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: HINTS AND SOLUTIONS : 

Single Correct Answer Type 

1 (c) 

From  = 𝑢𝑡 +
1

2
𝑔𝑡2 

 = 0 +
1

2
× 9.8 ×  2 2 = 19.6 𝑚 

∆


= ±2

∆𝑡

𝑡
                [∵ 𝑎 = 𝑔 = constant] 

= ±2  
0.1

2
 = ±

1

10
 

∴  ∆ = ±


10
= ±

19.6

10
= ±1.96 𝑚 

2 (a) 

𝐹𝑎𝑟𝑎𝑑 is the unit of capacitance and 

𝐶 =
𝑄

𝑉
=  

𝑄

 𝑀𝐿2𝑇−2𝑄−1 
 = 𝑀−1𝐿−2𝑇2𝑄2 

3 (b) 

𝑢 = 0, 𝑣 = 180 𝑘𝑚−1 = 50 𝑚𝑠−1 

Time taken 𝑡 = 10𝑠 

𝑎 =
𝑣 − 𝑢

𝑡
=

50

10
= 5 𝑚𝑠−2 

∴ Distance covered 𝑆 = 𝑢𝑡 +
1

2
𝑎𝑡2 

= 0 +
1

2
× 5 ×  10 2 =

500

2
= 250 𝑚 

4 (c) 

 = 𝑣 sinθ 𝑡 −
1

2
g𝑡2 

or   
1

2
g𝑡2 − 𝑣 sinθ 𝑡 +  = 0 

𝑡1 + 𝑡2 = −
−𝑣 sinθ

1

2
 g

  or 𝑡1 + 𝑡2 =
2𝑣 sin θ

g
= 𝑇 

or  𝑇 =  1 + 3 s = 4s 

5 (c) 

They have same 𝜔 

Centripetal acceleration = 𝜔2𝑟 

𝑎1

𝑎2
=

𝜔2𝑟1

𝜔2𝑟2
=

𝑟1

𝑟2
 

6 (b) 

Spring balance reading in terms of  kgf 

=
4𝑚1𝑚2

𝑚1 + 𝑚2
=

4 × 5 × 1

6
=

10

3
 

This is less than 6 kgf 

7 (a) 

Relating force 𝐹 = 𝑚𝑎 = 𝜇𝑅 = 𝜇𝑚𝑔 

∴ 𝑎 = 𝜇𝑔 

Now from equation of motion 𝑣2 = 𝑢2 − 2𝑎𝑠 

⇒ 0 = 𝑢2 − 2𝑎𝑠 ⇒ 𝑠 =
𝑢2

2𝑎
=

𝑢2

2𝜇𝑔
 

∴ 𝑠 =
𝑣0

2

2𝜇𝑔
 

8 (b) 

𝑚1𝑣1 + 𝑚2𝑣2 =  𝑚1 + 𝑚2 𝑣sys . 

20 × 10 + 5 × 0 =  20 + 5 𝑣sys . ⇒ 𝑣sys . = 8 𝑚/𝑠 

K. E. of composite mass =
1

2
 20 + 5 ×  8 2 =

800 𝐽 

9 (b) 

Here, 𝑚 = 3 kg, 𝑣 = 2 ms−1, 

 
𝑟 = 4 𝑚, 𝐿 =? 𝑇 =? 

𝐿 = 𝑚𝑣𝑟 sin 90° = 3 × 2 × 4 × 1 = 24 kg m2s−1 

𝜏 =
𝑑𝐿

𝑑𝑡
= 0 

10 (c) 

Moment of inertia of uniform circular disc about 

diameter = 𝐼 

According to theorem of perpendicular axes, 

Moment of inertia of disc about its axis 

= 2𝐼  =
1

2
𝑚𝑟2  

Applying theorem of parallel axes 

Moment of inertia of disc about the given axis 

= 2𝐼 + 𝑚𝑟2 = 2𝐼 + 4𝐼 = 6𝐼 

11 (a) 

𝐹 ∝ 𝑥𝑚 ×  1 − 𝑥 𝑚 = 𝑥𝑚2(1 − 𝑥) 

For maximum force 
𝑑𝐹

𝑑𝑥
= 0 

⇒
𝑑𝐹

𝑑𝑥
= 𝑚2 − 2𝑥𝑚2 = 0 

⇒ 𝑥 = 1/2 
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12 (c) 

The Bulk modulus is given by 

𝐵 = −
𝑝𝑉

∆𝑉
 

If liquid  is incompressible, so 

∆𝑉 = 0 

Hence,   𝐵 = −
𝑝𝑉

0
= ∞ ⟹ 𝐵 = ∞(infinity) 

13 (b) 

Impact speed 

=  2𝑔 =  2 × 9.8 × 1200 = 153.3 ×
18

5
≈ 550 𝑘𝑚/ 

14 (d) 

Let depth of lake is 𝑥 cm. 

∴  𝑝1𝑉1 = 𝑝2𝑉2 

 𝑝𝑑𝑔 + 𝑥𝑑𝑔  
4

3
𝜋𝑟3 = 𝑝𝑑𝑔  

4

3
𝜋(2𝑟)3  

 𝑝 + 𝑥 𝑟3 = 𝑝 8𝑟3  

𝑥 = 8𝑝 − 𝑝 

𝑥 = 7𝑝 

15 (b) 

When the light emitted from the sun’s 

photosphere passes through it’s outer part 

Chromosphere, certain wave lengths are 

absorbed. In the spectrum of sunlight, a large 

number of dark lines are seen called Fraunhoffer 

lines 

16 (d) 

Slow isothermal expansion or compression of an 

ideal gas is reversible process, while the other 

given processes are irreversible in nature 

17 (d) 

𝑇1 = 6000 𝐾, 𝑇2 = 300 𝐾 

𝜂 = 1 −
𝑇2

𝑇1
= 1 −

300

6000
= 0.95 ⇒ 95% 

18 (b) 

Pressure will be less in front portion of the 

compartment because in accelerated frame 

molecules will feel pseudo force in backward 

direction. Also density of gas will be more in the 

back portion 

 
19 (d) 

The energy of simple harmonic oscillator 

𝐸 =
1

2
𝑚𝜔2𝐴2  

or               𝐸 ∝ 𝐴2  

𝑖𝑒, energy is proportional to square of the 

amplitude. 

20 (c) 

At equilibrium position, potential energy of 

the body is zero. So, the total energy at 

equilibrium position is completely kinetic 

energy. 

21 (d) 

Fundamental frequency of close pipe,  

𝑣1 =
𝑣

4𝑙1
 

Fundamental frequency of open pipe, 

𝑣2 =
𝑣

2𝑙2
 

But 𝑣1 = 𝑣2 

∴
𝑙1
𝑙2

=
1

2
 

22 (d) 

The negative charge distributed over the surface 

of earth is about 5 × 105𝐶. The surface charge 

density of earth is 

𝜍 =
𝑄

4𝜋𝑟𝑒
2 =

−5 × 105𝐶

4𝜋 6.37 × 106𝑚 2
~ − 10−9𝐶/𝑚2 

23 (d) 
𝑞

𝑡
= 1010 × 1.6 × 10−19 and 𝑞 = 1𝐶 

So, 
1

𝑡
= 1.6 × 10−9 

𝑡 =
1010

16
sec ⇒ 𝑡 = 20 years 

24 (b) 

Let 𝑚 rows of 𝑛 series capacitor be taken then 

minimum number of capacitors required is 

 
Also effective voltage is 

𝑉 ′′ = 1000 = 𝑛 × 250 

⇒           𝑛  =
1000

250
= 4 

Also these four capacitor are connected in series 

then effective capacitance is  
1

𝐶′′
=

1

8
+

1

8
+

1

8
+

1

8
=

4

8
 

⇒        𝐶′′ = 2μF 

∴         𝐶′′′′ =  16 = 2 × 𝑚 

⇒         𝑚 =
16

2
= 8 

Hence 𝑁 = 𝑚 × 𝑛 = 8 × 4 = 32 

25 (a) 

Given, 𝐸1 = 1.5𝑉, 𝑙1 = 27 𝑐𝑚,  
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𝑙2 = 54 𝑐𝑚, 𝐸2 =? 
𝐸1

𝐸2
=

𝑙1
𝑙2

 

or𝐸2 =
𝐸1𝑙2

𝑙1
 

or𝐸2 =
1.5 × 54

27
 

𝐸2 = 3𝑉 

26 (c) 

2𝑅 > 20 ⇒ 𝑅 > 10Ω 

27 (c) 

𝑅𝐴 =
𝜌𝑙

𝑙×𝑡
=

𝜌

𝑡
 and 𝑅𝐵 =

𝜌×2𝑙

2𝑙×𝑡
=

𝜌

𝑡
𝑖. 𝑒.

𝑅𝐴

𝑅𝐵
= 1 ∶ 1 

28 (b) 

𝐵 =
𝜇0

4𝜋
×

2𝜋𝑁𝑖𝑅2

 𝑅2 + 𝑥2 3/2
⇒ 𝐵 ∝

1

 𝑟2 + 𝑥2 3/2
 

⇒
8

1
=

 𝑅2 + 𝑥2
2 3/2

 𝑅2 + 𝑥1
2 3/2

⇒  
8

1
 

2/3

=
𝑅2 + 0.04

𝑅2 + 0.0025
 

⇒
4

1
=

𝑅2+0.04

𝑅2+0.0025
. On solving 𝑅 = 0.1 𝑚 

30 (c) 

Magnetic needle is placed in non-uniform 

magnetic field. It experience force and torque 

both due to unequal forces acting on poles. 

32 (b) 

𝑖𝑟 .𝑚 .𝑠. =
𝑖0

 2
=

4

 2
= 2 2𝑎𝑚𝑝𝑒𝑟𝑒 

33 (b) 

𝑅 =
𝑃

𝑖𝑟𝑚𝑠
2 =

240

16
= 15Ω; 𝑍 =

𝑉

𝑖
=

100

4
= 25Ω 

Now 𝑋𝐿 =  𝑍2 − 𝑅2 =   25 2 −  15 2 = 20Ω 

∴ 2𝜋𝑣𝐿 = 20 ⇒ 𝐿 =
20

2𝜋 × 50
=

1

5𝜋
𝐻𝑧 

34 (a) 

Consider a loop of radius 𝑟 < 𝑅  between the two 

circular plates, placed coaxially with them. The 

area of the loop = π𝑟2 

By symmetry magnetic field is equal in magnetic 

at all points on the loop. If 𝑖𝐷
′  is the displacement 

current crossing the loop and 𝑖𝐷  is the total 

displacement current between plates 

𝑖𝐷
′ =

𝑖𝐷𝑟

π𝑅2  × π𝑟2  . Using Ampere Maxwell’ law we 

have, ∮ 𝐁   ∙ 𝐝𝐈     = 𝜇0𝑖𝐷
′  

or  2π𝑟 = μ0𝑖𝐷
π𝑟2

π𝑅2 or𝐵 =
μ0𝑖𝐷𝑟

2π𝑅2  

35 (b) 

Clearly, the given mirror is a convex mirror 

𝑚 =
𝑓

𝑓 − 𝑢
 

1

3
=

18

18 − 𝑢
 

Or  3 × 18 = 18 − 𝑢 

Or𝑢 = −2 × 18 cm or𝑢 = −36 cm 

36 (c) 

𝜇 =
𝐶

𝐶𝑚
⇒ 𝐶𝑚 =

𝐶

1.5
 

37 (b) 

𝐼max

𝐼min
=

 
𝑎1

𝑎2
+ 1 

2

 
𝑎1

𝑎2
− 1 

2 =
4

1
⇒

𝑎1

𝑎2
=

3

1
 

38 (c) 

We know that 

𝑞𝐸 = 𝑚𝑔 
𝑞𝑄

𝜀0𝐴
= 𝑚𝑔or 𝑞 =

𝜀0𝐴𝑚𝑔

𝑄
 

=
8.85 × 10−12 × 2 × 10−2 × 2.5 × 10−7 × 10

5 × 10−7
𝐶 

= 8.85 × 10−13𝐶 

39 (a) 

𝑝 =


𝜆
=

6.6 × 10−34

4400 × 10−10
= 1.5 × 10−27𝑘𝑔. 𝑚/𝑠 

and mass 𝑚 =
𝑝

𝑐
=

1.5×10−27

3×108 = 5 × 10−36𝑘𝑔 

40 (b) 

Electric field E =
𝑉

𝑑
 

𝑑 =
𝑉

𝐸
 

                                     =
10.39

1.5×106 m 

41 (c) 

85𝑋
297 → 77𝑌

281 + 4( 2𝐻𝑒4) 

43 (d) 

When reverse bias is increased the electron field 

across the junction also increases. At some stage 

the electric field becomes so high that it breaks 

the covalent bonds creating electron-hole pairs. 

This mechanism is known as zener breakdown. In 

breakdown region for a long range of load (𝑅𝐿) 

the voltage remains the same though the current 

may be large. 

44 (d) 

The statement is invariably true 

46 (a) 

Given, volume of O2 = 1L  

∵ 22.4 L of O2 at STP = 32 g  

∴ 1 L of O2 at STP =
32

22.4
g  

                                           = 1.43 g 

47 (a) 

 

Element %ntage Simplest 
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atomic wt. ratio 
C 
 
 
 
H 

92.3

12
= 7.69 

 
 
7.7

1
= 7.70 

7.69

7.69
= 1 

 
 
7.70

7.69
= 1 

 

∴ Empirical formula=CH 

48 (c) 

The electronic configuration of the Cu atom is 

29Cu =  Ar 3𝑑104𝑠1 

Since, the outermost shell is 4𝑠, thus outermost 

electron is in it. 

For 4𝑠1 , 

𝑛 = 4,   𝑙 = 0,   𝑚 = 0,    𝑠 = +
1

2
 

49 (c) 

𝐸𝑛 =
𝐸1

𝑛2
× 𝑍2 

=
−13.6

4
× 9 = −30.6 eV 

(for the excited state, 𝑛 = 2 and for Li2+ion, 𝑍 =

3) 

51 (c) 

According to Fajan’s rule, as the size of cation 

decreases, its polarising power increases. Hence, 

Cu2+ polarise Cl− ions more than Cu+. Therefore, 

CuCl2 has more covalent character and hence, its 

boiling point is less. 

52 (c) 

Dipole moment is a vector quantity. The dipole 

moment of symmetrical molecule is zero. Only the 

molecule which has distorted shape has dipole 

moment. 

 
∵ CO2 , p-dichlorobenzene and CH4 have regular 

symmetrical shape. 

∴ They don’t have dipole moment. 

 
NH3 has distorted structure due to presence of 

lone pair of electron. 

∴ It has dipole moment. 

54 (b) 

The Gibb’s-Helmholtz equation is as 

𝐺 = 𝐻 + 𝑇  
𝜕𝐺

𝜕𝑇
 
𝑃

 

Dividing above equation by 𝑇2 
𝐺

𝑇2
=

𝐻

𝑇2
+

1

𝑇
 
𝜕𝐺

𝜕𝑇
 
𝑃

 

This on arrangement becomes 

 
𝜕 𝐺 𝑇  

𝜕𝑇
 
𝑃

= −
𝐻

𝑇2
 

𝐻 = 𝑇2  
𝜕 𝐺 𝑇  

𝜕𝑇
 
𝑃

 

where, 𝐻 = enthalpy. 

55 (a) 

Given,     𝑑𝐸 = 𝑇𝑑𝑆 − 𝑝𝑑𝑉                                                          

… i  

𝐻 = 𝐸 + 𝑝𝑉                  … ii  

Differentiating Eq. (ii), 

𝑑𝐻 = 𝑑𝐸 + 𝑝𝑑𝑉 + 𝑉𝑑𝑝                                                 

… iii  

From Eqs. (i) and (iii), we get 

𝑑𝐻 = 𝑇𝑑𝑆 + 𝑉𝑑𝑝 

56 (c) 

𝑁 =
𝑁1𝑉1 + 𝑁2𝑉2

𝑉1 + 𝑉2
(∵ for HCl𝑁 = 𝑀) 

=
0.015 × 100 + 0.005 × 100

100 + 100
 

=
1.5 + 1.5

200
=

1

100
= 10−2 

Resulting solution is acidic in nature. 

Then,    H+ = 10−2 

pH = − log[H+] 

= log 
1

[H+]
= log

1

10−2
 

= 2 log  10 

= 2  

57 (a) 

∴ 4Zn + NO3
− + 10H+ ⟶ 4Zn2+ + NH4

+ +

3H2O(Net equation) 
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4Zn + NO3
− + 10HCl

⟶ 4Zn2+ + NH4
+ + 5Cl2 + 3H2O 

∵ 1 mole of NO3
− (0r NaNO3) is reduced by  

=10 moles of HCl 

∴
1

2
 mole of No3

− will be reduced by  

= 10 ×
1

2
moles of HCl 

= 5 moles of HCl                                            

58 (b) 

Let the oxidation number of carbonyl carbon in 

methanal (HCHO) and methanoic acid (HCOOH) is 

𝑥 and 𝑦 is respectively.  

In HCHO,  

2 +1 + 𝑥 +  −2 = 0 

2+𝑥 − 2 = 0 

𝑥 = 0 

In HCOOH,  

2 +1 + 𝑦 + 2 −2 = 0 

2+𝑦 − 4 = 0 

𝑦 = 2 

59 (d) 

Ionic hydrides give basic solution when reacts 

with water e.g.,  

LiH + H2O  → LiOH + H2  ↑ 

62 (d) 

CO + NaOH 
200℃ 
      HCOONa 

 sodium formate 

63 (b) 

 
When methylene group (−𝐶𝐻2) is attached with 

two electron withdrawing groups (like, −CHO, >

𝐶 = 𝑂, −𝐶𝑂𝑂𝐻, −𝐶𝑁, −𝑋, 𝑒𝑡𝑐), its acidity will 

increase due to – 𝐼 effect of the electron 

withdrawing groups. 

64 (b) 

The number of di-and poly-halogenation products 

depends upon (i) and the number of different 

types of hydrogens present in an alkane and (ii) 

the number of halogens introduced 

 
66 (b) 

We know that, 

O3 + CCl2F2 → 2OCl + F2O . Thus, in this 

reaction OCl is produced. 

67 (c) 

For a body centred cubic lattice radius, (𝑟) 

                    =
 3

4
𝑎 = 0.433𝑎 

Therefore, radius of Na+ = 0.433 × 4.29 = 1.8575 

69 (a) 

According to the Boyle-van’t Hoff law, at constant 

temperature the osmotic pressure of a solution is 

directly proportional to its concentration and 

inversely proportional to its dilution.𝜋 ∝ 𝐶 

(where, C= concentration).     

Hence, the osmotic pressure of a solution at a 

given temperature increases with concentration.  

70 (c) 

Two solutions are isotonic if their osmotic 

pressure are equal. 

𝜋1 = 𝜋2 

𝑀1𝑆𝑇1 = 𝑀2𝑆𝑇2 

                              (𝑀1and𝑀2are molarities)    

At  a given temperature,  

𝑀1 = 𝑀2 
1000𝑤1

𝑚1𝑉1
=

1000𝑤2

𝑚2𝑉2
      (𝑉1 = 𝑉2 = 100𝑚𝐿)    

Cane sugar  unkown 

∴      
𝑤1

𝑚1
=

𝑤2

𝑚2
 

5

329
=

1

𝑚2
 

𝑚2 =
342

5
=68.4 g mol−1 

71 (b) 

NaCl ⟶ Na+ + Cl− 

molten 

At cathodeNa+ +  𝑒− ⟶ Na 

At anode2Cl−  −  2𝑒− ⟶ Cl2 

When one mole of NaCl is electrolysed, 1 mole Na 

and  
1

2
 mole Cl2 is obtained. 

Thus, when 230 g 
230

23
= 10mol Na is formed, the 

moles of 
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Cl2obtained will be =  
moles  of  Na

2
 

= 
10

2
 

= 5.0 mol 

72 (b) 

We know,
𝑡1

𝑡2
=  

𝑎2

𝑎1
 
𝑛−1

 

Where, 𝑡1 and 𝑡2 are the half-life periods when the 

initial concentration are 𝑎1and 𝑎2 

According to question  

𝑡1 = 0.1𝑠, 𝑎1 = 200 

𝑡2 = 0.4𝑠, 𝑎2 = 50 

On substitution the values  

0.1

0.4
=  

50

200
 

(𝑛−1)

 

On taking log on both sides 

𝑙𝑜𝑔
0.1

0.4
=  𝑛 − 1 𝑙𝑜𝑔

50

200
 

0.60 = (𝑛 − 1) × 0.60 

 𝑛 − 1 =
0.60

0.60
= 1 

𝑛 − 1 = 1 

𝑛 = 1 + 1 = 2 

73 (c) 

𝑘 = 𝐴𝑒−
𝐸𝑎
𝑅𝑇  

𝑘 =rate constant 

𝐴 =pre-exponential, frequency factor 

𝐸𝑎 =activation energy 

𝑅 =gas constant 

𝑇 =temperature 

74 (c) 

When the reactants and catalyst are in the same 

phase, the catalysis is known as homogeneous. 

2CO 𝑔 + O2 𝑔 
NO  𝑔 
     2CO2(𝑔) 

In this reaction both reactant and catalyst are in 

the gaseous phase. 

75 (c) 

Levigation (gravity separation) in based on the 

difference in the specific gravities of the gangue 

particles and the ore particles.  

76 (d) 

In froth floatation method, the pure ore is not 

easily wetted by water but wetted by pine oil, so it 

is successfully separated from impurities 

77 (d) 

The acidity of oxyacids of halogens increases with 

increase in oxidation state of halogen. 

Oxidation state of Cl in HCIO=+1 

Oxidation state of Cl in HCIO2=+3 

Oxidation state of Cl in HCIO3=+5 

Oxidation state of Cl in HCIO4=+7 

Hence, HCIO4 has highest acidity among oxyacids 

of chlorine.  

 

78 (d) 

Transition metals can form ionic or covalent 

compounds and their melting and boiling points 

are high. Their compounds are generally coloured 

and they usually 

exhibit variable valency.  

79 (d) 

V(23) = [Ar] 3𝑑3 , 4𝑠2 

V3+=[ Ar] 3𝑑2 ,4𝑠0 (two unpaired electrons) 

Cr(24)=[ Ar] 3𝑑5 ,4𝑠1 

Cr3+=[ Ar] 3𝑑3 ,4𝑠0 (three unpaired electrons) 

Co(27)= [ Ar] 3𝑑7 ,4𝑠2 

CO3+=[ Ar] 3𝑑7 ,4𝑠0 (three unpaired electrons) 

Sc(21)= [ Ar] 3𝑑1 ,4𝑠2 

Sc3+=[ Ar] 3𝑑0 ,4𝑠2(no unpaired electrons) 

Thus, in Sc3+no unpaired 𝑑-electron is present. 

Hence, no 𝑑 − 𝑑 transition is possible and it is 

colourless ion. 

80 (d) 

Ferrocene of bi-(cyclopentadienyl) iron is an 

orange-crystalline solid. It is Fe η5– C5H5 2
. The 

structure of ferrocene is regarded as sandwiche 

structure, in which the iron atom is sandwiched 

between two C5H5 organic rings. The planes of 

the rings are parallel so that all the carbon atoms 

are at the same distance from the iron atom. 

It is a π-bonded complex. Its structure is as 

 
81 (c) 

MgCl2  →  Mg2+ +  2Cl− 

Mg2+  +  2e−  →  Mg  (at cathode) 
2F              1 mol  

∵  2F(2 ×  96500 C)deposits  Mg =  1 mol 

 

∴  9.65 C charge will deposit Mg =
1 × 9.65

2 ×  96500
 

=  5 ×  10−5 mol 

𝑅Br  +   Mg   
Dry  ether   
        𝑅MgBr 

Grignard  reagent 

In order to prepare Grignard reagent, one mole of 

Mg is used per mole of reagent obtained. Thus, by 

5  ×  10−5  mol mg , 5 × 10−5mole of Grignard 

reagent is obtained. 

82 (a) 
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Williamson’s synthesis It is the best method for 

the laboratory preparation of both simple and 

mixed ethers and involves the action of sodium 

alkoxide on a suitable alkyl halide. 

C2H5 − Br + C2H5ONa

→ C2H5 − O − C2H5 + NaBr 

Ethyl  bromide                                diethyl ether 

C2H5 − Cl + C6H5 − ONa

→ C6H5 − O − C2H5 + NaCl 

                                                         Ethyl phenyl ether 

83 (c) 

 
(a), (b), (d) may be formed but (c) is never 

formed Hence, correct choice→(c). 

84 (a) 

CH3CH2CH2OH
K2Cr 2O7
       

H2So4

CH3CH2CHO 

1.                                     (B ) 

propanol                                         propanal 

H2NCONHN H2
           CH3CH2CH = NNHCONH2 

 (C) 

87 (c) 

Charring of sugar when it is treated with 

conc.H2SO4 is due to dehydration. All water 

molecule is removed from the sugar 

C12H22O11 + Conc. H2SO4 ⟶ 12C + 11H2O 

89 (b) 

Buna –N is synthetic rubber which is polymer of 

butadiene with acrylonitrite. 

𝑛CH2 = CH − CH = CH2 + 𝑛CH2 = CH − CN 

     1, 3- butadiene                           acrylonitrile 

 
91 (b) 

Species is group of interbreeding populations 

according to biological concept of species (proposed 

by Mayr) and new species is formed from existing 

species 

92 (a) 

The suffix phyta indicates division 

93 (a) 

National Botanical Research Institute is located at 

Lucknow. 

94 (c) 

Hyphae. 

The body of a fungus (except yeast) is made up of 

number of elongated, tubular filaments known as 

hyphae. The mass of network of hyphae is called 

mycelium 

95 (d) 

In 𝐴𝑚𝑜𝑒𝑏𝑎, osmoregulation takes place by 

contractile vacuole by removing extra water from 

cytoplasm. 

96 (b) 

In pteridophytes, the sporophyte consist of leaf-

like appendages called sporophylls. Sporophyll in 

cluster form distinct compact structure called 

strobili or cones, 𝑒. 𝑔., Selaginellaand Equisetum 

97 (b) 

In moss, the sporophyte is differentiated into foot, 

seta and capsule. Capsule bears spores, which give 

rise to gametophyte after meiosis, 𝑒. 𝑔., Funaria, 

Polytrichum and Sphagnum 

98 (d) 

Sycon belongs to phylum-Porifera. The porifers 

are most primitive group of multicellular animals. 

They have no tissue grade of organization and 

represent cell aggregated body plan, hence, 

included in the sub-kingdom-Parazoa. 

99 (a) 

An arthropod body consists of head, thorax and 

abdomen, but in some cases head and thorax may 

be fused to form cephalothorax. Class-Insecta 

have body divided into head, thorax and 
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abdomen. 

100 (d) 

Circulatory system of cockroach is open or 

lacunar type. The blood flows through 

haemocoelic system. Heart of cockroach is a 

dorsal, pulsatile 13 chambered (ten abdominal 

and three thoracic chambers) structure. 

101 (c) 

In jowar (Sorghum vulgare), inflorescence is 

usually compact panicle, sometime loose and 

spreading panicle. 

102 (b) 

The outermost covering of a seed is the seed coat. 

The seed coat has two layers, the outer testa and 

inner tagmen. The hilum is a scar in the seed coat 

through which the developing seeds gets attached 

to the fruit. Above the hilum, there is the small 

pore called micropyle 

103 (a) 

Pepo, a berry developing from tricarpellary, 

syncarpous, inferior ovary with partial 

placentation, e.g., Cucurbita. 

104 (c) 

Drupe The pericarp is differentiated into epicarp, 

mesocarp and endocarp. Endocarp is stony. 

Hence, the drupes are also called stone fruits. 

Drupe develops from monocarpellary superior 

ovaries and are one seeded 

105 (c) 

The intercalary meristems are responsible for 

localised growth. Perhaps they have been 

detached from the mother meristem, e.g., 

meristem present at the base of leaves in many 

monocots, in the internode of grasses, at the top 

of peduncles of Plantago and Taraxacum, etc. 

106 (a) 

A group of cells which have a common origin 

generally perform some function. For 𝑒. 𝑔., a 

meristamatic tissue formed in the body may be 

either apical or secondary but it continues to 

divide 

107 (d) 

Bone marrow is a special spongy fatty tissue that 

houses stem cells, located inside a few large 

bones. It is made up of fatty acid, areolar tissue 

and blood vessel.  

108 (d) 

The skin of the frog is naked (without scales), 

smooth and slippery. It consists of two regions-

epidermis and dermis. Dermis contains sac-like 

mucous glands that discharges slimy mucous 

109 (a) 

Cisternae are the flattened usually unbranched, 

sac like units of endoplasmic reticulum. These are 

arranged in stacks or piles parallel to one another 

and bear ribosomes. 

Tubules are tubular branched elements of ER, 

vesicles are oval or rounded, vacuole like 

elements of ER scattered in cytoplasm, while 

cristae are the components of mitochondria. 

110 (c) 

The ability to distinguish different neighbouring 

cells is important for organism’s function 

Glycolipids are lipids with attached carbohydrate, 

which acts as recognition sites during cell-cell 

interaction, as well as sites of attachment in a 

tissue 

Glycoproteins are often integral membrane 

proteins and are also important for cell 

recognition 

111 (b) 

Purine and pyrimidine nitrogenous base are 

found in DNA. Among purines, adenine pairs 

only with the pyrimidine thymine. Similarly, 

guanine pairs with the cytosine. The fact that 

total amount of purine will be equal to total 

amount of pyrimidine was first enunciated by 

Chargaff in 1950. From this law, 

Adenine=Thymine=60/2=30% 

Guanine=Cytosine=40/2=20% 

112 (a) 

Silicon is almost negligible in living organism. A 

comparison of elements present in non-living and 

living matter is as follows 

Element % Weight of Earth’s 
crust Human Body 

Hydrogen (H) 
Carbon (C) 
Oxygen (O) 
Nitrogen (N) 
Sulphur (S) 
Sodium (Na) 
Calcium (Ca) 
Magnesium (Mg) 
Silicon (Si) 

0.14 
0.03 
46.6 
Very little 
0.03 
2.8 
3.6 
2.1 
27.7 

0.5 
18.5 
65.0 
3.3 
0.3 
0.2 
1.5 
0.1 
negligible 

*Adapted from CNR Rao, Understanding 

Chemistry Universities Press Hyderabad 

113 (b) 

One of the main functions of centromere is 

the cell plate formation. 

114 (c) 

Meiosis first is allowed by second meiotic 
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division, which is essentially a mitotic 

division and is referred as mitotic. In 

anaphase-II of meiosis-II, the chromosome 

and centromere divide. The sister chromatids 

separate and move towards opposite pole. 

115 (a) 

When a plasmolysed cell is placed in 

hypotonic solution, i.e., of lower osmotic 

pressure, it regains its normal shape and size 

due to DPD (Diffusion Pressure Deficit). 

             DPD=OP-TP 

116 (b) 

Xylem sap is water with dissolved ions. 

Unidirectional upward movement of water and 

mineral from the soil to the tip of leaves through 

stem and branches of plants is called as ascent of 

sap, which is carried out by tracheary elemental, 

xylem 

117 (c) 

In herbaceous plants, when root pressure is 

high and transpiration is low, plants may lose 

this extra water in liquid drops from margins 

of leaves. This process is called guttation. It is 

very common during warm and humid nights. 

These water drops contain salts, amino acids, 

etc. 

118 (d) 

Mg2+ is an activator of ribulose bisphosphate 

carboxylase oxygenase and phosphoenol pyruvate 

carboxylase 

119 (d) 

Of all the floral crops produced by the hydroponic 

method, the carnation is surely the undisputed 

leader. It is the most popular which is cultivated 

commercially 

120 (a) 

The chemical formula of starch is (C6H10O5)n. 

121 (b) 

The process of photorespiration was firstly 

discovered in tobacco plant. It is the light 

dependent day time process of oxygenation of 

RuBP. It takes place in the chloroplast and 

characteristic of C3-plants 

122 (a) 

With the complete oxidation of pyruvate by the 

stepwise removal of all the hydrogen atoms form 

3 molecules of CO2, which occurs in matrix of the 

mitochondria 

123 (a) 

The citric acid cycle for production of energy in 

the cell was described by Kreb’s, therefore TCA 

cycle is also known as Kreb’s cycle 

124 (a) 

A – Inhibited, B – Promoted 

125 (a) 

Vernalization is chilling or cold treatment of the 

young plants or seeds to induce flowering. It is 

process of shortening of the juvenile or vegetative 

phase and fastening the flowering by a process of 

cold treatment. It was first reported by a Russian 

worker, Lysenko(1928) while working in cold 

requiring biennial plants. Common examples of 

plants requiring vernalization are winter rye, 

winter wheat, winter arely, pea, 

𝐶𝑟𝑦𝑠𝑎𝑛𝑡𝑒𝑚𝑢𝑚, etc. 

126 (a) 

Barley seeds are rich in carbohydrate (starch). 

The starch is hydrolysed by 𝛼-amylase to 

monosaccharides unit at the time of germination 

of seeds. 

127 (d) 

Glycogen is the reserve food in animals that’s why, 

it is also called animal starch. 

128 (c) 

There are three pair of salivary gland in human 

being sublingual, submandibular and parotid. The 

parotid glands are the largest and are located 

near the ears. Submandibular or submaxillary 

gland are medium sized, while sublingual glands 

are the smallest, which is situated beneath the 

tongue. Zymogens or proenzyme are secreted by 

the secretion of zymogenetic cells or peptic cells 

or chief cells 

129 (a) 

Chloride shift occurs in response to HCO3
−. To 

maintain electrostatic neutrality of plasma, many 

chloride ions diffuse from plasma into RBCs and 

bicarbonate ions pass out. The chloride content of 

RBCs increases, when oxygenated blood becomes 

deoxygenated.  This is called chloride shift or 

Hamburger shift.  

130 (a) 

Vital capacity is the amount of air, which one can 

inhale and exhale with maximum effort.  

132 (b) 

Blood sugar is glucose, which is converted into 

glycogen by insulin hormone in the liver and 

muscles. Usually, blood glucose level is about 80-
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100 mg/100 mL of blood 12 hours after a normal 

meal. After taking carbohydrate rich diet, blood 

sugar level raised. Fasting glucose value of blood 

is 70-110 mg/dL (decilitre) and post prependial 

(after breakfast) is 110-140 mg/dL.  

133 (b) 

Animal Excretory 
Product 

Example 

Uricotelic Uric acid Reptiles 
Ammonot
-elic 

Urea Sponges 

Ureotelic Ammonia Mammals 
like rabbit 

Aminoteli-
c 

Amino -
acids 

In some 
animal, 
amino 
acids are 
excreted 
in small 
amount 

 

134 (b) 

Duct of Bellini is one of the main urinary ducts of 

the mammalian kidney, acting as a common 

collecting duct receiving branches from a number 

of Malpighian bodies. 

All duct of Bellini then, open at the tip of the 

papilla or papillae into the pelvis.  

135 (c) 

Blood enters in glomerulus through afferent 

arterioles and exits out through efferent 

arterioles.  

136 (d) 

Accumulation of lactic acid from glucose by the 

process by anaerobic respiration in white muscle 

causes muscle fatigue. The conversion of lactic 

acid to blood glucose takes place in liver by Cori 

cycle 

137 (c) 

Germ Layer Structure Formed 
Ectoderm Nervous system 
Mesoderm Connective tissue like 

bones, skeleton muscle 
Endoderm Respiratory system 

 

138 (c) 

Each arm consists of 30 bones of, which one 

humerus, one radius, one ulna, eight carpal bones, 

five metacarpal bones and fourteen are phalanges 

bones, 𝑖. 𝑒. , 

1+1+1+8+5+14=33 

139 (a) 

Brain acts as the command and control system 

140 (c) 

During synaptic excitation, the postsynaptic 

cell depolarizes. Epsps are graded in intensity 

and can summate. 

141 (c) 

A-dorsal, B-heart, C-immune 

142 (c) 

Parathormone or collips’ hormone helps to 

regulate the metabolism of calcium and certain 

other minerals like phosphate. It decreases the 

phosphate level in the blood by stimulating, the 

kindely to eliminate phosphate in the urine. It also 

stimulates the bone destroying cells to break 

down bone and release both calcium and 

phosphate.  

143 (a) 

Generally, the oestrus cycle takes place in the 

seasonal breeders. It is the cyclic change in the 

activity of ovaries and accessory duct during 

reproductive (seasonal) period 

146 (b) 

A-double fertilization, B-PEN, C-Endosperm, D-

Embryo 

147 (b) 

In angiosperms (dicots), the Polygonum type of 

embryo sac is most common. In this emryo sac, 

the arrangement of the nuclei is 3 + 2 + 3 , ie, 3 in 

antipodals cells, 2 as polar nuclei (which later 

fuse and form a diploid secondary nucleus); and 3 

in egg apparatus (2 in synergids and 1 in egg cell). 

148 (d) 

Hyaluronidaseenzyme facilitates the entry of 

spermatozoa. 

149 (c) 

A-Testosterone, B-Sertoli cell, C-Inhibin. 

Hormonal Control of Spermatogenesis 

Spermatogenesis is initiated due to the increase in 

Gonadotropin Releasing Hormone (GnRH) by 

hypothalamus. GnRH acts on the anterior lobe of 

the pituitary gland to secrete Luteinising 

Hormone (LH) and Follicle Stimulating Hormone 

(FSH). LH acts on the Leydig cells of the testis to 

secreted testosterone. 

FSH acts on the sertoli cells of the seminiferous 

tubules of the testis to secrete an androgen 

binding protein (ABP) and inhibin. ABP 

concentrates testosterone in the seminiferous 

tubules. Inhibin suppresses FSH synthesis. FSH 

act on spermatogonia to stimulate sperm 

production 
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Dark line – Positive feed back 

Dot line – Negative feed back 

150 (b) 

When the regeneration is limited to the repair or 

healing of wounds, it is called reparative 

regeneration. It takes place by localized cell 

proliferation and migration, e.g., healing of bone 

fracture, regeneration of liver (compensatory 

regeneration). 

151 (b) 

A-GnRH, B-Hypothalamus, C-Anterior, D-LH, E-

FSH 

153 (b) 

IUDs (Intra Uterine Devices) increases the 

phagocytosis of sperms. 

Natural method of contraceptive are the natural 

ways to prevent fertilisation. These methods are 

(i) Periodic Abstinence 

Couple avoid coitus or intercourse from day 10 to 

17 of the menstrual cycle when ovulation is 

expected to occur 

(ii) Coitus interruption or withdrawl method 

Withdrawl of penis from the vagina just before 

ejaculation so as to avoid insemination 

(iii) Lactational Amenorrhoea (Absence of 

menstruation) This method is based on the fact 

that ovulation and therefore the cycle don’t occur 

during the period of intense following parturition. 

Therefore, as long as the mother breast feeds the 

child, chances of conception are almost nil 

154 (d) 

Sickle cell anaemia is a biochemical disorder 

inherited as a recessive trait. In this disease, the 

haemoglobin differs in electrophoretic mobility 

and physiochemical properties from normal 

haemoglobin. 

155 (d) 

The disorder cystic fibrosis, sickle cell anaemia, 

colour blindness and haemophilia are caused due 

to the abnormality in gene (Mendelian factor). 

Turner’s syndrome is due to chromosomal 

abnormality. It is characterized by 44 autosomes 

and only one X-chromosome. 

156 (d) 

Consanguineous mating, is the mating, which 

happens between the person’s own relationship 

157 (d) 

In 1958 Crick proposed the hypothesis of central 

dogma of protein synthesis. He proposed that the 

information present in DNA is transferred to RNA 

and from RNA to protein. 

DNA
Transcription   
            RNA 

Translation   
           Protein 

158 (d) 

Hershey and Chase used 35S and 32P to prove 

that DNA is the genetic material. These 

experiments proved DNA is genetic material 

because 

(i) Progeny viruses retained 32P  but not 35S 

(ii) Retention of 32P is progeny virus indicated 

that DNA was passed on 

(iii) Loss of 35S in progeny viruses indicated 

that proteins were not passed on. 

Transforming Principle  Griffith’s Experiment  

Frederick Griffith (1920) conducted a series of 

experiments with Streptococcus pneumoniae 

(bacteria responsible for pneumonia). During his 

experiment, he find out that a living organism 

(bacteria) had changed in physical form. 

He observed two types of Pneumococcus bacteria 

S-type-Pneumococcus bacteria forming smooth 

colony 

R-type- Pneumococcus bacteria forming rough 

colony 

S-type bacteria forms smooth colony because they 

form polysaccharide (mucous) coat around 

themself 

R-type bacteria does not form any covering 

around themself 

Live virulent
S − cell

+ Live mice → Mice died

→  
Virulent
S − cells
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Non − virulent
R − cells

+ Live mice → Mice lives

→  
No

Bacteria
 

Heat − killed
S − cells

 + Live mice → Mice lives

→  
No

bacteria
 

Heat − killed
S − cells +

Live R − cells
+ Live mice → Mice died

→  
Virulent
S − cells

 

He concluded that, heat-killed S-type bacteria 

caused a transformation of the R-type bacteria 

into S-type bacteria but he was not able to 

understand the cause of this bacteria 

transformation. 

The occurrence of living S-type virulent bacteria 

is possible only by their formation from R-type 

non-virulent bacteria, which pick up the trait of 

virulence from dead bacteria. This phenomenon is 

called Griffith effect or transformation. Griffith 

proposed that a chemical substance released by 

head killed bacteria changed the R-bacteria into S-

bacteria which was a permanent genetic change 

159 (c) 

In the given options, 𝑅𝑎𝑚𝑎𝑝𝑖𝑡𝑒𝑐𝑢𝑠 is the most 

primitive ancestor of man Edward Lewis(1932) 

obtained fossil of 𝑅𝑎𝑚𝑎𝑝𝑖𝑡𝑒𝑐𝑢𝑠 from Pliocene 

rocks of Shivalik hills of India. 

𝑅𝑎𝑚𝑎𝑝𝑖𝑡𝑒𝑐𝑢𝑠survived about 14−15 million 

years ago during late Miocene to Pliocene. 

𝑅𝑎𝑚𝑎𝑝𝑖𝑡𝑒𝑐𝑢𝑠became extinct about 7−8 million 

years back. 

160 (c) 

Fossil of 𝑆𝑖𝑣𝑎𝑝𝑖𝑡𝑒𝑐𝑢𝑠 reported from Shivalik 

hills (India) from the rocks of Miocene epoch 

(about 20-25 million years ago). 

161 (b) 

Oriental sores or skin boils or Delhi boils is a skin 

disease caused by a protozan Leishmania 

orientalis (orL. tropica). It is spread by sand fly. 

162 (a) 

Symptoms of ascariasis disease includes internal 

bleeding, muscular pain, fever anaemia and 

blockage of the intestinal passage. Ascariasis is 

caused by an endoparasite of human, Ascaris 

lumbricoids commonly called roundworm 

163 (c) 

DDT (Dichloro Diphenyl Trichloroethane) is an 

organochlorine compound. These compounds are 

lipophilic and show much affinity for the fatty 

tissue of animals. 

164 (b) 

Pisciculture. 

Pisciculture is the breeding, hat ching and rearing 

of fish under controlled condition 

165 (b) 

The SCP is rich in high quality of protein and poor 

in fat content 

166 (b) 

Silk is composed of proteins. It consists of an 

inner part made up of fibroin protein and is 

covered with an outer envelope made up of 

sericerin protein. The silk thread contains 75-

80% fibroin and 20-25% of sericin. 

167 (a) 

The growing microbes consume organic matter 

and thus reduce the Biochemical Oxygen Demand 

(BOD) 

168 (c) 

Bioreactors are considered as vessels in which 

raw materials are biologically converted into 

specific products by microbes, plant and animal 

cells and or their enzymes. Small volume cultures 

can not give large quantities of the products. 

Large scale production (100-1000 L) of the 

products is carried out in bioreactors. A 

bioreactor provides the optimal conditions for 

obtaining the desired product by providing 

optimum growth conditions such as temperature, 

pH, substrate, vitamins, oxygen and salts. In the 

sparged stirred tank bioreactor, sterile air 

bubbles are sparged. The surface area for oxygen 

transfer is increased   

169 (b) 

The probes used for DNA fingerprinting are 

usually prepared from minisatellite or 

microsatellite DNA 

170 (b) 

ADA – Adenosine Deaminase 

171 (d) 

Restriction enzymes are degradative enzymes, 

which recognize and cut up DNA that is foreign to 

a cell.  These enzymes protect bacteria against 

intruding DNA from other organisms such as virus 

or other bacterial cells. 
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172 (d) 

Gene therapy is a collection of methods that 

allows the correction of gene, defects diagnosed in 

a child or embryo. By the insertion of normal 

genes, the defective mutant allele of the genes are 

replaced and the non-functional gene is 

compensated 

173 (b) 

Competition for light, nutrients and space is more 

severe when closely related or intraspecific plants 

grow in same area. 

Gause’s hypothesis  Principle of Competitive 

Exclusion) Gause (1934) found that out of two 

species of Paramecium grown together one is 

eliminated. This phenomenon is called Gause’s 

hypothesis or principle of competitive exclusion. 

This principle operates when the resources are 

limited and two species competetes for same 

resources 

174 (c) 

Its population growth curve is J-shaped in which 

density increases rapidly in exponential fashion 

and then stops abruptly as environmental 

resistance or another limiting factor becomes 

effective more or less suddenly. 

175 (d) 

The pyramid of energy is always upright for any 

ecosystem.  

This situation indicates that, the  

(i) Producers have the highest energy conversion 

efficiency  

(ii) Herbivores have a better energy conversion 

efficiency then carnivores 

(iii) Carnivores have better energy conversion 

efficiency than top-carnivore.  

177 (b) 

Species diversity is a product of both species 

richness and evenness or equitability, i.e., species 

richness weighed by species evenness. Odum et. al 

(1960) calculated species diversity (d) as the 

number of species in relation to the square root of 

the total number of individuals. In ecological 

studies, diversity index commonly used is 

Shannon index 

178 (a) 

Throughout the world, biodiversity is not uniform 

because it is affected by two factors- latitudinal 

gradients and species-area relationship 

179 (d) 

At cellular level, SO2pollution destroys all 

membrane systems. In intense exposure to SO2, 

these is bleaching of leaf pigments due to 

conversion of chl. – 𝑎 to phaeophytin−𝑎. 

Thus,SO2exposure has an impact on plant 

productivity. SO2pollution is the main cause of 

acid rain, which is threatening the shining of Taj 

Mahal. Mosses and lichens are very sensitive 

(indicator) to SO2 pollution. 

180 (b) 

Electronic waste (e-waste) describes loosely, 

discarded surplus, obsolete or broken electrical or 

electronic devices. Environmental groups claim 

that the informal processing of e-waste in 

developing countries cause serious health and 

pollution problems. 

 


