
BIOLOGY I - SECTION A
1  Carrying capacity is:

1. The term used to describe the stress a population
undergoes due to limited resources
2. Always unlimited
3. The maximum population size that a particular
environment can support
4. Seldom reached by marine producers and consumers
because of the vast resources of the ocean

2  What is the correct sequence of plants in primary

succession in water (pioneer species to climax
community)?
 

1.
Phytoplankton - Submerged plant stage - Marsh-
meadow stage - Reed swamp stage - Submerged free
floating plant stage - Scrub stage - Forest

2.
Phytoplankton - Submerged plant stage - Submerged
free floating plant stage - Reed swamp stage - Marsh-
meadow stage - Scrub stage - Forest

3.
Phytoplankton - Submerged plant stage - Reed
swamp stage - Marsh-meadow stage - Submerged
free floating plant stage - Scrub stage - Forest

4.
Phytoplankton - Submerged plant stage - Marsh-
meadow stage - Reed swamp stage - Submerged free
floating plant stage - Forest - Scrub stage

3  Given below are two statements

Statement I: The pyramid of energy is always   upright,
can never be inverted
Statement II: When energy flows from one trophic level
to next trophic level, some energy is always lost as heat
In light of the above statements, choose the most
appropriate answer from the options given below
1. Both statement I and statement II are correct
2. Both statement I and statement II are incorrect
3. Statement I is correct but statement II is incorrect
4. Statement I is incorrect but statement II is correct 

4  ______A_________ and ________B__________

are required in the extension step of PCR to extend the
primer sequences from the
3' end of each primer. Choose the option which correctly
fills the blanks A and B.
A B

1. Deoxyribonucleotide triphosphate Thermolabile Taq
polymerase

2. Ribonucleoside triphosphate DNA polymerase
3. Deoxyribonucleoside
monophosphate 94°C temperature

4. Deoxyribonucleoside triphosphate
Thermostable
DNA
polymerase

5  Which of the following can act as selectable

markers in a cloning vector?
a. ampR
b. tetR
c. ori
d. rop
Select the correct option.
1. (a) and (b)
2. (c) and (d)
3. (a), (c) and (d)
4. (a), (b), (c) and (d)

6
The following graph depicts changes in two populations
(A and B) of herbivores in a grassy field. A possible
reason for these changes is that

1. both plant populations in this habitat decreased.
2. population B competed more successfully for food
than population A.
3. population A produced more offspring than population
B.
4. population A consumed the members of population B.
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7  Read the following statements and choose the

correct option.
Statement(A): DNA cannot pass through cell membranes
as it is a hydrophobic molecule.
Statement(B): Treatment with Ca2+ ions increases the
efficiency with which DNA enters into the bacterium.
1. Only statement A is correct
2. Only statement A is incorrect
3. Both A and B statements are correct
4. Both A and B statements are incorrect

8  Conservation hotspots are best described as:

(1) Areas with large numbers of endemic species that are
disappearing rapidly
(2) Areas where people are particularly active supporters
of biological diversity
(3) Islands that are experiencing high rates of extinction
(4) Areas where native species are being replaced with
introduced species

9  In agarose gel electrophoresis, DNA molecules are

separated on the basis of
a. Size
b. Charge
c. Charge to size ratio
d. Length of agarose gel
Select the correct option:
1. a only
2. b only
3. a, b and c
4. a, b, c and d

10  Commensalism is an association of two species in

which
1. one lives, attached to the other, without harming it
2. both organisms derive benefits from each other
3. one derives its nutrition from the other
4. none of the above

11  Select the incorrect match with respect to rDNA

technology:
1. Bioprocess engineering        – Maintenance of sterile
ambience
2. Genetic engineering               – Alteration of genetic
material
3. Downstream processing    – Biosynthetic stage
4. Biosynthetic stage             – Culturing of recombinant
host cells

12  Death of organism is the beginning of food chain in

which
1. Energy and nutrient requirement is met by degrading
organic matter
2. Major conduct for energy flow is operational in
aquatic ecosystem 
3. Number of trophic levels are limited
4. Producers belong to first trophic level

13  Genetically modified plants have not been useful to

1. Make crops more tolerant to abiotic stresses
2. Reduce reliance on chemical pesticides
3. Reduce post-harvest losses
4. Decrease efficiency of mineral usage by plants

14  Match column I with column II and choose the

correct option:
Column I Column II

a. Salmonella
typhimurium (i) Source of EcoRI

b. Bacillus
thuringiensis (ii) Used in developing

transgenic tobacco plant

c. Agrobacterium
tumefaciens (iii) Used in creating first

recombinant DNA

d. Escherichia coli (iv) Gene used in creating
biopesticide

1. a(iv), b(i), c(ii), d(iii)
2. a(iii), b(iv), c(i), d(ii)
3. a(i), b(iv), c(ii), d(iii)
4. a(iii), b(iv), c(ii), d(i)

15  Given below are two statements 

Statement I: Standing state is the amount of inorganic
nutrients found in an ecosystem and it varies on a
seasonal basis 
Statement II: Standing crop is the mass of living matter
in an ecosystem and it tends to be more readily apparent
in terrestrial environment as compared to aquatic
environment 
In light of the above statements, choose the most
appropriate answer from the options given below 
1. Both Statement I and Statement II are correct 
2. Both Statement I and Statement II are incorrect 
3. Statement I is correct but Statement II is incorrect 
4. Statement I is incorrect but Statement II is correct 

16  Mycorrhiza promotes plant growth by

1. Serving as a plant growth regulator
2. Absorbing inorganic ions from soil
3. Helping the plant in utilizing atmospheric nitrogen
4. Protecting the plant from infection
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17  Given below are two statements : 

Statement I: Proteins encoded by genes cryIAc and
cryllAb control corn borer, that of crylAb control the
cotton bollworms 
Statement II: Bt toxin protein exist as inactive protoxins
but once an insect ingests the inactive toxin, it is
converted into an active form of toxin due to the alkaline
pH of the gut 
In light of the above statements, choose the most
appropriate answer from the options given below:
1. Both Statement I and Statement II are true 
2. Both Statement I and Statement II are false 
3. Statement I is true and Statement II is false 
4. Statement I is false but Statement II is true 

18  Which of the following are not regulating services

of ecosystem services
i) Genetic resources
ii) Recreation and aesthetic values
iii) Invasion resistance
iv) Climatic regulation
1. i and iii
2. ii and iv
3. i and ii
4. i and iv

19  Assertion (A): The Mediterranean orchid Ophyrus

employs 'sexual deceit' to get pollinated by some male
bees.
Reason (R): Plant-animal interactions never involve co-
evolution.
1. Both (A) and (R) are true and (R) is the correct
explanation of (A)
2. Both (A)  and (R)are true but (R) is not the correct
explanation of (A)
3. (A)is true but (R) is false
4. Both (A) and (R) are false

20  Phosphorus cycle is different from carbon cycle

1. In having maximum gaseous contribution
2. In maximum availability in oceans
3. In being purely sedimentary
4. In being contributed by plants during stomatal
opening

21  Consider the given statements and select the option

that correctly states them as true (T) or false (F).
(a) A gene whose expression helps to identify
transformed cell is known as a selectable marker.
(b) BOD incubator is essentially required for growing
microbes on a large scale, for industrial production of
enzymes.
(c) For transformation, micro-particles coated with DNA
to be bombarbed using gene gun are made up of gold or
tungsten.
   (a) (b) (c)
1. T    T   T
2. T    F   T
3. T    F   F
4. F    F   T

22  The total number of plant and animal species

described so far is slightly  more than 1.5 million. This is
reported by
(1) IUCN- 2004
(2) IUN-2006
(3) IUCN-2006
(4) IUN-2004

23  Match column I with column II and select the

correct option.

Column I Column
II

a. Patent on Basmati rice by an American
company (i) 1983

b. First clinical gene therapy (ii) 1997
c. Humulin by Eli Lilly Co. (iii) 1972
d. Construction of first recombinant DNA (iv) 1990

1. a(ii), b(iv), c(i), d(iii)
2. a(i), b(ii), c(iii), d(iv)
3. a(iv), b(ii), c(i), d(iii)
4. a(ii), b(iv), c(iii), d(i)

24  How many of the following features are correct

with respect to plasmids? 
(a) Extrachromosomal DNA molecule 
(b) Replicate independent of chromosomal DNA 
(c) Widely used as cloning vectors for animals host cells
only 
1. Zero 
2. Two 
3. Three 
4. One 
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25  Which of the following is not an abiotic component

of the ecosystem?
1. Bacteria
2. Humus
3. Organic compounds
4. Inorganic compounds

26  Global warming can be controlled by:

1. Reducing reforestation, increasing the use of fossil
fuel.
2. Increasing deforestation, slowing down the growth of
human population
3. Increasing deforestation , reducing efficiency of
energy usage.
4. Reducing deforestation, cutting down use of fossil
fuel.

27  Amensalism can be represented as:

(1) Species A (-) : Species B (-)
(2) Species A (+) : Species B (0)
(3) Species A (-) : Species B (0)
(4) Species A (+) : Species B (+)

28  How does a Kangaroo rat cope with the North

American desert environment?
1. Water requirement is met by internal oxidation of
stored fat
2. It can concentrate its urine
3. Minimum water is used to remove excretory products
4. All of the above

29  Identify the palindromic sequence in the following

1. 

2. 

3. 

4. 

30  If the desired gene is introduced in coding sequence

of -galactosidase in pUC 8 cloning vector, then
resultant host cells will
1. Produce white coloured colonies
2. Grow on tetracycline containing medium
3. Produce blue coloured colonies
4. Not grow on ampicillin containing medium

31  DNA-DNA hybridisation occurs in which step of

polymerase chain reaction? 
1. Denaturation step 
2. Annealing step which requires 56°C temperature 
3. Step in which hydrogen bonds break 
4. Step requiring Taq polymerase and 94°C temperature 

32  Cryopreservation of gametes of threatened species

in viable and fertile condition can be referred to as
(1) in situ conservation of biodiversity
(2) advanced ex situ conservation of biodiversity
(3) in situ conservation by sacred groves
(4) in situ cryo-conservation of biodiversity

33  A few steps involved in recombinant DNA

technology are given below: 
(a) Isolation of desired DNA fragment 
(b) Fragmentation of DNA by restriction endonucleases 
(c) Isolation of DNA in pure form 
(d) Ligation of the DNA fragment into a vector 
(e) Transferring the recombinant DNA into the host 
Choose the option which represents the correct
sequence:
1. c → b →a →d → e
2. a → b → c → d → e
3. c → d → a → b →e 
4. a →e → d → b → c 

34  Asymptote in a logistic growth curve is obtained

when
1. K = N
2. K > N
3. K < N
4. Value of ‘r’ approaches zero

35  David Tilman actually proposed that

(1) The long term ecosystem experiments using out door
plots with less species showed less year to year variation
in total number
(2) The long term ecosystem experiments using out door
plots with more species showed less year to year
variation in total biomass
(3) The long term ecosystem experiments using out door
plots with more species showed more year to year
variation in total number
(4) The long term ecosystem experiments using indoor
plots with less species showed less year to year variation
in total biomass
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BIOLOGY I - SECTION B
36  Net primary productivity is the gross

primary productivity minus
1. that which is consumed by herbivores
2. that which is consumed by producer in metabolism
3. secondary productivity 
4. loss due to mortality

37  What is common to the following plants:

Nepenthes, Psilotum, Rauwolfia, and Aconitum?
(1) All are ornamental plants
(2) All are phylogenetic link species
(3) All are prone to overexploitation
(4) All are exclusively present in the Eastern Himalayas

38  Decomposition

A. is favored by warm and dry environment
B. gives rise to humus and inorganic nutrients
C. is dependent on oxygen availability
D. involves fragmentation, catabolism and leaching
E. is faster when detritus is low in nitrogen and sugars
Choose the correct answer from the options given
below:
1. A. B, C & D only
2. B, C, D & E only
3. B, C & D only
4. A, C & E only 

39  Which one of the following statements is correct?

1. Extensive use of chemical fertilizers may lead to
eutrophication of nearby water bodies
2. Both Azotobacter and Rhizobium fix atmospheric
nitrogen in root nodules of plants
3. Cyanobacteria such as Anabaena and Nostoc are
important mobilizers of phosphates and potassium for
plant nutrition in soil
4. At present, it is not possible to grow maize without
chemical fertilizers

40  Consider the following statements :

I. RNAi takes place in all eukaryotic organisms as a
method of cellular defence
II. It involves silencing of a specific mRNA due to
complementary dsDNA molecules that prevents the
translation of mRNA
III. Fire and Mello got Nobel Prize for the discovery of
RNAi
Which of the above statements are true ?
1. I and II only
2. I and III only
3. II and III only
4. I,II and III

41  Some of the stages in the hydrarch are labelled as:

A. Marsh meadow stage
B. Reed swamp stage
C. Submerged plant stage
D. Phytoplankton stage
E. Submerged free floating plant stage
Identify the choice that represents the correct sequence
of these stages:
(1) D, C, E, B and A
(2) C, E, A, B and D
(3) B, D, C, A and E
(4) D, E, C, B and A

42  Plants growing in oxygen deficient soil possess:

1. Poorly developed vascular tissues
2. Shallow root system
3. Deep and long root system
4. No root

43  Which of the following is not a reason that accounts

for greater biodiversity of tropics?
1. availability of more solar energy
2. more niche specialization
3. more time for species diversification
4. large seasonal variations in environmental factors

44  A lake which is rich in organic waste may result in

(1) increased population of aquatic organisms due to
minerals
(2) drying of the lake due to algal bloom
(3) increased population of fish due to lots of nutrients
(4) mortality of fish due to lack of oxygen

45  Sacred groves in India are found in:

(1) Jaintia hills of Karnataka              
(2) Western Ghat regions of Tamil Nadu
(3) Aravalli hills of Meghalaya            
(4) Bastar areas of Madhya Pradesh
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46  Read the following statements:

(i) Success of mammals on earth is mainly due to their
ability to maintain a constant body temperature
(ii) Migration is restricted to animals only. In plants,
even the propagules (spores and seeds) cannot migrate
(iii) Diapause is a stage of suspended development in
many zooplanktons
(iv) Most of the animals can maintain internal
homeostasis
(v) In conformers, the body temperature changes with
the ambient temperature but the osmotic concentration
of the body fluids does not change with that of ambient
water osmotic concentration
Which of the above statements are correct?
1.  (ii), (iv) and (v)
2.  (i) and (iii)
3.  (i), (ii) and (iii)
4.  (ii) and (iii)

47  Which of the following is not correct according to

analogy given by Paul Ehrlich?
(1) Loss of the key species that drive the major
ecosystem functions is a more serious threat to flight
safety than loss of other less important species
(2) Proper functioning of ecosystem is initially may not
be affected by species loss
(3) Over a period of time, if the species loss is
continuous, the ecosystem gets affected after a time
(4) Even the loss of not much significant species lead to
critical damage to ecosystem.

48  The Earth Summit held in Rio de Janeiro in 1992

was called:

1. for immediate steps to discontinue the use of CFCs
that were damaging the ozone layer

2. to reduce  CO2  emissions and global warming 

3. for the conservation of biodiversity and sustainable
utilization of its benefits

4. to assess the threat posed to native species by
invasive weed species

49  Assertion (A): Among red, green and brown algae,

the red algae are found in the deepest ocean.
Reason (R): Red algae possess phycobilins, which can
absorb the blue and green light that penetrates the
deepest water.
1. Both (A) and (R) are true and (R) is the correct
explanation of (A)
2. Both (A)  and (R)are true but (R) is not the correct
explanation of (A)
3. (A)is true but (R) is false
4. Both (A) and (R) are false

50  In the exponential growth equation Nt =N0ert, e
represents :
1. The base of natural logarithms 
2. The base of geometric logarithms
3. The base of number logarithms
4. The base of exponential logarithms

BIOLOGY II - SECTION A
51  Assertion(A): In vitro fertilisation, leading to a 'test-

tube' baby, is included under the umbrella of
biotechnology 
Reason (R): The definition of biotechnology, given by
EFB encompasses only modern molecular biotechnology
view 
Choose the correct answer from the options given
below: 
1. (A) is true but (R) is false 
2. (A) is false but (R) is true 
3. Both (A) and (R) are true and (R) is the correct
explanation of (A) 
4. Both (A) and (R) are true but (R) is the not the correct
explanation of (A)

52  According to the concept of species area relations:

(1) The number of species in an area increases with the
size of the area
(2) Larger species require larger habitat areas than do
smaller species
(3) Most species within any given area are endemic
(4) The larger the area, the greater the extinction rate

53  Two polypeptides of human insulin are linked

together by
1. Phosphodiester Bonds
2. Di-sulphide Bridges
3. Hydrogen bonds
4. N - glycosidic bonds 

54  Exact causes of biodiversity losses are 

A. Alien species invasion 
B. Overexploitation 
C. Succession 
D. Endemism 
E. Fragmentation 
Choose the correct answer from the options given
below: 
1. B, C and D only 
2. C and E only 
3. A and D only 
4. A , B and E only 
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55  The base of each pyramid represents the

_________or the ___________level while the apex
represents ____________
1. Consumers, first trophic and top trophic level
2. Producers, first trophic and top trophic level
3. Producers, second trophic and top trophic level
4. Consumers, second trophic and top trophic level

56  Fitness of one species (measured in terms of

intrinsic rate of increase) is significantly lower in the
presence of another species during the interaction
between
1. Barnacles and whale
2. Abingdon tortoise and goats
3. Ophrys and bee
4. Sea anemone and clown fish

57  Select the correct option with respect to gel

electrophoresis.
1. The most commonly used matrix is agarose which is a
synthetic polymer of sea weeds.
2. The DNA fragments resolve according to their charge
through sieving effect provided by the agarose gel.
3. The larger the fragment size, the farther it moves.
4. The separated bands of DNA are cut out from the
agarose gel and extracted from the gel piece. This is
known as elution.

58  If alien DNA is inserted at PvuI restriction site in

pBR322, then which of the following holds true for
resultant host (E. coli)?
1. Non-transformants will grow on ampicillin containing
medium
2. Non-recombinants will grow on ampicillin containing
medium
3. Recombinants will grow on ampicillin containing
medium
4. Recombinants will not grow on tetracycline
containing medium

59  Which of the following can be considered under

Ecological Diversity?
(1) Deserts, rain forests, mangroves, coral reefs,
wetlands,
(2) Alpine Meadows
(3) Estuaries
(4) All of these

60  In an area where DDT had been used extensively,

the population of birds declined significantly because:
1. Birds stopped laying eggs
2. Earthworms in the area got eradicated
3. Cobras were feeding exclusively on birds
4. Many of the birds laid eggs, but the eggs did not hatch

61  Match correctly the following and choose the

correct option :
A. Environment Protection Act 1. 1974
B. Air Prevention and Control of Pollution Act 2. 1987
C. Water Act  3. 1986
D. Amendment of Air Act to include noise 4. 1981
The correct matches are

A B C D
1. 3 4 1 2
2. 1 3 2 4
3. 4 1 2 3
4. 3 4 2 1

62  Biochemical Oxygen Demand (BOD) in river

water:
1. remains unchanged when algal bloom occurs

2. has no relationship with the concentration of oxygen
in the water

3. gives a measure of Salmonella in the water
4. increases, when sewage gets mixed with river water

63  Why do we call the earthworm as the farmer’s

friend?
1. It eats the pests.
2. It prevents the growth of weeds.
3. It makes the soil fertile by burrowing.
4. It helps in the breakdown of complex organic matter
as well as in loosening of the soil.

64  Select the correct match among the following.

1. EcoRI - Produces blunt ends
2. pBR322 - Cloning vector
3. BamHI - Cloning site
4. Taq polymerase - Thermolabile DNA polymerase
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65  From the list of human diseases given below, which

ones have transgenic models existing for them? 
a. Alzheimer's 
b. Rheumatoid arthritis
c. Cystic fibrosis 
d. Cancer 
Select the correct option from the following 
1. b and c only 
2. a only 
3. d and a only 
4. a, b, c and d 

66  Read the following statements and choose the

correct option 
Statement A: Wine making as well as antigen production
in recombinant organisms are included in biotechnology 
Statement B: Biotechnology is a very wide area which
deals with techniques of using a natural organism (or its
parts) as well as genetic engineering
1. Only statement A is correct 
2. Only statement B is correct 
3. Both statements A and B are correct 
4. Both statements A and B are incorrect   

67  Which of the following methods is the most suitable

for the disposal of nuclear waste?

1. Bury the waste within rocks, deep below the earth's
surface

2. Shoot the waste into the space
3. Bury the waste under the Antarctic ice-cover
4. Dump the waste within rocks, under deep ocean

68  Read the following statements and choose the

correct option.
Statement A: Plasmid is a double stranded structure.
Statement B: Plasmid is extra chromosomal genetic
material in bacteria.
1. Both statements are incorrect
2. Only statement A is correct
3. Only statement B is correct
4. Both statements are correct

69  ELISA is based on the principle of:

1. Complementary base pairing
2. In vitro synthesis of polypeptides
3. Cooperation between innate and acquired immunity
4. Antigen-antibody interaction

70  Identify the incorrectly matched pair:

1. Radioactive
waste

Buried deep below the Earth’s
surface

2. Electronic wastes Recycling is the only solution
3. EcoSan Waste water management
4. Solid wastes Sanitary land fills

71  Natality refers to

1. Death rate
2. Birth rate
3. Number of individuals leaving the habitat
4. Number of individuals entering the habitat

72  A permanent cure for ADA deficiency could be:

1. Enzyme replacement therapy
2. Bone marrow transplant
3. Introduction of a functional ADA cDNA into
lymphocytes
4. Introduction of gene isolated from marrow cells
producing ADA into early embryonic cells

73  The dNTPs are utilised in which step of PCR? 

a. Denaturation 
b. Annealing 
c. Extension 
Choose the correct option:
1. a only 
2. b only 
3. c only 
4. b and c 

74  How many fragments will be obtained if the given

vector is cut by EcoRI, BamHI as well as HindIII at all
the restriction sites mentioned in the vector?

1. Two
2. Four
3. Three
4. Five
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75  Snow-blindness in Antarctic regions is due to:

1. Inflammation of cornea due to high doses of UV-B
radiation

2. High reflection of light from snow
3. Damage to the retina caused by infra-red rays

4. Freezing of fluids in the eye because of the low
temperature 

76  Ecology is basically concerned with four levels of

biological organisation. Which one of the following is
the correct representation?
1. Population Ecosystem Biome Landscape
2. Communities Population Ecosystem Biome
3. Organisms Population Communities Biome
4. Species Ecosystem Communities Biome

77  Which protein has been produced generating a

transgenic sheep that is used for replacement therapy for
individuals at risk from emphysema?
1. Plasminogen activator (rPA)
2. α-antitrypsin (ATT)
3. Casein
4. Amyloid precursor proteins

78  Polyblend, a fine powder of recycled modified

plastic, has proved to be a good material for:
1. making tubes and pipes
2. making plastic sacks
3. use as a fertilizer
4. construction of roads

79  To isolate DNA from the bacteria, which of the

following are not required?
1. Lysozyme, Spooling, Ribonuclease
2. Protease, Ribonuclease, Lysozyme
3. Lysozyme, Deoxyribonuclease, Elution
4. Centrifugation, Chilled ethanol, Spooling

80  How could human activities affect the carbon

cycle?
1. By rapid forestation
2. By massive burning of fossil fuel for energy and
transport
3. By forest fire
4. More than one of the options given above are correct

81  Match List I with List II:

List I List II
A.
Chloramphenicol

I. Join the cut ends of DNA
molecule

B. Ethidium
bromide

II. Makes bacterial cell competent
to take up DNA

C. DNA ligase III. Selectable marker
D. Calcium IV. Agarose gel staining
Choose the correct answer from the options given
below:
1.  A - (III); B - (IV); C- (II); D - (I)
2.  A - (III); B - (IV); C- (I); D - (II)
3.  A - (IV); B - (III); C- (II); D - (I)
4.  A - (IV); B - (III); C- (I); D - (II)

82  Consider the following statements about adaptations

which help organisms to survive and reproduce in their
habitats:
 

I. The kangaroo rat can meet all its water requirements
through internal fat oxidation.

II.
Many desert plants have a thick cuticle, sunken
stomata and CAM pathway to protect themselves
from herbivory.

III.
Mammals from colder climates generally have
shorter ears and limbs to minimise heat loss. This is
known as Allen’s Rule.

IV.
Some species of desert lizards are capable of
burrowing into the soil to hide and escape from the
above-ground heat.

V.

At higher altitudes, the body compensates for low
oxygen availability by decreasing red blood cells
production, increasing the binding affinity of
haemoglobin and by decreasing breathing rate.

 
1. Only I, II and V are correct
2. Only I, III and IV are correct
3. Only I, II and III are correct
4. Only II, IV and V are correct
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83  Read the following statements and choose the

correct option:
Statement A: Bacteriophages have very high copy
numbers of their genome within the bacterial cells 
Statement B: To recover many copies of the target DNA,
it should not be cloned in a vector whose origin supports
high copy number 
1. Both statements (A) and (B) are correct 
2. Both statements (A) and (B) are incorrect 
3. Only statement (A) is correct 
4. Only statement (A) is incorrect 

84  Montreal protocol aims at

1. reduction of ozone depleting substances
2. biodiversity conservation
3. control of water pollution
4. control of CO2 emission

85  The extent of global diversity of  invertebrates  is

represented in the image below. Choose the correct
combination of groups (A-D) respectively? 

 
A B C D

1. Insects Crustaceans Other animal
groups Molluscs

2. Crustaceans Insects Molluscs
Other
animal
groups

3. Molluscs Other animal
groups Crustaceans Insects

4 Insects Molluscs Crustaceans
Other
animal
groups

1. 1
2. 2
3. 3
4. 4

BIOLOGY II - SECTION B
86  Consider the following four conditions (I-IV) and

select the correct pair of them as adaptation to
environment in desert lizards.
The conditions:
I.  Burrowing in soil to escape high temperature
II. Losing heat rapidly from the body during high
temperature
III. Bask in sun when temperature is low
IV. Insulating body due to thick fatty dermis
1. (I) and (III)
2. (II) and (IV)
3. (I) and (II)
4. (III) and (IV)

87  Which of the following statement is incorrect?

1. Any calculations of energy content, biomass or
numbers, has to include all organisms at that trophic
level.
2. The base of each pyramid represents the producers or
the first trophic level while the apex represents tertiary
or top level consumer.
3. The trophic level represents a functional level, not a
species as such.
4. A given species occupies only one trophic level in the
same ecosystem at the same time.

88  At any time during succession, natural or human

induced disturbances (fire, deforestation, etc.), can:
1. convert a particular seral stage of succession to an
earlier stage.
2. create new conditions that encourage some species
and discourage or eliminate other species.
3. have no effect on the continuous process of
succession.
4. more than one of the above given options are correct.

89  Assertion (A): Integrated organic farming is a

cyclical, zero waste procedure.
Reason (R): Organic farming is environmentally
sustainable.
1. Both (A) & (R) are true and (R) is the correct
explanation of (A)
2. Both (A) & Reason are true but (R) is not the correct
explanation of (A)
3. (A)is true statement but (R) is false.
4. Both (A)and (R) are false statements.
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90  No predator can become proficient at acquiring prey

because:
1. Predators are not as intelligent as prey.
2. Predators are too large to be fast enough.
3. Prey populations evolve more rapidly than predator
populations.
4. Prey populations evolve anti-predatory traits.

91  All birds and mammals

1. Avoid stress by escaping in time only
2. Change their body temperature with the ambient
temperature
3. Can regulate but only over a limited range of
environmental conditions, beyond which they simply
conform
4. Maintain homeostasis by physiological or behavioural
regulation

92  Carbon monoxide is considered as a pollutant

because it
1. Reacts with O2 and converts it to CO2
2. Inhibits glycolysis
3. Forms a stable compound with hemoglobin
4. Destroys the hemoglobin

93  Which of the following statements is not correct

about Amazon Rain forest?
(1) There are more than 125000 invertebrates
(2) At least two million insect species waiting to be
discovered
(3) Reptiles and mammals are equally diverse in
Amazonian Rain forest
(4) There are around 3000 species of fishes

94  What do you mean by Productivity?

1. Rate of biomass production
2. Amount of biomass production
3. Biomass produced in an area
4. Biomass produced in a time period

95  Why is it necessary to remove sulfur from

petroleum products?
1. To reduce the emission of sulfur dioxide in exhaust
fumes
2. To increase the efficiency of automobiles engines
3. To use sulfur removal from petroleum for commercial
purposes
4. To increase the life span of engine silencers

96  Which trophic level is incorrectly defined?

1. Carnivores- secondary or tertiary consumer
2. Decomposer- microbial heterotrophs
3. Herbivores - primary consumer
4. Omnivores - Molds, yeast and mushrooms

97  Gause's principle of competitive exclusion states

that
1. Competition for the same resources excludes species
having different food preferences
2. No two species can occupy the same niche
indefinitely for the same limiting resources
3. Larger organisms exclude smaller ones through
competition
4. More abundant species will exclude the less abundant
species through competition

98  How many statements given below are correct with

respect to plasmids?
a. They float freely in the cytoplasm of certain bacterial
cells.
b. They have the ability to replicate, independent of the
genomic DNA.
c. Herbert Boyer developed a method of removing and
reinserting them in the cells.
d. They are circular ssDNA molecules.
Select the correct option.
1. Three
2. Four
3. Two
4. One

99  Fossil records suggest that

1. Large scale of loss of species have happened earlier
even before humans appeared on Earth.
2. Large scale of loss of species have happened earlier
within 1000 years of human evolution.
3. Large scale of loss of species have happened earlier
just after humans appeared on Earth.
4. Large scale of loss of species have happened within
100 years of human evolution.
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100  Prior to the production of recombinant human

insulin, diabetic patients could use insulin isolated from
cattle. Which of the listed items would not be a
drawback to this procedure?

1.  Insulin from cattle is slightly different from human
insulin, potentially leading to allergic reactions.

2.  Members of some religions consider cattle sacred
and thus are unable to use insulin isolated from cattle.

3.  Infectious diseases may be transferred in the isolated
insulin.

4.

 Despite the relatively stable supply of
cattle pancreases from slaughterhouses, insulin
isolated from cattle is still relatively expensive and is
in, somewhat, limited supply.

CHEMISTRY - SECTION A
101

Assertion (A):

 For a chemical reaction at the initial
stage rate of forward reaction (rf) is
greater than the rate of reversed reaction
(rb)

Reason (R): 
When rf = rb , a chemical reaction is at
equilibrium.
 

 

1.  Both (A) and (R) are true and (R) is the correct
explanation of (A).

2. Both (A) and (R) are true but (R) is not the correct
explanation of (A).

3. (A) is true but (R) is false.
4. (A) is false but (R) is true.

102  For the reaction of cyanamide    with 

  in a bomb calorimeter,    was found to be -740
kJ/mol at 300 K. The enthalpy change for the reaction 

 will be:
1.  -507.1 kJ /mol 
2. -1987.1 kJ/mol 
3. -738.75 kJ/mol 
4. -741.2 kJ/mol 

103  Which one of the following is not an acid/base

reaction?
1. HNO3 + HClO4 → H2NO3

+ + ClO4
-

2. 2NH3 → NH2
- + NH4

+

3. [Al(H2O)6]3+ + H2O → [Al(H2O)5(OH)]2+ + H3O+

4. FeCl3 + 6H2O → [Fe(H2O)6]3+ + 3Cl-

104  Which of the following is not correct about

postulates of kinetic molecular theory of gases?
1
. 

 Pressure of the gas is due to the collision of
molecules against the walls of the container.

2. Volume of the gas is due to the large number of
molecules of the gas.

3.  Average kinetic energy of molecules is directly
proportional to the absolute temperature of the gas.

4.  The molecules move randomly with different speeds
in different directions.

105  Given the following phase change reaction:

Which of the following condition for the reaction given
above is correct?
1.   = 0
2.  = 0
3.   = 0
4.   = 0

106  10 mL of a strong acid of pH = 2 is mixed with 10

mL of another strong acid of pH = 3. The pH of the
resulting mixture is: 
1.  1.98
2.  2.26
3.  3.0
4.  2.8

107  The relationship between molar solubility(s) and

solubility product (Ksp) for Pb3(PO4)2 is: 

1.  

2.  

3.  

4.  
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NH2CN(g)

O2 ΔU

NH2CN (g) + O2 (g) → N2 (g) + CO2 (g) + H2O (l)3
2

H2O(ℓ) ⇌ H2O(s)

ΔG
ΔS
ΔH
ΔU

s = ( )
1/4

 
Ksp

106

s = ( )
1/5Ksp

108

s = ( )
1/5Ksp

81

s = ( )
1/5Ksp

48
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108  The graph that wrongly represents Boyle's law for

an ideal gas is-      

I II

III IV
1. II
2. I
3. IV
4. III

109  Select the correct option for the ratio between three

speeds of gas molecules (root-mean-square,  ;
average speed   and most probable speed  ): 
1. 
2. 
3. 
4. 

110  The partial pressure of A, B, C, and D in the

gaseous system A + 2B → C + 3D in equilibrium are A =
0·20, B = 0·10, C = 0·30, and D = 0·50 atm,
respectively.. The numerical value of the equilibrium
constant will be:
1. 11·25
2. 18·75
3. 5 
4. 3·75

111  What will be the total volume of the mixture when

32 gm of oxygen and 3 gm of hydrogen are mixed and
kept at 1 atm and
0 °C?
1. 22.4 litres 
2. 44.8 litres
3. 56 litres
4. 67.2 litres

112  Select the correct order of solubility of AgCl in the

following solutions:
a. 
b. 
c. 
1. a = b = c 
2. a > b > c
3. a < b < c 
4. c > b = a  

113  Consider the reaction:

 ΔrH = -111 kJ
If N2O5(s) is formed instead of N2O5(g) in the above
reaction, the rH value will be :

(Given:  H of sublimation for N2O5 is 54 kJ mol-1)
1. +54 kJ
2. + 219 kJ
3. -219 kJ
4. -165 kJ

114  Given the following species: 

A. BCl3  
B. BF3 

C. Mg2+

D. OH- 

E. Co3+

Among the above given species, Lewis acid(s) is/are:
1. A, B, C, and E only
2. A and B only
3. B only
4. A, B, and E only

115  The equilibrium constant for the following

reactions are  , respectively
2P(g) + 3Cl2(g) ⇌ 2PCl3(g)
PCl3(g) + Cl2(g) ⇌ PCl5(g)
Then the equilibrium constant for the reaction 2P(g)+
5Cl2(g) ⇌ 2PCl5(g) will be
1. K1K2

2. K1K2
2

3. K1
2K2

2

4. K1
2K2
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Urms
Uav Ump

Ump : Uav : Urms :: 1.128 : 1.224 : 1

Ump : Uav : Urms :: 1 : 1.128 : 1.224

Ump : Uav : Urms :: 1.224 : 1 : 1.128

Ump : Uav : Urms :: 1 : 1.224 : 1.128

0.1M NaCl (aq)
0.1 M CaCl2 (aq)
0.1 M AlCl3 (aq)

4NO2(g)  +  O2(g)  → 2N2O5(g)    

Δ

Δ

K1 and K2
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116  Which of the following p-V curve represents the

maximum work done?
 

1. 2.

3. 4.

117  In a closed vessel, an ideal gas at 1 atm is heated

from  . The final pressure of the gas will
approximately be:
1. 3 atm
2. 0.5 atm
3. 2 atm
4. 12 atm

118  In which of the following process, entropy

change (∆S) is negative?
1. Hg(l) → Hg(g)
2. Cgraphite → Cdiamond
3. AgNO3(s) → AgNO3(aq)

4. l2(s)   l2(g)

119

Assertion (A): In a cyclic process, the net entropy
change is zero.

Reason (R): In a cyclic process, the work done is
zero.

 

1.  Both (A) and (R) are true and (R) is the correct
explanation of (A).

2. Both (A) and (R) are true but (R) is not the correct
explanation of (A).

3. (A) is true but (R) is false.
4. Both (A) and (R) are false statements.

120  One mole of an ideal gas at 300 K is expanded

isothermally from 1 L to 10 L volume.   for this
process is:
(Use R = 8.314 J K–1 mol–1)
1. 1260 J
2. 2520 J
3. 5040 J
4. 0 J

121  Among the quantities, density  , temperature

(T), enthalpy (H), heat capacity  , volume (V) and
pressure (P), a set of intensive variables are:
1. 
2. (H, T, V)
3. 
4. 

122   If Qc= Kc then which of the following statement is

correct?
1. Net reaction goes from reactants to products
2. Net reaction goes  from products to reactants
3. No net reaction occurs
4. Forward and backward reactions stop.

123  X and Y are acidic solutions. X has a pH of 2 and

Y has a pH of 4. Which of the following statements
about hydrogen ion concentrations of X and Y is
correct?
 

1. Y has a hydrogen ion concentration 2 times greater
than X.

2. X has a hydrogen ion concentration 100 times greater
than Y.

3. X has a hydrogen ion concentration 4 times greater
than Y

4. Y has a hydrogen ion concentration 100 times greater
than X

124  For the reaction A(g) (B)(g), the value of the

equilibrium constant at 300 K and 1 atm is equal to
100.0. The value of rG for the reaction at 300 K and 1

atm in J mol–1 is – xR, where x is:
(R = 8.31 J mol–1 K–1 and ln 10 = 2.3)
1. 1400
2. 1380
3. 1360
4. 1340
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27°C  to  327°C

−→
Δ

ΔU

(ρ)

(Cp)

(ρ,  T,  H)

(V,  T,  Cp)
(ρ,  T,  P)

→

Δ
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125  Given below are two statements:

 

Statement
I:

Viscosity coefficient is the force when
velocity is unity and the area of contact is
unit area.

Statement
II:

Viscosity of liquids increases as the
temperature rises.

In the light of above two statements, select the correct
option:
1. Both statement I and II are true
2. Both statement I and II are false
3. Statement I is true and statement II is false
4. Statement I is false and statement II is true

126  The heat required (in kJ) to raise the temperature

of 54 g of Al from 30 °C to 50 °C is:
(Given: Molar heat capacity of Al is 24 J K-1 mol-1)
1. 960 
2. 0.73 
3. 0.96 
4. 9.25

127

Assertion (A): 

For the reaction:  H2(g) + I2(g)  
  2HI(g),  if the volume of the vessel is
reduced to half of its original volume,
the equilibrium concentration of all
gases will be doubled.

Reason (R): 
According to Le-Chatelier's principle,
reaction shifts in a direction that tends
to minimize the effect of stress.

 

1.  Both (A) and (R) are true and (R) is the correct
explanation of (A).

2. Both (A) and (R) are true but (R) is not the correct
explanation of (A).

3. (A) is true but (R) is false.
4. (A) is false but (R) is true.

128  For the reaction 2NOCl(g)⇔2NO(g)+Cl2(g), KC at

427 C is  . The value of Kp will be :
1. 
2. 
3. 
4. 

129  Consider the following reaction,

CH≡CH + 2H2 → CH3-CH3
Enthalpy of the reaction is:
(Given bond energy of C≡C, C-H, H-H, C-C  is 194, 99,
104, and 83 kcal respectively)
1. 181 kcal
2. 77 kcal
3. -181 kcal
4. -77 kcal

130  Which of the following cannot act as a buffer?

1. NaH2PO4 + H3PO4
2. NH4OH + NH4CI
3. NaOH + CH3COONa
4. Both (1) & (3)

131  Which of the following is correct?

1. A liquid with low vapour pressure will have a low
surface tension and high boiling point

2. A liquid with high vapour pressure will have high
intermolecular forces and high boiling point

3. A liquid with low vapour pressure will have high
surface tension and high boiling point

4. A liquid with low vapour pressure will have low
surface tension and low boiling point

132  The solution of AgCl is unsaturated if:

1. 
2. 
3. 
4. None of the above

133  Which two of the following oxides would NOT

give acidic solutions in water?
CO, CO2,  SO2, NO
1. NO and SO2
2. NO and CO2
3. CO and SO2
4. CO and NO
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⇌

° 3 × 10−6L  mol−1

1. 72 × 10−4

7. 50 × 105

2. 50 × 10−5

2. 50 × 10−4

[Ag
+] [Cl−] < Ksp

[Ag+] [Cl−] > Ksp

[Ag+] [Cl−] = Ksp
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134  Four gas cylinders containing He, N2, CO2, and

NH3 gases, separately, are gradually cooled from a
temperature of 500 K. Which gas will liquify first?
(Given TC in K – He : 5.3, N2 : 126, CO2 : 304.1 and
NH3 : 405.5)
1. He
2. N2
3. CO2
4. NH3

135  The pH when 1 mL of 13.6 M HCl is diluted with

water to give 300 mL of solution is closest to: 
(Given: log 9 = 0.95; log 2 = 0.3010)
1. 2.349 
2. 1.882
3. 1.346 
4. 4.501

CHEMISTRY - SECTION B
136  A reaction,    is found to

have a positive entropy change. The reaction will be:
1. possible at high temperature 
2. possible only at low temperature 
3. not possible at any temperature 
4. possible at any temperature 

137  Choose the incorrect statement from the following

:
 

1.  In a reversible process, the system and surroundings
are always in equilibrium with each other.

2.  Work done in free expansion > 0.
3. For adiabatic change,  = 0 .
4.  For a process carried at constant pressure, 

138  pH of a buffer solution of

 is
4.
Then, the ratio of  is-

(Given )
1.  0.1
2.  10
3.  0.2
4.  20

139  Given below are two statements:

Statement
I: 

According to Lewis's concept,   act as
an amphoteric substance 

Statement
II:

 act as acid on reaction with 
 while it acts as a base on reaction with 

1. Both Statement-1 and Statement-II are true 
2. Both Statement-I and Statement-II are false 
3. Statement-I is true while statement-II is false 
4. Statement-I is false while statement-II is true 

140  The solubility of PbCI2  in water is  0.01 M  at  25

°C. The maximum concentration of Pb2+ in 0.1 M NaCI
will be:
1. 2×10-3 M
2. 1×10-4 M
3. 1.6×10-2 M
4. 4×10-4 M

141  For which of the following reaction, enthalpy

change is equal to enthalpy of formation? 
1. 
2. 
3. 
4. 

142  Considering entropy(S) as a thermodynamic

parameter for the criterion of the spontaneity of any
process, which one of the following is a correct
statement?
1. D Ssystem + D Ssurrounding > 0
2. D Ssystem + D Ssurrounding < 0
3. D Ssystem > 0 only
4. D Ssurrounding > 0 only.

143  Which of the following equilibriums is not affected

by adding inert gas at constant pressure? 
1. 
2. 
3. 
4. 
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A + B → C + D − q cal.

Δq

ΔH = qp

CH3CH2COOH(aq. ) & CH3CH2COONa(aq. )

[CH3CH2COO
−]

[CH3CH2COOH]

Ka = 10−5

H2O

H2O NH3

H2S

C (Graphite) + O2(g) → CO (g)1
2

S (Rhombic) + O2(l) → SO2(g)
4P (White) + 3O2(g) → 2P2O3(s)
H2(g) + I2(g) → 2HI (g)

PCl5(g) ⇌ PCl3(g) + Cl2(g)
H2(g) + I2(g) ⇌ 2HI(g)
N2(g) + 3H2(g) ⇌ 2NH3(g)
CaCO3(s) ⇌ CaO(s) + CO2(g)
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144  The correct statements regarding gaseous states of

matter are:
 

I. Force of attraction between two temporary dipoles is
known as the London force.

II.
Dipole-dipole interaction energy between stationary
polar molecules (as in solids) is proportional to 1/r3

III. Gases have lower kinetic energy than solids and
liquids at room temperature.

1. I and II only
2. II and III only
3. I and III only
4. I, II and III

145  If an ideal gas expands isothermally from 4 litre to

20 litre against vacuum, then how much amount of heat
is absorbed? 
1. 0 
2. -50 kJ
3. 50 kJ 
4. -40 kJ

146  A mixture of gases contains 6 moles of N2 and 10

moles of He. What is the partial pressure of N2 and He
in the mixture, if the pressure of 30 bar is exerted by the
cylinder?
1.  = 15  bar ,   PHe = 15 bar
2.   = 9.62 bar,  PHe = 23.4 bar
3.  = 11.25 bar ,  PHe  = 18.75 bar
4.    =  16 bar , PHe = 16.6 bar

147  The unit of coefficient of viscosity in CGS and SI

units are respectively: 
1. poise and Pa.s-1

2. poise and Pa.s 
3. centipoise and Pa.s
4. centipoise and Pa.s-1

148

  for    are  -393.5,
-110.5.0 and -241.8 kJ/mol respectively. 
The standard enthalpy change (kJ/mol) for the reaction
is: 
1. -41.2 
2. 41.2
3. 524.1 
4. -262.2 

149  N2 gas with a known amount occupies a volume of

15 mL at a certain temperature and pressure. If the
temperature is doubled and the pressure is reduced to
1/6th as well as the amount of    is halved, then the
volume of   will become: 
1. 10 mL 
2. 22.5 mL 
3. 90 mL 
4. 360 mL 

150  pH of 0.001 M NaOH solution is:

1. 3
2. 11
3. -3
4. 2

PHYSICS - SECTION A
151  The angle of  (minute of arc) is nearly: (Given, 

 and  )
1.   rad
2.   rad
3.   rad
4.   rad

152  Planet Jupiter has an atmosphere mainly of

methane at  The velocity of sound on this

planet assuming   for mixture to be  is:

(Gas constant  J/mol°C, molecular mass of
methane  g)
1.   m/s
2.   m/s
3.   m/s
4.  m/s

153  An observer moves towards a stationary source of

sound with a velocity equal to one-fifth of the velocity
of sound. The percentage change in the frequency will
be:
1. 
2. 
3. 
4. 
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PN2

PN2

PN2

PN2

CO2(g) + H2(g) → CO(g) + H2O(g)
ΔfH

o CO2(g),CO(g),  and H2O(g)

N2

N2

1′

2π = 3600 π = 3.14
2.42 × 10−6

2.85 × 10−6

2.91 × 10−4

1.75 × 10−2

−130∘C.

γ ( )
CP

CV
1.3

R = 8.3
= 16

311
10
275
350

20%
10%
5%
0%
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154  The mass of a paper box is  g. Two cork pieces

each of mass  g are placed in it. The total mass of
the box and cork pieces with due regard to significant
digit will be:
1.  g
2.  g
3.  g
4.  g

155  The time period of a body undergoing simple

harmonic motion is given by   where  is
the pressure,  is density and  is surface tension. The
values of   and  respectively are:
1. 
2. 
3. 
4. 

156  Match the types of motion in List-I with their

corresponding examples in List-II.
List-I List-II
(a) motion with constant speed (i) SHM
(b) motion with constant
acceleration

(ii) uniform circular
motion

(c) oscillatory motion (iii) projectile motion

(d) random motion (iv) molecular motion
in gas

 
1. a - (iv), b - (ii), c - (iii), d - (i)
2. a - (i), b - (iii), c - (ii), d - (iv)
3. a - (ii), b - (iii), c - (i), d - (iv)
4. a - (ii), b - (iii), c - (iv), d - (i)

157  A physical quantity,   has four

observables     and  The percentage error in   
and  are    and  respectively. The error in

 will be:
1. 
2. 
3. 
4. 

158  The length of the wire between two ends of a

sonometer is  cm. What should be the positions of
two bridges below the wire so that the three segments of
the wire have their fundamental frequencies in the ratio

?
1. 
2. 

3. 

4. 

159  Random errors can be reduced by:

 
1. eliminating the error.
2. taking more number of observations.
3. improving least count of the instrument.
4. none of these.

160  Which physical quantity can be measured in joules

per meter?
1. momentum
2. power
3. work
4. force

161  Motion of a simple pendulum executing simple

harmonic motion is represented by the following
equation;

, where time is measured in seconds.
The length of the pendulum is:
1.  cm
2.  cm
3.  cm
4.  cm

162  A  cm long pipe, open at both ends resonates

with a frequency  kHz. The mode of vibration will
be:
(velocity of sound  ms-1)
1. first harmonic
2. second harmonic
3. third harmonic 
4. fourth harmonic 
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163  A  point source of sound is placed in a non-

absorbing medium. Two points A and B are at distance
of  m and  m from source, respectively. The ratio of
intensity of wave at A to that at B is:
1. 
2. 
3. 
4. 

164  A tuning fork makes  vibrations per second in

air. When the velocity of sound is  m/s, then the
wavelength of the tone emitted is:
1.  m
2.  m
3.  m
4.  m

165  When sound waves produced underwater emerge

into the air, then
 
1. the frequency increases, and wavelength decreases.

2. the frequency remains constant, but the wavelength
decreases.

3. the frequency decreases, wavelength remains
constant.

4. the frequency remains constant but the wavelength
increases.

166  Given below are two statements: 

Assertion (A): The change in air pressure effects the
speed of sound.

Reason (R): The speed of sound in gases is
proportional to the square of pressure.

  

1. Both (A) and (R) are true and (R) is the correct
explanation of (A).

2. Both (A) and (R) are true but (R) is not the correct
explanation of (A).

3. (A) is true but (R) is false.
4. Both (A) and (R) are false.

167  A particle moves so that its acceleration a is given

by   where  is the displacement from the
equilibrium position and  is a constant. The period of
oscillation is:
1. 
2. 

3. 

4. 

168  A block of mass  is connected to a spring

constant  It oscillates on the frictionless inclined
surface as shown in the figure. The time period of
oscillation is:
                 

1. 

2. 

3. 

4. 

169  Two SHMs of the form:

are superposed on a particle, along   and   directions.
The resultant of these motions is:
 
1. circular motion
2. SHM along -axis
3. SHM along -axis
4. SHM, but along a direction other than  or -axis

170  A particle undergoes SHM with an amplitude of

 cm and a time period of   s. The average velocity of
the particle during the course of its motion from its mean
position to its extreme position is
1.   cm/s
2.   cm/s
3.  at least  cm/s
4.  at most  cm/s
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171  The amplitude for the resonance of a spring-mass

system is  cm. If the angular frequency of the driving
force is  rad/s and the damping constant is  gm/s,
then the amplitude of the driving force would be:
1.  N 
2.  N
3.  N
4.  N 

172  An electric motor of mass  kg is mounted on

four vertical springs each having spring constant of 
Nm-1. The period with which the motor vibrates
vertically is:
1.  s
2.  s
3.  s
4.  s

173  Given the equation of a travelling wave in a string

is  where  and  are in metre and
 is in seconds. The equation for the velocity of

oscillation of particle of string at  is:
1. 
2. 
3. 
4. 

174  In a vernier calliper,   vernier scale divisions are

equal to  main scale divisions. If one main scale
division is equal to  mm, then what is the least count of
the instrument?
1.   mm
2.   mm
3.   mm
4.   mm

175  A source of sound gives  beats per second when

sounded with another source of frequency  per
second. The second harmonic of the source, together
with a source of frequency  per second, gives  beats
per second. What is the frequency of the source?
1.  Hz
2.  Hz
3.  Hz
4.  Hz

176  Three progressive waves   and  are shown

below. With respect to wave 
       

 

1. wave   lags behind in phase by  and wave 
leads by  .

2. wave  leads in phase by   and wave   lags behind
by  .

3. wave  lags behind in phase by   and wave 
leads behind by  .

4. wave  lags behind in phase by   and wave   leads
by  .

177  A particle executes simple harmonic motion

between   and   The time taken for it to
go from   to   is   and to go from   to   is 
 Then:
1. 
2. 
3. 
4. 

178  A man, standing on the platform, is watching two

trains, one leaving and the other coming with equal
speeds of  m/s. If they sound their whistles, each
having natural frequency of  Hz, the number of beats
heard by the man per second will be: (velocity of sound
in air  m/s)
1. 
2. 
3. 
4. 
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179  Which one of the following graphs represents

correctly the given wave equation at the origin?

1. 2.

3. 4.

180  Two springs, one of spring constant  Nm-1 and

other of  Nm-1 are joined vertically one above the
other and hung from support at top. A mass of  kg is
attached to the lower spring. The time period of simple
harmonic motion of such a system is:
1.  s
2.  s

3.  s
4.  s

181  A student measures the diameter of a wire using a

screw gauge with the least count of   cm. The
measured value should be recorded as:
1.  cm
2.  cm
3.  cm
4.  cm

182  A set of  tuning forks is arranged in a series of

increasing frequencies. If each fork gives  beats with
respect to the preceding fork and the frequency of the
last fork is twice the frequency of the first, then the
frequency of the last fork is:
1.  Hz
2.  Hz
3.  Hz
4.  Hz

183  A wave travels uniformly in all directions from a

point source in an isotropic medium. The displacement
of the medium at any point at distance  from the source
can be represented by:
(  is constant representing the strength of source).
1. 

2. 
3. 
4. 

184  A string of length  m and mass per unit length

 kg/m is hanging vertically as shown. A small
pulse is generated at its lower end. The pulse reaches the
top end in approximately: (Take  m/s2)
    

1.   s

2.   s

3.   s

4.   s

185  A transverse wave is represented by 

  cm. The value of wavelength (in
cm) for which the wave velocity becomes equal to the
maximum particle velocity, will be :
1. 
2. 
3. 
4. 
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PHYSICS - SECTION B
186  A simple pendulum is pushed slightly from

its equilibrium towards left and then set free to execute
simple harmonic motion. Select the correct graph
between its velocity( ) and displacement ( ).

1. 2.

3.

 

4.

187  An organ pipe filled with a gas at  resonates

at  Hz in its fundamental mode. If it is filled with the
same gas at  the resonance frequency at the same
mode will be:
1.  Hz
2.  Hz
3.  Hz
4.  Hz

188  A force,   acts on a particle, where  is

a positive constant. The value of  for which motion can
be oscillatory is:
1. 
2. 
3. 
4. 

189  The total mechanical energy of a linear

harmonic  oscillator is  J. At the mean position, its
potential energy is  J. The minimum potential energy
of the oscillator is: 
1.  J
2.  J
3.  J
4.  J

190  A particle moves in the  plane according to

the equation   The motion of the

particle is along:
1. a straight line and is periodic.
2. a circle and is non-periodic.
3. an ellipse and is periodic.
4. a parabola and is non-periodic.

191  The area of a rectangular field (in m2) of length
 m and breadth  m after rounding off the value,

for correct significant digits is:
1. 
2. 
3. 
4. 

192  The curve between the potential energy 

and displacement  is shown. Which of the oscillation
is about the mean position, 

1. 2.

3. 4.
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193  A block of mass  is pushed toward a spring of

spring constant  with a speed  It is very close to the
spring, initially. After a time  the block rebounds and
returns to its initial position. If  is increased, then:
      

 
1.  increases.
2.  decreases.
3.  remains unchanged.

4. the effect on  cannot be determined due to
insufficient information.

194  The amplitude of the damped oscillation becomes

 of the original in  s. Its amplitude after  s, is
 times the original. Then  is equal to:

1. 
2. 
3. 
4. 

195  For a particle executing simple harmonic

motion,  the kinetic energy is given by 
The maximum value of potential energy for the given
particle: 
1. may be 
2. must be 
3. may be more than 
4. both (1) and (3)

196  Given below are two statements:

 

Assertion (A):
Intensity of sound wave does not change
when the listener moves towards or
away from the stationary source.

Reason (R):
The motion of the listener causes the
apparent change in wavelength.
(assuming the source is at rest.)

  

1. Both (A) and (R) are true and (R) is the correct
explanation of (A).

2. Both (A) and (R) are true but (R) is not the correct
explanation of (A).

3. (A) is true but (R) is false.
4. Both (A) and (R) are false.

197  In a stationary lift, a spring-block system

oscillates with a frequency  When the lift accelerates,
the frequency becomes  . Then:
1.
2.
3.

4. any of the above depending on the value of
the acceleration of the lift.

198  A heavy uniform rope  is suspended from the

ceiling. The lowest end of the rope is given a sharp
transverse "shake" (or vibration) so as to cause a pulse.
This pulse travels upward. As it travels upward, its
speed:
               

1.  increases.
2.  decreases.
3.  first increases and then decreases.
4.  remains constant.

199  Choose the incorrect statement:

1. All SHM's have a fixed time period.
2. All motions having the same time period are SHM.

3. In SHM, the total energy is proportional to the
square of the amplitude.

4. Phase constant of SHM depends on initial conditions.
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200  Given below are two statements: 

Assertion (A): A dimensionally incorrect equation
cannot ever be correct.

Reason (R): Physically correct equations must be
dimensionally correct.

  

1. Both (A) and (R) are true and (R) is the correct
explanation of (A).

2. Both (A) and (R) are true but (R) is not the correct
explanation of (A).

3. (A) is true but (R) is false.
4. Both (A) and (R) are false.
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