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Questions and Solutions

BIOLOGY

1. Leaves become modified into spines in :
(1) Silk Cotton (2) Opuntia (3) Pea (4) Onion

1. (2

2. Vertical distribution of different species occupying different levels in a biotic community is known as :
(1) Pyramid (2) Divergence (3) Stratification (4) Zonation

2. 3

3. Transpiration and root pressure cause water to rise in plants by :
(1) pushing and pulling it, respectively (2) pulling it upward
(3) pulling and pushing it, respectively (4) pushing it upward

3. (3)

4. Gene regulation governing lactose opero&@bli that involves the lac | gene product is :
(1) Feedback inhibitiotnecause excess lof galactosidase can switch off transcription
(2) Positive and inducible because it can be induced by lactose
(3) negative and inducible because repressor protein prevents transcription
(4) negative and repressible because represstgipprevents transcription

4. (2)

5. High value of BOD (Biochemical Oxygen Demand) indicates that :
(1) consumption of organic matter in the water is higher by the microbes
(2) water is pure
(3) water is highly polluted
(4) water is less polluted

5 3
6. Which one of the following matchesdsrrect?
(1) | Agaricus Parasitic fungus Basidiomycetes
(2) | Phytophthora Aseptate mycelium Basidiomycetes
(3) | Alternaria Sexual reproduction absent Deuteromycetes
(4) | Mucor Reproduction by Conjugation | Asconycetes
6. (3)
7. Which of these imot an important component of initiation of parturition in humans?
(1) Release of prolactin (2) Increase in estrogen and progesterone ratio
(3) Synthesis of prostaglandins (4) Release of oxytocin
7. (1)
8. A chemical signal that has both endocrine and neural roles is :
(1) Cortisol (2) Melatonin (3) Calcitonin (4) Epinephrine
8. (4)
9. Match each disease with iterrect type of vaccine :
(a) tuberculosis () bharmless virus
(b) Whooping cough (ii) inactivated toxin
(c) diphtheria (iii) killed bacteria
(d) polio (iv) harmless bacteria
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@ () (¢ (d)
(1) () (i (v) (i)
(2) (i) () (i) (iv)
(3 (i) ()  (v) ()
4) (v) (i) i) ()

9. (4
10. Nuclear envelope is a derivative of :
(1) Rough endoplasmic reticulum (2) Smooth endoplasmic reticulum
(3) Membrane of Golgi complex (4) Microtubules
10. (2)
11. The crops engineered for glyphosate are resistant/tolerant to:
(1) Herbicides (2) Fungi (3) Bacteria (4) Insects
11.(2)

12. Vascular bundles in monocotyledons are considered closed because :
(1) Xylem is surrounded all around by phloem
(2) A bundle sheath surrounds each bundle
(3) Cambium is absent
(4) There are no vessels wiplerforations

12. (3)

13. Read the following five statements (A to E) and select the optiorallitiorrect statements :
(A) Mosses and Lichens are the first organisms to colonise a bare rock.
(B) Selaginellais a homosporous pteridophyte.
(C) Coralloid roots inCycashave VAM.
(D) Main plant body in bryophytes is gametophytic, whereas in pteridophytes it is sporophytic.
(E) In gymnosperms, male and female gametophytes are present within sporangia located on sporophyt
(1) (B), (C)and (E) (2) (A), (C)and (D)~ (3) (B), (C) and (D) (4) (A), (D) and (E)

13. (4)

14. True nucleus is absent in :
(1) Volvox (2) Anabaena (3) Mucor (4) Vaucheria

14. (2)

15. Which one of the following statementsriot true?
(1) Honey is made by bees by digegtipollen collected from flowers
(2) Pollen grains are rich in nutrients, and they are used in the form of tablets and syrups
(3) Pollen grains of some plants cause severe allergies and bronchial afflictions in some people
(4) The flowers pollinated bylies and bats secrete foul odour to attract them

15. (1)
16. Removal of proximal convoluted tubule from the nephron will result in :
(1) No urine formation (2) More diluted urine
(3) More concentrated urine (4) No change in quality and quatytof urine
16. (3)
17. A gymnast is able to balance his body upside down even in the total darkness because of :
(1) Organ of corti (2) Cochlea
(3) Vestibular apparatus (4) Tectorial membrane
17.(3)
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18. The hilum is a scar on the :
(1) Seed, where micropyle was present (2) Seed, where funicle was attached
(3) Fruit, where it was attached to pedicel (4) Fruit, where style was present

18. (2)

19. Which one of the following isorrect?
(1) Blood = Plasma + RBC + WBC + Platelef?) Plasma = Blood Lymphocytes

(3) Serum = Blood + Fibrinogen (4) Lymph = Plasma + RBC + WBC
19. (1)
20. The guts of cow and buffalo possess :
(1) Cyanobacteria (2) Fucusspp.
(3) Chlorellaspp. (4) Methanogens
20. (4)
21. Which one otthe following may require pollinators, but is genetically similar to autogamy?
(1) Cleistogamy (2) Geitonogamy (3) Xenogamy (4) Apogamy
21.(2)

22.In sea urchin DNA, which is double stranded, 17 % of the bases were shown to be cytosine. Tt
percemages of the other three bases expected to be present in this DNA are :

(1) G 8.5%, A 50%, T 24.5% (2) G 34%, A 24.5%, T 24.5%
(3) G 17%, A 16.5%, T 32.5% (4) G 17%, A 33%, T 33%
22.(4)
23. Capacitation refers to changes in the :
(1) sperm afer fertilization (2) sperm before fertilization
(3) ovum before fertilization (4) ovum after fertilization
23.(2)
24. Which of the following had the smallest brain capacity?
(1) Homo habilis (2) Homo erectus
(3) Homo spiens (4) Homoneanderthalensis
24. (1)

25. Which of the following viruses isot transferred through semen of an infected male?

(1) Ebola virus (2) Hepatitis B virus
(3) Human immunodeficiency virus (4) Chikungunya virus
25. (4)

26. A major charateristic of the monocot root is the presence of :
(1) Cambium sandwiched between phloem and xylem along the radius
(2) Open vascular bundles
(3) Scattered vascular bundles
(4) Vasculature without cambium

26. (4)
27. Blood pressure in the mammaliaorta is maximum during:
(1) Diastole of the right atrium (2) Systole of the left atrium
(3) Diastole of the right ventricle (4) Systole of the left ventricle
27.(4)
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28.

28.

29.

29.

30.

30.

31.

31.
32.

32.
33.

33.
34.

34.
35.

35.
36.

36.
37.

37.
38.

38.

In Bt cotton, the Bt toxin present in plant tissue astapdn is convered into active toxin due to :
(1) presence of conversion factors in insect g#) alkaline pH of the insect gut

(3) acidic pH of the insect gut (4) action of gut micreorganisms

2)

In an ecosystem the rate of production of organic metteng photosynthesis is termed as :
(1) Net productivity (2) Net primary productivity

(3) Gross primary productivity (4) Secondary productivity

3)

In a ring girdled plant :

(1) Neither root nor shoot will die (2) The shoot dig first

(3) The root dies first (4) The shoot and root die together

3)

Erythropoiesis starts in :

(1) Red bone marrow (2) Kidney (3) Liver (4) Spleen

1)

Keel is the characteristics feature of flower of :

(1) Tomato (2) Tulip (3) Indigofera (4) Aloe

3)

In which of the following gametophyte i®t independent free living?

(1) Pinus (2) Funaria (3) Marchantia (4) Pteris

1)

The structures that are formed by stacking of organized flatteeatbranous sacs in the chloroplasts are:
(1) Stroma (2) Cristae (3) Grana (4) Stroma lamellae
3

Which of the following doegot favour the formation of large quantities of dilute urine ?
(1) Atrial-natriuretic factor (2) Alcohol

(3) Caffeine (4) Renin

(4)

DNA is not present in;

(1) Mitochondria (2) Chloroplast (3) Ribosomes (4) Nucleus

3

Which of the following are the important flora rewards to the animal pollinators?
(1) Protein pellicle and stigmatexudates

(2) Colour and large size of flower

(3) Nectar and pollen grains

(4) Floral fragrance and calcium crystals

3

Which of the following represents tleerrect combination without any exception?
Characteristics Class

(1) | Body coveredwith feathers; skin moist and glanduli Aves

fore-limbs form wings; lungs with air sacs
(2) | Mammary gland; hair on body; pinnae; two pairs of lim] Mammalia

(3) | Mouth ventral; gills without operculum; skin with placg Chondichthyes
scales; persistent notochord
(4) | Sucking and circular mouth; jaws absent, integunm Cyclostomata
without scales; paired appendages

(2)
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39. Alleles are:

(1) heterozygotes (2) different phenotype
(3) true breeding homozygotes (4) different molecular formsfa gene
39. (4)
40. Hysterectomy is surgical removal of:
(1) Mammary glands (2) Uterus (3) Prostate gland  (4) Vasdeference
40. (2)
41. The UN Conference of Parties on climate change in the year 2011 was held in :
(1) Qatar (2) Poland (3) Souh Africa (4) Peru
41. (3)
42. HIV that causes AIDS, first starts destroying:
(1) Thrombocytes (2) BT Lymphocytes
(3) Leucocytes (4) Helper Ti Lymphocytes
42. (4)

43. Which one of the following statementswsong?
(1) Mannitol is sbred food in Rhodophyceae
(2) Algin and carragen are products of algae
(3) Agar- agar is obtained fro@elidiumandGracilaria
(4) ChlorellaandSpirulinaare used as space food

43. (1)

44. Cryopreservation of gametes of threatened species in viadbifedile condition can be referred to as:
(1) In situ crye conservation of biodiversity
(2) In situ conservation of biodiversity
(3) Advanced exsitu conservationf biodiversity
(4) In situ conservation by sacred groves

44. (3)

45. Select thecorrect matching in the following pairs:
(1) Rough ERd Oxidation offatty acids (2) Smooth ER Oxidation of phospholipids

(3) Smooth ERS Synthesis ofipids (4) Rough ER® Synthesis of glycogen
45.(3)
46. Secondary Successitakesplace on/in :

(1) Newly cooled lava (2) Bare rock

(3) Degraded forest (4) Newly created pond
46. (3)

47.Which of the following is not a sexually transmitted disease ?
(1) Encephalitis
(2) Syphilis
(3) Acquired Immuno Deficiency Syndrome (AIDS)
(4) Trichomoniasis

47. (1)
48.The movement of a gene from one linkage group to another is called:

(1) Crossing over (2) Inversion (3) Duplication  (4) Translocation
48. (1)
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49. The following graph depicts changes in two populations it4 B) of herbwvores in a grassfield. A
possible reason for these changes is that:

(1) Population A consumed the members of population B 58
(2) Both plant populations in this habitat decreased g & B
(3) Population B competednore successfully for food than ’§ ED
population A z 6
(4) Population A produced more offspring than population B A
49, (3) Time
50. Typical growth curve in plants is :
(1) Parabolic (2) Sigmoid (3) Linear (4) Stairsteps shaped
50. (2)
51. Which one gives the most valid and recent explanation for stomatahmaot® ?
(1) Guard cell photosynthesis (2) Transpiration
(3) Potassium influx and efflux (4) Starch hydrolysis
51. (3)
52. Cytochromes are found in:
(1) Lysosomes (2) Matrix of mitochondria
(3) Outer wall of mitochondria (4) Cristae of mitochondria
52. (4)
53. Rachel Carson's famous book "Silent Spring" is related to:
(1) Ecosystem management (2) Pesticide pollution
(3) Noise pollution (4) Population explosion
53.(2)

54. Which of the following regions of the braisincorrectly paired with its function ?
(1) Cerebrum calculation and contemplation
(2) Medulla oblongatahomeostatic control
(3) Cerebellum language comprehension
(4) Corpus callosummcommunication between the left and right cerebral cortices

54. (3)

55.Which of the following characteristics is mainly responsible for diversification of inselzadh

(1) Eyes (2) Segmentation
(3) Bilateral symmetry (4) Exoskeleton
55. (4)

56. Sliding filament theory can be best explaired
(1) When myaofilaments slide pass each other, Myosin filaments shorten while Actin filamefus not
shorten
(2) When myofilaments slide pass each other Actin filaments shorten while Myosin filamenbto
shorten
(3) Actin and Myosin filamentd®rten and slide pass each other
(4) Actin and Myosin filaments do not shorten but rather slide pass each other

56. (4)

57.Which one of the following isot an incusion body found in prokaryotes

(1) Polysome (2) Phosphate granule
(3) Cyanoplgcean granule (4) Glycogen granule
57. (1)
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58. The mass of living material at a trophic level at a particular time is called :

(1) Standing crop (2) Gross primary productivity
(3) Standing state (4) Net primary productivity
58. (1)
59. Select the correct option:
I Il
(@) | Synapsis aligns homologous chromosomes (0 Anaphasl
(b) | Synthesis of RNA and protein (i) Zygotene
(c) | Action of enzyme recombinase (i) Gz-phase
d) Centromeres do not separate but chromatids | (iv) Anaphasd
move toward®pposite poles
(V) Pachytene

@ (b () (d
@ () (i) (v) (v)
2 (@) @ (i) (v
(3 () (i) (v) (v
@ @O @@ v

59. (3)

60. Multiple alleles are present:
(1) On nonsister chromatids
(2) On different chromosomes
(3) At different loci on the same chromosome
(4) At the same locus of the chromosome

60. (4)

61. Which of the following isnot-one of the prime health risks associated with greater UV radiation through
the atmosphere due to defion of stratospheric ozone ?

(D) Increased liver cancer (2) Increased skin cancer
(3) Reduced Immune System (4) Damage to eyes
61. (1)
62. Which is the most common mechanism of genetic variation in the population of a segpedigucing
organism?
(1) Recombination (2) Transduction
(3) Chromosomal aberrations (4) Genetic drift
62. (1)

63. Minerals known to be required in large amounts for plant growth include:
(1) magnesium, sulphur, iron, zinc (2) phosphorus, potassiunulghur, calcium
(3) calcium, magnesium, manganese, coppe(4) potassium, phosphorus, selenium, boron

63. (2)
64. Transmission tissue is characteristic feature of

(1) Wet stigma (2) Hollow style (3) Solid style (4) Dry stigma
64. (3)
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65.Amanw t h bl ood group O0A® marries a woman with

groups of their offsprings?

(1) O only (2) A and B only
(3) A, B and AB only (4) A, B,ABand O
65. (4)

66. Which of the following sitements isiot correct ?
(1) Acini are present in the pancreas and secrete carboxypeptidase
(2) Brunner's glands are present in thbrsucosa of stomach and secrete pepsinogen
(3) Goblet cells are present in the mucosariestine andecete mucus
(4) Oxyntic cdls are presenhithe mucosa atomach and secrete HCI.

66. (2)
67.Perigynous flowers are found in :

(1) Rose (2) Guava (3) Cucumber (4) China rose
67.(1)

68. An abnormal human baby with 'XXX' sex chromosomes was born due to:
(1) fusionof two sperms and one ovum (2) formation of abnormal sperms in the father
(3) formation of abnormal ova in the mother (4) fusion of two ova and one sperm

68. (3)

69. What causes a green plant exposed to the light on only one side, to bend toveandr¢heof light as it
grows ?
(1) Auxin accumulates on the shaded side; stimulating greater cell elongation there.
(2) Green plants need light to perform photosynthesis.
(3) Green plants seek light because they are phototropic.
(4) Light stimulates @int cells on the lighted side to grow faster.

69. (1)
70.The chromosomes in which centromere is situated close to one end are :
(1) Submetacentric (2) Metacentric
(3) Acrocentric (4) Telocentric
70. (3)
71. A technique of micropropagatids:
(1) Embryo rescue (2) Somatic hybridization
(3) Somatic embryogenesis (4) Protoplast fusion
71.(3)

72.A somatic cell that has just completed the S phase of its cell cycle, as compared to gamete of the
same species, has:
(1) four times the number of chromosomes and twice the amount of DNA
(2) twice the number of chromosomes and twice the amount of DNA
(3) same number of chromosomes but twice the amount of DNA
(4) twice the number of chromosomes and four times the amount of DNA

72.(4)
73.Gastric juice of infants contains :
(1) amylase, rennin, pepsinogen (2) maltase, pepsinogen, rennin
(3) nuclease, pepsinogen, lipase (4) pepsinogen, lipase, rennin
73.(4)
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74.Which of the following animals isot viviparous ?
(1) Whale (2) Flying fox (Bat) (3) Elephant (4) Platypus

74. (4)

75. A ?K(s) Cs) As Gpis the floral formula of
(1) Brassica (2) Allium (3) Sesbania (4) Petunia
75. (4)

76. In which of the following both pairs hawerrect combinaton?
(1) In situconservation: Tissue culture
Ex situconservation: Sacred groves
(2) In situconservation: National Park
Ex situconservation: Botanical Garden
(3) In situconservation: Cryopreservation
Ex situconservation: Wildlife Sanctuary
(4) In situconservation: Seed Bank
Ex situconservation: National Park

76.(2)

77. Which body of the Government of India regulates GM research and safety of introducing GM organism
for public services ?
(1) Research Committee on Genetic Manipulation
(2) Bio - safety committee
(3) Indian Council of Agricultural Research
(4) Genetic Engineering Approval Committee

77.(4)
78.Which of the following endoparasites of humans does show viviparity ?
(1) Ascaris lumbricoides (2) Ancylostoma duoderal
(3) Enterobius vermicularis (4) Trichinella spiralis
78.(4)
79.The terga, sterna and pleura of cockroach body are joined by:
(1) Cartilage (2) Cementing glue
(3) Muscular tissue (4) Arthrodial membrane
79. (4)
80.Most animalsare tree dwellers in a:
(1) tropical rain forest (2) coniferous forest
(3) thorn woodland (4) temperate deciduous forest
80. (1)
81.Which of the following enhances or induces fusion of protoplasts ?
(1) IAA and gibberellins (2) Sodiun chloride and potassium chloride
(3) Polyethylene glycol and sodium nitrate  (4) IAA and kinetin
81.(3)
82. Glenoid cavity articulates :
(1) humerus with scapula (2) clavicle with acromion
(3) scapula with acromion (4) clavicle with scapula
82.(1)
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83. A population willnot exist in Hardy Weinberg equilibrium if :

(1) the population is large (2) individuals mate selectively
(3) there are no mutations (4) there is no migration
83.(2)

84. Male gametes are flagellated in :
(1) Spirogyra (2) Polysiphonia (3) Anabaena (4) Ectocarpus
84. (4)

85. When you hold your breath, which of the following gas changes in blood would first lead to the urge tc
breathe?
(1) rising CQ and falling Q concentration  (2) falling O,concentréon
(3) rising CG concentration (4) falling CO, concentration

85. (3)

86. Which of the following cells during gametogenesis is normally diploid?

(1) Secondary polar body (2) Primary polar body
(3) Spermatid (4) Spermatogonia
86. (4)

87. In ginger vegetative propagation occurs through :
(1) Runners (2) Rhizome (3) Offsets (4) Bulbils
87.(2)

88. Which one of the following statementsngorrect?
(1) The presence of the competitive inhibitor decreases the Km of the enaythe $nbstrate.
(2) A competitive inhibitor reacts reversibly with the enzyme to form an enziyiibitor complex.
(3) In competitive inhibition, the inhibitor molecule is not chemically changed by the enzyme.
(4) The competitive inhibitor does ndifect the rate of breakdown of the enzyraabstratecomplex.
88. (1)

89. The active form oEntamoeba histolytickeeds upon:
(2) blood only
(2) erythrocytesmucosa and submucosa of colon
(3) mucosa and submucosa of colon only

(4) food inintestine

89. (2)

90. How many pairs of contrasting characters in pea plants were studied by Mendel in his experiments?
(1) Seven (2) Five (3) Six (4) Eight

90. (1)
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PHYSICS
91. A radiation of ener gy 6 E étingfsarfade.sSThermomentant ttarysfercea
to the surface is (C = Velocity of light) :
E E 2E 2E
1) — 2) — 3) — 4) —
) o 2 C 3 C 4 %
91. 3
_E
c
For reflecting surface
2E
Dp=p- (-p)=2p=—.
c
92. A ship A is moving Westwards with a speed of 10 kihamd a ship B 100 km South of A, is moving
Northwards with a speed of 10 km'hThe time after which the stance between them becomes
shortest, is :
(1) 1042 h (2) O h (3) 5h @) 5/2h
92. 3
Vga =102 km a=45
A N = minimum distance between the two VA=0 A
=d cosa <
1003i d =100 km |& e
. dcos V2 A
time taken toeach at N = = =5h _ 10 Vga= 1042
Vea 10J2 Ve = a
93. Three blocks A, B and C, of masses 4 kg, 2 kg and 1 kg respectively, are in contact on a frictionles
surface, as shown. If a force of 14 N is applied on the 4 kg block, hleecontact force between A
andBis:
A~
—— /AN /X
BN N
(1) 18 N (2) 2N (3) 6N (4) 8N
93. 3)
14
a="—=2m/¢ 14 N,
7 —» A —
\ 14- N;=432
N1 = 6N
94. The electric field in a certain region is acting ragiautward and is given by E = Ar . A charge
contained in a sphere of radius 06adé centred e
(1) 1 (A& (2) 4pi (A& (3) Al o & (4) 4pi (Ad®
94. 4

PEQs E= & /Apad 4= 4 A

PE & % \ Qu=4pepAd
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95. A, B and C are voltmeters of resistance R, 1.5 R and 3R respectively as shown in the figure. Whe
some potential difference is applied between X and Y, the voltmeter readings,,ave §nd

respectively.
Then:
X A\ Y
©
(1) Va, Vs, V¢ (2) Va=Vs=Vc
(3) Va, Ve=Vc (4) Va=Vs, V¢
95. (2
Ckt is equivalent to
1.5R
AV
R B
AW
A AW
C 3R
R R
X MW\ ANV Y
A BI1C)
\ VA = VB = VC
96. In a double slit experiment, the two slits are 1. mm apart and the screen is platexvay. A

monochromatic light of wavelength 500 nm is used. What will be the width of each slit for obtaining
ten maxima of double slit within the central maxima of single slit pattern ?
(1) 0.02 mm (2) 0.2 mm (3) 0.1 mm - (4) 0.5 mm

96. (2)

In adouble slit experiment, the two slits are 1 mm apart.

d=1mm=10m.

The screen is placed at a distance D =1 m away. Monochromatic light of wave length

| =500 nm =5 10'm is used.

The distance between two successive maxima or te@essive minima is

ID_5 18’

d 10°

Ten maxima are contained within a distance
103 0.5 mm =5 mm

For a single slit pattern we have

5 16*m 0.5mn

. I
sing= —
a

The width of the central maxima is

2Dsinq=£ =5mm
a

73
a= 2[)'3=2 5 13 =2 18*m 0.2mn
5 30 5 10
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97. One mole of an ideal diatomic gas undergoes a transition from A to B along a path AB as shown i
the figure,

P A
P (in kPa) 2{----- \\.

4 6
V (inm3) —

=

The change in internahergy of the gas during the transition is :

(1) -12kJ (2) 20 kJ (3) - 20 kJ (4) 20 J
97. @)
DU = nG, DT

= nﬁDT = §nRDT
2 2

=2(Rv-RY) =

N | ol

(22 6- 53 4)=§(- 8) =- 20 kJ

98. A rod of weight W is supported by two parallel knife edges A and B and is in equilibrium in a
horizontal position. The knives are at a distance d from each other. The centre of mass ofthe rod i
distance x from A. The normal reaction on A is :

@ W %) (2) WX (3 d (4 W@ %)
d d X X

98. (1)
For equilibrium
Nix =N, (d- x) and N+ N,=w Ny N,
\' Npx=(w- Np) (d- x) A
Nix + Ny (d- xX) =w(d- x) T‘;X_:,W TB
\ N,= W(dd X} < d >

99. Keplers third law states that square of period of revolution (T) of a planet around the sun, is
proportional to third power of average distance r betwerrard planet
i.e. "= Kr®
here K is constant.
If the masses of sun and planet are M and m respectively then as per jsiéaviaof gravitation force
of attraction between them is

F = GI\/ZIm’ here G is gravitational constant
r
The reldion between G and K is described as :
(1) Kzé (2) GK = 4p? (3) GMK =4p> (A K=G
99. 3)
3/2
T= 2pr _ 2 p r s 0
v GM JGM
r
2 2
72240713 |3 \ k=20 \ GMK = 4p°
GM GM

(Pg. 14)
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100. If in a pn junction, a square input signal of 10 V is applied, as shown,

+5V o—>4 )
___________ R
o - = —0
then the output across Rill be :
) 2 3 4

-5V

L L

101. Two particles of masses;mm, move with initial velocities yand y. On collision, one of the
particles get excited to higher level, after absorbing enertfyfinal velocities of particles be;\and
v, then we must have :

100. (1)

@) SmEsImE = omi m
(2 mf U, 'Fni u, = mf A2 mg'vz
) _m1uf 'il'- m, uzz = %mlvf %mzvzz

2 _1 > 1 V2
(4) —mu; + rT12L122 m, v, ='=mz 2

101. (4)
Systems energy will be used for excitation

1 1 1 1
\ Emln% ;mzné —2mﬁ’71 —2m2V22+

102. Which of he following figures represent the variation of particle momentum and the associated de
Broglie wavelength?

@ . ) 5
1 T
— A — A
() R S — 4 —
P p
I\ N
— =
102. (3)
h 1
p=- p _|

I
\ (3) is the correct graph.

103. The approximatelepth of an ocean is 2700 m. The compressibility of water is34%0t'" Pa' and
density of water is Tkg/m. What fractional compression of water will be obtained at the bottom of
the ocean?

(1) 1.43 102 (2) 0.83 102 (3) 1.03 107 (4) 1.23 107

(Pg. 15)
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103. (4)
Compressibility = 1 _bvi
bulk modulus V

\ % p compressibilit

h g compressibility
27003 10°3 103 45.43 101
1.23 102

104. The two ends of a metal rod armintained at temperatures 100and 110C. the rate of heat flow in
the rod is found to be 4.0 J/s. If the ends are maintained at temperatul€@s88®10C, the rate of

heat flow will be :
(1) 4.0J/s (2) 44.0 J/s (3) 16.8J/s (4) 8.0J/s

104 (1)
Rate of heat flow _—.M
X

Since T i £, the eateefflawwid be samé i.e. 4.0 J/s.

105. A particle of unit mass undergoes etimensional motion such that its velocity varies according to
n(x) = bx ",
where b and n are constants and x is the position of the particle. The acceleration of the particle as
function of x, is given by :

(1) - 2rb? e+ (2) - 2nb2x "2 1 (3) -2mb?x " "1 (4) - 2p2x 2+l
105. (3)
ux) x 2N
_du dugy dy
dt dx dt dx

W_ on p2nd

dx
\  a=-2nbx*Lbx®  =-2nb%x*"?

106. The refracting angle of a prism is A, and refractive index of the material of the prism is cot (A/2). The
angle of minimum deviatiors :

(1) 180 + 2A (2) 180 - 3A (3) 180 - 2A (4) 90 - A
106. (3)
. QA+ th aA o A& ©h
SiNgg———— co g sin o3
m=<oth = ¢ 2 \ S% = QAO
. a 0 . a
sin— sin d sSin
&2 2 £
o + o ~ o
\ cosé sirgeu \ singéao- A 8 sin Ad th
2 ¢ 2 ¢ 2 % ¢
\ 90~ A: A+ h
2 2
\ 180 - A = A+dm
\ dm =

(Pg. 16)



(17) VIDYALANKAR : AIPMT - 2015 : Paper and Solution

107. A particle is executing SHM along a straight line. Its velocities at distan@gixs from the mean

position are Y andV,, respectively Its time period is :

V2 VZ 2_X2 V2 VZ
1 2 1 2 2 1 4 2 1 2
@D p\/ K v2 v2 \/ vz vz @ p\/ N

107. (3)
U = YAZ X7 \ouf o= 7\/(/A2 x12)
U, = 2 x% \ u% = %QAZ xszz)
2
u -
\oudoud o= 2(;*e%vvxlz)\ wh =1 2 %
X2~ X1
2 2 2
w2 VTR X
Al L2 2 - 2
X3 - X1 W ui -

108. Two similar springs P and Q have sprisanstants Kand Ky, such that K> Kq. They are stretched,

first by the same amount (case a), then by the same force (case b). The work done by the springs
and W, are related as, in case (a) and case (b), respectively :

(1) Wp < Wq; Wq<Wp (2) Wp = Wo; Wp> Wg

(3) Wp=Wpq; Wp=Wq (4) Wp> Wo; Wo > Wp

108. (4)

109.

109

Case (a) : w = Ekx2

Case(b) : w=

wp _Xp Ko
Wgo Xq Kp
D ko <kp,wp wg

Consider % orbit of He" (Helium), using nonrelativistic approach, the speed of electron in this orbit
will be [given K = 93 10’ constant, Z = 2 and h(PlanskConstant) = 6.6 103 J s]

(1) 3.03 16 m/s (2) 2.923 1P m/s
(3) 1.463 10° m/s (4) 0.733 10° m/s
©)

_ 1 2pz@

4p g nh

substituting the valuesve get
v=1.46% 10° m/s.

(Pg. 17)
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110.

110.

111.

111.

112.

112.

A wire carrying current | has the shape as shown in adjoining figure. Linear parts of the wire are ver
long and parallel to xis while semicircular grtion of radius R is lying in ¥Z plane. Magnetic

field at point O is :

7z
I
»Y
1) B '4_pE( Eka)E 2) B %%LR( E 2k)§
3) B =ﬂ—'( 2k)ﬁ (4) B _%—'R( E 2k)f
(4)

Due to Semicircular wire

BL= T)Fla( 4p R () 7
due to two straight wires
B, = 2;;);( 5

Netfield B=B, B,= %( Fo 21

A patrticle ofmass m is driven by a machine that delivers a constant power k watts. If the particle

starts from rest the force on the particle attime tis :

(1) —\/_t 1/2 (2) ’m7k t-1/2

3)
K = Fu
= Fat= F—t
m
2
Ky
m

@) Jmkt¥2  (4) V2mk t V2

The fundamental frequency of a closed organ pipe of length 20 cm is equakeztimel overtone of
an organ pipe open at both the ends. The length of organ pipe open at both the ends is :

(1) 140 cm (2) 80 cm
(4)

For closed organ pipe fundamental frequency

n=—
Y

For open organ pipe fundamental frequency

n=
‘T2,

(3) 100 cm (4) 120 cm

(Pg. 18)
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113.

113.

114.

114.

115.

115.

The second overtone is

. 3V
1
n,=3 -
ny=n
SV _ Y\ A=6y=6%20=120cm.
20, 4l

An electron movingn a circular orbit of radius r makes n rotations per second. The magnetic field
produced at the centre has magnitude :

2
(1) B (2) 1 (3) Zero () DL
2r 2pr r
1)
At the cenre of a circular current
_ Myl

2r
have i=ne
\ B= myne

2r

Two identical thin plane@onvex glass lenses (refractive index 1.5) each having radius of curvature of
20 cm are placed with thieconvex surfaces in contact at the centre. The intervening space is filled
with oil of refractive index 1.7. The focal length of the combination is :

(1) 50 cm (2) -20 cm (3) -25cm (4) -50 cm
4)
1.1 .1 1
== += £
ff, f, fg
1 41 1 5 1
=15 Dg — §-—=
f, ( )E%T 20 240
1 81 16 1
—=(15 -1 = g4
L TR T
1 &1 1 1 81 105 0B2 2f
—=(17 Da—r = ; —=(17 D= = g —— =
f, ( 1)9-20 20 f, ( )g-zo 20 2 20 40
1_1 28 1 28+l Q0.
= FQ == .
f 40 40 40 40 4C
f=- Q- 50cm
8

On observing light from three different stars P, Q and R, it was fthatdntensity of violet colour is
maximum in the spectrum of P, the intensity of green colour is maximum in the spectrum of R and th
intensity of red colour is maximum in the spectrum of Q.df Tl and Tz are the respective absolute
temperatures of F) and R, then it can be concluded from the above observations that :

(1) Te<To<Tr (2) Te>To>Tr
(3) Te>Tr>To (4) Te<Tr<Tq
2
Accordingly to Wiends | aw

1

I "= and | <

T v <d R

\ T g Tgr

(Pg. 19)
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116.

116.

117.

117.

118.

118.

If energy (E), velocity (V) and time (T) are chosen as the fundamental quantities, the dimensiona
formula of surface tension will be :
1) [E?VITT ) [EV?T @ EV'TT @IEV?T]

(4)
[Surface Tension] = MT
\ MT? =kBEV°T®
=k (ML2T (LT H° T°

MT-Z - KMa L2a+b-|--2a- b+c
\' a=1

2a+b=0

-2a- b+c=-2
Onsolvinga=1,b=2,c=-2
Required answer is EY/T 2

A Carnot enginehaving an efficiency of = E) as heat engine, is used asa refrigerator. If the work

done on the system is 10 J, the amount of energy absorbed from the reservoir at lower temperature i

113 (2) 100 J 3) 99 J (4)90 J
(4)
h = QH - QL
Qn
1_10
10 Q,
QH=100Jand Qu- Q. =10
100- Q= 10

Q. =100- 10=90J

A mass m moves in a circle on a smooth horizontal plane with velgcilyasradius R The nass is
attached to a string which passes through a smooth hole in the plane as shown.

[ &
—

The tension in the string is increased gradually and finally m moves in a circle of Fazﬂhué'he

final value of the lnetic energy is :

1 1

L) 5 my (2) mv; @ Mm% (4) 2mvj
(4) o _ o .
When a mass moves in a circle of radigsvMRh velocity w, its kinetic energy is giveby
Ka:%mvg 66éeé (1)
The centripetal force required for circular motion is

mv2
Fe= —2 6éééé (2)

Ro

R
The tension in the string is gradually increased and the radius of the circle detmeazged

(Pg. 20)
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119.

1109.

120.

120.

When the radius of the circle is &Ro >R >?O the tension in the string is the same as the

centripetal force.

mv> L2

T=R= —=
"R mR®

where L = mRyv is the angular momenturhich is conserved.

66666.. (3)

R
Work done in reducing the radius of the circle from<R7° is

Ro/2 RO/ZLZdR 12 RO/ZdR,., 2 Ré)
W= - FRdR = - = - — = <
Rnc Rp']R3 mRRal m& 2R

0 0 0
_ LPe1 B P 1™
2m&R? H,, 2m RE  t

1’€4 1 8123 m’VR53 3 ,

Rp/2
0%

= om€o2 o2 Uo o T o 52T 5Mo
2maR§ R§ g 2MR§ 2m Ry 2
Total kineticenergy = Initial kinetic energy + Work done
= Emv(2)+§mv§ =2mv;
2 2
For a parallel beam of mb&,o cdirfofnraa atci dn gihg por

whose width 6adé is of 't hhet .orldferé & it et hvea vaeil S
the slit, the width of the central maxima will be :

@ 222 @ 2L @ L @ 22
I a a I

)
For a parallebeam of monochromatic light of wavelendthdiffraction is produced by a single slit
whose width 'a' is of the order.of the wavelength we have

. e
sinq= — eeéeée (1)
a
whereq is the angle subtended by the first minima #recentral maxima at the slit.
. 20 0
2sing= — eeeéeée (2)
a
If x is the width of the central maxima, we have
x 2
D a
2Dl
X=— eééeé (3)
a

where D is the distance of tkereen from the slit.

A wind with speed 40 m/s blows parallel to the roof of a house. The area of the roof is
250 nf. Assuming that the pressure inside the house is atmospheric pressure, the force exerted by
wind on the roof and the directiaf the force will be :

(Pair = 1.2 kg/rm)

(1) 2.43 10° N, downwards (2) 4.83 10° N, downwards
(3) 4.83 10° N, upwards (4) 2.43 10° N, upwards
(4)

From Bernoulli's equation

1
P=R+=rVv’
? 2

(Pg. 21)
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Force willact due to pressure difference
1
\ P-Py= =rv?
2

% 3.2 (40%
= 0.0096* 10°

\  Force acting upwards
F =0.0096 10°2 250 = 2.43 10° N upwards

C
121. The ratio of the specific heats™ = gin terms of degrees of freedom (n) is given by :

a, n a, 1 a, n a, 2
B * (2) B+ 3B * 4 3 *
¢ 2 ¢ n ¢ 3 ¢ n
121. (4
For a monoatomic gas
c,<3r ¢ Sr =G 5
2 2 G 3
For a diatomic gas
c,<5r ¢ Ir =% 7
2 2 & b5
For a triatomic gas
C,=3R G 4R :& 4
C, 3

, Where n is the number of the degrees of freedom.

SN

This fits into the patterr%+
¢

122. If radius of theg Al nucleus is taken to besRthen the radius ofTe nucleus is nearly :
313 '§ 353 '§ 5 3
1 5 R 2 o R 3) —R 4) —R
(1) 8E§ 9 Al (2) gié 9 Al ) 3 Al (4) 5 Al
122. (3)
Radius of the nucleus goes as
R AY®  where A is the atomic mass.
If Rte¢is the radius of the nucleus of telurium atand Ry is the radius of the nucleus of aluminium
atom we have
Ry, (125/° 5 5
Te — —

= = \ Rre=-R
Ry (27} 3 BT

123. Figure below shows two paths that may be taken by a gas to go from a state A to a state C.

1

6% 10*Pa

Al
2x10Pa |

C

2x1073m® 4x1073m3
V—

(Pg. 22)
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In process AB, 400 J of heat is added to the system and in process BC, 100 J of heat is added to
system. The heat absotbby the system in the process AC will be :
(1) 300J (2) 380J (3) 500 (4) 4603

123. (4)
-P

See figure alongside B

Process AB is isochoric so no work is done. ~ J--------- C

Heat added to be system is Q = 400 J. 63 10'Pa

Q=DU + DW

whereDU is the change internal energy 23 10'Pa A

DW is the work done.  [77TTTTTOo

Since DW =0
DU=Q=4001J .

Change in internal energy is 400 J. 23 10°%m® 43 10°m®

Process BC is isobaric and the work done is given by
DW = P(V,- V) =63 1043 10°- 23 1079
=63 10'% 23 10°=120J
Heat added to be system is Q = 100 J.
Since Q =DU +DW
\ DU = Q DW = (100- 120)J=20J

Change in internal energy is 20 J.
Total increase in internal energy is going from state A to state C is 20G- 380 J
Work done in process AC is the area under the curve.

Area of the trapezium %(P2 +R) {V: V)

_ %(63 10* 42 1d) ( 4310° 32 10)

= %38 ¢t 2 0= 80J.

Since Q =DU +DW

andDU the change in internal energy in procAss we have
DU=380J andwW=80J

\ Q=DU+DU =380+80=460J

124. A block of mass 10 kg, moving in x direction with a constant speed of 1% imssubjected to a
retarding force F = 0.1 x J/m during its travel from x = 20 m to 30ginal KE will be :
(2) 250J (2) 4753 (3) 450 (4) 2753

124. - (2)
The block of mass M = 10 kg is moving in the Hirection with a speed v =10 m/s.
Its initial kinetic energy is
KE, = %mvz % 3 10% (10% = 500 J.
It is subjected to a retarding force F = 0.1 x J/m during its travel from x = 20 m to 30 m.
Work done is given by

x=30 x=30 2

E.dx &x2 @ .
W = fyF.dx=- ﬁ(O.lx)dx=-o_1éX_ 5 _ 18900 400
o0 x=20 €< Wao g2 2
500_

=-0.13 7—-0.13 250=-251

Final kinetic energy isKE; = KE + W = 500- 25 =475J

(Pg. 23)
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125.

125.

A conducting square frame of side 6adé and a
same plane as shown in the figure. The frame moves to the right with@atoant vel oci ty
induced in the frame will be proportional to :

c—x—’
! s
| ———V
- fa —_—
1 1 1 1
1 2 — @ @G —=
(2x a)(2x a) X (2x aYy (2x+a)
1
See fgure alongside. X
Let x be the distance of the centre of the frame from the long
straight wire carrying current . I
Consider the point P at a distance y from the long straight wire Ps
carrying current . y
Strength of magnetic induction at point P is given by
m 21 a
4y
Integrating over y fromy = (x a/l2) toy = (X + a/2)
We get
x+2 x £ x+2
r'"-;de = z%ady:@| ﬁz ydy ﬂlﬁn y (x+al2)
2 2 2

m ex+a/2

2p  8x -al2
Total flux contained in the square frame is

mla éx+al2

f In
2p  Ex -a2

Rate of change of fluxis
df mlad gex a2 ¢ _mlaéx-a2 g xeral2

— — AN < \ = -~
dt. 2p dtg &x -a/2t 2p Ex 4w/2 Hit xB a2

d d
_mpac2c- a (x-a2) . (x H@i2) {(x a2) (x ak
2p 82x +a Y (x af2f

_mla(2x-a), 4
= (x ) 2x-a )2[(x a2V (x a2

2
_2 gha 1 v[ a] _ 2y 1
p (2x -a)(2x &) p (2x -a)(2x &)
_df Zm)lazv 1
dt P (2x -a)(2x &)
1

e
(2x- a)(2x +a)

(Pg. 24)
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126. Three identical spherical shells, each of mass m and radius r are placed as shown in figure. Consic
an axis XX which is touching to two shells and passing through diameter of third shell.
Moment of inertia othe system consisting of these three spherical shells abquexieqs :

11 16
(1) 4 m? (2) =mr? (4) = mr?
5 5
126. (1)
See figure alongside
A is a spherical shell whogeass is m and radius is r. A
N . 2
Its moment of inertia about th¥X | axis isl, = gmr2
C
B is a spherical shell whose mass is m and radius isr. B
o . . 2
Its moment of inertia about its own axis Ig = Zmr? ai

Its moment of inertia abouXX jaxis is
5
lg; =1g mr2 Emr?
Similarly the moment of inertia of the spherical shell C about{MXg axis is
5
ICi =>mr?
3
Total momenbf inertia is
I=1p g, I&

= 2mr2+§mr2 4=5mr2 AmP
3 3 3

127. Which logic gate is represented by the following combination of logic gates ?

A L4]
Y
B
Yo
(1) NOR (2) OR (3) NAND (4) AND
127. (4)
We have(A +B) | {>Z1
Y
Truth table \E
A B Y. \T Y
0 0 1 1 0
1 0 0 1 0
1 0 0 1 0
0 1 1 0 0
1 1 0 0 1

This correspond to AND gate

(Pg. 25)
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128. A block A of mass mrests on a horizontal table. A lights string connected to it passes over a
frictionless pulleyat the edge of table and from its other end another block B of massuspended.
The coefficient of kinetic friction between the block and the tabig.i%Vhen the block A is sliding
on the table, the tension in the string is :

mlmz (1 Tk )g (mz + r,n“nl) g
1) ———— Q) F——m——
(m,+m,) (m, +m,)
(nb 'knwﬁg mm,(1 +.)g
®) ) @ m, )
1 2 1 2
128. (4)
See figure alongside my
Let T be the tension in the string.
Let a be the acceleration of the combination. A
We have,
mg- T=ma é. (1)
for block B. |
And B |m
T- mmg=ma é(2)
for block A.
Adding equation (1) and (2) we get,
(M- mimg) g =(m +my) a
\ a::QIQ__;hEEDQ é.(3)
(m, )
From equation (2) and (3) we get,
T = mmg ma
(m, -,my e (m, -,mm
= mmg mg——— == = Mg e —==
! (m, ) ' gTL (m, ;)
_ emm,  fm,mm, #Hn,
- mlge
e (m, #n,)
_ em,I +)1_ mm,(1 +,)g
= X =
8(”%. m,) (m, ;)

129. A certain metallic surface is illuminated with monochromatic light of wavelengtfihe stopping
potential br photeelectric current for this light is 3V If the same surface is illuminated with light of
wavelength 2, the stopping potential isoVThe threshold wavelength for this surface for photo
electric effect is :

[ [
1) 5 (2) ol () 4 (4) 2
129. (3)
We have,
¥=W+e(3\6) é. (1)

where W is the work function and (3Vis the stopping potential when monochromatic light of
wavelength is used.
Also,

hc
— =W+e\ é . 2
o b (2)

where \4 is the stopping potential when monochromatic light of wavelengik @sed.
Subtracting equation (2) from equation (1)

(Pg. 26)
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130.

130.

131.

131.

We get,
E =2e VO
2
hc
\ Vo= — e. (3
°= 1g (3)
Substituting in equation (2) we get,
E =W+e VO =W + E
2 4
\ W = E
4

The threshold wavelength is therefote 4

When two displacements represented by=ya sin{vt) and y = b cosgt) are superimposed the
motion is :

+
(1) simple harmonic with amplitudgaz—b)
(2) not a simple harmonic

(3) simple harmonic with amplitud%

(4) simple harmonic with amplitudeala2 + 1P

(4)

y1=asin () y2= b cos W)
Leta=ccos() and b=csinf)
We have,

y1+ Y2 =asin(y) + b cosi)
= c cosf sinfwt) + ¢ sinf cos {vt)
= c [sinfwt +1)]
where =&+b [since d+b*=cFcos (f) + Esirf (f) =)

L e

The superimposed motion is simple harmonic with amplitddé Y.

A potentiometer wire has length 4 m and resistanté &he resistance that must be connected in
series withthe wire and an accumulator of e.m.f. 2V, so as to get a potential gradient 1 mV per cm or
the wire is :

(1) 48 W (2) 32W (3) 40W (4) 44W

(2)
Figure alongside shows A B
a potentiometer wire of
length L = 4m and resistanced= 8W. 4m
Resistance connected in series is R.
When an accumulator of eref= 2V is used, we have current | given by,
| = e _ 2
R+Rpg 8 R

The resistance per unit length of the potentiometer wire is given by,
R 8
—AB == 9q /

L 4
The potental gradient is given by
IRag _ 2 Rag 222

L 8+R L 8+

(Pg. 27)
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3 3

For a potential gradiertmV per cm 111_0— 0.1V/n

02

We have 4 =0.1
8+R

\

132.

132.

133.

133.

8+R=40 \ R=32W

Two spherical bodies of mass M and 5 M and radii R and 2 R are released space with initial
separation between their centres equal to 12 R. If they attract each other due to gravitational for
only, then the distance covered by the smaller body before collision is :

Q) 15R (2) 25R (3) 45R 4) 75R
(4)
Letmy=M and m=5M

m; C m;

G N — D)

Let centre of mass C at a distangéram m; and % from m.
My Xy = MyXp
Mx, =5MXx »

\' X;=5X, andX;+Xx, A2R

\' 5x,+Xx, A2R

\' 6x,=12R
X, =2R
\' X, =10R

Since the masses are moving under mutual attraction the position of centre of mass remains consta
When the masses are in contact, X¢ and X, be the distance of their centres from the centre of
mass.

' My Xi = myXs,

\' Mxj=5Mx,

\ X{ =5X,

Also Xj*+X,i 3R
S5Xp + Xy i 3R
6xp SR

\ Xp =0.5R and x i 2.5F

Hence the distance travelled by the smaller mass is
X;- Xy 40R 2.5R E5F

A resistance 6R6 draws power O6P6 when connec
serks with the resistance, such that the i mped
o 2- o
aR ¢ R ar

1P 2) P - 3) P,|—= 4) P
1) (2) (;‘ei‘ (3) ’/Z (4) 8»92

)
A resistance R draws power P @vhconnected to an AC source.
The magnitude of voltage of the AC source is

VZ = RP

\' Vv = JPR

An inductor of inductance L and reactandeis now placed in series with the resistance.
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134.

134.

135.

135.

The impedance Z is given by

z = JR%+ W2
2, 2
tanf = wh tarff = WI;
R
2 2 2
1+taff = L+ Wil - R Wi =sec ¢
2 2
R R
R? R R
co$f = ——— cosf = =
av oRa

Power drawn is \flcosf = V(a;ei gzge

Across a metallic conductor of namiform cross section a constant potential difference is applied.
The quantity which remains constant along the conductor is :

(1) electric filed (2) current density
(3) current (4) drift velocity
(3)

A parallel plate air capacitor of capacitance C is connected to a cell of emf V and then disconnecte
from it. A dielectric slab of dielectric consiaK, which can just fill the air gap of the capacitor, is
now inserted in it. Which of the following iscorrect ?

(1) The charge on the capacitor is not conserved.

(2) The potential difference between the plates decreases K times.

(3) The energy storeith the capacitor decreases K times.

(4) the change in energy stored—lks(.?V2 2l -1 .

27 ek

(1)

A parallel plate air capacitor of capacitance C is connected to a cell of emf V and then disconnecte
from it.

The charge on the capacitor is givay

Q = CV
The energy stored in the capacitor is
E = lcv?
2

When a dielectric slab of dielectric constant K is inserted in it, the charge Q is conserved. The
capacitance becomes K times the original capacitange. KC)

1. .
Thevoltage becomesK— time the original voltage.

The change in energy stored is

Q¥ ¢ Q@ QP el

2Ci 2C 2KC 2C 2CEK

= Ecvzel_

2 8K

1

(Pg. 29)
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CHEMISTRY

136.Treatment of cyclopentanone O:O with methyl lithium gives which of the following species ?

(1) Cyclopentanonyl biradical (2) Cyclopentanonyl anion
(3) Cyclopentanonyl cation (4) Cyclopentanonyl radical
136.(2)

a_H o
A
A © L
O +CHy Li O +CH,

137.The enolic form of ethyl acetoacetate as below has :

‘ H . )
| r ) Il i
OH OC,H, 0 OC,H,
(1) 9 sigma bonds and 1 pbond (2) 18 sigma bonds and 2 pbonds
(3) 16 sigma bonds and 1-pbond (4) 9 sigma bonds and 2 pbonds
137.(2)
o0
H—C—C=C—C=0
L
Oo—H O—C—C—H

18 sigma bonds and 2-ponds

138.Biodegradable polymer which can be produced from glycine and aminocaproic acid is :

(1) Nylon 6, 6 (2) Nylon 27 nylon 6
(3) PHBV (4) Bunai N
138.(2)
Nylon-2-nylon-6 or Nylon-2,6 is an alternatinggbyamide cepolymer of glycine and amino caproic
acid.
6 4 2

HN  c—OH + H—NH~ § 3 §G7OH — Nyon26

SRR :
H: O ©
139.Consider the following compounds
s Ph .
CH, :
(@ (1n) (1I5)
Hyperconjugation occurs in :
(2) land Il (2) 1 only (3) llonly (4) M only

139.(4)
Hyperconjugation occurs if §pybrid carbon atom attached td* siybrid carbon atom having a- H

i.e., .
[Z ]—CH3

(Pg. 30)
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140.Which of the following species contain equal numbes efindp - bonds ?

(1) CHA(CN), (2) HCG, (3) XeO, (4) (CN).
140.(3)
H
I
1. Nt C -C|3 € N 6 4
H
S
2. H-0O -ﬁ) 9 4 4
O
I
3. Xe 4s + 4p
o~ |%o
@)
4. NtC -C N 3s +4p

141.Thecorrect bond order in the following sp&&s is :

(1) 0, <0,<05 (2) 03" <0O,h <0,
3) 03" <0, <O, 4) 03 <0, <G5
141.(1)

Bond order ofO; =1.5
Bond order ofO; = 2.5
Bond order ofO3% = 3

\ 0,<0, <O

142.The function of fASodium pumpo is a biological
Which of the following biologically important ions is also a constitugf this pump ?
(1) Fe* (2) ca* (3) Mg** 4) K*

142.(4)

Since K ions are the most abundant cations within the cell fluids, they activate many enzymes which ar
responsible for oxidation of glucose to produce ATP (adenosine triphosphate)

There is a very large variation in the concentration dfafal K ions found on the opposite sides of cell
membrane. These ionic gradients called the sogliatassium pump operate across the cell membranes
which consume more than cttgrd of the ATP ged by a resting animal and about 15 kg per hour in a
resting human being.

143.Which of these statements about [Co(gN)s true ?
(1) [Co(CN)J* has no unpaired electrons and will be in a ligm configuration.
(2) [Co(CN)J* has no unpairedectrons and will be in a lowspin configuration
(3) [Co(CN)J* has four unpaired electrons and will be in a-&pin configuration.
(4) [Co(CN)J* has four unpaired electrons and will be in a kFégin configuration.

143.(2)
3d 4s 4p
¢ | ¢ |G
— _
N
d’sp?

[Co(CN)g]* has no unpaired electrons and will have low spin configuration.
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144.The activation energy of a reaction can be determined from the slope of which of the following graphs ?

T 1 In K 1
(1) ——vs.—= (2) InKvs. T 3) —vs.T (@) InKvs.=
nK T T T
144.(4)
By Arrhenius equation In A
k - A e EaRT
Slope = E,/R
nk = InA- fa nk Pe=5
RT n
E
Slope = -2
R T
GH, CH,
145.The reaction CH3—(IZHONa+CH3CH2Cl CH_.,,—(!Z—O—CILIz—CH3 is called :
CH, —NaCl CH, '
(1) Gattermani Koch reaction (2) Williamson Synthesis
(3) Williamson continuous etherification process(4) Etard reaction
145.(2)

(|:H3 (|3H3
2
CH; - IC “ONa + CH; -CH, €l%%% CH,- c|: -0 CH, GH,

CH, CH,

The reaction is called Williamson synthesis.

146.Which one imot equal to zero for an ideal solution ?

(1) DP = l%bserved’ PRaoult (2) DHmix
(3) DSmix (4) DVmix
146.(3)

For ideal solutionPS,,, = O.

1l47AMet al s are wusually not found as nitrates in t
Out of the following two (afad b) reasons which is / a@reie for the above observation ?
(a) Metal nitrates are highly unstable
(b) Metal nitrates are highly soluble in water.

(1) aistrue but b is false (2) aand b are true
(3) aand b are false (4) aisfalse but b is true
147.(4)

Metal nitrates are usually not found as nitrates in their ores because they are highly soluble in water.

148.An organic compound 6 X@gH;,@ ydelds phenyl hydrazene antl gives négativemu
response tdie lodoform test and Tollgntest. It producespe nt ane on reducti on.
(1) n-amyl alcohol (2) pentanal (3) 2-pentanone (4) 3-pentanone

148.(4)
Pentanal gives negative response to the lodoform test and $désn

149. Cobal{lll) chloride forms several octahedral complexes with ammonia. Which of the following will not
give test for chloride ions with silver nitrate at 25?
(1) CoCk.6NH; (2) CoChL.3NH; (3) CoCkL.4NH;  (4) CoCkL.5NH;

149.(2)
[CoClx(NH3)s] doesriti o ni z e give test toreckloridetions.
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150.A mixture of gases contains;ldnd Q gases in the ratio of 1 : 4 (w/w). What is the molar ratithe two
gases in the mixture ?

12:1 (2)1:4 3)4:1 (4) 16 : 1
150.(3)
Wiy 1. My Wy Mo, 1 32,
Wo, 4 No, My, wo, 4 2

151. Which of the following is the mostorrect electron displacement for a nucleophilic reactto take
place ?

H ~ H Hy ~
(1) H,C~>-C= <_ C-Cl (2) H,C~C=C~-C-d
H H
H H, H ~H ~
©) H3C+9g c-cr (4) H,c~C=C-C-Cl
H
151.(4)
N TN

CH; €H CH =CH,  CI

152.The electrolytic reduction of nitrobenzene in strongly acidic medium produces :
(1) Aniline (2) p Aminophenol (3) Azoxybenzene(4) Azoberzene

152.(2)
Electrolytic reduction of nitrobenzene in weakly acidic medium gives aniline but in strongly acidic
medium, it gives paramino phenol obviously through the acid catalysed rearrangement of initially
formed phenyl hydroxyl amine.

NHOH

@ 1/21‘/91/2 @ vz;/ﬁl%l/zll/z @
weakly

H (strongly) Aniline

NH,

(p - Aminophenol)

OH

153.Nitrogen dioxide and sulphur dioxide have some properties in common. Which property is shown by on
of these compounds, babt by the other ?

(2) is used as a foegreservative (2) f ofrmasi ndbaci d
(3) is areducing agent (4) is soluble in water
153.(1)

NaHSQ is used as food preservative as it produceso8@ecomposition which checks the oxidation of food.
154.Which of the following statements ¢®rrect for a reversible process in a stafeequilibrium ?

(1) DG = 2.30 RT log K (2) DG =-2.30 RT log K
(3) DG =2.30 RT log K (4) DG =-2.30 RT log K
154.(4)

DG BG +2.303 RTlog K
0=DG + 2.303 RT log K
DG =-2.303 RT log K

155.Which of the following pairs of ions are isoelectronid asostructural ?

(1) Clo;,SG" (2) CO§ ,sG~  (3) ClO;,CG~  (4) SG& ,NO;
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155.(1)
ci @
/ AN e) S
O l O /‘\O@
o) O 4o
O
3bp #p 3bp ¥p
\  ClO; and S@ " are isoelectronic and are pyramidal.
156.The angul ar momentum of electron in 6dé orbita
(1) 0 (2) V6n (3) V27 (4) 2/3h
156.(2)
Angul ar moment umbimf =l /étlyhkon i n 6ddé or

= J2(2 +h= <6h

157.Which of the following options represents tw@rect bond order ?

10, © O 20, ® 0 (0, © 0 40, 8 O
157.(3)
Bond order of0, =1.5 , Bond order ofO0, = 2.0, Bond order ofO3 = 2.5

Bond order :0; ©, O,
158.Magneticmoment 2.84 B.M. is given by : (ANos, Ni= 28, Ti = 22, Cr = 24, Co = 27)
(1) Co™ (2) Ni* (3) Ti% (4) cr**
158.(2)
Magnetic moment=/n(n 2)BM.= 2.84 ie, n=2
Ni*? i.e, 3df contains two unpaired electrons.
159.Given

H3C©CH3 H,C @CHZ H,C QCHz
CH, CH, CH,
{0

(1) (111
The enthalpy of hydrogenation of these compounds will be in the order as :
@ n>1>1l @2 1>1>11 @) m>n1>l @ n>I=>l
159.(3)
1

Enthalpy of hydrogenatioh
Py yareg Stability of Compounc

160.A single compound of the structure
R o
OHCN c —5~c —Cx0
H, H,
is obtainable fronmzonolysis of which of the following cyclic compounds ?

H,C
W cx, @ D%
CH,
H,C H,C._CH,
@) D (@) @

H,C
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160.(2)

O
Il
Hsc@/CHg Wiiles H—C—CHCH—C—CH,
CH, O

161.The tdal number ofp- bond electrons in the following structure is :

H,C H H H
ne' N 7 \h
H,C Ho oy
1) 16 ) 4 3) 8 4) 12

161.(3)
4p bonds! 8p electrons

162The K., of Ag,CrO,, AgCl, AgBr and Agl are respectively, 131 10'4 1.83 10'° 5.03 10",
8.33 10". Which one of the following salts will precipitate last if AgN6€olution is added to the
solution containing equal moles of NaCl, NaBr, Nal angd¥@, ?

(1) Ag.CrO, (2) Agl (3) AgCl (4) AgBr

162.(1)
Let conc. of NaCINaBr, Nal and NgCrO, is 1M.
Ksp (AgCroy) = [A9+]2 [C"O42-]

K., (Ag Lro 7.9
[Ag+]A920fO4 :\/ arof e - 1. 10" =1.1 3 10°

[CrO% ]
K_ (Agl 13
[AG T _ SFEI(_]g) _ 8.33110
. K (AgCl) 1.8 10%°
[Ag ]AgCI = p—_ y
[Cl] 1
K..(AgBr)
Ag” = - - = 5.03 10"

D Solubility of Ag,CrO, is highest it will precipitate last.

163.When initial concentration of a reactant is doubled in a reaction, itslifealberiod is not affected. The
order of the reaction is :

(1) More than zero but less than first (2) Zero
(3) First (4) Second
163.(3)
tio " [A] %)_ "

For first order reaction, halife period is not depends upon initial concentration.

164.Which of the following processes does not involve oxidation of iron ?
(1) Liberation of H from stam by iron at high temperature
(2) Rusting of iron sheets
(3) Decolourization of blue CuS@olution by iron.
(4) Formation of Fe(CQ)from Fe.

164.(4)
(1) 3Fe + 4HO %% Fe0, + 4H, Oxidation of Fe
(4) Fe + 5COY¥2% Fe(CO) No change in O.N. of Fe
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165.Bithional is generally added to the soaps as an additive to function as a/an :

(1) Antiseptic (2) Softener (3) Dryer (4) Buffering agent
165.(2)
Bithional functions as antiseptic.
Cl OH HO Cl
S Bithional
Cl Cl

166.In which of the following compounds, the-GCl bond ionisation shall give most stable carbonium ion ?

H

\
c-Cl H,C H
(1) O,NH,C”Fi @ *c-a
H,C
H,C Hscpyoa
@ , C-d (4) @
¥ cH

166.(3)
3 carbocation are more stable than benzylic carbocation.

167.A given metal crystallizes out with a cubic structure having edge length of 361 pm. If thefeware

metal atoms in one unit cell, what is the radius of one atom ?

(1) 108 pm (2) 40 pm (3) 127 pm (4) 80 pm
167.(3)
It is a fcc structure.
4r = \/Ea
r = —\/ia = —\/52361 =127 pm

168.The boiling point of 0.2 mol Kg solution of X in water is greater than equimolal solution ofi

water. Which one of the following statementsrige in this case ?

(1) Y is undergoing dissociation in water while X undergoes no change.
(2) X is undergoing dissociation in water.

(3) Molecular mass of X is greater than the molecular mass of Y.

(4) Molecular mass of X is less than the molecularsradsy.

168.(2)
Molality of solution of x = molality of solution of y = 0.2 mol/kg
By elevation in boiling point relation
DTp= iKym or DTb, i
D DI,of sol ut DTgonf odo I6wtdi oon of O
\' 6i' of solutwifosodbfBoXxomeodf O

1691 n Dumads met hod for estimati on

percentage of nitrogen in the compound is :

of

undergoing

(1) 15.76 (2) 17.36 (3) 18.20 (4) 16.76

169.(4)
0.259g 40 mL N, at 300K 725 mm pressure
Aqg. tension at 300 K is 25 mm
725- 25 =700 mm
Temp. 300 K Mass of the sub 0.25,¢9/0l. of moist nitrogen = 40 mL

(Pg. 36)
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collected at 300 K temperature and 725 mm pressure. If the aqueous tensiolK as 26énm, the

(



(37) VIDYALANKAR : AIPMT - 2015 : Paper and Solution
PVi _ RV,
T

_ RV T, 700° 403273 7644000

T B 30G 760 228000

% of nitrogen
22400 mL of nitrogen at S.T.P weighs =28 g
33.52 mL of nitrogen at S.T.P. weighs

3
_28° 33.52 _938.56 80419¢
22400 22400 -

Percentage of nitrogen in org. compoun%9 300=16.76 %

V'V, 3352mL

170.The species Ar, Kand C&" contain the same number of electrons. In which order do thedii
increase ?
(1) K* < Ar< Ccd&* (2) Ar<K'<Cd&" (3) C&'<Ar<K' (4) C& <K '<Ar

170.(4)
For Isoelectronispecies : CA< K* < Ar

171.Because of lanthanoid contraction, which of the following pairs of elements have nearly sdomic
radii ? (Numbers in the parenthesis are atomic numbers).

(1) Zr (40) and Ta (73) (2) Ti (22) and Zr (40)
(3) Zr (40)and Nb (41) (4) Zr (40) and Hf (72)
171.(4)

Zr - Hf (group 4)
T T 39yansition series (144 pm)
Second transition series (145 pm)

172.The number of delectrons in F& (Z = 26) isnot equalto the number of electrons in whidme of the
following ?

(1) p- electrons in Ne (Z = 10) (2) s- dectronsin Mg (Z = 12)
(3) p- electronsin Cl (Z=17) (4) d- electrons in Fe (Z = 26)
172.(3)
17C|:1s2 2¢ 28 38 3p =g
173.Given :
CH, CH
0y 2 _CH,
CH.
O Cfo Cle
11
0 0 o
(1) () (1)
Which of the given compounds can exhibit tautormerism ?
@ 1, hand 1N (2) land I (3)land Il (4) lland Il
173.(1)
CH, CH
s ¢ _CH, P
E [ CH, [I\)ﬁ:ﬂ3
I
0O O ) CH,

@M (1 (1)

Compound (1) , (II) and (lll) can exhibit tautormerism.
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174.Whi ch one of the following electrolytes has
Alx(SQy); (if all are 100% ionised)
(1) Ke[Fe(CN)] (2) KoSO (3) Ko[Fe(CN)]  (4) Al(NO3)s
174.(1)
e(i = 5)
No. of ions are five. In e(i = 5)

175.Maximum bond angle at nitrogen is presinwhich of the following ?
1) (2) NO;, ) (4)

175.(4)

120 >120 <120 180

176.The reaction of gHsCH = CHCH; with HBr produces :

CH=CHCH,
1) © )
Br
©) (4) CsHsCH,CH,CH,Br

176.(2)

177.Which property of colloidal solution is independeftharge on the colloidal particles ?

(1) Tyndall effect (2) Coagulation (3) Electrophoresig4) Electro osmosis
177.(1)
Tyndall effectis the scattering of light by sol particlésgepends on size and not on charge.
178.Solubility of the alkalie ear t h6s met al sul phates in water di
(1) Ba>Mg > Sr>Ca (2) Mg >Ca > Sr>Ba
(3) Ca>Sr>Ba>Mg (4) Sr>Ca> Mg >Ba
178.(2)

Mg > Ca > Sr > Ba.
The solubility of sulphate decreases on moving dovengioup. The values of solubility products
which decrease gradually also explain the decrease in solubility on moving down the group.
Metal sulphate MgSQO, CaSQ SrsQ BaSQ
Solubility product 10 2.43 10° 7.63 107 1.53 10°
179. A device that converts energy of combustion of fuels like hydrogen and methane, directly into
electrical energy is known as :
(1) Ni- Cd cell (2) Fuel Cell (3) Electrolytic Cell  (4) Dynamo
179.(2)
In fuel cell energy of combustion is converiatb electrical energy.
180. If the value of an equilibrium constant for a particular reaction is® 116" then at equilibrium the
system will contain :
(1) similar amounts of reactants and products (2) all reactants

(3) mostly reactants (4) mostly products
180.(4)
R- P ;K=

%60 %60 Y00 %60 Y0 Y00
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