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PHYSICS

1. (3) Stopping distance 
2us

2a


2s u  (car is same)
2 22

1 1
2

2 2 2

s u 6 50 1 1
s u s 100 2 4

          
   

s2 = 6 × 2 = 24
2. (3) Lets s be distance travelled by each car. Then

1 2 02a s 2a s v   and 0
2 1

2s 2s t
a a

 

1 20
1 2

0

2 1

a av a a1 1t
a a


  



3. (4) Body just begins to slide when tan =  ,
depends the nature of surface

4. (3) Power 3P av 

5. (3) 

V

0.8 V

vel. sep. 0.8 Ve 0.8
vel. app. V

  

2n 2
H 0h e .h (0.8) .h (0.64)h  

6. (3) Rise in temp 3T 1 1
J S r R

      
for water  = 1 gm/cc

S = 1 cal/gm °C

3T 1 1
J r R
     
 

7. (4) Hence, m = 50 kg = 50 × 103 g
Q = 1500 kcal = 1.5 × 106 cal
s = 0.83 cal g–1 °C–1

As Q = msT
6

3

Q 1.5 10T 36.14
ms 50 10 0.83
 

   
 

°C

ANSWER with EXPLANATIONS
8. (1) Suppose neutral point N lies at a distance x

from dipole of moment p or at a distance (25 – x)
from dipole of 64 p.

N
(1) (2)

x
25 cm

p 64p

At N |E.F. due to dipole (1)|
= |E.F. due to dipole (2)|

3 3
0 0

1 2p 1 2(64p)
4 x 4 (25 x)

   
  

3 3

1 64 x 5 cm
x (25 x)

   


9. (1) The horizontal components are H 1 1(B ) Bcos 

and H 2 2(B ) Bcos 

H 1 1

H 2 2

(B ) cos cos30 3 32
(B ) cos cos45 2 2


     



10. (3) 
4

g 3w
g g w w 3

2w g

V 8V V
V 9


      



11. (2) U , f V 50 cm    

(m)

1P
f



100 100 2D
f (cm) 50


  

12. (4)
13. (4)
14. (3) vin > vz hence diode is at B/D

10V 1 k

200 

15V

i

5V

10V

i

5i 0.025 A
200

 

L 3

10i 10 mA
10

 

Z Li i i 25 10 15 mA    
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15. (2) Ep = Ek

2 2E cos t E sin t    2tan t 1 tan t 1     

2t t
4 T 4
  

     
Tt 1 sec
8

  

16. (3) 
M 1 q
L 2 m


17. (3) Succesive phase difference between 10 m, 4

m and 7 m is 
2


.

So phase difference between 10 m and 7 m is 
so their result 3 m.
Now, 3 m and 4 m are with phase difference =

2


.

So result is 2 23 4 5 m  

18. (1) F = qE moves along electric field
Fm = Bvq sing 0 = 0

19. (1) In Newton’s law of cooling

FR D

So, n = 1

20. (3) P1V = n1RT1
...... (1)
P1 = 20 atm, T1 = 273 + 27 = 300 K
n1 = n

If  1
nn
2

 , T2 = T1 + 50 = 350 K

2
nP V R(350)
2



...... (2)
P1V = nR(300)
...... (3)

2

1

P 7(2) (3)
P 12

 

1 2
7P 20, P 20 atm

12
  

or, P2 = 11.7 atm.

21. (2) x
v

RPV Cons tan t C C
1 x

   


2
v v

RPV Cons tan t C C C R
1 2

     


22. (1)

23. (2) 
hanging part

Rest part on the table
 

n
n

 



 

24. (4) WD = K

2

1

1 vm t
2 t

 
  

 

25. (4) By the energy conservation

GMm 1 1.5 GM GMmm
R 2 R R h

   


1 1 h 3R
4R R h

  


26. (3) Sum of 2 periodic function is a periodic function
with same period.

27. (3) A
0

1 q ' qV 0
q a b

      

aq ' q
b

    
 

28. (1) mg sing q   acts down the inclined plane friction
acts up inclined plane.

29. (1) elastic potential energy convert into heat.
30. (1) Current in loop = 3 A

A BV 2 3 3 1 V    

A BV V 2 Volt 

31. (3) 1 1 1

2 2

E x E 60
E x 3 45

  

E1 = 4 V
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32. (2) 
MM ' m

2 2
 

  
 



33. (1) 
2

1 2 BaQ
R R

  
 

34. (3)

35. (3)  
1sin i 2
2



i = 45°


30°

normal

36. (4) 
1 1 1 1 2

10 f f 10 f
   


37. (3)  22 2 2
2 1

1 1 1

v T T 2 4 T 4T
v T T

     

2T 4 300 1200 K   

0
2T 1200 273 927 C   

38. (1) 
R 12 4Cos
Z 15 5

   

39. (4)   2 1W q V V 

q = + Ve  potential energy is increased
q = - Ve  potential energy is decreased

40. (3)
41. (3)
42. (2)

43. (1) 0N N e          
1    

1

0 0

N N 1e
N N e

  

44. (3) 
12400E 12.71 eV

975
 

Hydrogen E1 = -13.4 eV , E4 = -0.85 eV
Electron absorbs energy of 12.7 eV and energy of
electron becomes = -13.6 + 12.71   -0.85 eV..
So final state n2 = 4,  n1 = 1,
No of possible line of spectrum

   n n 1 4 4 1
6

2 2
 

  

45. (1)

CHEMISTRY
46. (3) Since the alkene (C6H10) on ozonolysis gives

a dialdehyde six carbon containing compound
therefore, the alkene must be cyclohexene.

O3

Zn/HCl

H

O

O

H

47. (3) The given alkyl bromide can be rotated to give
the following conformer in which H and Br are
antiplanar

48. (3) N, O and F (p - block elements) are highly
electronegative non metals and will have the
strongest tendency to form anions by gaining
electrons from metal atoms.

49. (2) For reaction

2 2 4 2CO (g) 2H O( ) CH (g) O (g)  

r f products f reactantsHº ( H ) ( H )       

  r 4 f 2 f 2H (CH ) 2 0 H CO 2 H H O            
    r 4 f 2 f 2H (CH ) 2 0 H CO 2 H H O            

 f 4890.3 H CH     

  393.5 2 –285.8   
fHº of CH4 (g) = –74.8 kJ / mol

50. (1) 2
2 4 4Ag CrO 2Ag CrO ; �  Ksp = 1.1 × 10–

1 2

S 2S S
2 2

sp 4K Ag CrO        
Ksp = [2S]2 · [S] = 4S3

12
sp3 K 1.1 10S
4 4


    S = 6.53 × 10–5

51. (4)  As per (n + l) rule electrons fill first in that
orbital which have least (n + l) value.
When (n + l) values are same, then electron fills
that orbital which have lowest n value.
When n = 6 as per (n + l) rule when n = 6 ns subshell
 6 + 0 = 6
(n – 1) d subshell  5 + 2 = 7
(n – 2) f subshell   4 + 3 = 7
np subshell   6 + 1 = 7
ns, (n –2)f, ( n – 1) d, np
(n +1) values   7, 7, 7
n value   4, 5, 6

does the
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52. (3) In case of positive deviation from Raoult’s law,
the observed vapour pressure is greater than the ideal
vapour pressure and boiling point of azeotrope
becomes lower tthan either of pure liquid.

53. (3)
NaNO H O2 2

3 2 3 2 3HCl
Methyl alcohol

CH NH CH N Cl CH OH  

54. (1) 
2

1 1 2

k H 1 1log
k 2.303R T T

    
 

T1 > T2 and K2 > K1
H = –Ve

55. (4)  T he or tho  and p ar a  i somer s  can  be
separated by steam distillation. o-nitrophenol is
more volatile due to intramolecular hydrogen
bonding.

56. (1) Volume of solution = 0.1 Litre
Normality of

NaOH solution 
Equivalent of NaOH

Volume in litre


4 / 40N 1N
0.1

 

57. (4) Density is given by

3
A

Z M
N (a)


 



Density = 4g/cm3 (given)

  23 8 3
72 Z4

6 10 (5 10 )



  

23 24
72 Z

6 10 10 125



  

  Z = 4

58. (3) o o
Total A A B Bp p X p X 

1 4100 200
5 5

     = 20 + 160 = 180

(Vapours are condensed and again brought in
equilibrium with vapours).
i.e. for distillate
yA   to be replaced by xA
yB   to be replaced by xB

o
A A

A
T

p x 20y
p 180

 

o
B B

B
T

p x 160y
p 180

 

distillate
100 20 200 160P

180 180
 

   = 188.88

59. (1) 

O

C

O

H 1
2 3

5

4

6
Aldehydes get higher priority over ketone and
alkene in numbering of principal C-chain
  3-Keto-2-methylhex-4-enal.

60. (1) Statement II is correct explanation of I as
adsorption leads to arrangement i.e., decreases
randomness ( S ve)    at  the same time
energy is released due to attraction between
adsorbate and adsorbent ( H ve)   .
Adsorption is a spontaneous process as it occurs
on its own. For all spontaneous processes, the
change in free energy is negative. Or,
  G = – ve.

61. (3) Cis isomer of [Pt(NH3)2Cl2] is used as an
anticancer drug for treating several types of
malignant tumours.

Pt
NH3

NH3

Cl

Cl
(Cis - Platin)

62. (2) Most probable velocity mpv
2RTC
M



Mean velocity avg
8RTC

M




Root mean square velocity rms
3RTC
M



mpv avg rms
2RT 8RT 3RTC : C : C : :
M M M




82 : : 3


63. (4) Boiling point  Molecular Weight
Boiling point  Extent of H-bond
The extent of H-bond in the phenol is very less
as well as the molecular weight also less.

64. (4) Themosetting polymers : Thermosett ing
polymers are permanently setting polymers.
These polymers are cross linked or heavily
branched molecules which on heating in a
mould, get hardened and set and cannot be
softened again. This hardening on heating is due
to cross-linking between different polymer
chains to give a three dimensional network
solid. Its example includes bakelite.
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65. (3) Photochemical smog is formed on the
chemical reaction of sunlight, nitrogen oxides
and vola t i le or ganic  compounds  in t he
atmosphere.

hv
2NO (g) NO(g) O(g) 

Oxygen atom (nascent) is very reactive and
combines with O2 in air to produce ozone.

2 3O(g) O (g) O (g)  .

66. (1) T hose ef fect ive ma inly aga ins t  gr am
positive or gram negative bacteria are narrow
spectrum antibiotics. Pencillin -G has a narrow
spectrum.

67. (1) HVZ rea ct ion is the ha logena t ion of
carboxylic acid with alpha hydrogen by red P
and X2.

68. (3) Mol. wt. of CH4 = 16
Mol. wt. of C2H4 = 28

  
16x 28y20

x y





or 16x + 28y = 20x + 20y
or 4x = 8y or x = 2y
In the gaseous mixture when the mole ratio of
CH4 and C2H4 is y : x

then avg. mol. wt 
16y 28x 16y 56y

x y 3y
 

 


72y 24u
3y

  .

69. (4) H = Ef – Eb

–40 = 80 – Eb

Eb = 120 kJ / mol,
Catalyst lower the E f to 20 kJ/mol for forward
reaction then E´f = 20 kJ / mol
We know catalyst decreases the activation
energy equal amount in both direction.
E´b = (120 – 60) = 60 kJ/mol

b

b

E 120 2
E 60

 


70. (1)

71. (4)

72. (3) Negative colloid is coagulated by positive ion
or vice-versa. Greater the valency of coagulating
ion, greater will be coagulating power according
to Hardy-Schulze rule.

(1) 2 2
4 4ZnSO Zn SO  

(2) 3
3 4 4Na PO 3Na PO  

(3) 3
3AlCl Al 3Cl  

(4)    44 6 6K Fe(CN) 4K Fe(CN  

Since, in AlCl3,  the valency of positive ion
(coagulation ion) is highest, it is the most powerful
coagulating agent among the given to coagulate
the negative colloid.

73. (1) BeSO4 is most soluble because hydration
energy is more than lattice energy

BeSO4 > MgSO4 > CaSO4 > SrSO4 > BaSO4
Hydration energy decreases, hence solubility
decreases.

74. (4) Reimer Tieman reaction

+CHCl  + NaOH3

OH OH
CHO

75. (3) Energy required to show photo emission

= 2.3 eV
= 2.3 × 1.6 × 10–19 J
Thus,

hcE 


 or 
34 8

19
hc 6.626 10 3 10
E 2.3 1.6 10




  

  
 

= 5.4 × 10–7 m.
Thus, longest wavelength to show
photoelectric effect = 5.4 × 10–7 m.

76. (2)

CHO
OH
H
OH
OH

CH OH2

H
HO

H
H

Glucose

COH
OH
H
OH
OH

COOH

H
HO

H
H

Saccharic
acid

Conc. HNO3
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77. (1) Yellowish-green gas of chlorine is evolved when
the sodium chloride is heated with concentrated
H2SO4 in presence of MnO2.

NaCl + H2SO4   NaHSO4 + HCl

MnO2 + 4HCl   MnCl2 + 2H2O + Cl2
78. (3) Stoichiometric mole ratio

A B C

=
1
4 ,

0.6
2 ,

0.72
3

= 0.25, 0.30, 0.24
C is Limiting Reagent
So, according to Stoichiometry of reaction
3 mol C gives = 1 mol A4B2, C3

0.72 mol of C gives 
1 0.72 0.24
3

  

79. (4) At low pressure and high temperature, real gases
behave like ideal gases. Accordingly, van der Waals
equation is modified as
pVm = RT (for 1 mole)
  At low pressure and high temperature, the terms

2
a

v
 and b becomes very small as compared to p

and V.
80. (2) N = M × Valence factor

  6 3N 0.1 6(2Cr 6e 2Cr )     
K2Cr2O7 = 0.6 N

81. (2) Partial pressure

totalno. of moles of gas × p
total no. of moles



total5 p1.5
2 3 5 10




  

total
1.5 20 p

5




ptotal = 6 atm
82. (3) Spin only Magnetic Moment

n(n 2)BM 1.73 3    

  n = 1 (unpaired e–)
Electronic configuration of
V = 1s22s22p63s23p63d34s2

x [Ar]
23 18

1 4s3d

V 1





to get 1 unparied electron V has to loose 4
electron to form V4+.
So, formula of chloride is VCl4

83. (4) 2 2 3N 3H NH �

2
3

1 3
2 2

(NH )K
[N ][H ]



··· (i)

2 2N O 2NO � ; 
2

2
2 2

[NO]K
[N ][O ]



··· (ii)

2 2 2
1H O H O;
2

 �

2
3 1/ 2

2 2

[H O]K
[H ][O ]



··· (iii)
For the reaction,

3 2 2
52NH O 2NO 3H O
2

 �

2 3
2

2 5/ 2
3 2

[NO] [H O]K
[NH ] [O ]



2 2 3
2 2 2

3 3/ 2 2
2 2 2 2 3

[NO] [H O] [N ][H ]
[N ][O ] [H ] [O ] [NH ]

  

3
2 3

1

K K
K




84. (3) As all reactant and product are liquid
n(g) = 0
H = E – ngRT

H = E  gn 0 

85. (1) a = 2r
Volume of the cube = a3 = (2r)3 = 8r3

Packing fraction 
Volume of one atom
Volume of the cube
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3

3

4 r
3 0.52

68r

      

Void fraction = 1 – 0.52 = 0.48
Void space = 48%

86. (3) Solid N2O5 exist as [NO2]+ [NO3]–

87. (2) PhMgBr can be protonated by any of the protic
solvent e.g., CH3OH.
PhMgBr + CH3OH   PhH + Mg(OCH3)Br

88. (1) Higher the intermolecular forces higher is the
boiling point, because as the surface area increases
the van der Waal force of attraction increases.
Melting point depends on packing fraction, more
branching, surface area of molecules decreases and
they become more compact and thus easier to pack
hence melting point increases.

89. (2) The two rates are related as

21 d[Br ] 1 d[Br ]
5 dt 3 dt


 

2d[Br ] 5 d[Br ]
dt 3 dt


 

5 0.025 0.042
3

   Msec–

1

90. (3) When activation energy decreases, rate constant
increases. As k > k,  Ea < Ea.

BIOLOGY
91. (2) TATA box is present in the eukaryotic promoter

region. It has a resemblance with the Pribnow box
of prokaryotes. TATA box was identified by Dr.
Hogness and so, it is also called a Hogness box. It is
a 7 bp long region located 20 bp upstream to the
start point. During the process of transcription the
RNA polymerase (a holoenzyme which has a core
unit and a sigma factor for proper initiation of
transcription) binds to the TATA box due to which
DNA assumes a saddle-like structure at this place.

92. (1) For metabolic processes to continue, the living
things need to remain in a steady state maintained
by a self-regulatory mechanism called homeostasis.

93. (4) In situ conservation is the process of conserving
biodiversity, where all living species, mainly the wild
and endangered species are saved in their natural
habitat and environment. This includes biosphere
reserves, national parks, wildlife sanctuaries, etc.

94. (1) Bt cotton has been genetically modified by the
insertion of one or more genes from a common soil
bacterium, Bacillus thuringiensis. These genes
encode for the production of insecticidal proteins,
and thus, genetically transformed plants produce one
or more toxins as they grow.

95. (4) Polygenic inheritance is the trait under the control
of more than one pair of genes, e.g. skin color
(trigenic) and human height.

96. (2) The bioactive molecule, cyclosporine A, that is
used as an immunosuppressive agent in organ-
transplant patients is produced by the fungus
Trichoderma polysporum.

97. (2) At the time of fertilization, when sperm comes in
contact with the ovum, an acrosomal reaction takes
place with the release of an enzyme hyaluronidase,
and acrosin. These enzymes then begin to digest
the zona pellucida and allow the sperm to tunnel
toward the egg’s plasma membrane by dissolving
the actin filaments through biochemical reactions.

98. (2) MAB, ( Man and Biosphere Programme), was
launched by UNESCO in 1971. There are 14 projects
under this program focusing on research and training
with an ecological approach to study inter-
relationship between man and the environment.

99. (4) Decomposers are usually bacterium or fungus
that breaks down dead organic matter (cells of dead
plants and animals) into a simpler substances.

100. (4) Blue-green algae (BGA) are photoautotrophic,
prokaryotic algae. They are free-living organisms
and also known as cyanobacteria. They are fixers
of the atmospheric nitrogen and hence
recommended as a bio-fertilizer.

101. (1) In endocytic mycorrhiza, fungal hyphae present
inside or between the cor tex’s cells act as
biofertilizer. In many kinds of grass and some other
crops, the fungul hyphae penetrate the cortical cells,
which swell to form vesicles or arbuscules called
vesicular-arbuscular mycorrhiza (VAM) and plays
a significant role in phosphate nutrition in plants.

102. (4) In family A, if both the parents are homozygous
recessive, both should be diseased and should have
100% diseased progeny. In family B, if both parents
are homozygous dominant, they would not have got
the recessive disease in the first place. In family B,
if both are heterozygous recessive then also they
would not have got the disease, neither 80% of
progeny would be diseased.
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103. (3) The wings of an insect are analogous to wings of
a bird and of a bat. It is due to the fact that the basic
structure of the wings of the insect is differ from the
wings of a bird and of a bat. However, their function
is similar.

104. (4) Oogenesis is the process of formation,
development, and maturation of haploid ova form
diploid germinal cells of the ovary. Oogenesis
comprises of three phases.

(i) Multiplication phase

(ii) Growth phase
(iii) Maturation phase

105. (4) The freshwater fern Azolla harbors Anabaena
(a blue-green alga) in its leaf cavities. Chlorella is
simply a green alga. Nostoc and Tolypothrix are a
free-living cyanobacterium involved in N2 fixation.

106. (2) A bacteriae Vibrio cholera causes cholera.
Cholera is an infectious disease that causes severe
watery diarrhoea, which can lead to dehydration and
even death if untreated. It is caused by eating food
or drinking water contaminated with a bacterium
called Vibrio cholerae.

107. (4) Halophytes are the plants growing in and
tolerating very salty soil typical offshores of tidal river
estuaries, salt marshes, or alkali desert flats.
Generally, these soils (saline) have a very high
concentration of salts like NaCl2, MgSO4, and MgCl2.

108. (2) Stanley Cohen and Herbert Boyer did not produce
Dolly, from the differentiated adult mammary cells.
Dolly (5 July 1996 – 14 February 2003) was the first
mammal to be cloned from an adult somatic cell,
using the process of nuclear transfer. She was cloned
by Ian Wilmut, Keith Campbell, and colleagues at
the Roslin Institute. The cell used as the donor for
the cloning of Dolly was taken from a mammary
gland, and the production of a healthy clone, therefore,
proved that a cell taken from a specific part of the
body could recreate a whole individual.

109. (3) Karyotypic studies of somatic cells are done to
determine abnormalit ies due to change in
chromosome numbers, e.g. Down’s syndrome,
Turner ’s syndrome, etc. By enzyme analysis,
metabolic disorders like detected. It is prenatal
diagnostic technique.

110. (1) Eukaryotic mRNAs are monocistronic. The
primary transcript in eukaryotes is much larger that
the mature mRNA and is called heterogeneous
nuclear RNA (hnRNA).  It contains unique
sequences and has about 10 t imes as many

sequences as the mature mRNA. hnRNA undergoes
processing in the nucleus, by the phenomenon known
as post-transcriptional modification, and finally, the
mRNA is produce, and therefore, it is called “mRNA
precursor” or ‘pre-mRNA”.

111. (2) Unlike many other biogeochemical cycles, the
atmosphere does not play a significant role in the
movement of phosphorous, because phosphorous and
phosphorous-based compounds are usually solids at
the typical ranges of temperature and pressure found
on earth. It is absorbed by autotrophs, at each level
excess phosphorous is eliminated and decomposers
return them to the soil so that autotrophs can re-
obtain them.

112. (1) Adenosine deaminase deficiency also called ADA
deficiency is an autosomal recessive metabolic
disorder that causes immunodeficiency. Gene therapy
was given in 1990 to a four-year-old girl child with
ADA deficiency.

113. (4) Major aerosol pollutant in jet plane emission is
fluorocarbon. These chloroflurocarbons deplete the
ozone layer in the higher atmosphere.

114. (4) Homo habilis had a cranial capacity in the range
of 680-720 cc, and that of Homo erectus was about
900 cc, and Homo nenderthalensis was about 1400
cc.

115. (4) Population explosion in India is due to climate,
illiteracy, increased natality, early marriage, religious
beliefs, better health are, and decreased mortality.

116. (1)Mutations are generally recessive, so they are
not expressed in their heterozygous condition. If the
plant is haploid, then mutation can express
themselves.

117. (4) Lymphoid tissue located within the lining of the
major tracts (respiratory, digestive, and urological
tracts) is called mucosa-associated lymphoid tissue
(MALT). It constitutes about 50% of the lymphoid
tissue in the human body.

118. (3) After the sperm’s receptors come into contact
with the egg’s jelly layer and the acrosomal enzymes
are released and break down the jelly layer, the sperm
head comes in contact with the plasma membrane
of the egg. When the two plasma membranes contact
one another, signals in the egg are initiated.
First. Na+ channels in the egg open, allowing Na+ to
flood into the egg. This causes a depolarization is
occurring, the remainder of the jelly layer is
dissolving. With the dissolution of the jelly layer is
dissolving. With the dissolution of the jelly layer and
the depolarization of the plasma membrane, the first
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block to preventing fertilization by multiple sperm is
put into place.
Within 1/10th of a second of contact, the fast block
to polyspermy is initiated. The cortical granules
release its secretion causing the change in the
composition of the zona pellucid membrane.
Slow block :

The cortical vesicles contain enzymes that cause a
number of changes to occur in the egg.
1. The egg’s sperm receptors are removed .
2. H2O is absorbed, causing the membrane to swell

and push the vitelline membrane away from the
plasma membrane.

3. The vitelline membrane hardens.
119. (3) A gene gun or a biolostic particle delivery system,

originally designed for plant transformation, is a
device for injecting cells with genetic information.
The payload is an elemental particle of a heavy metal
coated with plasmid DNA. Millions of DNA-coated
metal particles called microprojectiles are shot at
target cells or tissues using a biolistic device or gene
gun.

120. (2) The most important function of the inflorescence
is to make the flower more conspicuous to pollinating
agents (insects/birds) so that chances of cross-
pollination are high.

121. (4) Wind pollinated flowers have generally single
ovule in each ovary.

122. (1) The number of chromosomes in root cells is 2n,
while it is in synergid cells because it develops by
reductional division. Root cells are diploid in nature
and thus has 2n = 14. Whereas, synergids are haploid,
n = 7.

123. (3) -Human females are XX and hence they show a
double dose of the X chromosome.
-Sex-linked traits appear more frequently in males
and females are carreiers.
-Colour blindness is due to improper formations of
cones (colour sensitive cells).
-Drone bees are infertile males.

124. (1) A somatic cell in the nucellus directly forms an
embryo sac and the diploid egg parthenogenetically
develops into embryo i.e., formation of gametophyte
from sporophyte without meiosis. It is known as
Apospory and it is a type of Apomixis.

125. (1) Interferons are glycoprotein secreted by virus-
infected cells protects non-infected cells from virus.
They act as physiological barriers forming a part of
innate immunity. This anti-viral protein made up to
270 amino acids secreted by virus-infected cells and
stimulated the adjacent cells to produce the
Translation Inhibiting Protein (T.I.P).

126. (3) The egg apparatus consists of one egg cell and
two supportive cells called synergids.

127. (2) Kinetchore of chromosomes facilitates the
attachment of spindle fiber (chromosomal fibre) and
the poles.

128. (4) The renal pyramids consists of loops of Henle,
collecting ducts, peritubular capillaries. The renal
cortex consists of convoluted tubules together with
the renal corpuscles.

129. (3)

(A) Dahlia (R) Fasciculated 
tuberous root 

(B) Solanum tuberosum (P) Eyes 

(C) Bryophyllum (S) Epiphyllous buds 

(D) Pistia (Q) Offset 

130. (3) In a dicotyledonous stem, the sequence of tissues
from the outside to the inside is Phellem-endodermis-
pericycle-phloem. Phellem is the cork tissue that
replaces the epidermis after secondary growth.
Endodermis is outer to the pericycle. Interior to the
pericycle the xylem and phloem are present.
Hence, the correct answer is 'Phellem-endodermis-
pericycle-phloem.

131. (1) As per the binomial system of nomenclature, the
botanical name consists of genetic  name begins with
a capital letter and the specific name begins with a
small letter, e.g., Brassica indica.

132. (1) The liver is the largest gland of the body weighing
about 1.2 to 1.5 kg in an adult human. It is situated
in the abndominal cavity, just below the diaphragm
and has two lobes. The hepatic lobules are the
structural and functional units of the liver containing
hepatic cells arranged in the form of cords. Each
lobule is covered by a thin connective tissue sheath
called the Glisson’s capsule.

133. (3) Solanceae : Many plants belonging to this family
are a source of food (tomato, brinjal, potato), spice
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(chilli), medicine (belladona, aswagandha), and
fumigatory (tobacco); ornametals (petunia)

134. (4)

Fern and alliesMosses

LichensAlgae

Fungi Angiosperms

135. (3) Characteristic of phylum Annelida. They exibit
an organ-system level of body organisation and
bilateral symmetry. They are tr ipoblastic,
metamertically segmented and coelomate animals.
Their body surface is distinctly marked out into
segments or metameres and, hence, the phylum name
Annelida (Latin, annulus : little ring). A closed
circulatory system is present. Nephridia (sign.
nephridium) help in osmoregulation and excretion.
The neutral system consists of paired ganglia (sing.
ganglion) connected by lateral nerves to a double
ventral nerve cord. Pseudocoelomate animal includes
the phylum Aschelminthes or nemathelminthes.

136. (3) For the fixation of 1 molecule of CO2, 2 ATP and
2 NADPH are required in the reduction step. So in
the Calvin cycle, for the fixation of 5 molecules of
CO2, 10 ATP, and 10 NADPH are required.

137. (2) The formation or synthesis of molecules is called
as anabolic reactions. Glutamic acid is the main amino
acid from which the transfer of NH2, the amino group
acids are formed through transamination. The
enzyme transminase catalyzes all such ractions. For
example, the two most important amides – asparagine
and glutamine – found in plants are a structural parts
of proteins. They are formed from two amino acids,
namely aspartic acid and glutamic acid, respectively,
by addition of another amino group to each.

138. (1) In cockroch males, the genital pouch or chamber
lies at the hind end of the abdomen bounded dorsally
by the 9th and 10th terga and ventrally by the 9th
sternum. It contains a dorsal anus, ventral male genital
pore, and gonapophysis. Males bear a pair of short,
thread like anal styles in the 9th abdominal segment
which are absent in females. In both sexes, the 10th
segment bears a pair of jointed filamentous structures
called anal cerci.

139. (1) There are plants for which flowering is either
quantittively or qualitatively dependent on exposure
to low temperature. This phenomenon is termed

vernalization. It prevents precocious reproductive
development late in the growing season and enables
the plant to have sufficient time to reach maturity.
Vernalization refers specially to the promotion of
flowering by a period of low temperature.

140. (4) The natural classfication systems developed are
based on the natural affinities among the organisms
and considered, not only the external features but
also internal features, like ultrastructure, anatomy,
embryology and phytochemistry. Such a classification
of flowering plants was given by George Bentham
and Joseph Dalton Hooker.

141. (1) In plants, the tonoplast facilitates the transport
of a number of ions and other materials agains
concentration gradients into the vacuole; hence their
concentration is significantly higher in the vacuole
than in the cytoplsm. In the amoeba, the contractile
vacuole is important for osmoregulation and
excretion. In many cells, as in protists, food vacuoles
are formed by engulfing other food particles.

142. (1) Cerebrum forms a major part of the human brain.
A deep cleft divides the cerebrum longitudinally into
two halves, which are termed as the left and right
cerebral hemispheres. The hemispheres are
connected by a tract of nerve fibres called corpus
callosum. Corpus callosum is a broadband of nervous
tissue that connects two cerebral hemispheres. It
consists of 300 million fibres and is present only in
mammals.

143. (1) Very few living organisms can utilise the nitrogen
in the form N2, available abundantly in the air. Only
certain prokaryotic species are capable of fixing
nitrogen reduction, is present exclusively in
prokaryotes. Such microbes are called N2 fixers.

144. (4) Animals in which the cells are arrangeed in two
embryonic layers, an external ectoderm and an
internal endodermm are called diploblastic. An
undifferentiated layer, mesoglea, is present in
between the ectoderm and the endoderm.
Those animals in which the developing embryo has
a third germinal layer, mesoderm and endoderm, are
called triploblastic animals platyhelminthes to
chordates).

145. (3) The transportation driven ascent of xylem sap
depends mainly on the following physical properties
of water :
Cohension – mutual attraction between water
molecules.
Adhesion – the attraction of water molecules to polar
surfaces (such as the surface of tracheary
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elements).
Surface Tension – water molecules are attracted to
each other in liquid phase more than to water in the
gas phase.
These properties give water high tensile strength,
i.e. an ability to resist a putting force, and high
capillarity i.e., the ability to rise  in thin tubes. In
plants, capillarity is aided by the small diameter of
the tracheary and vessels elements.

146. (2)
147. (2) In basal placentation, the placenta develops at

the base of the ovary and a single ovule is attached
to it, as sunflower, marigold.

148. (4) Different types of ion channels are present on
the neuron membrane. These ion channels are
selectively permeable to different ions. When a
neuron is not conducting any impulse, i.e., resting,
the axonal membrane is comparatively more
permeable to potassium ions (K+) and nearly
impermeable to negatively charged proteins present
in the axoplasm. Consequently, the axoplasm inside
the axon contains a high concetration of K+ and
negatively charged proteins and low concentration
of Na+. In contrast, the fuild outside the axon contains
a low concentration of K+, a high concentration of
K+, a high concetration Na+ and thus forms a
concentration gradient. These ionic gradients across
the resting membrane are maintained by the active
transport of ions by the sodium-potassium pump
which transports 3 Na+ outwards for 2 K+ into the
cell.

149. (1) F. Skoog and his co-workers observed that from
the internodal segments of tobacco stems, the callus
(a mass of undifferentiated cells) proliferated only
if, in addition to auxins the nutrients medium was
supplemented with one of the following : extracts of
vascular tissues, yeast extract, coconut milk or DNA.
Miller et al (1995) latter identified and crystallised
the cytokinesis promoting active substance that they
termed kinetin.

150. (4) The pineal gland is located on the dorsal side of
forebrain. Pineal secretes a hormone called
melatonin. Melatonin plays a very important role in
the regulation of a 24 hour (diurnal) rhythm or our
body. For example, it helps in maintaining the normal
rhythms of the sleep-wake cycle, body temperature.
In addition, melatonin also influences metabolism,
pigmentation, the menstrual cycle, as well as our
defense capability.

151. (4) The outermost layer is epiblema. Many of the

cells of epiblema protrude in the form of unicellular
root hairs. The cortex consists of several layers of
thin walled parenchyma cells, with intercellular
spaces. The innermost layer of the cortex is called
endodermis. It comprises a single layer of barrel-
shaped cells without any intercellular spaces. The
tangential, as well as radial walls of the endodermal
cells, have a deposition of water impermeable, waxy
material suberin in the form of casparian strips. Next
to endodermis lies a few layers of thick walled
parenchymatous cells referred to as pericycle.
Initiation of lateral roots and vascular cambium during
the secondary growth takes place in these cells. The
pith is small or inconspicuous. The parenchymatous
cells which lie between the xylem and the phloem
are called conjuctive tissue.

152. (1) Hormone produce their effects on target tissues
by binding to specific proteins called hormone
receptors located in the target tissues only. Hormone
receptors present on the cell membrane of the target
cells are called membrane bound receptors (for
peptide hormones) and the receptors present inside
the target cell (for steroid and amino derived
hormones) are called intracellular receptors, mostly
nuclear receptors (present in the nucleus). Binding
of a hormone to its receptor leads to the formation
of a hormone receptor complex. Testosterone,
estrogen are steroidal hormones which can cross
through the plasma membrane, reach DNA in the
nucleus and directly stimulate transcription.

153. (2) Major causative factors of osteoporosis are
imbalances of hormones like calcitonin of thyroid,
parathormone of parathyroids, sex hormones,
deficiencies of calcium and vitamin D.
Gout – It is a disease which includes metatarsal
phalangeal joint inflammation due to deposition of
uric acid.
Muscular dystrophy – It is a muscle disease that
weakens the musculoskeleta l system and
locomotion. It includes defects in muscle protein and
death of muscle cell & tissues, also known as
Duchenne syndrome.
Myasthenia gravis – is an autoimmune disorder
leading to muscle weakness & fatigue.

154. (2) A botanical garden is a collection of various types
of living plants. Ex-situ conservation means
conservation of plants or animals in the artificial
habitats, which are quite similar to the normal habitats
of these organisms. In this way, botanical gardens
provide Ex-situ conservation of germplasm.



PL
AT
FO
RM

PLATFORM
the STOP to train minds

5, Central Road, 1st Floor, Jadavpur Kolkata-700 032. Ph. 9836255656 , 6291161329

[ 13 ]

155. (4) If a starving plant is provided with glucose, its
rate of respiration will increase because of the
availability of food for respiration increases.

156. (3) The sex organ in bryophytes (Riccia, Funaria)
are multicellular and jacketed. The jacket of the
sterile cell around the sperm and egg is an adaptation
to a life on land. The male reproductive organs are
called antheridia, and female reproductive organs are
called archegonia.

157. (3) The collenchyma occurs in layer below the
epidermis in most of the dicotyledonous plants. It is
found either as a homogeneous layer or in patches.
It consists of cells which are much thickned at the
corners due to deposition of cellulose, hemicellulose
and pectin. Collenchymatous cells may be oval,
spherical or polygonal and often contain chloroplasts.
These cells assimilate food when they contain
chloroplast. Intercellular spaces are absent. They
provide mechanical support to the growing parts of
the plant such as young stem and petiole of a leaf.

158. (1) Mechanisms of breathing vary among different
groups of animals depending mainly on their habitats
and levels of the organisation. Lower invertabrates
like sponges, coelnterates, flatworms, etct., exchange
O2 and CO2 by simple diffusion over their entire body
surface. Earthworms use their moist cuticle and
insects have a network of tubes (tracheal tubes) to
transport atmospheric air within the body. Special
vascularised structures called gills (brancheal tubes)
are used by most of the aquatic arthropods and
molluscs whereas vascularised bags called lungs
(pulmonary respiration) are used by the terrestrial
forms for the exchange of gases. Among vertebrates,
fishes use gills whereas amphibians, reptiles, birds
and mammals respire through lungs. Amphibians like
frogs can respire throgh their moist skin (cutaneous
respiration) also.

159. (2) Fibrous joints do not allow any movement. This
type of joint is shown by the flat skull bones which
fuse end-to-end with the help of dense fibrous
connective tissues in the form sutures, to form the
cranium.

160. (4) Phylum Athropoda : This is the largest phylum of
kingdom Animalia which includes insects. Over two-
thirds of all named species on earth are arthropods.
Nereis possess lateral appendages, parapodia, which
help in swimming. In Molluscs, the mouth contains a
file-like rasping organ for feeding, called a redula.
In Bufo (toad), fertilisation is external. They are
oviparous, and development is indirect.

161. (3) The nasal chamber opens into the pharynx, a

portion of which is the common passage for food
and air. The pharynx opens through the larynx region
into the trachea. The larynx is a cartilaginous box
which helps in sound production and hence called
the sound box. During swallowing, glottis can be
covered by a thin elastic cartilaginous flap called
epiglottis to prevent the entry of food into the larynx.
The trachea is a straight tube extending up to the
mid-thoracic cavity, which divides at the level of 5th
thoracic vertebra into a right and left primary bronhi.
Each bronchus undergoes repeated divisions to form
the secondary and tertiary bronchi and bronchioles
ending up in very thin terminal bronchioles. The
tracheae, primary, secondary and tertiary bronchi and
initial bronchioles are supported by incomplete
cartilaginous rings. Each terminal bronchiole give rise
to a number of very thin, irregular walled and
vascularised bag like structures called alveoli. The
branching network of bronchi, bronchioles and alveoli
comprise the lungs. The lungs which are covered by
a double-layered pleura, with pleural fluid between
them. It reduces friction on the lung surface.

162. (1) In chlorophyceae, the cell wall is made up of
cellulose, In Rhodophyceae, the cell wall is made up
of cellulose, pectin and polysulphate esters. In
Phaeophyceae, the cell wall is made up of cellulose
and algin. Gymnosperms are heterosporous, and most
of the Pteridophytes are homosporous, and some are
heterosporous like Selaginella and Salvinia. Both these
plants produce two kinds of spores, macro (large)
and micro (small) spores showing a tendency towards
seed formation.

163. (1) Collagen is most abount protein in the animal
worlds, and Ribulose bisphosphate Carboxylase-
Oxygenase (RuBisCO) is the most abundant protein
in the whole of the biosphere. Carboxylation is the
fixation of CO2 into a stable organic intermediate.
Carboxylation is the most crucial step of the Calvin
cycle where CO2 is utilised for the carboxylation of
RuBP. This reaction is catalysed by the enzyme
RuBP carboxylase which results in the formation of
two molecules of 3-PGA. Since this enzyme also
has an oxygenation activity, it would be correct to
call it RuBP carboxylase-oxygenase or RuBisCO.

164. (1) All cells in the epithelium are held together with
little intercellular material. In nearly all animal tissues,
specialised junctions provide both structural and
functional links between its cells. Three types if cell
junctions are found in the epithelium and other
tissues. These are called as tight, adhering and gap
junctions. Tight junctions help to stop substances from
leaking across a tissue. Adhering junctions perform
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cementing to keep neighbouring cells together. Gap
junctions facilitate the cells to communicate with each
other by connecting the cytoplasm of adjoining cells,
for rapid transfer of ions, small molecules and
sometimes big molecules.

165. (3) Each peak in the ECG is identified with a letter
from P to T that corresponds to a specific electrical
activity of the heart.
The P-wave represents the electrical excitation (or
depolarisation) of the atria, which leads to the
contraction of both the atria.
The QRS complex represents the depolarisation of
the ventricles, which initiates the ventricular
contraction. The contraction starts shortly after Q
and marks the beginning of the systole.
The T-wave represents the return of the vetricles
from excited to normal state (repolarisation). The
end of the T-wave marks the end of systole.

166. (3) Beside flagella, pili and fimbriae are also surface
structures of the bacteria but do not play a role in
motility. The pili are elongated tubular structures
made of a special protein. The fimbriae are small
bristle-like fibres sprouting out of the cell. In some
bacteria, they are known to help attach the bacteria
to rocks in streams and also to the host tissues.

167. (2) Museum : Biological museums are generally
set up in educational institutes such as schools and
colleges.
Herbarium : Herbarium is a storehouse of collected
plant specimens that are dried, pressed and preserved
on sheets.
Taxonomic key : Key is another taxonomical aid
used for identification of plants and animals based
on the similarities and dissimilarities. The keys are
based on the contrasting characters generally in a
pair called a couplet.
Monographs : It contains information on any one
taxon.

168. (3) G1 phase corresponds to the interval between
mitosis and initiation of DNA replication. During G1
phase, the cell is metabolically active and continously
grows but does not replicate its DNA. S or synthesis
phase marks the period during which DNA synthesis
or replication takes place. During this time, the
amount of DNA per cell doubles. If the initial amount
of DNA is denoted as 2C, then it increases to 4C.
However, there is no increase in the chromosome
number, if the cell had dipole or 2n number of
chromosomes at G1, even after S phase the number
of chromosomes remains the same, i.e., 2n. In

animal cells, during the S phase, DNA replication
beings in the nucleus, and the centriole duplicates in
the cytoplasm. During the G2 phase, proteins are
synthesised in preparation for mitosis, while cell
growth continues.

169. (1) A comparison of the volume of the filtrate formed
per day (180 litres per day) with that of the urine
released (1.5 litres), suggests that nearly 99 percent
of the filtrate has to be reabsorbed by the renal
tubules. This process is called reabsorption. The
tubular epithelial cells in defferent segments of
nephron perform this either by active or passive
mechanisms. For example, substances like glucose,
amino acids, Na+, etc in the fitrate are reabsorbed
actively, whereas  the nitrogenous wastes are
absorbed by passive transport. Reabsorption of water
also occurs passively in the initial segments of the
nephron.

170. (3) All cell are enclosed by thin, film-like liable
membrane called the plasma membrane or
plasmalemma. The main function of the plasma
membrane is to regulate the flow of materials into
and out of the cell (osmoregulation). The membrane
is selectively permeable.

171. (4) Roots in some plants change their shape and
structure. They become modified to perform
functions other than absorption and conduction of
water and minerals. They are modified for support,
storage of food and respiration. Taproots of carnot,
turnip and adventitious roots of sweet potato, get
swollen and stores food. In banyan, the hanging roots
for support are called prop roots. Similarly, the stems
of maize and sugarcane have supporting roots
coming out of the lower nodes of the stem. These
are clled stilt roots. In some plants such as
Rhizophora growing in swampy areas, many roots
come out of the ground and grow vertically upwards.
Such roots, called pneumatophores, helps to get
oxygen for respiration.

172. (4) In mango and coconut, the fruit is known as a
drupe. They develop from monocarpellary superior
ovaries and are one-seeded. In mango, the pericarp
is well-differentiated into a thin outer epicarp, a
middle fleshy edible mesocarp and an inner stony
hard endocarp. In coconut, which is also a drup, the
mesocarp is fibrous.

173. (3) Which the inhibitor closely resembles the substrate
in its molecular structure and inhibits the activity of
the enzyme, it is known as competitive inhibitor. Due
to its close structural similarity with the substrate,
the inhibitor competes with the substrate for the
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substrate binding site of the enzyme. Consequently,
the substrate cannot bind and as result, the enzyme
action declines, e.g., inhibition of succinic
dehydrogenase by malonate which closely resembles
the substrate succinate in structure. Such competitive
inhibitors are often used in the control of bacterial
pathogens.

174. (1) Vasa efferentia are fine cillated ductules that arise
from the seminiferous tubules of the testis (where
sperms are formed) and open into epididymis which
is a mass of long narrow closely coiled tubule lying
along the inner sides of testis. Epididymis stores the
sperms. Thus, if vasa efferentia gets blocked, sperms
will not  be transported from testis to the epididymis.

175. (4)
There is three types of age pyramids.
(I) Tringular : It is a graphic representation of a young
or growing population which appears like a triangle.
The population has a very high proportion of pre-
reproductive individuals, proportionate numbers of
prereproductive individuals are moderate and post-
reproductive individuals are proportionately fewer.
Because of the very large number of pre-
reproductive individuals, more and more of them
enter the reproductive phase and repidly increases
the size of the population.
(II) Bell shaped : The pyramid is bell like with
prereproductive individuals being only marginally
more than the reproductive individuals. The population
is said to be mature or stable as there is no increase
or decrease in its size due to growth rate being almost
zero.
(III) URN-shaped : It has a small number of
prereproductive individuals followed by a large
number of reproductive individuals. As there are
fewer individuals in the pre-reproductive group, the
population size will decline with time. Such a
population shows a declined growth (negative
growth).

176. (3) In DNA, Adenine always pairs with Thymine
and Guanine always pairs with Cytosine, this is called
complementary base pairing.

177. (1)

178. (2) Exchange of segments between homologous
chromosomes is known as crossing over. It occurs
during pachytene stage of prophase-I of meiosis.

179. (2) Morgan and his students have found that linked
genes show varied recombinations, some being more
tightly linked than others,
(i) in Drosophilia, the crossing of yellow bodied (y)
and white-eyed (w) female with brown bodied (y+)
red-eyed (w+) male-produced F1 to be brown bodied
and and red-eyed females, while males were yellow
bodied and white eyed. On intercrossing of F1
progeny, Morgan observed that the two genes did
not segregate independtly of each other and therefore
the F2 ratio deviated significantly from expected 9 :
3 : 3 : 1 ratio. He found that 98.7% to be of the
parental type and only 1.3% recombinant type.
(ii) In a second cross of Drosophila between white
eyed and miniature winged (wwmm) female with
wild type of red-eyed normal winged in females,
while it was white-eyed and miniature wings in males.
An F1 female fly was then test crossed with white-
eyed and miniature winged male. 62.8% of the
progeny was of parental types while 37.2% were
recombinant types.

180. (2) The European Federation of Biotechnology
(EFB) has given a definition of biotechnology that
encompasses both traditional view and modern
molecular biotechnology. The difinition given by EFB
is as follows ‘The integration of natural science and
organisms, cells, parts thereof, and molecular
analogues for products and services’.


