wt (3) 2000 dyne (4 200 N

The process of separating dissolved salt from water is

(I) loading (2) unloading

(3) distillation (4) dcmineralization

(P.T.0.,)
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The acid present in an ant sting is
(1) ethanoic acid (2) methanoic acid

(3) citric acid (4) tartaric acid

In moving from outermost shell to innermost shell, the energy of shells
(1) increases (2) decreases

(3) remains same - (4) cannot be predicted

'A body of mass 2 kg is thrown up vertically with a kinetic energy of 490 J. The

height at which the kinetic energy of the body becomes half of the initial value is
(1) 10 m (2) 125 m (3) 25 m (4) 50 m

For n =5, total number of electrons will be

(1) 32 (2) 50 (3) 48 (4) 68

If the diameter of the Earth becomes two times its present value and its mass
remains unchanged, then the weight of an object on the surface of the Earth

becomes

(1) one-eighth (2 one-fourth  (3) half (4) remains same

How many isomers of [Co(NH3)4(H20)2]3+ may exist?

(1) 2 (2) 3 (3) 4 @) S

A body moving in & circle travels distance which is directly proportional to time.
The body travels with

(1) zero velocity (2) constant speed

(3) uniform velociiy (4) constant acceleration
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A 1000 W heater is used everyday for 30 minutes. The heater will consume
units of electrical energy in 30 days

(1) 45 units (2) 90 units (3) 30 units (4) 60 units

Which colour component of white light is deviated the most through a prism?

(1) Red (2) Yellow (3) Blue (4) Violet

The direction of force acting on a current-carrying conductor placed in magnetic
field is determined by

(1) right-hand thumb rule (2) cork screw rule

(3) Fleming’s right-hand rule (4) Fleming’s left-hand rule

A magnetic field line is
(1) the path along which a free north pole tends to move
(2) the path along which a free ion particle tends to move

(3) the path along which a magnetic needle tends to move

(4) the path along which a line is traced

There is no atmosphere on the moon because -

(1) it is close to the Earth
(2) it revolves around the Earth
(3) its acceleration due to gravity is low

(4) its acceleration due to grayity is high

9
(PT.0,)
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Which part of the eye is adjustable is accordance with the light conditions?

(1) Iris (2) Retina (3) Pupil (4) Lens
Deficiency of vitamin C causes

(1) rickets (2) beriberi (3) scurvy (4) night blindness

If a wave of wavelength A is travelling in a medium with velocity v, then.its
frequency is

(1) v/a 2) v (3) A/v (4) 1/v

The focal length of a plane mirror is

(1) positive (2) negative (3) zero (4) infinity

CO, in atmospheric air amounts to about

(1) 0-03% (2) 0-003% (3) 0-3% (4) 3%

C, BASIC, COBOL and Java are examples of the language of
(1) low-level | (2) computer

(3) system programming (4) high-level

The space in your computer that loads and works with data is called

(1) cache memory (2) CPU

RAM m
[3) mcgabyte (4) emory

10
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Which is not a green gas?
(1) Methane (2) Chlorofluorocarbons

(3) Nitrous oxide | (4) SO,

El Nino phenomenon is

(1) warming of the waters of Eastern Pacific
(2) warming of the waters of Western Pacific
(3) cooling of the waters of Eastern Pacific

(4) cooling of the waters of Western Pacific

A population of organisms genetically similar obtained from the same individual
by vegetative propagation is known as

(1) offspring | (2) clone (3) stocks (4) scions

The substitute of petroleum could be

(1) butanol (2) methanol (3) ethanol (4) acetone

Biogas (Gobar gas) consists of
(1) methane (2) Co,

(3) traces of H,, H,S and N, (4) All of these

The Minamata disease in Japan was caused through pollution of water by
(1) cyanide (2) mercury
(3) lead ' (4) methyl isocyanate

11
(P.T.0)
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If (a+b):(a-b)=5:3, then (a? +b?):(a®-b?)="?
(1) 17:15 (2) 25:9 3) 4:1 4) 16:1
The mean of 50 observations was 36. It was found later that an observation 48

was wrongly taken as 84 and observation 32 was wrongly taken as 23. The
corrected new mean is

(1) 3546 (2) 3564 (3) 3644 (4) 36:54

If FAITH is written as KELVI, then how CLOUD can be written as

(1) HEWRP (2) HPERW (3) HPRWE (4) HPWRE

Daya has a brother Anil. Daya is son of Chandra. Biman is Chandra’s father. In
terms of relationship, what is Anil of Biman?

(1) Grand-uncle (2) Grandson (3) Son-in-law (4) Brother

Substitute the correct set of symbols in place of # in the following equation :

65040011036

(1) ~F= (2) x+= B) ++= @) +x=

A boy takes 20 minutes to reach the school at the speed of 12 km/hr. If he

wants to reach the school in 15 minutes, the speed should be

(1) 15 km/hr (2) 16 km/hr  (3) 18 km/hr  (4) 19 km/hr

12
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Find the missing number
ﬁ
‘ 4 6 S

(1) 25 (2) 47 3) 37 @ 41

How many times in a day (i.e., 24 hours) the hands of the clock are in a straight
line but not together?

(1) 24 (2) 22 ' 3) 12 (4) 11

Directions (Question No. 69 to 71) : In each question below are two statements
followed by two conclusions number I and II. You have to take the two statements to be
true evén if they seen to be at variance from commonly known facts and then decide
which of the given conclusions logically follows from the given statements disregarding
commonly known facts. Given answers are :

69.

(184)

(1) if only conclusion 1 follows

(2) if only conclusion 1I follows

(3) if either conclusion I or II follows

(4) if neither conclusion I nor II follows

Statements :  No holiday is vacation
Some vacations are trips

Conclusions : (I) No trip is holiday
(I) Some holidays are definitely not trips

Answer :

(1 2) ) (@

13
(P.T.0)



16P/302/6

70.

71.

72.
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74.
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Statements : Some kites are birds
No kite is an aeroplane

Conclusions : (I) All aeroplanes are birds
(I) Some birds are definitely not kites

Answer :
(1) (2) __ (3) (4)
Statements :  All metals are plastics

All plastics are fibres

Conclusions : (I) At least some fibres are metals

(I) Some metals are not fibres
Answer :

(1) 2) @ (4)

In how many different ways can the letters of the word ‘STORE’ be arranged?
(1) 24 (2) 720 (3) 120 (4) 140

If 23x5=27 and 13x8 =20, then 29x6="?

{1) 33 (2) 34 (3) 36 (4) 174

Select the missing figure from the given responses

Question Figures :
] W] (A L]
Answer Figures :

) o R | e | e

14
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Directions (Question No. 75 to 79) : Select the related letters/word/number from the
given a_lternativcs.

75.

76.

i

78.

79.

80.

(184)

Hard : Soft : : ?
(1) Blue : Red -

(3) Beautiful : Ugly

Sphere : Cube : Circle : ?
(1) Round (2) Square
Wood : Table : : ? : Knife
(1) Fork (2) Chair

JLN : SQO ;: : PRT : ?

(1) UYw (2) UTV
36:64::?:81
(1) 49 2) 64

(2) Bold
(4) Kind

(3) Ring

(3) Steel

(3) YWU

15

: Successful
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(4) Oval

(4) Saw

(4) VUT
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SECTION—B

BIOLOGY

81. Virus-free plant can be generated commercially through
(1) cell culture (2) pollen culture

(3) apical meristem culture (4) embryo culture

82. Yeast Artificial Chromosome (YAC) is used for
(1) cloning large segments of DNA
(2) cloning only yeast genomic DNA
(3) cloning only ¢cDNA sequences
(4) All DNA except plant DNA sequences

83. Photosynthetic yield declines at longer wavelength of red light (beyond 680 nrn]
because such light is absorbed by

(1) PS 1 only (2) PS II only
(3) None of the photosystems (4) Both PS T and PS 1l

84. Collateral vascular bundle is said to be closed type when
(1) cambium is present between the xylem and phloem
(2) cambium is absent between the xylem and phloem
(3) cambium is present outside tJIw xylem and phloem

(4) cambium is present inside the xylem and phloem

16
(184)
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How many carbon atoms are present in oleic acid?
(1) 16 carbons, with one double bond

(2) 18 carbons, with one double bond

(3) 18 carbons, with three double bond

(4) 20 carbons, with one double bond |

Gynobasic style is found in family
(1) Leguminosae (2) Acanthaceae (3) Solanaceae (4) Lamiaceae

Semi-autonomous -organelle is

(1) elaioplast (2) peroxisome  (3) chloroplast (4) leucoplast

Plectostele is found in
(1) Lycopodium serratum (2) Lycopodium clavatum

(3) Lycopodium cernuum (4) Lycopodium annotinum

Dinoflagellates are related to

(1) Prokaryotes  (2) Mesokaryotes (3) Eukaryotes  (4) Archaebacteria

Fire algae belong to

(1) Pyrrophyta = (2) Xanthophyta (3) Rhodophyta

Which plant and its part contain.the alkaloid wincristine and vinbjastines
. e’

(1) Adhatoda vasica (2) Rauwolfia serpenting

(3) Catharanthus roseus (4) Selagineliq

17
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92. A food chain starting from a large autotroph and ending successively in smaller
sized organism '

(1) grazing food chain (2) detritus food chain

(3) parasitic food chain (4) autotrophic food chain

93. Which of the following is primarily concerned with reduction in emission of
greenhouse gases?

(1) Kyoto protocol . (2) IPCC

(3) CBL (4) Montreal protocol

94. Woronin bodies are found in
(1) Bryophyta (2) Basidiomycotina

(3) Myxomycotina (4) Ascomycotina

95, Exccss of nitrates in drinking water causes

(1) Minamata disease (2) Itai-itai disease

(3) methaemoglobinaemia (4) osteomalacia

96. Water can move through apoplast in most of the root tissues, except the cells of

(1) epidermis (2) endodermis (3) pericycle (4) cortex

97. Which of the following Was an Indian Paleobotanist?

U—) Acharya J. €: Bose (2] S. R. Bose

(4) Birbal Sahni

(3] P. Agarkar
18
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Ecology is the study of reciprocal relationship between
(1) animals and plants (2) animals and man

(3) organisms and man (4) organisms and environment

Living organisms can be best studied by

(1) electron microscope (2) phase contrast microscope

(3) compound microscope (4) inverted microscope

The enzyme which maintains the chromosome from being shortened with each
round of replication is

(1) telomerase (2) helicase

(3) reverse transcriptase . (4) topoisomerase

If 0:-1 M solutions of sodium dihydrogen phosphate and disodium hydrogen
phosphate are mixed together in equal proportions, What is the pH of the
mixture if the pka'-values of orthophosphoric acid ( H3PO,) are 2-0, 6-8, 12:0

(1) 2:0 (2) 4-4 (3) 68 (4) 94

The oxygen dissociation curve of normal adult haemoglobin jg most CffCCﬁVEIY
shifted to the right by which of the following?

(1) Cooperative binding of oxygen

{2) Increased pH

(3) Increased 2,3-bisphosphoglycerate

(4) Decreased CO,

19
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103. Blood glucose is maintained at the concentration of 4-5 to 5:5 mmole/L but may
rise to 65 to 7-2 mmole/L after feeding or decrease to 39 mmole/L in the
fasting state. Which enzyme plays an important role in regulating blood glucose
levels after feeding?

(1) Glucokinase (2) Glucose-6-phosphatase

(3) Phosphofructokinase (4) Pyruvatekinase

104. The specific activity of an enzyme is

(1) the amount of enzyme that produces 1 mole of product per second under
standard condition

(2) the activity of an enzyme in relation to a standard preparation of the enzyme
(3) the number of enzyme units per milligram of enzyme protein
(4) the amount of enzyme causing transformation of 1 pmole of substrate per

minute under standard condition

105. Blood group type ‘O’ is characterized by

(1) absence of agglutinogen A and B on RBC
(2) presence of agglutinin a and agglutinin § in serum
(3) presence of agglutinogen A and B on RBC

(4) presence of ‘0’ substance on RBC

106. If the cytosine content of double-helical DNA is 20% of the total bases, the

adenine content will be

(1) 20% (2) 30% (3) 40% (4) 50%

20
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Which of the following compounds is a gratuitous inducer of B-galactosidase in
E. coli?

(1) Allolactose (2) Isopropylthiogalactoside

(3) Glucose- | (4) Lactose

The removal of two-carbon units from a fatty acyl coenzyme A involves four

sequential reactions. Which of the following best describes the reaction
sequence?

(1) Dehydrogenation, hydration, dehydrogenation, cleavage
(2) Oxidation, dehydration, oxidation, cleavage

(3) Hydrogenation, dehydration, hydrogenation, cleavage
(4) Reduction, hydration, dehydrogénation, clcavagc

Which of the following is incorrectly paired?
(1) '. Tympanic membrane : manubrium of malleus

(2) Helicotrema : apex of cochlea

(3) Foot plate of stapes : oval window
(4) Otolith : semicircular canal

Maximum absorption of short chain fatty acids produced by bacteria occurs in
the

(I) duodenum (2) colon (3) jejunum (4) ileum

On the summit of Mt. Everest, where barometric

pressure jg g,
the partial pressure of O, is about ut 250 mm Hg,

. . | "
() 05 mm Hg (2) Smm Ky (3) 50 mm Hg 4) 100 He
21 '
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112.
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114.

115.

116.

(184)

What is the clearance of a substance when its concentration in the plasma is
10 mg/dL, its concentration in the urine is 100 mg/dL, and urine flow is
2 ml/min?

(1) 2 mL/min (2) 10 mL/min (3} 20 mL/min (%) 200 mL/min

Which of the following parts the eye has the greatest concentration of rods?
(1) Ciliary body (2) Optic disc

(3) Fovea centralis (4) Parafoveal region

The effect of insulin on the glucose transport is to

(1) permit transport against a concentration gradiént

(2) enhance transport into adipocytes

(3) enhance transport across the tubular epithelium of the kidney
(4) enhance transport through the intestinal mucosa

Assuming a regular menstrual cycle of 28-30 days, ovulation would be expected
to occur between

(1) days 6 to 8 (2) days 10 to 12

(3) days 14 to 16 (4) days 18 to 20

Ancylostoma live in intestine of man and feed upon

(1) digestive juice (2) blood

(3) food (4) mucosal epithelial cells

22
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117. Larva of Obelia is
(1) amphiblastula (2) scyphistoma

(3) planula (4) parenchymula

118. Infective stage of plasmodium in man is

(1) trophozéite (2) ookinete (3) sporozoite (4) schizont

119. Microfilariae refer to
(1) female Wuchereria bancrofti
(2) male Wuchereria bancrofti
(3) living embryo of Wuchereria bancrofti
(4) embryo sét free in water by female moaqﬁito
120. Which of the following vitamins would most likely become deficient in a person
who develops a completely carnivorous life style?

(1) Thiamine (2) Niacin (3) Cobalamin (4} Vitamin C

(184) 23
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121.

122,

123.

124,

125.
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SECTION—B

CHEMISTRY

What is the time (in sec) required for depositing all the silver present in 125 mL
of 1 M AgNO, solution by passing a current of 241-25 A? (1 F = 96500 C)

(1) 10 (2) 50 (3) 100 (4) 1000

Given that
C +02 - COQ; ﬂHc': =X kJ
2CO0+0,; > 2C0,; AH°=-y kJ
The heat of formation of carbon monoxide will be

() (y-2x)/2  (2) y+2x (3) 2x-y (4) (2x-y)/2

Ethylene glycol is used as an anti-freeze in a cold climate. Mass of ethylene
glycol which should be added to 4 kg of water to prevent it from freezing at -6 °C

will be (K, =1-86 K kg mol ™' and molar mass of ethylene glycol = 62 g mol /)

(1) 600 g (2) 800 g (3) 200 g (4) 400 g

92 g N,04 1s heated in a 1 L vessel till equilibrium state is established

N,0,(g)=2NO,(g). In equilibrium state 50% N,0, was dissociated. Given
molecular weight of N,0, =93 g/mol. Equilibrium constant will be

(1) 01 (2) 04 (3) 02 (4) 03

A mixture of éthyl alcohol and propyl alcohol has a vapour pressure of 290 mm
at 300 K. The vapour pressure of propyl alcohol is 200 mm. If the mole fraction
of ethyl alcohol 1S 0-6, its vapour pressure (in mm) at the same temperature will

be
(1) 350 (2) 300 (3) 700 (4) 360
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128,

129,

130.
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The number of atoms present in 100 g of a f.c.c. crystal with density d =10 g/
cm® and cell edge equal to 100 p.m. are

(1) 1x10% (2) 2x10% (3) 3x10% 4) 4x10%

Work done during isothermal expansion of one mole of an ideal gas from 10 atm
to 1 atm at 300 K is

(1) 57441 J (2) 75441 J (3) 45741 J (4) 4754-1 J

Most probable speed, average speed and root mean square speed are related as
(1) 1:1-128 : 1-224 (2) 1:1-128 : 1424

(B) 1:2-128 : 1224 (4) 1: 1428 : 1-442

If the masses of an electro_n and 1 hydrogen atom are 1-008655 a.m.u. and
1-007825 a.m.u., respectively, and 1 a.m.u. =931-5 MeV, the binding energy per
nucleon in He atom “He, of mass 400260 a.m.u. is

(1) 57740 MeV  (2) 47750 MeV  (3) 7-4750 MeV (4) 70745 MeV

The degree of hydrolysis of a salt of weak acid and weak base is given by the

expression
K, ,-K :
() e= == -8 (2) o= Ky K,
K, K,
B) = Ko
K, K, @) « = Ry Ry, .

25
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131.

132.

133.

(184)

Phenol can be converted to salicylic acid by using
(1) CHCI, in presence of alkali followed by oxidation
(2) CCl, in alkali

(3) CO, and alkali under pressure

(4) All of the above

Which one of the following pairs represents a set of electrophiles?
(1) Br® and CCl, (2) H® and H,0

(3) BF; and NHj, (4) H® and AICl,

Considering the rate of solvolysis of the compound A and B under Sy 1 reaction
condition, which one of the following state is true?

Br Br
(4) (B)

(1) Compound A reacts with faster rate than B
(2) Compound B reacts with faster rate than A

(3) Both A and B reacts at the same rate

(4) None of 4 as well B reacts
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136.
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The order of increasing rate of reaction with Br, /FeBr; of the following
compounds A, B and C, will be '

0 : 0
sslcollic®
A B &
(1) A<C<B (2) A<B<C 3) C<A<B 4) C<B<A

Among the following hydrocarbons ‘A—D’, which one is the strongest acid?

For the nitration of the following compounds A-C under mlxed acid condition,
the increasing order for the rate of reaction is

%QSP

(1) A<B<C (2) B<A<C

B) C<A<B 4) C<B<A

27
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137. In the following reaction sequence :

OQ () OsOy, NaHCO; | f(ijHIOs o
(iii) NaOH, A

CH,

Compound A and B are

(ll[izilfijinjH'[zzj[aijéo | (Q)I:::]:;2\O}1 Iill‘l!ﬂ
&, oy 8
(A) (A) (B)

(B)

on COOH - CHO COOH
(3) (jéz/ @%0 (4) <j%0 COOH
CH, OH Hj H;
(4) (B) (A) (B)

138. In the following compound A chlorine may be liberated easily in the form of

Cl

(Compound A)

() Cel 2) 81 | 8] C1I** (4) C

28
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139. Compound A and B are

COOH
H—+— OH
HO——H
CH,
(A)

(1) enantiomers

(3) epimers

16P/302/6

H
HO —+—— COOH
H —1——CH;4
OH
(B)

(2) diastereomers

(4) identical

140. In the following reaction, the major product is

0o

& " CI\J:LH aq. NaOH A (?)

m&@ (z)g]ﬂ o I3 QN

141. Gases responsible for acid rain are

(1) COy and NO,

(3) hydrocarbon and COy

(184)

(2) NOy and SO,
(4) CO+CO,

(P.T.0,)
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142.

143.

144,

145.

146.

147.

(184)

The criteria for selection of a pH indicator is

(1) pH =pK3 +1 (2) pH=1+KL
a

(3) pH =pKy (4) pH =K, £1

Which of the following is the correct structure of oxine?

() @ o @ (O “

OH NH,

The salt of a wcak basc is

(1) neutral (2) strong acid  (3) strong base (4) weak acid

The expression for standard deviation is

i 1 _[rm-wr
W S=y=F7 @ S=y=35
X ¥ 2

_ z_(ﬁ;x_)i : 4) S- T(x-x%)
The amount ‘opm’ is
(1) mg/mL (2) pg/mL  (3) ng/mL (4) g/mL
How many millilitres of 0:25 M solution of H,S0, will react with 10 mL of a
025 M solution of NaOH?
(1y 05 mL (2) 50-0 mL - (3) 0-05 mL (4) 50 mL
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151.

152.

153.
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Which of the following reagents is used for the estimation of moisture in a
compound?

(1) Malaprade reagent (2) Quadrivalent cerium

(3) Chloramine-T (4) Karl Fischer reagent

The relation between A and % T is

(1) A=log%T -2 (2) A=2-log% T

3) A=log%T  4) A=2+10og%T

20 mL of an aqueous solution of 0:10 M butyric acid is shaken with 10 mL

ether. After the layers are separated, it is determined by titration that 0'5 m mol

butyric acid remains in the solution. In this experiment, distribution ratio is
calculated as

(1) 20 (2) 40 (3) 60 @) 100

Which of the following is an inner orbital complex?

(1) Fe(H,0)2" (2) Fe(CN)g~ (3) Fe(acac), (4) FeF?

Which of the following shows spin-crossover phenomenon?
(1) Fe(Et,dtc); (2) Fe(pydtc),
(3) Fe(Xanth), “) [Co(terpy), I(Ncs),

Chlorophyl is a complex of

(1) Ca () La (3 Mg (4 Co

31
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154,

155.

156.

157.

158.

(184)

In oxyhaemoglobin iron has

(I) octahedral coordination and is paramagnetic
(2) octahedral coordination and is diamagnetic
(3) square pyramidal and is paramagnetic

(4) squarc pyramidal and is diamagnetic

Shape of N(SiH,), is
(I) trigonal pyramidal (2) trigonal planar

(8) V-shape (4) distorted tetrahedral

Stability of MO}, ions increases in the order
(1) UO% <NpO% < PuO; < AmO; (2) NpO32* < PuO} < U0} < AmO;

(3) AmO} < UOj; < NpO; < PuO; (4) UO; > NpOj >Pu0j; > AmO;

Yellow colour of K,CrO, is due to

(1) d-d transition

(2) intraligand transition

(3) ligand to metal charge transfer transition

(4) metal to ligand charge transfer transition

Element with atomic number 110 is

) Ru (2) Ds (3) Re (4) Mt
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159. Ni(NH:,):;)+ shows A, values at 10750, 17500 and 28200 cm™ in its electronic

160.

(184)

spectrum. The value of Racah parameter for the complex is

(1) 8966 (2) 7966 (3) 9966 (4) 6966

Which one of the following is used in confirmation te
qualitative analysis? |

(1) SnCl,

st of manganese in

(2) NaBiO,

(3) K,Cr,0, (4) Magneson reagent

33
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161.

162.

163.

164.

165.

(184)

SECTION—B
PHYSICS
An object starts from rest at the origin and moves along the x-axis with a

constant acceleration of 4 m/s”. Its average velocity as it goes from x=2m to
x=8 m is |

(1) 1 m/s (2) 2 m/s (3) 3 m/s (@) 6 m/s

When the temperature of a copper penny is increased by 100 °C, its diameter
increases by 0-17%. The area of one of its faces increases by

(1) 0:17% (2) 0:34% (3) 0:51% | (4) 0'13%

A small object has charge Q. Charge g is removed from it and placed on a
second small object. The two objects are placed 1 m apart. For the force that
cach object exerts on the other to be a maximum. g should be

(1) 20 (2) @ (3) Q/2 (4) 0/4

The reactance in ohms of a 35 uF capacitor connected to a 400 Hz generator is

(1) 0 " (2) 0014 (3) 0:088 (4) 11

The purpose of Millikan’s oil-drop experiment was to determine

(1) the mass of an electron

(2) the charge of an electron
(3) the ratio of charge to mass for an electron

(4) the sign of the charge on an electron
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168.

169.

170.

171.

(184)
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Suppose A = BC, where A has the dimension L/ M and C has the dimension L TE
Then B has the dimension

(1) T/M (2) L*/T™M (3) T™M/L? 4) L*T/M

The index of refraction of a certain glass is 1-50. The sine of the critical angle for
total internal reflection at a glass-air interface is
(1) 050 (2) 0-67 (3) 0-75 (4) 1-00

According to relativity theory, a particle of mass m with a momentum of 2me has
a speed of

(1) 2¢ (2) 4c 3) ¢ (4) 0-89¢

The shimmering or wavy lines that can often be seen near the ground on a hot
day are due to

(1) Brownian movement (2) reflection

(3) refraction (4) diffraction

A boy on the edge of a vertical cliff 20 m high throws 3 stone horizontally

outward with a speed of 20 m/s. It strikes the ground at what horizontal
distance from the foot of the cliff ? Use g =10 m/s?

(1) 10 m (2) 40 m (3) 50 m

An inelastic collision is one in which

(1) momentum is not conserved but kinetic energy is conserveq
(2) total mass is not conserved but momentum ig CoNseryeq

(3) neither kinetic energy fior momentum is conserveq

(4) momentum is conserved but kinetic energy IS Not copg
€rved

35
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172,

173.

174,

175.

176.

1717.

(184)

If the kinetic energy of a particle is equal to its rest energy, then its speed must
be

(1) 0-25¢ (2) 0-50c (3) 0-87c 4) c

The frequency of light beam A is twice that of hght beam B. The ratio E, /Eg of

photon energies is

(1) 1/2 (2) 1/4 @ 1 (4) 2

The quantum number n is most closely associated with what property of the
electron in a hydrogen atom?

(1) Energy (2) Orbital angular momentum

(3) Spin angular momentum (4) Magnetic moment

A Laser must be pumped to achieve |
(1) a metastable state (2) fast response

(3) stimulated emission (4) population inversion

A 5 kg concrete block is lowered with a downward acceleration of 2-8 m/s” by
means of a rope. The force of the block on the rope 1s

(1) 14 N, up @) 14 N, down (3) 35 N, up (4) 35 N, down

The force exerted by a uniform electric field on a dipole is

(1) parallel t© the dipole moment
(2) pexpendIC\.ﬂaI to the dipole moment

(3) parallel t0 the electric field

(4) None of the above
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180.

181.

182.
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An electron is accelerated from rest through a potential difference V. Its final
speed is proportional to .

(1) v (2) v? (3) YV @) 1/v
The r.m.s. speed of an oxygen molecule at 0 °C is 460 m/s. If the molar mass of

oxygen is 32 g and that of helium is 4 g, then the r.m.s. speed of a helium
molecule at 0 °C is

(1) 230 m/s (2) 326 m/s (3) 650 m/s (4) 1300 m/s

The Stern-Gerlach experiment makes use of
(1) a strong uniform magnetic field

(2) a strong non-uniform magnetic field

(3) a strong uniform electric field

(4) a strong non-uniform electric field

A single force acts on a particle situated on the positive x-axis. The torque about
the origin is in the negative z-direction. The force might be

(1) in the positive y-direction (2) in the negative y-direction

(3) in the positive x-direction (4) in the negative x-direction

A shearing force of 50 N is applied to an aluminium rod with a Jep

cross-sectional area of 1-0x107% m, and a shear mo
a result the rod is sheared through a distance of

gth of 10 m, a
dulus of2.5x1010 N/m?. As

(1) zero (2) 1'9 mm (3) 19 cm 4) 19 em
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183.

A sta_tionary source generates 50 Hz water waves whose speed is 2:0 m/s. A
boat is approaching the source at 10 m/s. The frequency of these waves, as

observed by a person in the boat, is

184.

185.

186.

187.

188.

(184)

(1) 50 Hz (2) 15 Hz (3) 20 Hz " (4) 30 Hz

An object moves around a circle. If the radius is doubled keeping the speed
same, then the magnitude of the centripetal force must be

(1) twice (2) half (3) four times (4) one-fourth

An ideal gas has molar specific heat C, at constant pressure. When the
temperature of n moles is increased by AT the increase in the internal energy is

(1) nC, AT (2) n(C, +R)AT
(3) n(C, -R)AT (4) n(2C, +R) AT

A slow (quasi-static) process is not reversible if

(1) the temperature changes

(2) energy is absorbed or emitted as heat

(3) work is done on the system

(4) friction is present

Two plane mirrors make an angle of 120° with each other. The maximum
ber of images of an object placed between them is

(2) two | (3) three (4) four

num

(1) one

Let M denote the mass of Earth and let R denote its radius. The ratio g/G at
Earth’s surface 1s |
@) M/R? 3) MR® (4) M/R

38
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191.

192.

193.

194,
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One mole of an ideal gas expands reversibly and isothermally at t?mpcraturl": T
until its volume is doubled. The change of entropy of this gas for this process is

(1) RlIn2 (2) (In2yT (3) O (4) RT'In2
10 C of charge is placed on a spherical conducting shell. A particle with a

charge of - 3 C is placed at the centre of the cavity. The net charge on the outer
surface of the shell is

[N =7 2 -3C (3) 0 C 4 +7C

In a Young’s double-slit experiment, light of wavelength 500 nm illuminates two
slits that are separated by 1 mm. The separation between adjacent bright
fringes on a screen 5 m from the slits is

(1) 0-10 cm (2) 025 cm (3) 0-50 cm (4) 10 cm

Radioactive “°Sr has a half-life of 30 years. What percent of 4 sample of 93,
will remain after 60 years?

(1) 0% (2) 25% (3) S0% 4) 75%

A concave mirror forms a real image that is twice the size of the object. If the

object is 20 cm from the mirror, the radius of curvature of the mirror must be
about

(1) 13 cm (2) 20 cm (3) 27 cm

(P.T.0,
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195. In a metal at O K, the Fermi energy is
(1) the highcest energy of any electron
(2) the lowest energy of any electron

(3) the mean thermal energy of the elec&ons

(4) the energy of the top of the valence band

196. Which one of the following is not needed in a nuclear fission reactor?

(1) Moderator (2) Fuel (3) Coolant (4) Accelerator

197. Iron, rather than copper, is used in the core of transformers because iron
(1) can withstand a higher temperature
(2) has a greater resistivity
(3) has a very high permeability

(4) makes a good permanent magnet

198. When you stand in fronf. of a plane mirror, your image is
(1) real, erect and smaller than you
(2) real, erect and the same size as you
(3) virtual, erect and smaller than you |

@) virtual, erect and the same size as you

(184) 0
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In a photoelectric effect experiment the stopping potential is
(1) the energy required to remove an electron from the sample
(2) the kinetic energy of the most energetic electron ejected

(3) the potential energy of the most energetic electron ejected

(4) the electric potential that causes the electron current to vanish

A femtometre is
(1) larger than 1077 m (2) 10° m

(3) 10 m (4) 107 m

41
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SECTION—B
MATHEMATICS

201. A transformatlon o= az+B where a and B are complex constants, is the

resultant of

(1) magnification and translation
(2) magnification, rotation and translation
(3) rotation and translation

(4) None of these

; 1.
202. The number of poles of the function f(z)=tan = is

(1) 1 (2) 2 (3) O (4) None of these
203. The value of I il—n—t dt is
n . n n
(1) = (2) 5 (3) 5 (4) 5

204. The function f(z)=4|xy|, where z=x+1y is
(1) analytic function at z=0 | (2) not analytic at z=0
@) f'(2) exists at z=0 | (4) None of these

A2\ . Ee* .
205. The value of [—E—]e -Aze" is
X

(1) e** (2) e* (3) e (4) None of these

(184) 42
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206. If A" (1-x)(1-2x)(1-3x)=-36, then the value of n is

(1) 6 (2) 3 (3) 2 (4) 36

207. In the trapezoidal rule, we assume that the function f (x)is a polynomial of
degree

(1) one (2) two (3) three (4) four

208. The general solution of linear difference equation (E% —-2E -8}y, =0 is
(1) Y = (-2)" + 4" (2) yr =¢2" +c,4*

(3) Yp =c;(-2)F + Cs (-4) (4) yx = 2% + 02(“'4)k

209. Range of the sequence {-1,1,-1,1,-} defined by

(1) (-1} () {-11} (3) real numbers (4) None of these
210. The perpendicular distance of any point p (x, y, z) from the z-
(1 = 2) yx? +y?
V2 +y? + 2 Bl ax g

(3) 1

axis is given by

(4) 2

211. The planes bx-ay=n, cy-bz=1land az-cx=m intersect in g line if

(1) a+b+c=0 2 a=b=c

@) al+ bm+cn=0 @ +m+in=p

(184) 43
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212.

213.

214.

215.

216.

217.

(184)

Let F(x y, 2 t) = 0 be a homogeneous equation of second degree representing a
cone. Then the coordinates of its vertex satisfy

OF oF oF oF oF
) £20,2 20,220,450 O Z=0,%-0%_0%F_¢
ox oy oz ot ox oy 0z ot

oF o
(3) ——=0,—F=0,QE=O (4) None of these
ox dy 0z

The equation of right circular cone with vertex (0, 0, 0) and axis along z-axis and
semi-vertical angle 0 is

(1) «’52“"92=z2 tan® 0 2) x? +y?=2* sin? 0
(3) ¥* +y% —2% cot? 0 4) x*+y? =2%cos? @
The radius of the curvature at the origin for the curve r = a sin nf is given by

(1) 2na (2) nz—a (3) 2?" (4) n’a?

The circular asymptote of the curve r = f (8) is given by

(1) r=lim £ (0) @ r=lim £ ©)
(3) 0 =lim f(r) (4) None of these
r-0
a
How many asymptotes of the curve r = m has?
1y O (2) 2 (3) 3 (4) infinite

n
T

2
> " x dx are
[ st waxand [g <

(2) equal only in some particular cases
(4) None of these
44
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222.
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1

lim [tan T tan 2N tan E]" is equal to
n-wo 2n 2n 2n

(1) 0 2) 1 3) e @) e

EZ J':na r do dr is given by

sin? 0 sin@ 7
5 de (2) jo Erdr

(1) [z
(3) [2 (1-cos26)do (4) None of these

The initial value problem % =x,Y(0)=1 has
(1) only one solution (2) two selutions

(3) no solutions = (4) an infinite number of solutions

The general solution of the differential equation (y — px)(p-1)= pis given by

(1) y=l)mc+g-f—1 (2) y? =4cx

c
6.y =gt @ (y-x)(c-1)=c

If Ais a 3x3 matrix with det(A) =3, then det(adj A) is

(1) 3 (2) 9 (3) 27 (4) 81
1 0 0

IfA=[0 1 O,than_,Qis
2a 2b -1

(1) null matrix  (2) unit matrig 3) A 4) -a

45
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0 01
224. The inverse of the matrix A=|0 1 0}is
I O D
1 01 1 00
() {0 1 0 2) {0 0 1 (3) -A (4) None of these
0 0 1 010
225, 4 2 )
If A= i 1P then (A-2I)(A-3I)1s
(1) identity matrix - (2) null matrix
(3) nil potent matrix (4) None of these

226. The virtual work done by the tension of an extensible string is

(1) zero ' (2) -ve
(3) +ve : (4) Both zero and +ve

227. Tension at any point of the catenary is

(1) wx (2) wy (3) we (4) wy

228. A uniform string hangs freely under gravity. The mass per unit length
" is proportional to

(1) sec’ v (2) cos? y @) sec? y /p (4) tan® y

229. The equation of catenary of uniform strength 1s

(1) y=alog sec(x/a) (2) y=log sec(x/a)

3) y:logcos{x}a] 4) y=alogcos[x/a)

46
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If a particle moves along a circle of radius r with centre at pole, then its radial
acceleration is

(1) r?o @) -r62 (3) #+r6? @) ro?

A particle slides down the outside of a smooth vertical circle of radius a, start@ng
from the rest at the highest point. It will leave the circle after descending
vertically a distance equal to

(1) a/3 (2) 2a/3 (3) a/2 (4) a/a

In order to rise above the horizontal diameter of a vertical circle, the velocity of a

projection u of a heavy particle tied to a light inextensible string of length a will
be related to the length of the string as

(1) u* 2 2ag (2) u?<2ag (3) u? >2ag (4) u? <2qg
The series T ;1-1; is convergent if

(1) p<1 @) p=1 @) p=w 4) p>1

In an inner product space V(F)is

(1) lta, b)|=)]a]l+|b|| @) l(a, b)I<(la]l-|5]

3) (@, by\=llall-||b]] @ 1@ b)<llai+|b)

The Christoffel’s symbols are

(1) tensor quantities (2) not tensor Quantitieg

(3) covariant tensors (4) contravariant tensorg

47
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236.

237.

238.

239.

240.

The number of Serret-Frenet formulae is/are

(1) 1 (2) 2 (3) 3 4) 4

The Riemannian metric is

(1) ds? =ng; dx' dxj (2) -ds® =[ij, k] dx' dx

(3) ds® = gy dx' dxj (4) ds? ={ j k} dx' dx

The value of L {SH; at} is equal to
(1) sin™ (a/p) (2) cos™ (a/p)

(3) tan”! (a/p) (4) cot™ (a/p)

The function f(z)=|zl2 1s
(1) differentiable everywhere (2) differentiable nowhere

(3) differentiable at the origin only (4] differentiable at z=0 and z=1

ary condition that surface z = f (x, y) should represent a developable

The necess

surface is

(1) r’t? = 2) nt-s*<0
(3) rt-s*>0 @) =5’

L& &

48 D/6(184)—2450
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