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(i) There are two sections in each subject, i.e. Section-A & Section-B. You have to attempt all 35 questions from 
Section-A & only 10 questions from Section-B out of 15. 

(ii) Each question carries 4 marks. For every wrong response 1 mark shall be deducted from the total score. 
Unanswered / unattempted questions will be given no marks. 
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(iv) Mark should be dark and completely fill the circle. 

(v) Dark only one circle for each entry. 

(vi) Dark the circle in the space provided only. 

(vii) Rough work must not be done on the Answer sheet and do not use white-fluid or any other rubbing material 
on the Answer sheet. 

 

PHYSICS 
 

Choose the correct answer: 

SECTION-A 

1. SI unit of permittivity of free space (0) may be 

written as 

 (1) Nm2C–1 (2) Nm2C–2 

 (3) N–1m–2C2 (4) N–1m–2C 

2. Which of the following properties is not 
possessed by a charge? 

 (1) Quantization of charge 

 (2) Closed electric field lines 

 (3) Conservation of charge 

 (4) Repulsion between like charges 

3. Number of electrons which would form –8 C of 
charge is 

 (1) 5 × 1019 (2) 5 × 10–19 

 (3) 8 × 10–19 (4) 1.28 × 1018 

4. Two particles carrying charges 1 C and 2 C 
separated by a distance ‘d’ apply force F on 
each other. If charges of particles are doubled, 
then force of repulsion between them is 

 (1) F 

 (2) 2F 

 (3) 3F 

 (4) 4F 

5. An electric dipole is placed in a uniform electric 
field. Which of the following is correct? 

 (1) Net force on dipole must be zero 

 (2) Net torque must be zero 

 (3) Net force on dipole must be non-zero 

 (4) Net torque must be non-zero 
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6. The electric flux through a spherical surface S, 

containing a point charge q at its centre, is  
If surface area of the sphere is halved then flux 
through it is 

 (1) 
2


  

 (2)  

 (3) 
4


  

 (4) 2 

7. Figure shows the electric field lines in a region of 
space. The figure suggests that 

 

 (1) EA = EB = EC (2) EA > EB > EC 

 (3) EA < EB < EC (4) EA = EB > EC 

8. The metal sphere of radius R = 3 m carries a 
charge due to which potential at its surface is 
3V. Then charge on the sphere is 

 (1) 1 nC (2) 3 nC 

 (3) 9 nC (4) 9 × 10–9 nC 

9. If 8 identical droplets each carrying a charge ‘q’ 
and of radius r are combined to form a big drop. 
Then ratio of potential of big drop to that of any 
one small droplet is 

 (1) 2 : 1 (2) 16 : 1 

 (3) 4 : 1 (4) 1 : 8 

10. Two large parallel conducting plates placed 
close to each other are supplied charges as 
shown in figure. The charges appearing on the 
left most face of the left plate is  

 

 (1) Q 

 (2) 
2

Q
   

 (3) –Q 

 (4) 
2

Q
−   

11. An arbitrary isolated charged conductor is as 
shown in figure. The highest charge density is at 

 

 (1) A (2) B 

 (3) C (4) D 

12. Two capacitors C1 and C2 are connected in 
series with a battery of 12V as shown in the 
figure. Charge supplied by battery is 

 

 (1) 4 C (2) 8 C 

 (3) 12 C (4) 16 C 

13. A dielectric slab of dielectric constant K = 2 is 
completely inserted in the space between a 

parallel plate capacitor of capacitance 10 F. 
The capacitance with dielectric is 

 (1) 5 F (2) 10 F 

 (3) 15 F (4) 20 F 

14. n identical capacitors of capacitance C each, are 
connected in series. The equivalent capacitance 
of the combination will be 

 (1) nC (2) 
C

n
  

 (3) 
n

C
 (4) 



C

n
  

15. 3 capacitors each of 2 F are to be connected to 

obtain a capacitance of 3 F. Which of the 
following combination is possible? 

 (1) All in series 

 (2) All in parallel 

 (3) 2 in parallel, 1 in series 

 (4) 2 in series, 1 in parallel 

16. A 2 F capacitor is connected across a battery 
of 10 V. Energy stored in the capacitor is 

 (1) 1 mJ 

 (2) 0.1 mJ 

 (3) 10 mJ 

 (4) 100 mJ 
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17. If C is the capacitance of a parallel plate 
capacitor. If separation between the plates is 
halved and plate area is doubled then new 
capacitance is 

 (1) C (2) 2C 

 (3) 4C (4) 
2

C
  

18. Two capacitors of capacitance C1 = 2 F and 

C2 = 4 F are charged by a battery of 10 V each. 
The ratio of energy stored in C1 to energy stored 
in C2 is 

 (1) 3 : 1 

 (2) 4 : 1 

 (3) 1 : 8  

 (4) 1 : 2 

19. Five identical capacitors are connected in the 

shown circuit. If value of each capacitor is 5 F 
then equivalent capacitance of combination 
between the terminals A and B is 

 

 (1) 5 F (2) 10 F 

 (3) 
5

 
2

F   (4) 20 F 

20. A uniform wire of resistance 10  and length ‘l’ 
is stretched to three times of its initial length. 
The new resistance is 

 (1) 10  (2) 30  

 (3) 90  (4) 100  

21. In ohm’s law experiment, I vs V graph is drawn 
for a conducting wire at two different 
temperatures, as shown in figure then, 

 

 (1) T1 = T2 (2) T1 < T2 

 (3) T1 > T2 (4) T1 = T2 = 0 K 

22. The current in branch AC of the given circuit is 

 

 (1) 1 A (2) 2 A 

 (3) 3 A (4) 4 A 

23. Three identical cells each of emf 2 V and 

internal resistance 0.3  are connected in 
series. If this combination is connected to an 

external resistance of 5.1 , then current 
supplied to external resistance is 

 

 (1) 1 A (2) 0.7 A 

 (3) 2 A (4) 7 A 

24. A uniform wire of length 100 cm and resistance  

2   is connected across a battery of emf 4 V. 
The length of same wire required to be joined in 
series to the above 100 cm wire such that 
current becomes 1 A is 

 (1) 100 cm (2) 50 cm 

 (3) 200 cm (4) 
100

 cm
3

  

25. An electric bulb of rating 60 W, 220 V is 
connected across a voltage of 110 V. Power 
absorbed by bulb is 

 (1) 60 W (2) 12 W 

 (3) 15 W (4) 30 W 

26. In the shown set up of meter bridge there is no 
deflection in the galvanometer. The value of 
unknown resistance ‘R’ is 

 

 (1) 60  

 (2) 120  

 (3) 140  

 (4) 160  
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27. Four point charges are placed at the corners of 
a square having side L as shown in the figure 

 

 Net force on the charged particle placed at 
centre ‘O’ of the square will be along 

 (1) Line BD (2) Line BC 

 (3) Line AC (4) Zero 

28. When a soap bubble is given a positive charge 
then its size increases. If instead of positive, the 
soap bubble is given a negative charge then its 
size 

 (1) Decreases 

 (2) Increases 

 (3) May increase or decreases 

 (4) Remains unchanged 

29. Two equal point charges placed at the 
circumference of an insulating ring of radius R 
on diametrically opposite points as shown in the 
figure 

 

 Value of electric field on the axis of a ring will be 
maximum at a distance x from centre ‘O’ of the 
ring. The value of x is 

 (1) 2R  (2) 
2

R
 

 (3) R (4) Zero 

30. An electric dipole of dipole moment P  is placed 

in uniform electric field E , has maximum 

potential energy when the angle between E  and 

P  will be  

 (1)  0° (2) 90° 

 (3) 120° (4) 180° 

31. When an isolated metallic body is connected to 
earth then electrons from the earth flows into the 
body. This means that the body was  

 (1) Uncharged (2) Positively charged 

 (3) Negatively charged (4) May be (2) or (3) 

32. Two metallic spheres A and B of radius ‘a’ and 
‘b’ respectively are at same electric potential. 
The ratio of the surface charge densities of 
sphere A and B is 

 (1) 
a

b
 (2) 

b

a
 

 (3) 
2

2

a

b
 (4) 

2

2

b

a
 

33. When a negatively charged particle is taken 
from higher potential region to a lower potential 
region, then its potential energy 

 (1) Decreases 

 (2) Increases 

 (3) Remains unchanged 

 (4) Becomes zero 

34. A capacitor of 20 F is completely charged with 
the battery of 50 V. After disconnecting, this 
capacitor is connected with another identical 
capacitor. The common potential of the 
combination will be 

 (1) 50 V (2) 25 V 

 (3) 100 V (4) 75 V 

35. Equivalent capacitance of the combination 
shown in the figure below is 

 

 (1) 6C (2) 
6

11

C
 

 (3) 
11

6

C
 (4) 

6

C
 

SECTION-B 

36. In the given circuit if a potential difference of  
120 V is applied across the points A and B then 
potential difference between the points P and Q 
will be 

 

 (1) 20 V (2) 30 V 

 (3) 40 V (4) 60 V 
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37. Two spherical conductors A and B of radii a and 
b (b > a) are placed concentrically in air. The two 
are connected by copper wire as shown in the 
figure. The equivalent capacitance of the system 
between the point A and B is 

 

 (1) 04

( )

ab

b a



−
 (2) 0

0

4
4

( )

ab
b

b a


+ 

−
 

 (3) 40a (4) 40b 

38. Total energy stored in the capacitor system 
shown in the figure will be 

 

 (1) 16 J (2) 32 J 

 (3) 8 J (4) 64 J 

39. In the figure given below a potential of +1200 V 
is given to point A. Potential of the point P will be 

 

 (1) 100 V (2) 200 V 

 (3) 400 V (4) 600 V 

40. In the circuit given below if a dielectric plate is 
inserted in to C1 then energy stored in the 
capacitor C2 will 

 

 (1) Increase (2) Decrease 

 (3) Remains same  (4) Becomes zero 

41. Two conducting thin spherical shells as shown in 
the figure. 

 

 If q and – 2q charges are given to shells A and B 
respectively the final charge on the outer surface 
of the shell B in equilibrium will be 

 (1) 3q 

 (2) q 

 (3) – q  

 (4) – 3q 

42. A point charge q is placed at the centre of the 
thick spherical uncharged conducting shell and 
another charge Q is placed outside the shell as 
shown in the figure. 

 

 Then, the charge distribution on outer surface of 
the spherical shell will be 

 (1) Uniform 

 (2) Non uniform 

 (3) Zero 

 (4) May be uniform or non-uniform depends on 
value of q 

43. Equivalent capacitance of the circuit across the 
points A and B shown below will be  

 

 (1) C (2) 
15

12

C
 

 (3) 
4

7
C  (4) 6C 
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44. Kirchhoff’s loop law is based on the law of 
conservation of 

 (1) Charge (2) Energy 

 (3) Linear momentum (4) Angular momentum 

45. Five identical bulbs, each of resistance 110  
are connected with a supply of 220 V as shown 
in the figure. The reading of an ideal ammeter A 
will be 

 

 (1) 2 A (2) 10 A 

 (3) 4 A (4) 6 A 

46. In the following figure the equivalent resistance 
of the circuit between the points P and S is 

 

 (1) 55  (2) 30  

 (3) 48  (4) 34  

47. In the given figure current in some branches of 
an electrical circuit is shown. Value of I is  

 

 (1) 4 A (2) 12 A 

 (3) 5 A (4) 3 A 

48. Which of the following is incorrect statement 

 (1) Conductance of a metallic conductor 
decreases with increase in temperature. 

 (2) If the radius of a metallic wire is halved by 
stretching it, its resistance becomes 
doubled. 

 (3) On increasing length of a metallic 
conducting wire by stretching its specific 
resistance remains unchanged. 

 (4) SI unit of conductance is mho. 

49. The electric field E, current density J and 

conductivity  of a metallic conductor are related 
as 

 (1) 
E

J
 =  

 (2) 
J

E
 =  

 (3) 
2

J
E =


 

 (4) 
l

JE
 =  

50. The potential difference across the points B and 
D in the given electrical circuit is 

 

 (1) 5 V (2) 10 V 

 (3) 6 V (4) 8 V 

CHEMISTRY 

SECTION-A 

51. The process by which the sulphide ore is 
concentrated  

 (1) Froth floatation process 

 (2) Leaching 

 (3) Gravity separation 

 (4) Magnetic separation method 

52. The reaction Cu2S + 2Cu2O → 6Cu + SO2 which 
is very important in the metallurgy of copper is 
an example of  

 (1) Oxidation (2) Reduction 

 (3) Autoreduction (4) None of these 

53. An ore which is concentrated by magnetic 
separation is  

 (1) Galena (2) Wolframite 

 (3) Alumina (4) Cinnabar 

54. Carbon reduction method is used in the 
extraction of  

 (1) Sn (2) Zn 

 (3) Pb (4) All of these 

55. Leaching process is used to concentrate 

 (1) Bauxite (2) Galena 

 (3) Cinnabar (4) Haematite 
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56. Electrolysis of dil.H2SO4 liberates gases at 
anode and cathode respectively 

 (1) O2, SO2 (2) SO2, O2 

 (3) O2, H2 (4) H2, SO2 

57. Specific conductivity of 0.01 N H2SO4 solution is 

6×10−3 S cm−1. Its molar conductivity is 

 (1) 1200 S cm2 mol−1 (2) 600 S cm2 mol−1 

 (3) 60 S cm2 mol−1 (4) 2400 S cm2 mol−1 

58. Four faradays of electricity were passed through 
AgNO3( ), CdSO4( ) AlCl3( ) and PbCl4( ) 
kept in four vessels using inert electrodes. The 
ratio of moles of Ag, Cd, Al and Pb deposited 
will be 

 (1) 12 : 4 : 6 : 3 (2) 1 : 2 : 3 : 4 

 (3) 12 : 6 : 4 : 3 (4) 4 : 3 : 2 : 1 

59. Half cell reactions for some electrodes are given 
below 

 i. A + e− ⎯→ A− ; E° = 0.96 V 

 ii. B− + e− ⎯→ B2− ; E° = − 0.12 V 

 iii. C+ + e− ⎯→ C ; E° = + 0.18 V 

 iv. D2+ + 2e− ⎯→ D ; E° = − 1.12 V 

 Largest potential will be generated in which cell? 

 (1) A− |A||B−| B2− (2) D |D2+||A| A− 

 (3) B2− |B−||C+|C (4) D |D2+||C+| C 

60. Pb+2 + 2e− ⎯→ Pb(s), E° = − 0.13 V 

 Sn+2 + 2e− ⎯→ Sn(s), E° = − 0.16 V 

 Ni+2 + 2e− ⎯→ Ni(s), E° = − 0.25 V 

 Cr+3 + 3e− ⎯→ Cr(s), E° = − 0.74 V 

 Based on the above data, the reducing power of 
Pb, Sn, Ni and Cr is in the order 

 (1) Pb > Sn > Ni (2) Cr > Ni > Sn > Pb 

 (3) Cr > Sn > Ni > Pb (4) Sn > Ni > Cr > Pb 

61. Calculate G° for the galvanic cell 

 2Cr (s) + 3Cd+2 (aq) ⎯→ 2Cr3+ (aq) + 3Cd (s) 

 3 2Cr /Cr Cd /Cd
E 0.74V, E 0.40V,+ +

 = − = −  

 (1) −196.86 kJ/mol 

 (2) −98.43 kJ/mol 

 (3) − 65.62 kJ/mol 

 (4) −164.05 kJ/mol 

62. When a lead storage battery is recharged 

 (1) Pb is formed 

 (2) H2SO4 is formed 

 (3) H2SO4 is consumed 

 (4) both (1) and (2) 

63. Rusting on the surface of iron involves 

 (1) Fe (s) ⎯→ Fe2+ (aq) + 2e− (at anodic site) 

 (2) O2 (g) + 4H+ (aq) + 4e− ⎯→ 2H2O (l) 

    (at cathodic site) 

 (3) 4Fe2+ (aq) + O2 (g) + 4H2O (l) ⎯→ 

    2Fe2O3 (s) + 8H+ 

 (4) All of these 

64. Adsorption depends upon 

 (1) Activation of the adsorbent 

 (2) Surface area 

 (3) Pressure of the gas 

 (4) All of these 

65. For the adsorption, generally 

 (1) H = +ve, S = +ve, G = −ve 

 (2) H = +ve, S = −ve, G = −ve 

 (3) H = −ve, S = −ve, G = −ve 

 (4) H = −ve, S = −ve, G = +ve 

66. Tyndall effect in colloidal solution is due to 

 (1) Reflection of light 

 (2) Refraction of light 

 (3) Scattering of light by dispersed phase 

 (4) Scattering of light by dispersion medium 

67. What will be nature of change on colloidal 
particle when FeCl3 is added to excess of hot 
water? 

 (1) Positive 

 (2) Negative 

 (3) Neutral 

 (4) Some times positive and some times 
negative 

68. Aluminium is extracted from alumina (Al2O3) by 
electrolysis of a molten mixture of  

 (1) Al2O3 + Na3AlF6 + CaF2 

 (2) Al2O3 + KF + Na3AlF6 

 (3) Al2O3 + HF + NaAlF4 

 (4) Al2O3 + CaF2 + NaAlF4 

69. Roasting of sulphides gives the gas X as a by-
product. This is a colourless gas with choking 
smell of burnt sulphur and causes great damage 
to respiratory organs as a result of acid rain. Its 
aqueous solution is acidic acts as a reducing 
agent and its acid has never been isolated. The 
gas X is  

 (1) SO2 

 (2) CO2 

 (3) SO3 

 (4) H2S 
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70. For the reaction, 

  2N2O5 → 4NO2 + O2 

 Select the correct statement  

 (1) Rate of formation of O2 is same as the rate 
for formation of NO2 

 (2) Rate of disappearance of N2O5 is two times 
the rate of formation of NO2 

 (3) Rate of formation of O2 is 0.5 times rate of 
disappearance of N2O5 

 (4) Rate of formation of NO2 is equal to rate of 
disappearance of N2O5 

71. In a certain reaction shown below: 

  4A + 2B → 3C 

 If rate of formation of C is 9.6 × 10–2 mol/L s. 
What will be rate of reaction? 

 (1) 9.6 × 10–2 mol/L s 

 (2) 3.2 × 10–2 mol/L s 

 (3) 2.4 × 10–2 mol/L s 

 (4) 4.8 × 10–2 mol/L s 

72. The value of rate constant depends upon 

 (1) Temperature (2) Concentration 

 (3) Catalyst (4) both (1) & (3) 

73. 2A + B → C + D 

 In this reaction, if we double the concentration of 
A, reaction rate become two times. And in other 
experiment, we double the concentration of A 
and B, reaction rate again become two times. 
What is the order of this reaction? 

 (1) 1 (2) 3 

 (3) 2 (4) 1.5 

74. If the half-life of the first order reaction is 50 s. 
What will be the value of its rate constant? 

 (1) 1.38 × 10–2 s–1 (2) 25 s–1 

 (3) 34.66 s–1 (4) 1.38 × 10–4 s–1 

75. In data given below, 

   [A] [B] rate 

   Mol/L mol/L mol L–1 s–1 

 a.  0.02 1.2 3.0 × 10–3 

 b.  0.04 2.4 6.0 × 10–3 

 The order of reaction may be 

 (1) First order 

 (2) Second order 

 (3) Pseudo second order 

 (4) Second order w.r.t. A 

 

76. In pseudo-order reactions 

 (1) The actual order of reaction is different from 
that expected using rate law expression 

 (2) The concentration of at least one reactant is 
taken in large excess 

 (3) The concentration of reactant taken in excess 
may be taken as constant 

 (4) All of these 

77. The depletion of ozone involves the following 
steps: 

 Step 1: 1

2

K

3 2K
O O O (fast)+  

 Step 2: 3 2K
O O 2O (slow)+ ⎯⎯→  

 The predicted order of the reaction will be  

 (1) 1 (2) 1.5 

 (3) –1.5 (4) Zero 

78. Select correct statement.  

 (1) If salt bridge is removed, potential falls to 
zero 

 (2) KCl cannot be used as electrolyte in salt 
bridge in case of silver electrode 

 (3) Cell reaction is spontaneous if emf is positive 

 (4) All of these 

79. Consider the following equations for a cell 
reaction: 

 A + B → C + D ; E° = x volt, G = G1 

 2A + 2B → 2C + 2D ; E° = y volt, G = G2 

 Then, 

 (1) x = y, G1 = G2 (2) x > y, G1 > G2 

 (3) x = y, G2 = 2G1 (4) x < y, 2G2 = G1 

80. The standard electrode potential 
2 2I /I Br /Br

E , E− −
   

and 2Fe/Fe
E +

 , are respectively +0.54 V, –1.09 V 

and 0.44 V. On the basis of above data which of 
the following process is nonspontaneous ?  

 (1) 2 2Br 2I 2Br I− −+ → +  

 (2) 2
2Fe Br Fe 2Br+ −+ → +  

 (3) 2
2Fe I Fe 2I+ −+ → +  

 (4) 2 2I 2Br 2I Br− −+ → +  

81. If the standard electrode potential of Cu2+/Cu 
electrode is 0.34 V, what is the electrode 
potential of 0.1 M concentration of Cu2+? 

 (1) 3.99 V (2) 0.3105 V 

 (3) 0.222 V (4) 0.176 V 
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82. A solution with osmotic pressure 1 is separated 

from another solution of osmotic pressure 2 by 

SPM, solvent flows from 1 → 2, then 

 (1) 1 > 2 

 (2) 1 < 2 

 (3) Solutions are isotonic 

 (4) Solutions are ideal 

83. 1 mole glucose is added to 1 L of water.  
Kb(H2O) = 0.512 K kg mole–1, boiling point of 
solution will be  

 (1) 373.512°C (2) 100.512°C 

 (3) 99.488°C (4) 372.488°C 

84. The value of ebullioscopic constant depends 
upon 

 (1) Hsolution 

 (2) Nature of solvent 

 (3) Nature of solute 

 (4) Freezing point of solution 

85. 3% solution of glucose is isotonic with 1% 
solution of a non-volatile non-electrolyte 
substance. The molecular mass of the substance 
would be 

 (1) 180 (2) 360 

 (3) 420 (4) 60 

SECTION-B 

86. van’t Hoff factor of SrCl2 at 0.01 M is 1.6. Percent 
dissociation of SrCl2 is  

 (1) 70 (2) 55 

 (3) 40 (4) 30 

87. Which among the following has highest boiling 
point? 

 (1) 1 M glucose (2) 1 M KCl 

 (3) 1 M Al(NO3)3 (4) 1 M Na2SO4 

88. Select the positive sol in the following 

 (1) Al(OH)3 sol (2) Gold sol 

 (3) CdS sol (4) Gum 

89. 0.25 g lyophilic colloid is added to 100 ml gold sol 
to prevent the coagulation on adding 1 ml 10% 
NaCl solution. What will be gold number of 
lyophilic colloid? 

 (1) 250 (2) 125 

 (3) 25 (4) 0.25 

90. What will be nature of charge on colloidal particle 
when FeCl3 is added to excess of hot water? 

 (1) Positive 

 (2) Negative 

 (3) Neutral 

 (4) Some times positive and some times 
negative 

91. Which one of the following statements is not 
correct? 

 (1) Tyndall effect in colloidal solution is due to 
scattering of light 

 (2) Hardy-Schulze rule is applicable only to the 
coagulation of lyophilic sols 

 (3) Blue colour of the sky is due to scattering of 
light by dust particles 

 (4) Greater flocculation value of an electrolyte 
means its poor coagulating power 

92. A catalyst cannot change 

 (1) Rate constant of the reaction 

 (2) Equilibrium constant of the reaction 

 (3) Activation energy of reaction 

 (4) All of these 

93. A + B → C; H = +60 kJ/mol 

 
faE  is 150 kJ. What is the activation energy for 

the backward reaction? 

 (1) 210 kJ (2) 105 kJ 

 (3) 90 kJ (4) 145 kJ 

94. The temperature coefficient of a certain reaction 
is found to be 3. If temperature changes from 25° 
to 55°, the new rate of reaction will be 

 (1) 8 times (2) 9 times 

 (3) 16 times (4) 27 times 

95. The solution having minimum boiling point is  

 (1) 0.1 M C6H12O6 

 (2) 0.1 M CaCl2 

 (3) 0.1 M NaCl 

 (4) 0.5 M AlCl3 

96. For a non electrolytic solution 

 (1) i = 0.5 (2) i = –1 

 (3) i = 0 (4) i = 1 

97. The tanks used by scuba divers are filled with air 
diluted with 11.7% He, 

 (1) 56.2% N2 and 32.1% O2 

 (2) 56.2% O2 and 32.1% N2 

 (3) 50.2% N2 and 38.1% O2 

 (4) 50.2% O2 and 38.1% N2 

98. The increase in the temperature of the aqueous 
solution placed in a closed vessel will result in its  

 (1) Molarity to increase 

 (2) Molarity to decrease 

 (3) Mole fraction to increase 

 (4) Mass % to increase 
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99. A sample of toothpaste weighing 500 g, on 
analysis was found to contain 0.2 g of fluorine. 
The concentration of fluorine in ppm is  

 (1) 4 × 103 

 (2) 4 × 102 

 (3) 4 × 10 

 (4) 2 × 102 

100. 100 ml of liquid A and 25 ml of liquid B is mixed 
to give a solution which does not obey Raoult’s 
law. The volume of the solution 

 (1) will be 125 ml 

 (2) can be > or < than 125 ml 

 (3) can be >, = or < than 125 ml 

 (4) will be less than 125 ml 

BOTANY

SECTION-A 

101. Select the incorrect statement (w.r.t. Ecological 
niche) 

 (1) It represents functional role and status of a 
species in the environment. 

 (2) It does not represent trophic position of a 
species. 

 (3) No two species can have the same niche if 
they are found in same environment. 

 (4) It is a component of habitat which is 
governed by functioning of an organism. 

102. In which of the following biome, the subsoil 
remains frozen except upper few inches in the 
summers? 

 (1) Desert 

 (2) Tropical deciduous forest 

 (3) Coastal 

 (4) Tundra 

103. Next to temperature   is the most important factor 
influencing the life of organisms. 

 (1) Wind (2) Soil 

 (3) Water (4) Light 

104. Organisms restricted to a narrow range of 
temperature, are called as 

 (1) Euryhaline (2) Stenothermal 

 (3) Eurythermal (4) Stenohaline 

105. Many species of small plants like  growing in 
forests are adapted to photosynthesize optimally 
under very low light condition. 

 (1) Tree and shrubs (2) Herb and shrubs 

 (3) Tree and herbs (4) Herbs only 

106. Which of the following organism is capable of 
meeting its water requirement through internal 
oxidation of fats? 

 (1) Desert lizard (2) Antarctic fish 

 (3) Kangaroo rat (4) Seal 

107. Vital index of a population is represented as?? 

 (1) 
Natality

100
Mortality

  

 (2) (Natality − Mortality) × 100 

 (3) 
Mortality

100
Natality

 

 (4) 


Natality

100 Mortality
 

108. Which of the given age pyramid reflects a stable 
human population? 

 (1)  (2)  

 (3)  (4)  

109. The maximum number of individuals of a 
population which can be supported with optimum 
resources for their survival is called 

 (1) Biotic potential 

 (2) Carrying capacity 

 (3) Environmental resistance 

 (4) Potential natality 

110. The integral form of exponential growth equation 
will be 

 (1) N0 = Nt ert (2) Nt — N0 = ert 

 (3) Nt = N0 ert (4) Nt + N0 = 1/ert 

111. Which of the following bond is not associated 
with a deoxyribonucleotide? 

 (1) Phosphoester bond 

 (2) Glycosidic bond 

 (3) Phosphodiester bond 

 (4) More than one option is correct 
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112. Which of the following is a part of nu-body/? 

 (1) Histone octamer 

 (2) DNA + Core of nucleosome 

 (3) H1 protein 

 (4) 
3

1
4

 turn of DNA + H1 protein 

113. Heterochromatin 

 (1) Is transcriptionally active 

 (2) Is densely packed 

 (3) Replicated during early S-phase 

 (4) Stains lightly 

114. The number of glycosidic bonds associated with 
DNA of diploid human cell are 

 (1) 6.6 x 109 (2)  2 × 6.6 × 109 

 (3) 3.3 x 109 (4) 3.3 x 109 − 2 

115. Which of the following does not confer stability to 
the helical structure of DNA? 

 (1) Phosphodiester bond 

 (2) H-bond  

 (3) N-glycosidic linkage 

 (4) More than one option is correct 

116. Semiconservative DNA replication was proved by 
Messelson and Stahl, in which DNA was made 

 (1) Radioactive using N15 

 (2) Heavy using N14 

 (3) Heavy using 15NH4CI 

 (4) Radioactive using 14NH4CI 

117. RNA primer is removed by 

 (1) DNAP-I (2) DNAP-II 

  (3) DNAP-III (4) Primase 

118. DNA replication is 

 (1) Semi-conservative, continuous, unidirectional 

 (2) Conservative, continuous 

 (3) Semi-conservative, semi-discontinuous 

 (4) Semi-continuous, conservative 

119. Which of the following is a genetic RNA? 

 (1) mRNA 

 (2) rRNA 

 (3) hn-RNA 

 (4) RNA present in plant viruses 

120. Which of the following type of ribosomal RNA is 
not present in eukaryotic cytoplasm? 

 (1) 18S (2) 28S 

 (3) 5.8S (4) 16S 

121. Mark the correct option (w.r.t. function of 
RNAP-1) 

 (1) 5.8S rRNA (2) 5S rRNA 

 (3) SnRNA (4) ScRNA 

122. Recognition sequence for transcription in 
prokaryotes is 

 (1) TATATAT (2) TATAAT 

 (3) TATAAAT (4) CAAT 

123. Transcription starts non-specifically in the 
absence of 

 (1) Sigma factor (2) Rho factor 

 (3) Core enzyme  (4) DNA polymerase 

124. Tailoring of hnRNA is done by 

 (1) Snurps (2) Introns 

 (3) Exons  (4) 18 S rRNA 

125. Formylated methionine acts as translation 
initiation in 

 (1) Eubacteria (3) Viruses 

 (2) Eukaryotes (4) Archaebacteria 

126. Which property of genetic code is utilised in 
wobble hypothesis? 

 (1) Degeneracy (2) Non-overlapping 

 (3) Non-ambiguous  (4) Universal 

127. Movement of ribosome on mRNA is called 

 (1) Transcription (2) Translocation 

 (3) Translation (4) Protein synthesis 

128. The elongation factors required for prokaryotes 
are 

 (1) EF-Tu and EF-Ts 

 (2) eEF1 

 (3) elF2 

 (4) eEF2 

129. The genes which are constantly expressing 
themselves in cell are called as 

 (1) Luxury genes 

 (2) Constitutive genes 

 (3) Non-constitutive genes 

 (4) More than one option is correct 

130. How many structural genes are present in /ac-
operon of E. col? 

 (1) 4 (2) 3 

 (3) 2 (4) 1 

131. In repressible operon system, co-repressor 
molecule is 

 (1) Lactose (2) Tryptophan 

 (3) Galactoside (4) Glucose 
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132. Select incorrectly matched pair 

 (1) Lac z - Constitutive gene 

 (2) Operator gene - Smallest gene of lac operon 

 (3) Lac a Transacetylase 

 (4) Promotor gene - RNA polymerase 

133. During DNA fingerprinting, separation of DNA 
fragments is done by 

 (1) Autoradiography (2) Hybridisation 

 (3) Denaturation (4) Electrophoresis 

134. DNA fingerprinting can be used 

 (1) To solve cases of disputed paternity and 
maternity 

 (2) For criminal identification and forensics 

 (3) For personal identification 

 (4) More than one option is correct 

135. ______% of the genome codes for protein in 
human beings. 

 (1) 98% (2) 50% 

 (3) 24% (4) < 2% 

SECTION-B 

136. In humans, the largest gene is present on 

 (1) Chromosome-1 

 (2) Y-chromosome 

 (3) X-chromosome 

 (4) Chromosome-7 

137. Amongst the following, which one has least 
number of nucleotides in its genome? 

 (1)  × 174 bacteriophage 

 (2) E. soli 

 (3) Human 

 (4) Lambda phage 

138. The double helix model for the structure of DNA 
proposed by Watson and Crick was based on 

 (1) Visible light spectrum analysis 

 (2) Chromatography 

 (3) X-ray diffraction data 

 (4) Autoradiography 

139. In a nucleotide, a phosphate group is linked to 
__(i)__ of a nucleoside through __(ii)__. 

 Select the correct option to fill in the blanks (i) 
and (ii). 

 (1) (i) OH of 3'C (ii) Hydrogen bond 

 (2) (i) OH of 5'C (ii) Phosphoester linkage 

 (3) (i) 3' — C, (ii) Peptide bond 

 (4) (i) OH of 5'C (ii) Glycosidic linkage 

140. Select the incorrect statement regarding the 
salient features of the double-helix structure of 
DNA 

 (1) It is made of two polynucleotide chains 

 (2) The two chains have anti-parallel polarity 

 (3) Guanine is bonded with thymine by three H-
bonds 

 (4) The two chains are coiled in a right-handed 
fashion 

141. If there is a flow of information from RNA to DNA 
then this process will be named as 

 (1) Reverse transcription 

 (2) Translation 

 (3) Replication 

 (4) Transformation 

142. A nucleosome is composed of 

 (1) Positively charged DNA and negatively 
charged histone octamer 

 (2) A negatively charged H1 histone and 
positively charged DNA molecule 

 (3) Negatively charged DNA and positively 
charged histone octamer 

 (4) Negatively charged lysines and positively 
charged arginine amino acids 

143. In the experiment conducted by Griffith, when a 
mixture of heat killed S-strain and live R-strain of 
Pneumococcus bacteria was injected into a 
healthy mice, it developed pneumonia. This was 
due to 

 (1) Reactivation of S-strain bacteria 

 (2) Transformation of S-strain bacteria into R-
strain bacteria 

 (3) Synthesis of polysaccharide coat around heat 
killed S-strain bacteria 

 (4) Transformed R-strain bacteria 

144. A radioactive sulphur containing bacteriophage is 
allowed to attach to E. coli that contains 
radioactive phosphorus. The viruses produced in 
this bacteria by this infection will have 

 (1) Radioactive protein capsule and non-
radioactive genetic material 

 (2) Radioactive protein capsule and radioactive 
genetic material 

 (3) Non-radioactive protein capsule and 
radioactive genetic material 

 (4) Non-radioactive protein capsule and non-
radioactive genetic material 
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145. The discontinuously synthesised fragments of 
DNA are joined by the enzyme 

 (1) DNA ligase 

 (2) DNA-dependent DNA-polymerase 

 (3) Phosphorylase 

 (4) Topoisomerase 

146. If E. coli completes the process of DNA 
replication within 38 minutes then the rate of 
polymerisation of DNA would be approximately 

 (1) 4.6 x 106 bp/second 

 (2) 500 bp/second 

 (3) 230 bp/second 

 (4) 2000 bp/second 

147. In a transcription unit, the promoter is located 
towards 

 (1) 5' end of the templates strand 

 (2) 5' end of the coding strand 

 (3) 3' end of the non-template strand 

 (4) 3' end of the sense strand 

148. A hypothetical sequence of a transcription unit is 
represented below 3' C G G A T A T C C A A T-5' 
Template strand 5' G C C T AT A G G T T A-3' 
Coding strand If we switch the position of 
promoter with terminator in the above given 
transcription unit and transcription occurs then 
the sequence of RNA transcribed will be 

 (1) 5'-C G G A U A U C C A A U-3' 

 (2) 5'-G C C U A U A G G U U A-3' 

 (3)  5'-A U U G G A U A U C C G-3' 

 (4) 5'-U A A C C U A U A G G C-3' 

149. Select the incorrect statement from the following. 

 (1) In most of the eukaryotes. the structural gene 
in monocistronic 

 (2) Exons are the expressed sequence of genes 

 (3) Introns do not appear in processed RNA 

 (4) A gene does not code for tRNA 

150. In eukaryotes, rRNAs are transcribed by 

 (1) RNA polymerase I and III 

 (2) RNA polymerase III only 

 (3) RNA polymerase I and II 

 (4) RNA polymerase I only 

ZOOLOGY 

SECTION-A 

151. Which of the following toxic substance is 
responsible for the chill and high fever recurring 
every three to four days in malaria? 

 (1) Haemotoxin (2) Haemoglobin 

 (3) Haemozoin (4) Sporozoites 

152. In which disorder do the alveoli get filled with fluid 
leading to severe problems in respiration? 

 (1) Common cold (2) Whooping cough 

 (3) Diphtheria (4) Pneumonia 

153. Typhoid fever can be confirmed by 

 (1) Widal test (2) Mantoux test 

 (3) Schick test (4) Dick test 

154. Mark the incorrect statement w.r.t. infection of 
Entamoeba histolytica 

 (1) It is a protozoan parasite of human 

 (2) It is characterised by constipation and 
abdominal pain 

 (3) It is a parasite of small intestine of man 

 (4) Houseflies act as mechanical carriers and 
serve to transmit the parasite from faeces of 
infected person to food and food products 

155. Which of the following statements is not correct 
regarding malarial infection? 

 (1) Plasmodium enters the human body as 
sporozoites through the bite of freshly 
moulted female Anopheles mosquito 

 (2) High fever recurring every three to four days 

 (3) Sporozoites initially multiply within the liver 
cells and then attack the RBCs resulting in 
their rupture 

 (4)  When a female Anopheles mosquito bites an 
infected person, these parasites enter the 
mosquito's body and undergo further 
development 

156. Internal bleeding, muscular pain, fever, anaemia 
and blockage of the intestinal passage are the 
common symptoms of 

 (1) Amoebiasis (2) Elephantiasis 

 (3) Ascariasis (4) Typhoid 

157. Which of the following fish is introduced in pond 
to control or eliminate the vector responsible for 
the transmission of malaria and filariasis? 

 (1) Exocoetus (3) Scoliodon 

 (2) Pristis (4) Gambusia 
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158. In the life cycle of Plasmodium, sexual stages 
(gametocytes) begin to develop in 

 (1) Stomach of mosquito 

 (2) Intestine of man 

 (3) Liver of man 

 (4) Red blood cells of man 

159. Out of the following diseases which ones are 
caused due to bacterial infection? 

 a. Typhoid 

 b. Elephantiasis 

 c. Cholera d. 

 d. Tuberculosis 

 (1) a & b (2) b & c only 

 (3) a, c & d (4) a, b, c & d 

160. Which one of the following is a viral disease that 
weakens the muscles? 

 (1) Atrophy (2) Poliomyelitis 

 (3) Dystroph (4) Muscular hypertrophy 

161. The pathogens of genera, Microsporum,0 
Trichophyton and Epidermophyton are 
responsible for 

 (1) Botulism (2) Conjunctivitis 

 (3) Ringworm (4) Skin allergy 

162. The use of anti-histamine, adrenaline and 
steroids quickly reduces the symptoms of 

 (1) Fungal diseases (2) Viral diseases 

 (3) Allergy (4) Helminthic diseases 

163. Which of the following is an autoimmune 
disease? 

 (1) Asthma (2) Cirrhosis 

 (3) AIDS (4) Rheumatoid arthritis 

164. The use of vaccines and immunisation 
programmes have enabled us to completely 
eradicate a deadly disease like 

 (1) Polio (2) Tetanus 

 (3) Diphtheria (4) Small pox 

165. A non-specific type of defense that is present at 
the time of birth is 

 (1) Acquired immunity 

 (2) Humoral immune response 

 (3) Cell mediated immunity 

 (4) Innate immunity 

166. Acid in stomach, saliva in the mouth, tears from 
eyes, all prevent microbial growth belong to 
which of the following barriers? 

 (1) Physical barrier (2) Physiological barrier 

 (3) Cellular barrier (4) Cytokine barrier 

167. Which of the following immunoglobulins (Ig) is 
present in colostrum? 

 (1) IgA (2) IgG 

 (3) IgM (4) laE 

168. The treatment of snake bite by antivenom is an 
example of 

 (1) Artificially acquired passive immunity 

 (2) Artificially acquired active immunity 

 (3) Naturally acquired active immunity 

 (4) Naturally acquired passive immunity 

169. Human immunodeficiency virus is a/an 

 (1) Adeno virus (2) DNA retrovirus 

 (3) RNA retrovirus (4) Adeno retrovirus 

170. HIV decreases natural immunity of the body by 

 (1) Destroying antibodies 

 (2) Destroying erythrocytes 

 (3) Attacking T-lymphocytes 

 (4) Attacking B-lymphocytes 

171. Among the non-infectious diseases, which of the 
following is most common fatal disease of human 
beings? 

 (1) AIDS (2) Cancer 

 (3) Cystic fibrosis (4) Cholera 

172. The spread of cancerous cells to distant sites is 
termed as 

 (1) Metastasis (2) Metachrosis 

 (3) Metamorphosis (4) Metagenesis 

173. Smoking increases____content in blood and 
reduces the concentration of haembound 
oxygen. Fill the blank suitably 

 (1) Carbon dioxide 

 (2) Carbaminohaemoglobin 

 (3) Carbon monoxide 

 (4) Carboxylic acid 

174. Which of the following drug is extracted from the 
latex of poppy plant Papaver somniferum, 
generally taken by snorting and injection, is a 
depressant and slows down body functions? 

 (1) Cocaine (2) Hashish 

 (3) Barbiturate (4) Morphine 

175. Use of Cannabis products results in 

 (1) Stimulation of nervous system thus increases 
alertness and activity 

 (2) Suppressed brain function and relief in pain 

 (3) Depressed brain activity and feeling of 
calmness 

 (4) Alternation of perception, thoughts and 
feelings 

176. Animal husbandry deals with 

 (1) Only caring of livestock 

 (2) Only breeding of livestock 

 (3) Both caring and breeding of livestock 

 (4) Slaughtering of livestock 
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177. Which of the following animal is not included in 
investock? 

 (1) Pig (2) Buffalo 

 (3) Goat (4) Rhinoceros 

178. All the following are objectives of dairy farm 
management, except 

 (1) Improvement in quality of milk 

 (2) Selection of good breeds having high yielding 
potential 

 (3) Selection of breeds which are vulnerable to 

 (4) Maintenance of quality and quantity of fodder 

179. In dairy farm management, we deal with 
processes and systems that increase yield and 
improve quality of milk. Which of the following 
statement is incorrect in this regard? 

 (1) Milk yield is primarily dependent on the 
quality of milk, therefore selection of high 
yielding breed is very important 

 (2) The quality and quantity of fodder provided to 
cattle do not contribute much to the milk yield 

 (3) Cleanliness and hygiene both of the cattle 
and handler are of paramount importance 
while milking, storage and transport of milk 
and its products 

 (4) Regular inspections, visits by a veterinary 
doctor with proper record keeping help 
identify and rectify the problems of cattle as 
early as possible thus ensuring a proper milk 
yield 

180. Which of the following can drastically affect the 
egg and chicken consumption in a country? 

 (1) Bird flu 

 (2) Inbreeding 

 (3) Out crossing 

 (4) Cross breeding (Animal Breeding) 

181. A good breed of cattle means 

 (1) It should have high yielding potential 

 (2) It should have resistance to diseases 

 (3) It should consume less amount of water 

 (4) Both (1) & (2) 

182. Controlled mating followed by selection in order 
to obtain superior genotypes of domesticated 
animals is known as 

 (1) Animal breeding (2) Weeding 

 (3) Feeding (4) Heeding 

183. A group of animals which are related by descent 
and share many similarities is referred to as 

 (1) Breed (3) Race 

 (2) Variety (4) Species 

184. Hormone which is responsible for superovulation 
in induced breeding techniques in cattle is like 
which of the following hormones in it's activity? 

 (1) Oxytocin (2) FSH 

 (3) Progesterone (4) Oestrogen 

185. The advantage of inbreeding in animal 
husbandry is that it 

 (1) Increases homozygosity 

 (2) Increases heterozygosity 

 (3) Improves the breed with a single step 

 (4) Causes deletion of superior genes 

SECTION-B 

186. Read the following statements A and B and 
Choose the correct option. 

 Statement-A: Aquaculture involves production of 
useful aquatic plants and animals such as fishes, 
prawns, shrimps, lobsters, crabs and molluscs. 

 Statement-B: Fishery is an industry devoted to 
the catching, processing and selling of fish and 
shellfish. 

 (1) Both statements are incorrect 

 (2) Both statements are correct 

 (3) Statement A is incorrect but B is correct 

 (4) Statement B is incorrect but A is correct 

187. _____ is the primary and _____ is the secondary 
product of beekeeping. 

 Choose the option which correctly fills the banks. 

 (1) Honey & wax (2) Wax & honey 

 (3) Glucose & laxative (4) Vitamin & wax 

188. Inbreeding depression can be overcome by 

 (1) Further inbreeding 

 (2) Mating the selected animal with related 
animals with common ancestry for minimum 
three generations 

 (3) Artificial hybridisation 

 (4) Mating the selected animal with unrelated 
superior animals of same breed 

189. Choose the option which has correct statements 
w.r.t. Multiple Ovulation Embryo Transfer 
Technology (MOET). 

 a. In this technique, FSH induces follicular 
maturation and superovulation. 

 b. The fertilized eggs at 8-32 cell stages are 
recovered non-surgically and transferred to 
surrogate mothers. 

 c. High milk-yielding breeds of females and high 
quality meat yielding bulls have been bred 
successfully. 

 d. It is a controlled breeding experiment. 

 (1) a & b only (2) c & d only 

 (3) a, b & c only (4) a, b, c & d 
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190. Choose the incorrect match w.r.t. animal 
breeding methods 

 (1) Out crossing  – Cross between same 
breed having no 
common ancestor for 4-
6 generations 

 (2) Cross Breeding – Cross between different 
breeds 

 (3) Interspecific  – Cross between two 

  hybridization  different species 

 (4) Inbreeding – Mating of individuals 
within same breed for 1-
2 generations 

191. Hisardale has been developed by 

 (1) Inbreeding 

 (2) Outcrossing 

 (3) Cross-breeding 

 (4) Interspecific hybridisation 

192. Which of the following is/are true about the 
inbreeding? 

 A. It is the mating between members of the 
same breed for 4-6 generations. 

 B. It leads to accumulation of inferior genes in 
the surviving progeny. 

 C. It helps in developing purelines. 

 (1) A and B 

 (2) B and C 

 (3) A and C 

 (4) A only 

193. In (MOET) the cells are recovered at what stage 
to be transferred into surrogate mother? 

 (1) 6-8 celled stage 

 (2) 10-12 celled stage 

 (3) 8-32 celled stage 

 (4) 2-3 celled stage 

194. In cows, superovulation during MOET leads to 
production of generally 

 (1) 16-20 eggs 

 (2) 6-8 eggs 

 (3) 25-30 eggs 

 (4) 200-400 eggs 

195. In the parent, the desired trait not used for 
breeding of cattle is 

 (1) Proper age of reproduction 

 (2) High yield 

 (3) Lactation period 

 (4) Low quality meat yield 

196. Read the following statements. 

 Choose the option which contains the correct 
statements. 

 a. Chewing tobacco increases blood pressure 
and heart rate. 

 b. Morphine is given to a person as a painkiller 
after surgery 

 c. Patients are advised to take cocaine which 
accelerates recovery after surgery 

 d. Cannabinoids are known for their effect on 
cardiovascular system of the body 

 Choose the option which contains the correct 
statements. 

 (1) a, b, c (3) b, c & d 

 (2) a, b, d (4) a, c & d 

197. Identify the steps A, B, C and D in given figure 
representing the mode of action of AIDS virus. 
Match the labelling in column I with column II. 

  
 Column I  Column II 

 a. (A) (i) Viral RNA is introduced into 
host cell 

 b. (B) (ii) Viral DNA is produced from 
RNA by reverse 
transcriptase 

 c. (C) (iii) Viral DNA incorporates into 
host genome 

 d. (D) (iv) New viral RNA is produced 
by the infected cell 

 Choose the correct option. 

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

 (3) a(iii), b(iv), c(i), d(ii) (4) a(iv), b(i), c(ii), d(iii) 
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198. Choose the correct option which supports 
physical barriers of innate immunity. 

 (1) B lymphocytes produce immunoglobulins in 
response to pathogen attack 

 (2) PMNL, macrophages, lymphocytes in tissue 
can phagocytose and destroy microbes 

 (3) Saliva in the mouth prevents microbial growth 

 (4) Mucous in urogenital tracts helps in trapping 
microbes entering our body 

199. The antibody present in colostrum is 

 (1)  lgA 

 (2) IgG 

 (3) IgM 

 (4) IgD 

200. Identify A, B, C and D from the given diagram. 
Select the correct match between the labelling in 
column I with column II. 

 

 Column I  Column II 

  a. (A) (i)  Heavy chain of antibody 

  b. (B) (ii) Light chain of antibody 

  c. (C) (iii) Antigen binding site of antibody 

  Choose the correct option. 

 (1) a(i), b(ii), c(iii) (2) a(ii), b(iii), c(i) 

 (3) a(iii), b(ii), c(i) (4) a(iii), b(i), c(ii) 

❑ ❑ ❑ 


