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Hints and Solutions 
 

 
PHYSICS 

1. Ans. A. 
n forms of h, c and G length can be expressed as  
L = (h)a (c )b (G)C 
Writing dimensions on both sides, we get 
[M0LT0]=[ML2T-1]a [LT-1]b[M-1L3T-2]c 

= Ma-c L2a+b+3c T-a-b-2c 

On comparing powers of M, L and T on both sides, we get 

a-c =0,2a+b+3c =1and-a-b-2c =0 
On solving, we get 

a=c=
1

2
 and b=

3

2
  

c Dimensions of length is 

L=(h)1/2(c)-3/2(G)1/2=
3/2

hG

c
 

 
2. Ans. D. 
Velocity of each car is given by velocity v = distance / 

time  
Differentiating both side w.r.t. t 
dv/dt = dx/dt 

VP=
p

dx (t)

dt
= a+2bt 

and VQ= 
Q

dx (t)

dt
= f-2t 

it is given that VP = VQ 
⇒a+2bt = f-2t 

⇒t=

f a

2(b 1)



  
 
3. Ans. C. 

Centripetal acceleration is the rate of change of 
tangential velocity. The direction is always inwards along 
the radius vector. Centripetal acceleration of a particle 
moving on a circular path is given by  

ac = 

2V

R
 

In the given figure, 
ac=a cos 30° = 15 cos 30° m/s2 

⇒ 

2V

R
= 15cos 30° 

⇒ V2=Rx15x
3

2
=2.5x15x

3

2
 

∴v= 5.7 m/s 

 
4. Ans. C. 

If the ball is incident to the wall at some angle, the 
rebound is at the same angle, the wall exerts a force on 
the particle that is perpendicular to the wall, so the 
impulse the ball experiences is perpendicular to the wall. 
The change in the particle's momentum is perpendicular 
to the wall 

J = p =mvf - mvi 

taking vertical component 
= mvcos 60°-(-mvcos 60°) 

= 2mv cos 60°=2mv x
1

2
=mv 

5. Ans. C. 
According to the law of conservation of momentum, the 
momentum of the system will remain constant 

pi = pf 
(0.01) x 400+0=2v+(0.01)v’ …(i)  
the block is rising vertically upward against the gravity 
The velocity v of block just after the collision is 

v= 2gh 2x10x0.1 2   …(ii) 

⇒ From Eq. (i) and (ii), we have 

v’ = 120 m/s 
 
6. Ans. C. 

Elastic collisions are collisions in which both momentum 

and kinetic energy are conserved. The total system 
kinetic energy before the collision equals the total system 
kinetic energy after the collision.  
It is given that mass of balls are same and collision is 
perfectly elastic (e = 1) so their  
there will be no loss of energy after collision. 

velocities will be interchanged. 
Thus, V’A=VB=-0.3m/s, V’B=VA=0.5 m/s 
 
7. Ans. C. 
Position vectors of the particles are 
r1 = (-2î+ 5ĵ) and r2= (4ĵ + 3k) 
∴ Displacement of the particle, 

 s = r2-r1 

= 4j+3k-(-2i-j+3k) 
= 2i-j+3k 

Force on the particle, F = 4i + 3j N 
∴ Work done, W= F.  s 

=(4i+3j). (2i-j+ 3k) 
=8-3=5J 
 

8. Ans. C. 
the kinetic energy of a rotating body, 

KE=
1

2
Iw2=

2 21 / w L2

2 2 2l
  

Also, angular momentum, L = lw 
Thus, KA = KB 

⇒

2 2

A B

A B

L L1 1

2 I 2 I


 

⇒

2

A A A A

B B B B

L l L l

L l L l

 
   

 
 

∴
L l

 

LA< LB [  lB> lA] 

 
9. Ans. B. 

Key Idea KE of a rotating rigid body, KE=
1

2
Iw2 

∴ KE of sphere, Ks = 
1

2
Iw2 
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= 
1

2

2

5
mR2 2

1
w  = 

1

5
mR2 2

1
w  

KE of cylinder,  

KC=
1

2

1

2
mR2 

2

2
w =

1

4
mR2 

∴

2 2

1
2

S 1

2 2 2

C 2 2

mR w
K w45
K 5mR w w

4

 

 

= 
2

1

2

1

w4 1

5 5(2w )
  (give, w2=2w1) 

 

10. Ans. A. 

 

 
 

CM of m1 and m2 masses lies at 

r= 1 1 2 2

1 2

m r m r

m m




 

∴ Moment of intertia of the point masses about the given 

axis is 

l = 2

1 1
m r  

⇒ l = 2 2

1 1 2 2
m r m r  

= 
2 2

2 1
1 2

1 2 1 2

m l m l
m m

m m m m

   
       

 

= 

2

1 2
2 12

1 2

m m l
(m m )

(m m )



 

= 

2

1 2

2

1 2

m m l

(m m )
 

 
11. Ans. B. 
Acceleration due to gravity at a depth d below the surface 
of the earth is given by 

gdepth = gsurface (1-
d

R
) 

Also, for a point at height h above surface, 

gheight = gsurface

2

2

R

(R h)

 
 

 
 

Therefore, we can say that value of g increases from 

centre of maximum at the surface and then decreases as 
depicted in graph (b). 
 
 
12. Ans. B. 
∴ Total energy of a satellite at height h is 

= KE +PE=
GMm GMm

2(R h) (R h)


 
 

= 
2

2

GMm GMmR

2(R h) 2R (R h)

 


 
 

= 
2

0
mg R

2(R h)




 

0 2

GM
g

R

 
  

 

 

13. Ans. B. 

Work done=change in surface area x surface tension 

Increase in surface area, 

A =(5x4-4 x 2)x2 (  film has two surfaces) 

= (20-8) x 2 cm2=24cm2 

=24 x 10-4 m2 

So, work done, W = T. A  

3x10-4 =Tx24x10-4 

T=
1

8
=0.125N/m 

 

14. Ans. B. 

According to ascent formula for capillary tube, 

h = 
2T cos

pgr


 

 31 2

1 2 3

coscos cos  
 

  
 

Thus, cos     

 1 2 3
      

 1 2 3
cos cos cos      

1 2 3
0

2


        

 

15. Ans. B. 

Law of conservation of energy states Heat lost by 1st 
body=heat gained by other body. Body at 100oC 
temperature has greater heat capacity than body at 0oC 
the heat will flow from higher temperature to lower so 

final common temperature of the system will be closer to 
100°C.  

So, TC> 50°C. 

 

16. Ans. B. 

Newton's Law of Cooling states that the rate of change of 
the temperature of an object is proportional to the 
difference between its own temperature and the 
temperature of its surroundings. 

 T=  T0 e
t  

⇒   x103T 2T 3T  T e   ...(i) 

Again, for next 10 minutes 

T'-T=(2T) x 
(20)e

 ...(ii) 

From Eq. (i) and (ii), we get 

T'- T = (2T) x10 2(e )  

= (2T)

2
1

2

 
  

=
T

2
 

 T’ = T+
T 3T

2 2
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17. Ans. D. 

The term "polytropic" was coined to describe any 

reversible process on any open or closed system of gas 
or vapor which involves both heat and work transfer, The 
polytropic process is one in which the pressure-volume 
relation is given as 

PVn = constant 

The exponent n may have any value from minus infinity 
to plus infinity depending on the process. As we know 
that for polytropic process of index α specific heat 

capacity = CV +
R

1  
 

 Process, pV3 =constant ⇒α= 3 

 C = CV + 
R fR R

1 2 1 3
 

  
 

where, CV = 
fR 3R

2 2
  

For monatomic gas, f = 3 = 
3R

2
 

⇒ C = 
3R R

R
2 2

   

 

18. Ans. B. 

For a refrigerator, we know that 

1 1 1

1 2 1 2

Q Q T

W Q Q T T
 

 
 

where, 

Q1 = amount of heat delivered to the room 

W = electrical energy consumed 

T1 =room temperature = t1 + 273 

T2 =temperature of sink= t2 + 273 

 

1 1

1 2

1
1

1 2

Q t 273

1 t 273 (t 273)

t 273
Q

t t




  


 



 

 

19. Ans. B. 

As we know that 

Pressure, P=
2

rms

1 nm
V

3 V
  

nm = mass of the gas,  

V =volume of the gas 


nm

V
= density of the gas. Thus, 

2

rms rms

0 0 0

1 1 3RT RT 3RT
P pv V

2 3 M M M

 
     

 
 

0 A

A

pM pmN
P

RT K N T
   

[ R=NAK and M0=mNA] 

pm

kT
   

 

20. Ans. D. 
As we know that 

Time period, 
m

T 2
k

   

Case l 
1

m
T 2

k
   

Case II When the mass m is increased by 1 kg. then = 
m+1 

2

m
T 2

k
   

From Eq. (ii) and (i), we get 

2

1

T m 1

T m


  

⇒

5 m 1

3 m




 

⇒

25 m 1

9 m




 

⇒

25 1
1

9 m
 

 

⇒

1 16

m 9


 

 
9

m kg
16

  

 
21. Ans. B. 
If the air is blown lightly at the open end of the closed 

organ pipe, there is a node at the closed end and an 
antinode at the open end. 

When air is blown into the open organ pipe Antinodes are 
formed at the ends and a node is formed in the middle of 
the pipe. For an open organ pipe, 

vn =
n

2L
v, where n = 1, 2, 3,…. 

For second over tons n=3, 

v20=
1

3

2L
v 

L1=length of open organ pipe 

for second organ pipe Vn=
2n 1

v
4L


 

where, n = 0, 1, 2, 3,....... 
1st overtone for closed organ pipe, n = 1 

C1

3
V V

4L
  ... (ii) 

 
O C2 1

V V ⇒
1

3v 3
V

2L 4L
  

⇒L1 = 2L 

 
22. Ans. A. 
Beats produced is max difference between two wave 
frequency 

Beat frequency= f1f2=n-(n - 1)=1 and similarly for n and 
n + 1 
Beat frequency = n + 1 - n = 1 
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23. Ans. B. 
Torque on an electric dipole in an electric field, 

p x E pE sin       

where,   is angle between E and p 

⇒4 = p x 2 x 105 x Sin 30 

⇒p = 4 x 10-5 cm 

⇒p=q2l 

 q2l = 4 x 10-5 

where, 2l = 2cm=2 x 10-4m 

 
5

2

4 10
q

2 10









 

⇒2 x 10-3C = 2mc 

 

24. Ans. C. 
Given capacitor is equivalent to capacitorsK1, K2 and K3 in 
parallel and part of K4 in series with them. 
 

25. Ans. D. 
VB = VA – (2 × 2) – 3 – (2 × 1) 

VA – VB = 9V 
 
26. Ans. C. 
Resistance of Bulb  
P = V2/ Rbulb (V is voltage across bulb) 
Rbulb = V2/P = 100 x 100/500 = 20 ohm 
In series current remains same so current flowing the 

bulb and unknown resistance will be same. 
Voltage across R = 230-100 = 130V 
I = Vbulb/ Rbulb = VR/ R 
100/ Rbulb = 130/R 
100/ 20 = 130/R 
R =26 ohm 
 

27. Ans. B. 
length of wire = perimeter of the circle l = 2π R (R is 
radius of loop of one turn) 
now it is again bend in n turns of radius r 
so 2π R = nx2π r 
r = R/n 

For 1 turn coil B at the centre is given by 
B = µ0i/R 
For n turn coil B at the centre is given by 
B’ = nµ0i/r 
= nµ0i/R/n = n2(µ0i/R) = n2 B 
 
28. Ans. B. 

Torque = (either force) x (perpendicular distance 
between the two forces)= MBsinθ 
= PE sin 60° -------(1) 

Work done in displacing the magnet from an angle θ1 to 
θ2 is 
W = MB (cos θ1 – cos θ2) 
W = PE (1 – cos60°)-------(2) 

From 1 and 2 

Torque= 3W /2/1/2 = 3W  

 

29. Ans. A. 
When an electron enters magnetic field it will acquire 
circular path. Its radius is given by 
r = mv/qB 
Time table for complete cycle 
T = 2 πr/v  

frequency = 2 π/T = eB/m 
F = eB/2 πm 
= 1.76 x1011x 3.57x 10 -2 

= 1 GHz 

 
30. Ans. C. 
 
For Better tuning, Q-factor must be high. 

Q is given by 

1 L

R C   
So R and C should be low and L should be high. 
 
31. Ans. A. 

The induced EMF depends on rate of change of flux in the 
wire or loop since no flux is linked in outer loop induced 
EMF will be zero 
For Loop 1 

d
e

dt




 
2BA r B     

2d dB
r

dt dt


   

 
32. Ans. C. 
Power factor is given by 

cosφ = 

 
2 2

L C

lR 80

lZ 1 X X R



 
 

   
2 2

L C

80

lX lX lR 

 

= 

   
2 2

80

100 40 80 

 

=
2 2

80 80
0.8

100(60) (80)
 


 

 
33. Ans. A. 
 impedance of the R-C circuit, Z 

= 2 2

C
R X  where, R =100  and XC = 100  

   
2 2

100 100  
 

= 100 2  

Peak value of the current, 

max

max

V 220 2
l 2.2A

Z 100 2
    

 
34. Ans. D. 
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eq 1 2 3 1 2

1 1 1 1 2 1

f f f f f f
     

 

 
1 3

1 1 2 1
1

f f R f

 
      

 

 w

2

1 2 4 2
1 1

f R 3 R

     
               

 

=
 

1 2 2 1

3 R 3 2 1

      
                

 

⇒

2

1 1 1 1

3f 3 f
1

2

 
    

         
 
 

 

= 
2 1

x
3 f

  

eq

1 2 2 1 6 2 4
x

f f 3 f 3f 3f


      

⇒
eq

3f
f

4


 

 
35. Ans. C. 
Let thickness of the given slab is t. when viewed from 

both the surfaces 

x t x
3 5


  

 
 

t
8cm

  
3

t 8 8 12cm
2

     
 

 
36. Ans. B. 
Two sources are said to be coherent if they have exactly 
same frequency, and have zero or constant phase 
difference. 

 It is given that, 2
2 1

1

l
n l nl

l
    

 Ratio of intensities is given by 

   
   

2 2

2 1 2 1
max min

2 2

max min
1 2 2 1

l l l ll l

l l l l l l

  


   

 

2 2

2 2

1 1

2 2

2 2

1 1

l l
1 1

l l

l l
1 1

l l

   
     

   

   

     
   

 

   
   

2 2

2 2

n 1 n 1 2 n

n 1n 1 n 1

  


  

 

 

37. Ans. B. 
The situation tells that we want to correct myopia. So, far 
point must go to infinity. 

v = –4 m, u = –∞, P =? 
P = 1/f = 1/v-1/u 
1/-4 – 1/∞ = -.25D 

 

38. Ans. D. 
f = D = 60cm 
For first minima y = λD/a  
5 x10-7x 60/2x10-2x2x10-2 
 
39. Ans. A. 
Idea Cut-off wavelength occurs when incoming electron 

looses all its energy in collision. This energy appears in 
the form of X-rays. 
Given, mass of electrons= m 

de-Broglie wavelength =   

So, kinetic energy of electron=

2p

2m
 =

2

2

2

h

h

2m 2m

 
  




 

Now, maximum energy of photon can be given by 
2

2

0

hc h
E

2m
 
 

  
2

0 2

hc 2 .m

h

 
 

 
22mc

h




 
 

40. Ans. D. 
When light of suitable frequency incident on the metal 
surface, a part of its energy is used for ejecting the 
electron just from the metal surface and remaining 
energy is used to move the emitted electron with certain 

velocity 

 

(KE)max =
2

0 max

1
mv (KE) hv

2
     

2eV = 5eV -   (given) 


=3eV 

Thus, Vcathode – Vanode = 3V 
Vanode – Vcathode = -3V 
 
41. Ans. C. 

The Rydberg formula is used in atomic physics to 
describe the wavelengths of spectral lines 

2 2 2 2

1 i

2 2

1 1 1 1 1 5R
R R

36n n 2 3

1 1 1 7R
R

' 1443 4

1 1 5R 7R
/

' 36 144

   
          

 
    

 
 

 

⇒

' 5R 144 20

36 7R 7


  

  

⇒

20
'

7
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42. Ans. D. 

 0

1/2

N
T log

N

 
   

 

Given, N1= 0.6 N0 ( 40% decay) 

N2= 0.5 N0 ( 85% decay) 

Putting these in the formula, 
2

02

1 0

0.15NN 1 1

N 0.6N 4 4

 
     

 

So, two half-life periods has passed. 
Thus, time taken = 2xt1/2=2x30 = 60 min. 
 

43. Ans. B. 
Key Idea Voltage amplification is 

 
 

outout AC

V

in in AC

VR
A

R V
    

Given, collector resistance = Rout=2k  

current amplification factor, 100   

Base resistance, Rin = 1 k  

output signal voltage=4V 
Putting all the values in given equation we get 

out

V V

in

R 2k
A 100x A 200

R 1k


    


 

Now, AV = 
 
 

out AC

in AC

V
200

V
  

(Vin)AC=

400
20mV

200


 
 
44. Ans. A. 

A diode only Conducts in forward biased condition. In the 
given circuit, the diode D1 will be in reverse bias, so it will 
block the current and diode D2 will be in forward bias, so 
it will pass the current 

1 3

v 10
i 2.5A

R R 2 2
  

 
 

 
45. Ans. A. 
Output of the given circuit is given by 

   y AB C  

When A=B=C=01 Y1 

= (0)(0)(0) 0 1   

When A=B=C=11Y2=(1)(1) 0  

 

CHEMISTRY 
46. Ans. C. 
Except cellulose, all show intermolecular H bonding. 
Cellulose show intramolecular H bonding. 
  
47. Ans. B. 
Given, concentration of solution, M= 0.5 mol/dm3 
Electrolytic conductivity, 
K=5.76×10 -3 Scm-1, T= 298K 
Molar conductivity, 

 
  
48. Ans. A. 
The given reaction is surface catalyzed unimolecular 
decomposition. For given reaction, rate is given as 

Rate =  
Where, p= partial pressure 

When pressure is low,  

( ) can be neglected. Therefore, rate=  
Hence the reaction comes out as first order reaction. 
  
49. Ans. C. 
Lower the coagulating power, higher is the coagulation 

value in millimoles per liter, i.e. coagulating power is 
inversely proportional to coagulation values. Thus, 
correct order of coagulating power is 
MgSO4>BaCl2>NaCl Or lll > ll >l 
  
50. Ans. B. 
Accoording to faraday’s first law of electrolysis, when an 

electric current is passed through an electrolytic solution, 
the amount of substance (w) deposited at the electrode, 

is to the electric charge (q) passed through the 
electrolytic solution. 

 …..(i) 
Where, Z= gram-equivalent mass of Cl- 
I= current, t = time 
q=It 

Given w= 0.10 mol = (0.10 71)g 
I= 3A, E= 35.5 

 
Putting all values in expression (i) we get 

 
t= 107.22 min 

 
  
51. Ans. A. 
According to Hund’s rule of maximum multiplicity, an 

orbital can accommodate a maximum of 2 electrons of 
opposite spin. 
  
52. Ans. B. 
Entropy change is given as, 

S=nCp lnTf Ti +nRlnPi/Pf 
For isothermal process, Ti=Tf 
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Hence, Pi/PF (Because ln1=0) 
  
53. Ans. D. 
Strong electrolytes dissociate completely in their 
solutions, 
Van’t Hoff factor i=total number of ions after dissociation 

 
Van’t Hoff factor, i=1=2=3 
  
54. Ans. B. 
The percentage of pyridine is equal to the percentage of 
dissociation of pyridinium ion i.e. PyH+ 
As pyridine is a weak base, so degree of dissociation is 
given as 

  

percentage of dissociation=  

 
 

55. Ans. A. 
In CaF2 ie Fluorite structure Ca2+ions are present at all 
corners and at the centre of each face of the cube and F-

 ions occupy all the tetrahedral sites. 
Coordination number of F- is 4 while that of Ca2+ is 8 
  
56. Ans. A. 

Given,  

as  …i, so  comes out to be positive. 

Also, relation between and is given as 

 

From Eq (i) we get that is positive. if is positive 

than  comes out to be negative from eq (ii). 

i.e.  
  
57. Ans. D. 

 
For an ideal solution 

 
Putting all these values in the expression, 

 
  
58. Ans. B. 
To calculate solubility of AgCl (s) in 0.1 M NaCl, so in the 

calculation, solubility of Cl- from NaCl must be added to 
the solubility of Cl- from AgCl. 
Let s be the solubility of Ag+ and Cl- in AgCl. 

 
Given, Ksp=1.6×10-10 s = [Ag+][Cl-] 
1.6×10-10=s(0.1+s) 
before the addition of NaCl. 

is small, so s is neglected in comparison to 0.1. 
Hence, s2can be neglected. 
1.6×10-10=0.1s 
s=1.6×10-9 M 
  
59. Ans. A. 
Let atomic masses of X and Y be Ax and Ay, respectively 
In case of XY2,nXY2= 0.1/ AX +AY 
i.e. AX+ 2AY = 100 ….. (i) 
For X3Y2, nX3Y2=0.05 = 9 / 3AX+2AY 
i.e. 3AX + 2AY = 180 ….. (ii) 
On solving (i) and (ii) 
AX = 40 g mol-1 
AY = 30 g mol-1 
  
60. Ans. C. 
Faraday’s first law of electrolysis, 

 
Given, i=1A, t = 60s 
On substitution; 

 

= Number of mole of electrons =  

 
  
61. Ans. C. 
Boric acid is considered as an acid as its molecule accepts 

OH- from water and release a proton. 
Boric acid does not act as an acid without water. 
  
62. Ans. B. 

Forms when dissolved in HF in the 
presence of KF. 

  
  
63. Ans. D. 
The metal with more negative standard reduction 
potential, have higher tendency to get oxidised. 

 
In galvanized iron, Zn has higher negative reduction 
potential (i.e. less RP or more OP) Zn lose electrons 
because of more tendency to oxidise. Thus, Zn works as 

anode and protects iron from rusting by making iron as 
cathode. 
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64. Ans. C. 
Aqueous solution of slaked lime is called lime water and 
suspension of slaked lime is called milk of lime. 
  
65. Ans. C. 
Hybridisation =1/2[number of valence electron on central 
atom + number of monovalent atoms around central 
atom + charge on anion - charge on cation] 
  
66. Ans. B. 
The molecule with lone pair at central atom will behave 

as Lewis base. 
Here only PF3 has lone pair.PF3 acts as a Lewis base 
(electron-pair donor) due to presence of lone pair on P-
atom. 
  
67. Ans. A. 
Total electrons in NO3

- and CO3
2- are 32 and hybridisation 

on central atom is sp2. 
  
68. Ans. C. 
Beryllium salts are covalent in nature. Because of very 
small size of Be2+ ion and its high polarizing power, it is 
easily hydrolysed. 

 
  
69. Ans. D. 
An Oxidising agent oxidises the other species and itself 
gets reduced. 

 
In reaction (iv), oxidation number of elements remains 

unchanged. Thus, in this reaction, H2SO4 does NOT act as 
an oxidizing agent. 
 
70. Ans. C. 
dxy, dyz and dzx orbitals have maximum electron density 
between the axes. dx2-y2 and dz2 have maximum electron 

density on the axis. 
  
71. Ans. A. 
Electron pair arrangement decides geometary whereas 
shape is decided by arrangement of atoms around the 
centre atom. Geometry – octachedral, Hybridisation – 
sp3d2. 
 

72. Ans. C. 
Due to very less electronegativity difference between P 
and H, PH5 does not exist. This could not hold shared pair 

of electrons significantly. BiCl5 does not exist due to inert 
pair effect. On moving down the group, due to inert pair 
effect +5 oxidation state becomes less stable while +3 
oxidation state becomes more stable. 

In SO2,  both types of bonds are 
present. SeF4 and CH4 have different shapes. 
  
73. Ans. B. 
Trans effect helps to decide the rate of substitution at the 
position trans to itself in a square or octahedral complex. 
Rate of substitution of the trans ligand according to 

experimentally determined series is

. 
 

74. Ans. C. 
Eu(63) = 4f75d06s2,EU2+=4f7 
In lanthanoids, ionic radius decreases and covalent 
character increases thereby basicity decreases. Also, 

lanthanons have high ionization potential due to 
lanthanoid contraction. So, they are less reactive than 
aluminium. Ce4+ is a good oxidant as it is easily 

converted to Ce3+. 
  
75. Ans. B. 
Jahn-Teller distortion (JTD) is observed in those 
octahedral complexes in which d-electrons are filled 
asymmetrically. d8 will not show Jahn -Teller distortion as 
its t2g is symmetrically filled. 
  
76. Ans. D. 
In chlorobenzene, bromobenzene and chloroethene, lone 

pair of halogen is delocalized with bonds so it attains 
double bond character. Thus, these are not suitable as a 
halide component for Friedel-Crafts reaction. Other 
halides i.e. chloro and bromobenzene along with 
chloroethene have carbon halogen bond as partial double 
bond. 
  
77. Ans. A. 
When all the carbon atoms are sp2-hybridised, molecule 
will be coplanar. 
All carbons are sp2-hybridised. 
  
78. Ans. D. 
It is a polyamide composed of hexamethylene diamine 
and adipic acid monomer units. 
  
79. Ans. D. 
Conjugation (delocalisation) of electrons in pyrrole forms 
the basis of answer of this question. Thus, carbon 2 and 
5 have maximum electron density. 
  
80. Ans. C. 
It will not form propene. 
  
81. Ans. C. 
10 and 20 nitro compounds react with HNO2 .30 –nitro 
compound does not. 
Thus, option (C) is incorrect. 
  
82. Ans. C. 
According to the concept of central dogma of molecular 
genetics: 
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83. Ans. D. 

D and L is decided by position of –OH on the penultimate 

carbon of aldoses. 

  

84. Ans. C. 

It is Friedel-Crafts reaction where first –electrons of 
cyclohexene attack at H+ ion of HF and form carbocation. 
Then this carbocation generated is attacked by benzene 

and addition product is formed. 

Thus, option (C) is correct. 

  

85. Ans. B. 

Starting compound A is Nitrobenzene which on reduction 
gives aniline which ultimately gives a beautiful colored 
dye after diazotization. 

  

86. Ans. C. 

The given reaction proceeds via SN2 mechanism and SN2 

reactions are favoured in polar aprotic medium like 

DMSO, DMF etc. 

CH3CH2CH2Br +NaCl CH3CH2CH2Cl+ NaBr 

  

87. Ans. B. 

Pd-catalyst shows selective reduction of –
unsaturated carbonyl. Hydrogenation takes place of 
carbon-carbon double bond only. 

  

88. Ans. A. 

In tautomerism, hydrogen must be present in the 
molecule. Molecule I and II will not show tautomerism 
because at bridge, double bond is highly 

unstable(according to Bredt’s rule).Thus molecule III will 

show tautomerism. 

  

89. Ans. B. 

Acid strength can be determined by the l-effect. The 
oxygen atom present in the ring shows inductive-effect. 
As the distance between oxygen and –COOH group 
increases-I effect of oxygen decreases. Hence 

corresponding carboxylic acid will become less acidic. 

  

90. Ans. C. 

Br2 forms free radicals in gaseous state and saturated 
hydrocarbons are more prone to have free radical 

substitutions. Therefore  

Therefore, option (C) is correct. 

 

BIOLOGY 
 

91. Ans. B. 
Cell wall of fungi is composed of chitin or cellulose along 
with other polysaccharides, proteins and lipids. In some 

fungi like Phytophthora cell wall is purely composed of 
cellulose. 
Concept enhancer Chitin is a polymer of N-
acetylglucosamine, and forms the major constituent of 
exoskeleton of arthropods and fungi. 
 
 

92. Ans. B. 
Methanogens are bacteria belonging to Archaebacteria 
which can live in marshy areas. They are present in the 

guts of ruminant animals like cows, buffaloes, etc; and 

are responsible for the production of biogas from the 
dung of these animals. 
Concept Enhancer: Other members of Archaebacteria 
includes: 
1)Halophilic bacteria (halophiles) which live in extreme 
salty areas and are aerobic chemoheterotrophs. 
2) Thermophilic bacteria (thermophiles) which can live in 

areas of high temperature and acidity like hotsprings. 
These are basically chemosynthetic. 
 
93. Ans. A. 
Diatoms belong to the group Chrysophytes of kingdom 
Protista. The cell walls of diatoms are embedded with 
silica. Presence of silica makes their cell walls 

indestructible. Hence, option (A) is incorrect. 

 
94. Ans. D. 
Herbarium is a collection of preserved specimens of 
plants. The specimens are collected, dried, pressed, and 
preserved on sheets. Different specimens are arranged 

systematically in order of their classification for future 
reference. In a herbarium sheet, date of collection of 
specimen, name of the collector, local names, etc can be 
mentioned. However, height of the plant specimen is not 
mentioned. 
 
95. Ans. C. 

Conifers are gymnosperms. They have needle like leaves 
and have thick cuticle and sunken stomata. These 
features help them in reducing water loss due to 
transpiration and help them to adapt to extreme 

environmental conditions. 
 
96. Ans. B. 

Algae produce oxygen during day light as a result of 
photosynthesis. Algin is extracted from brown algae. e.g. 
Laminaria, etc; is a hydrocolloid used in shaving creams, 
jellies, flameproof plastic, etc. Carrageenan is extracted 
from red algae like Chondrus and used as emulsifier and 
clearing agent. Agar agar is obtained from red algae 

primarily from the genus Gelidium and Gracilaria. 
 
97. Ans. B. 
The term polyadelphous is related to androecium. In this 
condition, many stamens are joined together with their 
filaments to form a cluster. 

 

98. Ans. B. 
Among Indigofera, Sesbania, Salvia, Allium, Aloe, 
mustard, groundnut, radish, gram and turnip, only 
Salvia, mustard, radish and turnip have stamens of 
different lengths in their flowers. 
 
99. Ans. A. 

In radial symmetry, a flower can be divided into two 
equal radial halves in any radial plane passing through 
the centre. Such types of flowers showing radial 
symmetry are called actinomorphic. Eamples: Brassica 
(mustard), datura, chilli, etc. 
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100. Ans. A. 
Free-central placentation is seen in Dianthus and 
Primrose where the ovules are borne on central axis and 

septa are absent. 

 
101. Ans. A. 
Cortex tissue a multilayered tissue mainly made up of 
parenchymatous cells and are placed in between the 
epidermis and stele. 
 
102. Ans. C. 

Tyloses are the extensions of xylem parenchyma cells 
into the vessel elements, found in the woody tissues of 
dicot stems. 
 
103. Ans. B. 
Ribosomes which can act as catalytic enzymes are called 
as ribozymes. Example: 23S rRNA in bacteria. It is the 

only non-protein enzyme known so far. Lysozyme, ligase 

and deoxyribonuclease are proteinaceous enzymes. 
 
104. Ans. B. 
Animal cells lack a large central vacuole but have 2-3 
small vacuoles. Large central vacuole is seen in only plant 

cell. 
Concept Enhancer The presence of large vacuole is an 
indication of irregular growth, i.e. growth in cell 
membrane is in accordance with growth in protoplasmic 
content. 
 
105. Ans. B. 

Fimbriae or pili are fine hair like appendages present in 
bacteria which help them for attachment. In some 
bacterias, some special type of pili called sex pili are 
present which help the bacterium for forming conjugation 

canal during sexual reproduction by conjugation method. 
Apart from attachment, fimbriae also help bacterium for 
cell to cell adhering and colonization. 

 
106. Ans. A. 
Lysosomes are membrane bound cell organelles which 
have vesicles containing hydrolytic enzymes. These 
enzymes are optimally active at the acidic pH and are 
capable of digesting all organic molecules. When a cell 

gets damaged then the lysosome burst out releasing its 
enzymes, which digest its own cell and hence, they are 
called as suicidal bags. 
 
107. Ans. A. 
Cell cycle consists of two phases: Interphase and M 

phase. Interphase is the longest phase consisting of G1, 

S1, G2 phases. DNA duplication or synthesis takes place 
in S phase. That is why it is also called as synthetic 
phase. M-phase is the phase where cell division occurs- 
Mitosis & meiosis. 
 
108. Ans. D. 
Carbohydrates, fats and proteins, first get converted into 

acetyl Co-A and enter into the Kreb’s cycle of aerobic 
cellular respiration. Thus, acetyl Co- A forms the common 
product in the respiration-mediated breakdown of fats, 
carbohydrates and proteins. 
 
 

109. Ans. B. 

The phloem sap is alkaline in nature. This is because of 

loading and unloading of sucrose in the phloem. During 

this transport of sucrose, hydrogen ions are continuously 
pumped out from its companion cells to the other 
neighbouring cells. Due to this loss of H+ ions there is an 
electrical potential difference across the cell surface and 
pH of phloem sap becomes 8 making it alkaline in nature. 

 

110. Ans. B. 

Phytohormones act as growth initiators in plants. 
Phytohormones like auxin can initiate root formation and 
cytokinin can initiate shoot formation. A tissue can start 
differentiating into root and shoot when grown in an 
artificial medium containing auxin and cytokinin in a 

specific ratio. 

 

111. Ans. D. 

Phytochrome is a chromoprotein found in plants. It exists 
in two photo-interconvertble forms, pr and pfr. When 
plants get red light, pr gets converted into pfr and vice 
versa. 

 

112. Ans. C. 

Calcium is a macronutrient required by plants for their 
growth. It helps in the growth of root tip. Calcium is also 
present in the middle lamella of the cell wall in the form 
of calcium pectate. 

 

113. Ans. C. 

Photorespiration is the process which makes a difference 
between the C3 and C4 plants. During photorespiration, 
there is a continuous loss of carbon. At high temperature 

and high O2 content, RuBP carboxylase starts working as 
RuBP oxygenase and normal photosynthesis does not 

occur. 

 

114. Ans. C. 

New plantlets in potato, banana and ginger, always arise 
from the nodes of the modified stem. 

 

115. Ans. C. 

During sexual reproduction, genetic recombinations 
occurs as a result of crossing over between two non-
homologous chromosomes during pachytene stage of 
meiotic cell division. Genetic recombinations leads to 
variations. Apart rom this, random union of gametes also 
contributes in forming new combinations of characters 
resulting variation. 

Vegetative reproduction is a type of asexual reproduction 
where formation of new plants occurs through vegetative 
parts of organisms (plants). In parthenogenesis, new 
individual develops without fertilization. 

 

116. Ans. D. 

(A) Pistils fused together – Syncarpous 

(B) Formation of gametes – Gametogenesis 

(C) Hyphae of higher ascomycetes – Dikaryotic 

(D) Unisexual female flower – Pistillate 
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117. Ans. C. 

The diploid megaspore mother cell divides meiotically to 

produce 4 cells, out of which 3 degenerates and one 

remains. The remaining one forms functional megaspore 
which divides mitotically to form the embryo sac. Embryo 
sac contains one egg cell with 2 synergids forming an egg 
apparatus, 3 antipodal cells and two central cells which 
are seen as secondary nucleus (2n). 

Synergids have special cellular thickenings at the 
micropylar tip called filiform apparatus, which guides 
pollen tube into the synergids. 

 

118. Ans. B. 

In water hyacinth, pollination is brought about by insects. 
They have single spike of 8-15 conspicuous attractive 
flowers which attract bees and other insects which 
pollinate them. Water lily also has large conspicuous 
coloured flowers which attract bees for pollination. 

However, in some species of lily pollination occurs 
through wind. 

 

119. Ans. A. 

Ovule of an Angiosperm is technically equivalent to 
megasporangium. Megasporangium consists of 2 
synergids, 1egg cell, 3 antipodal cells and a secondary 
nucleus. 

Megaspore mother cell (2n) gives rise to ovule and 
megasporophylls are sterile structures on which ovules 
may be present. 

 

120. Ans. B. 

In 1958, Taylor and colleagues performed an experiment 
on Vicia faba to detect the semiconservative mode of 

replication of DNA in the chromosomes by using 
radioactive thymidine. This experiment proved that the 
replication of DNA is a semi-conservative process. 

 

121. Ans. C. 

In the process of translocation, one gene moves from one 
linkage group to another. Here, a segment of one 
chromosome separates and unite with another non-
homologous chromosome. It is of two types-simple and 
reciprocal. 

In case of simple translocation, one chromosome shows 
deletion or deficiency and the other non-homologous 
chromosome have an additional segment. Thus, 
translocation occurs between these two chromososmes. 
However, in reciprocal translocation, two non-
homologous chromosomes exchange segments between 

themselves to create new linkage groups in both the 
chromosomes. 

 

122. Ans. B. 

Cistron is equivalent to a structural gene as it is a 
segment of DNA which determines the synthesis of the 

complete polypeptide. Therefore, option (B) is correct 
and others are incorrect. 

Concept Enhancer Eukaryotic structural gene is 
monocistronic whereas prokaryotic structural gene is 
polycistronic. 

Muton is the smallest unit of DNA in which mutation 
occurs. 

Operon is the functional unit of genomic DNA containing 
a cluster of genes under control of single promote. 
Recon is the smallest unit of DNA for recombination. 

 

123. Ans. C. 
A true breeding plant has homozygous genes for a 
character, for example: TT for tall or tt for dwarf, which 
always produces offsprings with true characters. 
 
124. Ans. C. 
Ribosomes acting as enzymes are called ribozymes. In 

bacteria, 23S rRNA acts as ribozyme during protein 
synthesis. Ribozymes are the only non-proteinaceous 
enzyme known so far. 
 
125. Ans. C. 
A stirred tank bioreactor is usually consists of a 
cylindrical tank with a stirrer. Stirrer facilitates even 

mixing of the contents of the reactor and maintains 

oxygen availability throughout the bioreactor. Hence, 
option (C) is correct. 
 
126. Ans. D. 
In recombinant DNA technology, DNA ligases, also called 

as genetic gum; are used to join two individual fragments 
of double-stranded DNA by forming phosphodiester 
bonds between the two strands. This creates a 
recombinant DNA (plasmid). 
 
127. Ans. D. 
Product formed in a bioreactor are required to be 

separated and purified. The process of separation and 
purification of products synthesized in bioreactors is 
called downstream process. During this process, the 
products are subjected through a series of processes 

before it is ready for marketing as a finished product. 
Hence, option (D) is incorrect and all other options are 
correct. 

 
128. Ans. B. 
Enzyme Eco RV can create blunt ends. It is a type II 
restriction endonuclease isolated from strains of E. coli. It 
recognizes the palindromic 6-base DNA sequence and 
creates blunt ends by making a cut at the vertical line. 

 
129. Ans. A. 
The deletion of the gene for adenosine deaminase cause 
Adenosine Deaminase (ADA) disorder. Gene therapy 
allows correction of a gene with the ADA defect, where a 
normal healthy functional gene is replaced with the faulty 

gene. The first gene therapy was given in 1990 to a four-

year-old girl with Adenosine Deaminase (ADA) deficiency. 
 
130. Ans. C. 
Biodiversity hotspots are the areas of high endemism and 
high level of species richness. There are a total of 34 
biodiversity hotspots in the world till date. 
 

131. Ans. B. 
Archaebacteria are the primary producers of the deep-
sea hydrothermal vent ecosystem which have 
chemosynthetic mode of nutrition. Thus, option (B) is the 
correct option. 
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132. Ans. A. 
r-selected species are those species which have the 
ability to produce large number of progenies with small 

size. The population growth of such species is a function 

of biotic potential. Hence, option (A) is correct. 
 

133. Ans. D. 

In parasitism, parasite obtain its food directly from the 
host. Since the parasite is benefitted (+) and the host is 
harmed (-), this type of population interaction is 
represented by '+' '-'. 

 

134. Ans. C. 

Parthenium hysterophorus (carrot grass) is an alien 
species which was introduced abruptly for some economic 
use. However its introduction turned out to be invasive as 
it led to decline or extinction of the indigenous species. 

 

135. Ans. C. 

Species which are at the high risk of becoming extinct are 

called threatened species. A list of such species is being 
made which is called as red list, and this list is 
maintained in a book called Red Data Book by IUCN. 

 

136. Ans. A. 

Cholera and tetanus are bacterial diseases caused by 

bacterium Vibrio cholerae and bacterium Clostridium 
tetani, respectively. 

Typhoid is also a bacterial disease and mumps, influenza, 
herpes and smallpox are viral diseases. Hence, option (A) 
is correct. 

 

137. Ans. A. 

Classification of housefly 

A) Family-Muscidae 

B) Order-Diptera 

C) Class-Insecta 

D) Phylum-Arthropoda 

Short Trick – Since housefly belongs to phylum 
arthropoda and here, (D) Phylum- (2)Arthropoda 

combination is given only in option (A) 

 

138. Ans. B. 

Subphylum vertebrata is divided into two division: 
Agnatha and Gnathostomata. Cyclostomata is a class 
belonging to Agnatha. This class consists of jawless fishes 

with a sucking and circular mouth. They are also devoid 
of scales and paired fins Thus, option (B) is correct. 

 

139. Ans. C. 

Definition of biological species was given by Ernst Mayr. 
In unicellular organisms, reproduction is synonymous 
with growth. Photoperiodism does affect the reproduction 

in plants. Binomial nomenclature was given by Carolus 
Linnaeus. Hence option (C) is correct. 

 

140. Ans. A. 

In male cockroaches, sperms are stored in the seminal 
vesicles where they are clubbed together in the form of 
bundles called spermatophores. Hence, option (A) is 

correct. 

 

14.Ans. A. 

Smooth muscles are involuntary muscles, hence, their 

functioning cannot be directly controlled. The smooth 

muscle fibres have tapering ends which gives them a 
fusiform shape and they do not show any striations. 
Hence option (A) is correct. 

Short Trick: The key words for correct answers are non-
striated and involuntary and these are present in option 
(A) only. 

 

142. Ans. A. 

Oxidative phosphorylation occurs mainly in the Electron 
Transport Chain (ETC) of cellular respiration. In this 

process, ATP is synthesized from ADP and inorganic 
phosphate (Pi) in the presence of oxygen. 

 

143. Ans. D. 

Proteins are linear chains of amino acids linked by 

peptide bonds. A long chain of protein undergoes folding 
giving rise to a tertiary structure or 3-D structure. This 

structure is stabilized by several types of bonds like 
hydrogen bonds, ionic bonds, Vander waal's interactions, 
covalent bonds and hydrophobic bonds. 

However, ester bonds are least likely to be involved in 

stabilising the 3-D folding of proteins. They are formed 
between sugar and phosphate in a nucleotide and does 
not involve in the stability of a polypeptide chain. Thus, 
option (D) is correct. 

 

144. Ans. B. 

The graph shows Exothermic reaction with energy A in 

the presence of enzyme as enzyme lowers down the 
activation energy substantially, and B in the absence of 

enzyme when activation energy is quite high. Thus, 
option (B) is correct. 

 

145. Ans. A. 

When cell has stalled DNA replication fork, G1/S 

checkpoint would be activated because G1/S checkpoint 
checks DNA damage, cells size, prior to S-phase (i.e. 
DNA replication phase). 

 

146. Ans. A. 

The given table shows the various phases of meiosis: 

Pachytene – Crossing-over takes place 

Metaphase-I – Chromosomes align at equatorial plate 

Diakinesis – Terminalisation of chiasmata 

Zygotene – Pairing of homologous chromosomes 

Hence, option (A) is correct. 

Short Trick- As we know that crossing over takes place in 
the pachytene phase of meiosis. This pairing between 

pachytene and crossing-over is given in only option (A) 

 

147. Ans. C. 

Many hormones are secreted by the gastrointestinal such 
as gastrin, secretin, cholecystokinin and gastric inhibitory 
peptide. These hormones regulate the secretion of 
digestive juices and help in digestion. Secretin stimulates 

secretion of water and bicarbonate ions and CCK 
stimulates the secretion of pancreatic enzymes and bile 
juice. Hence, option (C) is correct. 
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148. Ans. B. 
The partial pressure of oxygen (pO2) in alveoli of lungs is 
104 mm Hg, and in the blood capillaries of alveoli is 40 

mmHg. This difference in pO2 allows passive diffusion of 

O2 from the lungs into the blood vessels of alveoli. 
 
149. Ans. C. 
Rhodopsin is a photosensitive compound found in the rod 
cells of human eye. It is composed of a protein called 
opsin, and an aldehyde of vitamin-A called retinal. When 
light falls on this compound, retinol disassociates from 

opsin, thereby, changing the structure of opsin. This 
creates potential differences in the photoreceptors and 
they become hyperpolarized. While during darkness 
rhodopsin is resynthesized from opsin and retinal and get 
depolarized. 
 
150. Ans. B. 

In some cases, like cancer of thyroid gland or 

development of nodules of the thyroid glands, the rate of 
synthesis and secretion of thyroid hormones is increased 
to abnormal high levels. Excessive amount of thyroid 
hormone causes Graves' disease or hyperthyroidism. 
 

151. Ans. A. 
Troponin is a complex protein distributed at regular 
intervals on the tropomyosin of muscle actin. During 
resting phase, a subunit of troponin masks the active 
binding sites for myosin on the actin filaments. When 
there is an increase in Ca2+ level, calcium bind with a 
subunit of troponin and remove the masking of active 

sites for myosin. 
 
152. Ans. D. 
Platelets are also called as thrombocytes. Thrombocytes 

release coagulating factors or blood clotting factors which 
are responsible for the coagulation or clotting of blood. 
Hence, reduction in their number can cause clotting 

disorder, leading to excessive loss of blood from the 
body. 
 
153. Ans. A. 
Insulin is a peptide hormone which acts mainly on 
hepatocytes and adipocytes and enhances cellular 

glucose uptake and utilisation. 
 
154. Ans. C. 
Osteoporosis is an age-related disorder characterised by 
decreased bone mass and increased chances of fractures. 
The most common cause of this disorder is decreased 

levels of estrogen. 

 
155. Ans. C. 
Blood is composed of a fluid matrix, plasma, and formed 
elements. Plasma is composed of blood (55%), water 
(90-92%) and proteins (6-8%). Plasma proteins include 
Fibrinogen, globulins and albumins. Fibrinogen acts as 
clotting factors. Plasma without the clotting factors is 

called serum. Hence, Serum differs from blood in lacking 
clotting factors. 
 
156. Ans. B. 
Lungs do not collapse between breaths and some air 
always remains in the lungs which can be never expelled 

because there is a negative intrapleural pressure pulling 
at the lung walls. 
The outer walls of alveoli secrete lipid surfactants which 

expand the alveoli, thereby, increasing the negative 

pressure inside it and hence, prevent the alveoli from 
collapsing. 
Here both options (A) and (B) are correct but option (B) 
provides more appropriate explanation, therefore, it must 
be chosen. 
 
157. Ans. B. 

The posterior pituitary gland stores and releases two 
hormones-oxytocin and vasopressin, synthesized by the 
hypothalamus. Since, posterior pituitary gland does not 
produce any hormone of its own, it is not considered as a 
true endocrine gland. Hence option (B) is correct. 
 
158. Ans. B. 

About 70% of sodium is reabsorbed in the proximal 

convoluted tubules into the cytosol of the epithelial cells 
of the nephron. 
 
159. Ans. A. 
Intra Uterine Devices are one of the most effective birth 

control techniques which are inserted by doctors or 
expert nurses in the uterus through vagina. IUDs are 
presently available as: 
1) Non-medicated IUDs: Lippes loop 
2) Copper releasing IUDs: CuT, Cu7, Multiload 375 
3) Hormone releasing IUDs: Progestasert, LNG-20. 
 

160. Ans. B. 
Vasectomy is an irreversible process where a small part 
of the vas deferens is removed or tied up through a small 
incision on the scrotum. Due to this, sperms cannot reach 

upto the seminal vesicles from seminiferous tubules via 
epididymis. 
 

161. Ans. A. 
IVF is an assisted reproductive technology where ova 
from the female and sperms from the male are collected 
and are induced to form zygote in laboratory condition. 
Embryos with upto 8 blastomeres or embryo with more 
than 16 blastomeres, is then transferred into the fallopian 

tube or into the uterus respectively, to complete its 
further development. 
 
162. Ans. A. 
Rete testis Efferent ductules Epididymis vas deferens. 
In human males, sperms are produced in the 

seminiferous tubules of testis which opens into the vasa 

efferentia through rete testis. Vasa efferentia open into 
epididymis which leads to vas deferens. Vas deferens 
ascends to the abdomen and receives a duct from 
seminal vesicle that store and transport the sperms from 
the testis to the outside through urethra. 
 
163. Ans. B. 

The correct match are 
A) Mona pubis - Female external genitalia 
B) Antrum-Graafian follicle 
C) Trophectoderm-Embryo development 
D) Nebenkern- Sperm 
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164. Ans. B. 
During pregnancy, several hormones like-hCG, hPL, 
oestrogen, progesterone are produced by placenta which 

are essential for supporting the fetal growth, metabolic 

changes in the mother and maintenance of pregnancy. 
 
165. Ans. A. 
Colour blindness is a recessive sex-linked trait. In 
females, colour blindness is expressed only in 
homozygous condition (XcXc). However, in human males, 
presence of one recessive gene (XcY) expresses the 

disorder as Y chromosome does not carry gene for 
colourblindness. When a colourblind man (XcY) marries a 
normal woman (XX), the probability of their son being 
colourblind is zero: 
 
166. Ans. A. 
Genetic drift is a drastic change in allele frequency when 

migration of a section of population to another place and 

population occurs. Genetic drift is more effective in a 
small isolated population. 
 
167. Ans. B. 
According to Hardy-Weinberg principle, the allele 

frequencies in a population are stable and remain 
constant from generation to generation. Mathematically it 
is expressed as: 
p2 + 2pq + q2 = 1 
Where, p2 represents frequency of homozygous 
dominant individuals in a population, 2pq represents the 
frequency of heterozygous individuals in a population and 

q2 represents the frequency of homozygous recessive 
individuals in a population. 
 
168. Ans. B. 

Human primates, Ramapethacus were existing around 
15mya. About 2 mya, Australopithecines were living in 
East African grasslands. Some of the primates among 

them were different from the Australopithecines, being 
more human-like and was called Homo habilis which had 
brain capacities between 650-800cc. Homo erectus were 
existing about 1.5 mya. They had a large brain around 
900cc. Thus, the correct sequence of human evolution is 
Ramapithecus(15mya) Australopithecus2mya) Homo 

habilis Homo erectus(1.5mya) 
 
169. Ans. C. 
The sequence of origin of life is as follows: 

 
 

Hence, option (C) is correct. 
 
 

170. Ans. C. 
Genetic material must be structurally and chemically 
unstable and therefore, for a molecule to act as genetic 

material, it should possess the following characteristics: 

(i) Replication: Ability to replicate 
(ii) Stability: Both chemically and structurally stable. 
(iii) Mutation: Ability to undergo slow mutations resulting 
variations and evolution. 
(iv) Ability to express itself in the form of 'Mendelian 
characters'. 
 

171. Ans. A. 
In transcription, DNA-dependent RNA polymerase can 
catalyse the polymerisation process only in 5'→3' 
direction. Due to this, the strand that has the polarity 
3'→5' acts as a template strand. RNA polymerase can 

catalyse transcription only on this strand of DNA 
 
172. Ans. B. 

The process of mating or cross between two different 
related species belonging to the same genus is called 
interspecific hybridization. 

 
173. Ans. B. 
AIDS is caused by Human Immuno Deficiency virus 
(HIV). This virus belongs to the group retrovirus, which 
have an envelope enclosing the genetic material. Genetic 
material consists of two identical copies of a single-
stranded RNA molecule and enzyme reverse transcriptase 

which is used to convert the RNA into DNA in host cells. 
Hence, statement (B) is correct. 
 
174. Ans. D. 
Some edible marine fishes are Hilsa, Sardines, Mackerel 
and Pomfrets. Mackeral rich source of omega-3 fatty 

acids. 

 
175. Ans. B. 
A) Citric acid – Aspergillus 
B) Cyclosporic – Trichoderma 
C) Statins – Monascus 
D) Butyric acid – Clostridium 

 
176. Ans. C. 
Effluents from petroleum industry contains non-
biodegradable wastes. Hence, biochemical oxygen 
demand (BOD) is not considered as a good index for 
checking the pollution levels of water bodies receiving 
effluents from such industries. 

 

177. Ans. B. 
Competitive Exclusion Principle was proposed by Gause, 
which states that two closely related species competing 
for the same resources cannot co-exist indefinitely and 
the competitively inferior one will be eliminated 
eventually. 

 
178. Ans. D. 
Different wildlife sanctuaries and national parks have 
been developed for conservation of wildlife. Some of 
them are: Dachigam National Park, Jammu and Kashmir- 
musk deer, Keibul Lamjao National Park, Manipur- brown 

deer (Sangai), Bandhavgarh National Park, MP- tiger, 
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Eaglenest wildlife Santuary, Arunachal Pradesh- 
Elephants and red panda. 
 

179. Ans. D. 

When there is a large amount of organic matter present 
in a lake, the microbial activities increases in order to 
decompose this matter resulting in an increased demand 
for oxygen by the microbes. This increased O2 demand 
depletes the dissolved oxygen in water at faster rates 
which adversely affects the living conditions for other 
aquatic organisms such as fishes, ultimately causing their 

death. 
 

180. Ans. B. 
The given organisms will form a food chain in the 
following manner: Phytoplanktons Eel Crab Seagull 

In an aquatic food chain, the concentration of DDT is 

increased at successive trophic levels resulting in 
biomagnification of DDT. Thus, the animal or organism 
acquiring the highest position in a food chain would have 
the highest DDT concentration. In this case, seagull will 
have the highest concentration of DDT. 
 
 

 

 

 
*** 

http://www.gradeup.com/

