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24. Oblique septa are not found in trabiculae (2)

25. Embryo is the first cell and spore mother cell is the last cell of sporophyte (2)

26. Sporophyte – independent in all tracheophytes (1)

27. F– cell receives plasmid from F+ cell (3)

28. Refer to the structure of TMV (3)

29. Z  value at equilibrium is + ve (2)
30. F 1, 6 bip and DHAP are common for both EMP and PCR (1)

31. See non–cyclic e– transport 8h
2 22H O O 2 NADPH H 4 ATPV �

¶¶l � � � (2)

32. Krebs cycle – 4 oxidations, 6 NADH + H+, 2 FADH2 (4)
33. No. of aminoacids = no. of ATP (3)

(No. of a. as x 2) – 1 = no. of GTP

34. Plants show stunted growth with zinc deficiency (4)

35. Clonal selection and introduction do not involve gene recombinations (3)

36. Refer to the palindrome (3)

37. See the flow chart of tissue culture (1)

38. Ca is not rich in Agaricus bisporus (1)

39. Cell elongation is the common property of IAA and GA (1)

40. Ideal vector must have one target site for each restriction enzyme (2)

ZOOLOGY

41. GAC (4)

42. Only II and IV (1)

43. Enterokinase acivates chymotrypsinogen ���226 (The statement is false)

ïHá"³¶ã\÷�²�<Ë[<£#° ZO\÷~ËïHá<Í*� L`Íël`ÇO KÍ�¬°ëOk ����  (D "�¼Y¼ �¬i�³Ø°#k Hê Î̂°)

( Note : Enterokinase acivates trypsinogen ã\÷�²�<Ë[<£#° ZO\÷~ËïHá<Í*� L`Íël`ÇO KÍ�¬°ëOk)

(4)

44. Alveolar air  → Alveolar epithelium  → Epithelial basement membrane → Capillary basement

membrane   → Capillary endothelium

"��ÇòHË�§��Õ Qêe → "��ÇòHË�§� L�¬H��×→ �¬~¡�× �×�ø� L�¬H��× P^�¥~¡ `ÇÞKÇO→  ~¡H�ëöH�×<�oH�

P^�¥~¡`ÇÞKÇO → ~¡H�ëöH�×<�oH� ZO_Ën�e�Ç°O (3)

45. (A) Bungarus caeruleus  ��� Dorsal surface is bluish or brownish black with narrow

white cross streaks

    |OQê~¡�¹ Ì�~¡¶e�Ç°�¹      �¬$+¬�`Ç�O he �è^¥ QË^Î°=° #�°�¬ô =~¡âO�Õ,

 `³�Áx J_È°ÛK�~¡�`Ë LO_È°@

(B) Ophiophagus hannah ��� Hood is with transverse stripes

X�¦²�³¶�¦�Q®�¹ �¬ì<�ß �¬_ÈQ®Ì�á J_È°ÛK�~¡�°O_È°@

(C) Lachesis       ���Thermoreceptor between nostril and eye

      �ìïH�²�¹ <�tHê~¡Oã^�ÎO =°i�Çò H�#°ß =°^�Î¼ L+¬âãQê�¬ìH�O LO_È°@

(D) Echis carinatus       ��� Arrow mark on head

       ZH÷�¹ Hêi<Í@�¹ `Ç�Ì�á "" Q®°~¡°ë LO_È°@ (3)
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46. Presence of many pairs of gonads (4)

J<ÍH� [ Ç̀� c[HË�§�° LO_È°@

47. Mechanical isolation (1)
 �Ç¶OãuH� q=H�ë̀ Ç

48. Mainly constricts blood arterioles (4)

~¡H�ë ^Î=°xH��#° ã�¬^�¥#OQê ä�½OzO�¬ KÍ�¬°ëOk.

49. (A) Toxoid vaccines \ìHê�~ò_£ "�H÷�#°Á Diphtheria vaccine      _��Ôëi�Ç¶ "�H÷�<£

(B) Sub – unit vaccines  �¬���Çüx\� "�H÷�#°Á HPV vaccine  HPV "�H÷�<£

(C)  Inactivated whole agent vaccines
       W<�H÷�"Í>ÿ_£ �¬ìÙ��U[O\� "�H÷�#°Á Flu vaccine  �¦¬îÁ[Þ~¡O "�H÷�<£

(D)Attenuated whole agent vaccines Yellow Fever vaccine      �¬KÇó[Þ~¡O "�H÷�<£

    J>ÿ#°¼�Í°>ÿ_£ �¬ìÙ��U[O\� "�H÷�#°Á (2)

50. Diplocaulus  _��éÁHê��¹ (1)

51. 12

(Note : Typical (Maximum) dental formula in marsupials = 
5134

4134
) (1)

52. Hypoglossal nerves  l�¬ìÞ J �̂Ë<�_È°�° (1)

53. Mesomere g°ªéq°�Ç°~� (2)
54. Mesocuneiform q°ªéä��¼x�¦�O

( Note : First metatarsal is absent in rabbit) (2)

55. Both A and R are correct.  R is not the correct explanation of A.
    A =°i�Çò R �¬ï~á#q, R J#°#k A ä�½ �¬ï~á# q=~¡} Hê Î̂° (1)

(Explanation: In Drosophila, genes for maleness are located on autosomes  but not on Y-chromosome.

According to genic balance theory, sex of the offspring depends on the ratio of number of X-chromo-

somes to the number of sets of autosomes.
ã_Ëªé�¦²�ì�Õ �¬ô~¡°+¬ eOQ®x~�Ö~¡H� Hê~¡Hê�° ³̂á�²ìH� ãHË"³¶*Õ"£°�Ì�á =ôO\ì~ò, Y - ãHË"³¶*Õ"£°Ì�á =ôO_È=ô.

[#°¼ �¬O Ç̀°�# �²̂ ¥ÖO Ç̀O ã�¬Hê~¡O �¬O`�#O �³òH�ø eOQ®x~��~¡} X- ãHË"³¶*Õ"£°� �¬OY¼ä�½, ^³á�²ìH� ãHË"³¶*Õ"£°�

�¬q°`Ç°� �¬OY¼ä�½ =°^�Î¼ x+¬æuëÌ�á P^�¥~¡�¬_� =ôO@°Ok.)

56. Descending limb and thin part of ascending limb of loop of Henle
  Ì�ìhÁtH�¼�¬ô J=~Ë�²ì<�oH� =°i�Çò �¬�°KÇx QË_È�° Q®� P~Ë�²ì<�oH� ��ìQ®O (1)

57. Inshore fishing W<£�é~� �¦²+²OQ· (1)

58. Both A and R are correct.  R is the correct explanation of A.
    A =°i�Çò R �¬ï~á#q, R J#°#k A ä�½ �¬ï~á# q=~¡} (2)

(Explanation: According to Darwinism, the criterion for the success is  the reproductive success.
The organism that fails to reproduce cannot be represented in future generations, however fit it may
be in the struggle for existence, so survival is not random.

_¨iÞx[O ã�¬Hê~¡O r=ô�° q[�Ç°=O Ç̀O J=_¨xH÷ Hê=��²# =òY¼�H�Æ}O ã�¬̀ Ç°¼ Ç̀æuë �²k�. U rq J~ò Í̀

ã�¬̀ Ç°¼ Ç̀æuë [~¡�¬�è̂ Ë Jk =°#°Q®_È HË�¬O �é~�@O�Õ ZO Ç̀ x�^ùä�½øHù<�ß ��ìq Ç̀~���Õ =¶ã Ç̀O Hù#ª�Q®�è̂ Î°.

JO Î̂°KÍ̀ Ç =°#°Q®_È J<Ík W���#°ª�~¡O Hê Î̂°.)

59. 15, 000 (4)
(Note: The total number of protein coding genes is estimated to be 30,000 in human genome, 50%
of these genes are solitary genes, the remainder are duplicated genes.

=¶#=ôx r<Ë"£°�Õ ã�é\©<£ �¬OöH Ç̀ [#°¼=ô�° ^¥^¥�¬ô 30,000 Qê JOKÇ<� "Í�Ç°|_�Ok. "�\÷�Õ 50%
XO@i [#°¼=ô�°, q°ye#q #H��° [#°¼=ô�°)

60. CAT Scan          CAT ª�ø<£ (2)
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61. only II, III and IV =¶ã Ç̀"Í° (2)
62. Pila → Chaetoderma → Nautilu → Neopilina → Lepidopleurus

 Ì�á�ì →  H©\325_³~�à →  <�\÷��¹ →  x�³¶�²�ÿá<� → �ÿ�²_Ë�¦¬îÁ~¡�¹

(4)
63.  A)  Intima  with chitin ïHá\÷<£ �¬¡�²ì`Ç J=�ì�²x ���  Trachea    "��Çò<��ì�°

B)  Tympanal organs H�~¡â��èi JOQê�° ��� Anal cerci ���Çò��OQê�°

C) Palpifer ��eæ�¦¬~ ��226  Stipes Ì�á��²�¹

D) Palpiger ��eæ[~� ���  Prementum ã�Ô"³°O@O

E) Subgenual organs

J^�Ër#�� JOQê�° ��� Tibia \÷a�Ç¶ (2)

64. Terminalia tomentosa >ÿià<�e�Ç¶ \Õ"³°O\Õª� (4)

65.  Oenocytes D<ËÌ�á@°Á (2)

66. Testes sacs =ò+¬øQË}°�° (4)

67. Contration of longitudinal muscles of the body wall
^Í�¬ì ä�½_È¼O �Õx P�Ç°`Ç H�O_È~�� �¬OHËKÇO (2)

68. A)  Epididymis  �  Pseudostratified non � ciliated columnar epithelium
     Z�²_�_³áq°�¹  q°^�¥¼�¬ëi`Ç �ÜáeHê~¡�²ì`Ç �¬ëO��ìHê~¡ L�¬H��×

B)  Urethra � Transitional epithelium
      ã�¬À�H�O  �¬i=~¡ë# L�¬H��×

C)  Conjunctiva of eye � Stratified columnar epithelium
       H�O\÷ H�O*ÿOïH�å"� �¬ëi`Ç �¬ëO��ìHê~¡ L�¬H��×

D)   Germinal epithelium � Simple cuboidal epithelium
         [## L�¬H��×  �¬~¡�× �¦¬°<�Hê~¡ L�¬H��×

E)   Vagina � Stratified squamous non � keratinised epithelium
�³¶x  �¬ëi`Ç �×�ø� ïH~¡\÷<£ ~¡�²ì`Ç L�¬H��× (4)

69. Irregular dense fibrous connective tissue ª�Oãn��Ç° ãH�=°~¡�²ì Ç̀ �¬O�³¶[H� H�}*ì�O (4)

70.  A is true, but R is false        A X�¬C, Hêx R `Ç�¬C (3)

(Explanation:                    In Paramecium caudatum, the sexual process is without

nuclear exchange. Pronuclie in each individual fuse to form synkaryon as in autogamy.

      ��~�g°+²�Ç°"£° Hê_Í@"£°�Õ �ÿáOyH� ã�¬̀ Ç°¼ Ç̀æuë öHOã Î̂H� =¶iæ_� �èä�½O_¨<Í [~¡°Q®° Ç̀°Ok. XH� rqH÷

K³Ok# ã��öHøOã Î̂Hê�° J Í̂ rq�Õ H��~òH� K³O Î̂°`�~ò)

71. Intestine of man=¶#=ôx À�Q®° (2)

72. Absence of clitellum    ïHåÁ>ÿ�Á"£° �Õ�²OKÇ°@ (4)

73. Ventrotegumentary vessels and lateral oesophageal  vessels

  `ÇÞKË^�Î~¡ ~¡H�ë<��ì�° =°i�Çò ��~¡ÅÞ P�¬ð~¡"��²ìHê ~¡H�ë<��ì�° (1)

74. A  (Benthos �ÿO^�¥�¹) � Astacus Z�¬�H��¹

 B (Neckton <³Hê�<£) � Trionyx ã@�³¶xH±�

C  (Epineuston Z�²#¶¼ª��<£) � Gerris *ÿãi�¹

 D (Periphyton  Ì�iÌ�¦á\ì<£) � Fresh water snails =°Ozh\÷ #`Çë�° (2)
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75. Spiral and determinate type of cleavage �¬iæ� =°i�Çò x~��i Ç̀ q Î̂�×<��° (2)

76. Crop of mosquito ^Ë=° J<�ß�×�Ç°O (4)

77. Hot spots  → Ecoregions  → Biosphere reserves → National parks  → Sanctuaries (4)

 �¬ð\230ª�æ\��° →  ��ºQËoH� =°O_È�ì�° →  r=QË�× i[~¡°Þ�° →  *ìf�Ç° ��~¡°ø�° →  �¬O~¡H�Æ}ì��Ç¶�°

78. A is true, but R is false        A X�¬C, Hêx R `Ç�¬C (2)

(Note: In camel, evaporation of sweat takes place at the skin level not at the surface of its coat.

   XO>ÿ�Õ K³=°@ KÇ~¡à ª�Ö~ò = Î̂í PqiQê =¶i�é Ç̀°Ok, Hêx Lxß L�¬i Ç̀�O Ì�á Hê Î̂°).

79. I, II, III, IV (4)

80. Whittaker q>è�H�~�

(Note : Whittaker created the Kingdom " Fungi" ) (1)

PHYSICS

81.  Theory

82.
R

� �
R

avg

R u sin 2
V

T 2sin

83. B

mu Cos
V

M

R
�

Let the M be mass of the hunter and boat.
m be the mass of the bullet.

84. 	 
 	 
� � � �1 1M m m x M m x

(60 + 40+1) 10 = (60+40) x1

85. W =  PE – U

    = 	 
 21
mg h d kd

2
� �

86.
2 1 1

1 2 x

V V v gt
e

u u 2u 2ucos

� �
� º º

� R

87. F – f = ma
F = f+ ma

< >m g a� N �

1 1

2 2

F g a

F g a

  ¯N �¡ °�
¡ °N �¢ ±

88. KE = W - W
f

      = FS mgs�N

89. 1F w f� �

      = w f�N

90. Thoery

91.
2

2 2

3v 3 2gh
h

4g 4g 1 k / R

  ¯
¡ °� º
¡ °�¢ ±

92. Theory

93. P eKE KE KE
d
� �

1 2 2
P ev V V

d
� �

94. avg avg

KE
KE KE 2KE

2
� º �

TE = PE +KE

95. Stress = 
X

º
2F mr

A A
,

q

X�

stress A

m r

96.

1
1 3

1

P V

P V

  ¯
¡ °�
¡ °¢ ±

97. Fx = K

SO �
2A x K

98. 1 2 2 2P V P V
P

V

�
�

99.
� ¬�q � � � � � H� ®

dQ 1
100 1 100

dW

100.  PV = nRT
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�
const

V nRT
V

V Tº B

1 1V T

V T
�

101.   
2000C R

1
R 200C

A B C D

Rate of flow remains same

	 
 	 
1200�R � R�R  ..... (1)

	 
 	 
1 1 20R�R � R �  ....... (2)

1 ?R �   and ?R �

102.  
0.17V 0.17V

T
A a s

� �

103.  % � s2nV
n

V

104.  0
1 1i 90 , r C� �

0
2 2i 90 , r C� �

1 2r r A C A / 2º � � º �

1

Sin C
=N �

105.  1 0E�E �

	 
 	 

1 1

V R V RA A 0N �N � N �N �

A1 = ?

2
V R

Y

N N
N

�
�

C FD D D= � �

       	 
 	 

| |1 1Y YA AN N� � � �

106.  
Re al depth

App. depth
N �

107.  R �3d Tan const

R � R
3 3
1 1 2 2d Tan d Tan

108.  1 2 2 1V : V C : C� = 2 : 1

� � q �1

2 2
V V 24 16V

3 3

� � º ��0 012 V 16 V 4V

109.  Slope � �
2

dy U C

dx V 2

110.  � º � �
P

P iV i 5A
V

2

P
R ?

i
� �

111.  �
A

A

1 1

2 2

E

E
�

�
2

ER
E

R r

112.  r%E T

� % �%
q � q

%
2 1 2 1

1 1

E E T T
100 100

E T
113.  For Ammeter R is low

For voltmeter R is high

114.  � �

2 2 2 2P B q r
KE

2m 2 m

2mkE
r

Bq
�

115. 
V v

i z
z i

� º � ,

�
G� �

2 2
Lx z R

Tan
R R

116.  < >1 0.024 1 cosM �M� � G

117.  Theory

118. 1
C

B

I

I

B
C

B

%

%
� �

�

119. U� qr F

120. M �
Y d

n
D

put n = 2,  for second max
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CHEMISTRY

121. H I E.A% � �

      = 5.4 – 3.4
        = 2.0 ev/atom (' 1 ev / atom = 23.06 k.cal / mole)

         23.06=%)��q �

        = 46.12 k.cal / mole
122. Conceptual

123.  Formal chanrge Q
f
 = N– N

L.P  
– B.PN

2
N = No of valence eletrons in isolated atom
N

L.P
 = No of electrons in lone pairs

N
B.P 

 = No of electrons in Bond pairs
124. Conceptual

125.  Angular momentum    = 
nh

2Q

3 2 12.12 10 kgm sec� �q
34 2 1n 6.625 10 kg m sec

2 3.14

� �q q
�

q

                                n = 2
                                   = L shell

126.   C%
2wt of CO formed12

100
44 wt of organic compound

� q q

2
2

wt of H Oformed2
H % 100

18 wt of organic compound
� q q

127. Hint : alcKOH
3 3 2 3 2 2 2HC

CH CH C CH CH C H C CH

1mole (A) (B)
�

� l ¶¶¶l �
A

A A

2 2H C CH#

OH OH
Ethelene glycol

4KMnO alkaline

128. 2
0

Cwater Fe
2 6 6 6 6 6U.Vlight500 C

CaC HC CH C H C H C

(A) (B)

¶¶¶l w ¶¶¶l ¶¶¶l
A

A

129.  
M M

E
no of hydrogens replaced inan acid 2

� �

130.  

6 Units change

(+6) (+3) (+3) (+5)
+

2NO� + H�
¶¶l

3
3 2Cr NO H O� �

� �

2units change x3

2
2 7Cr O#
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2 3
2 7 2 3 2Cr O 3NO H 2Cr 3NO H O� � � � �

� � ¶¶l � �

balance oxygen atoms and H+ ions

2 3
2 7 2 3 2Cr O 3NO 8H 2Cr 3NO 4H O� � � � �

� � ¶¶l � �

131. Hint : Average Kinetic energy B  T

132. Hint : Conceptual

133. Hint : Conceptual

134. Hint : Conceptual

135. Hint : In first excited state Xe undergoes sp3d hybridilation in XeF2. It has 3 L.P and 2 B.P. Its
shape is linear.

136. Hint : Conceptual

137. Hint : Greater lowering of energy due to exchange pairs, greater is the stability.

138. Hint : no of moles of CuSO4 = MVlit

                                     = 0.2 x 0.5  = 0.1 moles

1 mole CuSO4 gives 1 mole Cu

0.1 mole CuSO4 gives 0.1 mole Cu

0.1 mole Cu = 0.1 x 64gr Cu = 6.4 gr

139.  
2 2

520k 870k
3 4 4 2 7 3H O H O

2H PO H P O 2HPO
� �

¶¶¶l ¶¶¶l

140. H E W: 3 : !

45 E 93 : #

         E 54J: 3

141. Conceptual

142.  H:  = � 92K.J for 2 moles

Heat  formation of 
3

H 92
NH 41KJ / mole

2 2

% �
� � ��

143.  2 5 0Br 4s 4p 4d�  in ground state

sp3d2

4s2 4p3 4d2Br =

 in 2nd excited state

3 2sp d  with one lone pair is square pyramidal shape

144.  
K 1000

M

q
N�

0.011 1000
220

0.05

q
� �  s.cm2 mole�1

145.  In sucrose 1st carbon of glucose and 2nd carbon of fructose are linked by 1 2l  glycosydic bond.

146.  Concetual

147.   Ag
2
S

3
 is a negative colloid. So cation with high charge can coagulate it easily.
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148.  
COONH2

2NH3 + CO2

(g)
NH4 (g)

(s)

at equition no of moles of NH3=2
 no of moles of CO2=1
Total moles = 3

3

3

3 2

2
0.9 0.6

3
NH

NH
NH CO

n
atm

n n
H 3 H� 3 � 3

!

2

2

2 3

1
0.9 0.3

3
CO

CO
CO NH

n
atm

n n
H 3 H� 3 � 3

!

149.  for simple cube particles are at cornes of cube only 
1

8 1
8

z 3 � 3

for body centered cube particles are at corner and body centre � �
1

8 1 1 2
8

z
» Ë
¼ Ì3 � ! � 3¼ Ì
½ Í

for face centered cube particles are at corners and at each face centre 
1 1

8 6 4
8 2

z
» Ë » Ë
¼ Ì ¼ ÌR 3 � ! � 3¼ Ì ¼ Ì
½ Í ½ Í

150.  Q S2 2 24 2 ( )! � !Ag S NaCN Na Ag CN Na S

2 2 2 2 2 32 2 2Na S O H O Na S O NaOH! ! � !

2 2 3 2 2 4 22 2 2Na S O O NaOH Na SO H o! ! � !

151. Q S3 5 4 2 4( ) ! �Co NH Br SO BaC solution BaSOA �

          white ppt

Q S3 5 4 3( ) ! � �Co NH SO Br AgNO solution AgBr

            yellow ppt

152.  1 2f f3  ³  1 2ic c3 ³  0.004 0.014i� 3  ³  
0.014

3.5
0.004

i 3 3

1

1

i

n
W

#
3

#
 where n = 5 ; Q S Q S

4

4 6 6( ) 4 ( ) 5
#!

R � ! 3K Fe CN K Fe CN n

3.5 1 2.5
0.625

5 1 4

#
3 3 3

#
W % 62.5%W 3

153.  For second order reaction if Reactants are different

1 2R R product! �

2.303 ( )
log

( ) ( )

#
3

# #

b a x
k

t a b a b x

( ) ( )
log

( ) 2.303

# #
3 �

#

b a x k a b
t

a b x

          �             �        �
           y              m        x

So it is the stright line passing througth origen with slope = 
( )

2.303

#k a b
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154.  by dilution pH of  buffer does not change

log3 !
ka a a

s s

N V
pH P

N V

pH 
50 0.1

4.8 log
50 0.1

�
3 !

�

pH = 4.8

155.  !
3

x y x yKsp x y S

3for MX type salt  x = 1

                         y = 3
                            s = a moles / Lit
Ksp = 27 a4

156.  2 5 2 2 2! � 3 ! !alcC H Cl KOH H C CH Kc H OA

32 2 3 23 ! �����������
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157.  2 /Re
2 2����������I dPRCH OH RCH I
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AgN OR C H I R C H N O

HNO2

R-C-NO2

Nitrolic acid

alkali

Red colouration

N-OH

158.  

NH2

acylation

NH-C-CH3

o

HNO3
nitration

NH-C-CH3

o

NO2

hydrolysis
3CH COCA

NH2

159.  phenyl hydrazone formation indicate that the compound is carbonyl compound.

Negative test for Tollen's reagent indicate that the compond is ketone
Negative test for Iodoform indicate that the ketone donot cantain methy keto group.

160. Hint: Mifepristone is used as morning after pill
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