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: HINTS AND SOLUTIONS : 

1 (b) 

𝑅𝐶 = 𝑇 

∵ [𝑅] = 𝑀𝐿2𝑇−3𝐴−2] and [𝐶] = [𝑀−1𝐿−2𝑇4𝐴2] 

2 (a) 

𝑌 =
Stress

Strain
=

Force/Area

Dimensionless
⇒ 𝑌 ≡ Pressure 

3 (a) 

𝑥1 =
1

2
𝑎𝑡2 and 𝑥2 = 𝑢𝑡 ∴ 𝑥1 − 𝑥2 =

1

2
𝑎𝑡2 − 𝑢𝑡 

𝑦 =
1

2
𝑎𝑡2 − 𝑢𝑡.This equation is of parabola 

𝑑𝑦

𝑑𝑡
= 𝑎𝑡 − 𝑢 and 

𝑑2𝑦

𝑑𝑡2 = 𝑎 

As 
𝑑2𝑦

𝑑𝑡2 > 0𝑖. 𝑒., graph shows possess minima at 

𝑡 =
𝑢

𝑎
 

4 (b) 

Here the tangential acceleration also exists which 

requires power 

Given that 𝑎𝐶 = 𝑘2𝑟𝑡2 and 𝑎𝐶 =
𝑣2

𝑟
∴

𝑣2

𝑟
= 𝑘2𝑟𝑡2 

Or 𝑣2 = 𝑘2𝑟2𝑡2 or 𝑣 = 𝑘𝑟𝑡 

Tangential acceleration 𝑎 =
𝑑𝑣

𝑑𝑡
= 𝑘𝑟 

Now force 𝐹 = 𝑚 × 𝑎 = 𝑚𝑘𝑟 

So power 𝑃 = 𝐹 × 𝑣 = 𝑚𝑘𝑟 × 𝑘𝑟𝑡 = 𝑚𝑘2𝑟2𝑡 

5 (b) 

𝑎2 + 𝑏2 + 2𝑎𝑏cosθ 

= −𝑎2 + 𝑏2 − 2𝑎𝑏cosθ 

or    4𝑎𝑏cosθ = 0 

But  4𝑎𝑏 ≠ 0 ∴ cosθ = 0   or  θ = 90° 

Again  

|a⃗ + b⃗ |and|a⃗ − b⃗ | are the diagonals of 

parallelogram whose adjacent sides are a⃗  and b⃗ . 

Since |a⃗ + b⃗ | = |a⃗ − b⃗ |, therefore, the two 

diagonals of a parallelogram are equal. So, think of 

square. This leads to θ = 90°. 

7 (c) 

According to principle of conservation of linear 

momentum 1000 × 50 = 1250 × 𝑣 ⇒ 𝑣 =

40 𝑘𝑚/ℎ𝑟 

8 (b) 

𝑘𝐴 > 𝑘𝐵, 𝑥 is the same 

∴
1

2
𝑘𝐴𝑥2 >

1

2
𝑘𝐵𝑥2 ⇒ 𝑊𝐴 > 𝑊𝐵 

Forces are the same 

𝑘𝐴𝑥𝐴 = 𝑘𝐵𝑥𝐵,As𝑘𝐴 > 𝑘𝐵, 𝑥𝐴 < 𝑥𝐵 

𝑊𝐴
′ =

1

2
(𝑘𝐴𝑥𝐴)𝑥𝐴 and 𝑊𝐵

′ =
1

2
(𝑘𝐵𝑥𝐵)𝑥𝐵 

∴ 𝑊𝐴
′ < 𝑊𝐵

′ ; ∴ 𝑊𝐴 > 𝑊𝐵 but 𝑊𝐴
′ < 𝑊𝐵

′  

9 (b) 
1

2
𝑀𝑅2 = 𝑀𝐾2 ⇒ 𝐾 =

𝑅

√2
=

2.5

√2
= 1.76𝑐𝑚 

10 (a) 

𝜔0 =
𝑣

𝑟
=

72 × 5/18

0.25
= 80𝑟𝑎𝑑/𝑠 

𝜔 = 0, 𝜃 = 2𝜋𝑛 = 2𝜋 × 20 = 40𝜋𝑟𝑎𝑑 

Substituting these value in equation 

𝜔2 = 𝜔0
2 + 2𝛼𝜃 

⇒ 𝛼 = −
𝜔0

2

2 × 𝜃
= −

80 × 80

2 × 40𝜋
= −25.5𝑟𝑎𝑑/𝑠2 

11 (a) 

The acceleration due to gravity (𝑔) is given by 

𝑔 =
𝐺𝑀

𝑅2
 

where𝑀 is mass, 𝐺 the gravitational constant and 

𝑅 the radius. 

Since, planets have a spherical shape  

𝑉 =
4

3
𝜋𝑟3 

Also,mass (𝑀) = volume(𝑉) × density(ρ) 

𝑔 =
𝐺

4

3
𝜋𝑅3ρ

𝑅2
 

⟹ 𝑔 =
4𝐺𝜋ρ𝑅

3
 

Given, 𝑅1: 𝑅2 = 2 ∶ 3 

ρ1: ρ2 =
3

2
 

∴                       
𝑔1

𝑔2
=

ρ1𝑅1

ρ2𝑅2
=

3

2
×

2

3
= 1 

12 (c) 

𝐿 =
𝑝

𝑒g
=  

106

3 × 103 × 10
=

100

3
= 33.3 m 

13 (c) 

Let 𝑝 be the atmospheric pressure, 𝜌 the density 

of the liquid and 𝑣 the velocity of the efflux of the 

liquid coming out from the orifice.             
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From Bernoulli’s theorem, 

𝑝 + 0 + 𝜌g𝐻 = 𝑝 +
1

2
𝜌𝑣2 + 𝜌g(𝐻 − ℎ) 

⟹
1

2
𝜌𝑣 = 𝜌gℎ 

⟹ 𝑣 = √2gℎ 

14 (b) 

𝑣 =
2𝑟2𝜌g

9𝜂
𝑟 ⇒ 𝑣 ∝ 𝑟2𝜌 

But mass, 𝑚 =
4

3
𝜋𝑟3𝜌 or 𝜌 ∝ 𝑚/𝑟3; 

Hence, 𝑣 ∝ 𝑟2(𝑚/𝑟3) or 𝑣 ∝ 𝑚/𝑟 

15 (a) 

Heat current 𝐻 =
∆𝜃

𝑅
⇒

𝐻𝑃

𝐻𝑆
=

𝑅𝑆

𝑅𝑃
 

In first case : 𝑅𝑆 = 𝑅1 + 𝑅2 =
𝑙

(3𝐾)𝐴
+

𝑙

𝐾𝐴
=

4

3

𝑙

𝐾𝐴
 

In second case : 𝑅𝑃 =
𝑅1𝑅2

𝑅1+𝑅2
=

1

(3𝐾)𝐴
×

𝑙

𝐾𝐴

(
𝑙

(3𝐾)𝐴
+

𝑙

𝐾𝐴
)
=

𝑙

4𝐾𝐴
 

∴
𝐻𝑃

𝐻𝑆
=

4𝑙

3𝐾𝐴
𝑙

4𝐾𝐴

=
16

3
 

16 (d) 

Change in internal energy (∆𝑈) depends upon 

initial and final state of the function while ∆𝑄 and 

∆𝑊 are path dependent 

17 (d) 

Given, 𝑇1 = 600 K, 𝑇2 = 450 Kand𝑊 = 300 J 

Efficiency of Carnot engine 

η =
𝑊

𝑄
= 1 −

𝑇2

𝑇1
 

or
𝑊

𝑄
= 1 −

𝑇2

𝑇1
 

or
𝑊

𝑄
= 1 −

450

600
 

or
𝑊

𝑄
=

1

4
 

or𝑄 = 4𝑊 

or𝑄 = 4 × 300 ⇒ 𝑄 = 1200 J 

18 (a) 

𝑣𝑟𝑚𝑠 = √
3𝑅𝑇

𝑀
⇒ 𝑇 ∝ 𝑀   [∵ 𝑣𝑟𝑚𝑠, 𝑅 → constant] 

𝑇𝐻2

𝑇𝑂2

=
𝑀𝐻2

𝑀𝑜2

=
𝑇𝐻2

(273 + 47)
=

2

32
⇒ 𝑇𝐻2

= 20𝐾 

19 (d) 

Here the restoring force of charge 𝑄 is inversely 

proportional to the square of the distance, hence 

the motion will be oscillatory but not SHM, for 

which restoring force ∝ displacement  

20 (a) 

Work done in stretching (𝑊) ∝ Stiffness of spring 

(𝑖. 𝑒. 𝑘) 

∵ 𝑘𝐴 > 𝑘𝐵 ⇒ 𝑊𝐴 > 𝑊𝐵[For same extension] 

21 (c) 

The relation between velocity, frequency and 

wavelength is 

𝑣 = 𝑛𝜆or𝜆 =
𝑣

𝑛
 

Given, v = 360ms−1, n = 500 Hz  

∴     λ =
360

500
= 0.72m 

Path difference =
λ

2π
× phase defference 

I, e. ,        ∆x =
λ

2π
× ϕ 

or       ∆x =
0.72

2π
×

π

3
(∴ ∆ϕ = 60° =

π

3
) 

=0.12m=12 cm 

 

22 (c) 

Electric field in vacuum 𝐸0 =
𝜎

𝜀0
 

In medium 𝐸 =
𝜎

𝜀0𝐾
 

If 𝐾 > 1, then 𝐸 < 𝐸0 

23 (c) 

Charge on 𝐶1 = charge on 𝐶2 

⇒ 𝐶1(𝑉𝐴 − 𝑉𝐷) = 𝐶2(𝑉𝐷 − 𝑉𝐵) 

⇒ 𝐶1(𝑉1 − 𝑉𝐷) = 𝐶2(𝑉𝐷 − 𝑉2) ⇒ 𝑉𝐷 =
𝐶1𝑉1 + 𝐶2𝑉2

𝐶1 + 𝐶2
 

24 (a) 

The figure is a balanced Wheatstone bridge, so 

diagonal capacitor will be ineffective. 

So, the equivalent circuit will be as shown in the 

figure. 

 
Equivalent capacitance of upper arms in series 

𝐶1 =
2 × 2

2 + 2
= 1μF 
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Similarly, for lower arm 

𝐶2 = 1μF 

∴   𝐶𝐴𝐵 = 𝐶1 + 𝐶2 

              = 1 + 1 = 2μF 

26 (c) 

Charge delivered to cathode per second 

=
0.002 × 1025 × 2 × 1.6 × 10−19

100 × 60
 

= 1.06 C 

27 (d) 

If the voltmeter is ideal then given circuit is an 

open circuit, so reading of voltmeter is equal to 

the e.m.f. of cell 𝑖. 𝑒. , 6𝑉 

30 (b) 

Ferromagnetic materials used in a transformer 

must have high permeability and low hysteresis 

loss. 

31 (a) 

∆𝜙 = 𝐿Δ𝑙 ⇒ 𝐿 =
Δϕ

Δ𝐼
=

2 × 10−2

0.01
= 2𝐻 

32 (a) 

The instantaneous value of voltage is 

𝐸 = 100 sin(100𝑡) 𝑉                    … (i) 

Compare it with𝐸 = 𝐸0 sin(𝜔𝑡)𝑉 

We get 

𝐸0 = 100𝑉,𝜔 = 100𝑟𝑎𝑑𝑠−1 

The rms value of voltage is 

𝐸𝑟𝑚𝑠 =
𝐸0

√2
=

100

√2
𝑉 = 70.7𝑉 

The instantaneous value of current is 

𝐼 = 100 sin (100𝑡 +
𝜋

3
)𝑚𝐴 

Compare it with 

𝐼 = 𝐼0 sin(𝜔𝑡 + 𝜙) 

We get 

𝐼0 = 100𝑚𝐴,𝜔 = 100rads−1 

The rms value of current is 

𝐼𝑟𝑚𝑠 =
𝐼0

√2
=

100

√2
𝑚𝐴 = 70.7𝑚𝐴 

33 (d) 

Reactance 𝑋 = 𝑋𝐿 − 𝑋𝐶 = 2𝜋𝑓𝐿 −
1

2𝜋𝑓𝐶
 

35 (a) 

When the screen is equally illuminated, 

𝐸1 = 𝐸2 

Or 
𝐼1

𝑟1
2 =

𝐼2

𝑟2
2  or 

𝐼1

𝐼2
=

𝑟1
2

𝑟2
2 =

30×30

50×50
=

9

25
 

36 (c) 

𝑚 =
𝑓𝑜
𝑓𝑒

(1 +
𝑓𝑒
𝐷

) 

37 (a) 

Position of 𝑛th  bright fringe from central maxima 

𝑥𝑛1 =
𝑛1𝜆𝐷

𝑑
 here 𝑛1 = 5  

∴ 𝑥𝑛1 =
5𝜆𝐷

𝑑
 

Position of n th dark fringe from central maxima 

𝑥𝑛 =
(2𝑛−1)𝜆𝐷

2𝑑
,  here 𝑛 = 3 

𝑥𝑛 =
5

2

𝜆𝐷

𝑑
 

𝑥𝑛1 − 𝑥𝑛 =
2.5𝜆𝐷

𝑑
= 2.5 β 

Given  β = 0.4 mm 

⇒ 𝑥𝑛1 − 𝑥𝑛 = 1 mm 

38 (d) 

Light consists of photons and cathode rays 

consists of electrons. However both effect the 

photographic plate 

39 (c) 
1

2
𝑚𝑣2 =

ℎ𝑐

𝜆
− ϕ (in eV) 

=
6.6 × 10−34 × 3 × 108

4000 × 10−10 × 1.6 × 10−19
− 2 

= 3.1 − 2 = 1.1 eV = 1.1 × 1.6 × 10−19J 

= 1.76 × 10−19J 

𝑣 =
1.76 × 10−19 × 2

9 × 10−13
 

= 6.2 × 105ms−1 

40 (b) 

The minimum energy needed to ionise an atom is 

called ionisation energy. The potential difference 

through which an electron should be accelerated 

to acquire this much energy is called ionisation 

potential. 

(𝐸2)𝐻 – (𝐸1)𝐻 =  10.2 eV 

or
(𝐸1)𝐻

4
− (𝐸1)𝐻  =  10.2 eV 

∴                             (𝐸1)𝐻 = − 13.6 eV 

Hence ,ionisation potential energy is 

                   =  (𝐸∞)𝐻 − (𝐸1)𝐻  =  13.6 eV 

∴ Ionisation potential = 13.6 V 

41 (a) 

Mass of Uranium nucleus = mass of proton + 

mass of neutron. 

      = 92 ×  1.6725 × 10−27  +  143 ×  1.6747 

× 10−27) 

= (153.87  ×  10−27   +  239.48  × 10−27 ) 

= 3.93.35  × 10−27Kg 

since, radius of  nucleus is of the order of 10−15 m, 

hence, volume is 

𝑉 ∝  (10−15)3m3 ∝ 10−45m3 

∴ Density = 
mass

volume
=

393.35 ×10−27

10−45 = 1020kgm−3 
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44 (c) 

The velocity of electromagnetic waves in a 

conductor is given by 

𝑣 =
1

√𝜇0𝜇𝑟𝜀0𝜀𝑟

=
𝑐

√𝜇𝑟𝜀𝑟
 

Since, the value of 𝜇𝑟 and 𝜀𝑟 are greater than 1, 

hence 𝑣 << 𝑐 

45 (d) 

All the three types of energy losses persist in 

transmission lines 

46 (d) 

On dilution since volume of solution changes and 

this normality, molarity molality changes. The 

equivalent 

(
wt.

eq.wt.
) ,mole (

wt.

mol..wt.
)  do not change .  

47 (b) 

Eq.wt. =  
mol.wt.

basicity
 

48 (d) 

Hertz for the first time noticed the effect. 

49 (b) 

III shell is more closer to nucleus. 

50 (d) 

S2− has the largest size and hence, has the lowest 

ionisation energy 

51 (c) 

On fusion KCN, ionic bonding is disturbed; on 

boiling H2S and CF4 only kinetic energy of 

molecules increases. 

52 (a) 

The ionisation energy of elements decreases 

down the group. 

53 (a) 

When cation shifts from lattice to interstitial site, 

the defect is called Frenkel defect 

54 (d) 

The spontaneity of reaction cannot be decided by 

simply looking the chemical change. We need ∆𝐺 

value for it. 

55 (b) 

∆𝑆 = +vefor irreversible process. 

56 (a) 

Higher is the value 𝐾, more are the products 

formed. 

57 (a) 

Meq. of K2Cr2O7 = Meq. of FeSO4 

1 ×  𝑉 =
10

152/1
 ×  1000 

∴ 𝑉 = 65.78 mL 

58 (b) 

Sn2+ ⟶ Sn4+ + 2𝑒 

∴ 𝐸 = 𝑀/2 =
119 + 71

2
= 95 

59 (d) 

Hardness is expressed in g of 

CaCO3 present in 106 g of H2O. 

60 (a) 

All metals show metallic bonding involving 

oscillation of electrons in them and thus, are good 

conductor of heat and electricity. 

62 (b) 

The purest variety of coal is anthracite. 

63 (c) 

Both differs by a −CH2 group. 

64 (b) 

Peroxide effect is noticed only in case of HBr. For 

HCl follow Markownikoff’s rule. 

67 (d) 

sc: r =
a

2
 fcc ∶ r =

a

2√2
; bcc ∶ r =

√3

4
 a 

∴   sc; bcc and fcc are
a

2
,
√3

4
a,

a

2√2
 

68 (c) 

It is a fact. 

69 (d) 

𝑃𝑀 = 80 ×
3

5
+ 60 ×

2

5
 

       = 48 + 24 = 72 torr 

70 (d) 

𝑀 =
1000 × 𝑘𝑓 × 𝑤

∆𝑇 × 𝑊
 

62 =
1000 × 1.86 × 50

9.3 × 𝑊
 

𝑊 = 161.3 g 

Total water =200 g 

Hence, ice separated= (200 − 161.3)g = 38.7 g 

71 (a) 

Faraday’s laws are independent of external 

factors. 

72 (b) 
1

3

𝑑[Br2]

𝑑𝑡
= −

1

5

𝑑[Br−]

𝑑𝑡
 

73 (d) 

The higher threshold energy barrier prevents coal 

to burn spontaneously and provides kinetic 

stability to fuel. 

74 (b) 

Enzymes are high molecular weight protein with 

specific action 

75 (c) 
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It is definiton of calcination. 

76 (c) 

Galena is PbS; Sulphide ores are concentrated by 

froth floatation process. 

77 (c) 

I2 forms complex ion I3
− in KI solution due to 

which it dissolves in it. 

 

78 (b) 

CuCl forms coordinated product with CO. 

CuCl + CO ⟶ CuCl. CO 

79 (a) 

All those inner-transition elements having +2 

oxidation state, changes to +3, and act as 

reducing agents. While those having +4 tend to 

change to +3 and act as oxidizing agents. 

Therefore, Np4+ acts as an oxidizing agent 

80 (b) 

[Co(NH3)5Cl]2+ + 2Cl− ⟶ [Co(NH3)5Cl]Cl2 

81 (b) 

HI reacts with C2H5OH even in absence of Zn𝑋2. 

Larger is bond length, more is reactivity.  

82 (c) 

Gashol or power alcohol (ethanol + petrol) a fuel 

for generating power. 

83 (a) 

Phenol are less acidic than carboxylic acid, 

because carboxylate ion is relatively more stable 

as compared to phenoxide ion. 

 
84 (b) 

Clemmensen’s reduction.  

85 (a) 

The order of boiling points of the isomeric amines 

is as fallows : 

Primary amines > secondary amines > tertiary 

amines 

                                        (1°> 2°> 3°) 

86 (d) 

Benzyl amine is most basic because positive 

inductive effect (+I) increases due to presence of 

methylene group. 

87 (b) 

Only coconut oil is glyceride. 

88 (a) 

Dacron or terylene is a condensations polymer (a 

polyester) of ethylene glycol and terephthalic 

acid. Generally dimethyl terephthalate is used 

inspite of terephthalic acid. 

𝑛HO − CH2 − CH2 − OH

+ 𝑛H3COOCC6H4COOCH3  → 

 
89 (d) 

Novalac is not a thermoplastic. 

90 (c) 

Cetyltrimethyl ammonium chloride is a cationic 

detergent. It is used to prepare cosmetics because 

it possesses germicidal properties. 

91 (c) 

Central Indian Government inacted wildlife 

protection act in 1972. Some wildlife project in 

India are the project Hangul-operated in J & K 

Government, IUCN and WWF. 

Crocodile Breeding Project operated by UNDP and 

Central Government 

92 (d) 

The correct sequence in the hierarchy of 

taxonomic categories in descending order is as 

follows: 

Division → class → order → family → genus → 

species. 

93 (b) 

Carolus Linnaeus is a Swedish botanist is 

regarded as Father of Taxonomy. Binomial 

nomenclature was published by him in Species 

Plantarum 

94 (d) 

A five kingdom division oforganisms was 

proposed by Whittaker. Protista is one of that 

division.  It is a kingdom of unicellular, eukaryotic 

organisms. Many of them are photosynthetic 

autotrophs, unicellular algae and diatoms. Some 

protists are heterotrophic, 𝑒. 𝑔., Protozoa. 

95 (c) 

Slime mould do not belong to kingdom-Monera. 

These belong to kingdom-Fungi and division-

Myxomycota. 

96 (d) 

Class-Rhodophyceae. 

In class-Rhodophyceae the photosynthetic 

pigments located in the chromatophores are 
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chlorophyll-a, d, α-β-carotene, xanthophylls and 

biliprotein (r-phycoerythrin) (red in colour) and 

r-phycocyanin (blue in colour) 

97 (c) 

Schizogenous(𝑆𝑐ℎ𝑖𝑧𝑒𝑖𝑛, to split) cavities are 

formed by the splitting up of  common walls and 

the separation of masses of cells from one 

another. Inter-cellular spaces and these cavities 

form an inter-communicating system so, that 

gases and liquids can easily diffuse from one part 

of the plant body of the other. Most resin-ducts in 

plants especially gymnosperms, oil ducts 

(sunflower) are schizogenous cavities. 

98 (b) 

Tyloto triton is a genus of newt known as 

crocodile newts, out of which T. verrucosus 

(Himalayan crocodile newt) is found in Indian 

peninsual. Ichthyophispeninsularis is a species of 

caecilian found in India. 

99 (d) 

Teeth of rabbits are: 

1.Thecodont; having deep rooted teeth in bony 

socket as in other mammals. 

2.Diphyodont; having two sets of teeth in life time, 

temporary and permanent teeth as in other 

mammals. 

3.Heterodont; having different types of teeth, e.g., 

incisors, canines, premolars, molars, e.g., 

mammals. 

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 (b) 

The ovule after fertilisation develops into seed. 

Seed is made up of seed coat and embryo. Embryo 

is made up of plumule, embryonal axis, radicle 

and cotyledon. If one cotyledon is present, plants 

are called monocot and if two cotyledons are 

present, plants are called dicot 

102 (b) 

Meristematic activity. 

A typical root possess the four parts or regions 

(i) Root Cap The root is covered at the apex by 

thimble like structure called root cap. It protects 

the tender apex of root as it makes its way 

through soil 

(ii) Region of Meristematic Activity Few 

millimeters above the root cap. The cells of this 

region are very small, thin walled and dense 

protoplasm. They divide repeatedly 

(iii) Region of Elongation The cells proximal to the 

meristematic zone undergoes the rapid 

elongation and enlargement and are responsible 

for growth of root in length 

(iv) Region of Maturation The cells of elongation 

zone gradually differentiate and mature. This 

zone lies just proximal to the region of elongation 

103 (b) 

In family-Labiatae, inflorescence is verticillaster, 

stamens are four didynamous (2+2) and style is 

gynobasic. The plants are aromatic due to volatile 

oils, e.g., Leucas (medicinal plant), Ocimum or 

Tulsi (medicinal), Coleus (ornamental). 

104 (a) 

Spadix is a spike with thick and fleshy axis 

covered by one or more large bracts, e.g., maize, 

banana, Colocasia. It is found in monocots only. 

105 (c) 

In roots, conjuctive parenchyma cells on the 

lateral sides of phloem bundles and the pericycle 

cells lying outside the protoxylem ends became 

meristematic. These give rise to a wavy band of 

vascular cambium. 

106 (c) 

The meristem that occurs in both roots and 

shoots and produce the woody axis and appear 

later than the primary meristem are called the 

secondary meristem 

107 (b) 

Animal tissues are categorised into four basic 

types on the basis of their structure and function 

108 (b) 

Squamous epithelium - Skin of frog 

Columnar epithelium                    - Stomach 

Ciliated epithelium                         - Bronchioles 

Stratified squamous epithelium -Oesophagus 

Glandular epithelium                     - Salivary gland 

109 (a) 

Double membranes are absent in lysosomes. They 

are enclosed by lipoproteinaceous unit 

membrane. Lysosome is called ‘suicidal bag’ of the 

cell due to presence of hydrolytic enzymes. 

110 (d) 

Both DNA and RNA are polymers of nucleotides. 

111 (c) 

When enzyme molecules are more than substrate 
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molecules, a progressive increase in the substrate 

molecules (s), increases the velocity (v) of their 

conversion to products 

However, eventually the rate of reaction reaches a 

maximum. At this stage, the active sites of all the 

available enzyme molecules are occupied by the 

substrate molecules. Therefore, the substrate 

molecules occupy the active sites vacated by the 

products and cannot increase the rate of reaction 

further 

 
112 (b) 

Denaturation means deviation from natural 

form. Proteins or nucleic acids whenever 

exposed to extreme heat, pH or acids their 

structure become change. This process is 

known as denaturation. 

113 (d) 

Small disc-shaped structure at the surface of the 

centromeres are called kinetochores. These 

structures serve as the sites of attachment of 

spindle fibres (formed by the spindle fibres) to 

the chromosomes that are moved into position at 

the centre of the cell 

Hence, the metaphase is characterized by all the 

chromosomes coming to lie at the equator with 

one chromatid of each chromosome connected by 

its connected by its kinetochore to spindle fibres 

from one pole and its sister chromatid connected 

by its kinetochore to spindle fibres from the 

opposite pole 

114 (b) 

The correct sequence is: 

Synapsis→Crossing over→Terminalization→ 

Disjunction of genomes 

115 (d) 

Adhesion is the attraction of unlike molecules 

to each other, such as that between water and 

the walls of xylem vessels in plants. 

116 (c) 

Both phenyl mercuric acetate (PMA) and 

abscisic acid (ABA) act as antitransirants. 

117 (c) 

Stomata are minute pore complexes found 

mainly in the epidermis of leaves. Each stoma 

is surrounded by two small but specialized 

green epidermal cells called guard cells. Their 

walls are differentially thickend and elastic. 

They control opening and closing of stomata. 

118 (b) 

Nitrification is the phenomenon of conversion 

of ammonium to nitrate. In the first step, the 

ammonium ions are oxidized to nitrites by 

Nitrosococcus, Nitrosomonas. The nitrites are 

changed to nitrate in the second step by 

Nitrocystis, Nitrobacter. 

119 (a) 

In case of Nitella, H2O, O2, CO2 and Na follows 

passive diffusion 

120 (b) 

The movement of electrons in ETS of 

photosynthesis is down hill in terms of oxidation 

reduction or redox potential scale. The electrons 

are not used up as they pass through the electron 

transport chain, but they passed on the pigments 

of photosystem I. Simultaneously, electrons in the 

reaction centre of PS-I are also excited, when they 

receive red light of wavelength 700 nm and are 

transferred to another acceptor molecule that has 

greater redox potential. These electrons than are 

moved down hill again this time to a molecule of 

energy rich NADP+. The addition of these 

electrons reduces the NADP+ to NADPH + H+ 

121 (d) 

The detailed study of C4-cycle was introduced by 

M D Hatch and C R Slack (1966). 

122 (a) 

During fermentation, the pyruvic acid releases 

one molecule of CO2 to produce acetaldehyde. The 

acetaldehyde, then reoxidises NADH and is itself 

reduced to ethanol. These reactions are catalysed 

by the enzyme, pyruvic acid decarboxylase and 

alcohol dehydrogenase 

 
123 (c) 

Glucose-6-phosphate yields less than 4 kcal/mol, 

when its phosphate bond is hydrolysed. 

124 (c) 
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Germination of seeds especially in cereals is 

triggered by soaking the seeds in water. After 

imbibition of water, the embryo seretesgibberellin 

which diffuses into aleurone layer and stimulates 

synthesis of amylase, protease, and lipase enzyme. 

The enzymes solubilize the reserve food of the 

seed. 

125 (c) 

A calendar year plant shows the period of active 

vegetative, growth, flowering, fruiting, senescence 

and dormancy. The different aspects or 

appearances of plants in different seasons of year 

is called phenology. They are controlled not only 

by seasons and other environmental factors, but 

also by metabolism, heredity, and internal signals 

126 (d) 

The conditions show that the plant requires 

photoperiod shorter than the critical day length. 

This plant needs uninterrupted dark period for 

flowering. 

Therefore, it is a short day plant and these plants 

do not flower if the dark period is interrupted 

with flashes of light. 

127 (c) 

Human tooth consists of enamel, dentine, cement, 

periodontal ligament and pulp cavity. Pulp cavity 

is enclosed by dentine. Narrow extension of the 

pulp cavity, which runs through the root of the 

tooth is known as root canals 

128 (a) 

Pancreas is a yellowish, leaf like mixed gland 

which is located posterior to the stomach in 

abdominal cavity. It is composed of two parts 

namely, an exocrine part and an endocrine part. 

The exocrine part secretes a slightly alkaline juice, 

which is known as pancreatic juice. This 

pancreatic juice contains trypsinogen, 

chymotripsinogen, and carboxypeptidase 

(proenzyme) and sodium bicarbonate. Pancreatic 

lipase, pancreatic-amylase, DNase and RNase are 

also present in little amount in gastric juices 

129 (c) 

Larynx is present on tip of trachea and is made up 

of cartilages. It is a short tubular chamber and 

opens into the laryngopharynx by a slit-like 

aperture called glottis. It is more prominent in 

male than female due to male hormones. Inside 

the larynx, vocal cords are present. Sound is 

produced by true vocal cords. 

130 (d) 

In the alveoli, there is 

(i) High 𝜌O2 

(ii) Low 𝜌CO2 

(iii) Lesser H+ concentration 

All these factors are favourable for the formation 

of oxyhaemoglobin 

131 (c) 

SA-node (sinu-atrial node) heart beats and 

thereby sets the basic pace of the heart beat, 

hence, its name pacemaker. Pacemaker is a 

bundle of modified cardiac muscles. An artificial 

pacemaker is implanted subcutane- ouslyand  

connected to heart in patients with irregularity in 

the heart rhythm. 

132 (c) 

All the site of injury, blood platelets disintegrates 

and release thromboplastin 

133 (a) 

Urea is generally excreted outside the body 

through Nephridia or kidney. Animals, which 

produce urea are known as ureotelic and 

excretion as ureotelism, 𝑒. 𝑔., mammals, adults 

amphibian, etc. 

134 (d) 

The animals that excrete nitrogen in the form of 

urea are called ureotelic. Ureotelic animals 

include man, other mammals and aquatic 

mammals like whales. So, whale is ureotelic and 

not ammonotelic. 

135 (b) 

Haemodialysis. 

Malfunctioning of kidneys can lead of the 

accumulation of urea in blood, this condition is 

called uremia which is very harmful and may lead 

to kidney failure. In such patient urea can be 

removed by process called haemodialysis 

136 (c) 

The middle ear cavity in mammals 

characteristically contains a chain of three little 

bones called or ear ossicles extending between the 

tympanic membrane and the fenestra ovalis. 

These are called from outside as the malleus 

(hammer), incus (anvil) and stapes (stirrup), so 

named because of their characteristic shapes. 

137 (a) 

Scapula is a large triangular flat bone situated in 

the dorsal part of the thorax between the second 
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and the seventh ribs. The dorsal, flat, triangular 

body of the scapula has a slightly elevated ridge 

called the spine which projects as a flat, expanded 

process called the acromion 

The clavicle articulates with this. Below the 

acromion depression called the glenoid cavity, 

which articualates with the head of the humerus 

to form the shoulder joint. Each clavicle is a long 

slender bone with two curvatures. This bone is 

commonly called the collar bone 

138 (b) 

Muscle contains red coloured oxygen containing 

pigment called the myoglobin. It is generally 

found in the red muscle in more quantity than 

other (white fibre) 

139 (c) 

Cortisone is a corticosteroid and formed in the 

adrenal cortex. It is fatty in nature. It do not work 

as the neurotransmitter 

140 (a) 

Hypothalamus is a part of vertebrate brain 

that is derived from the forebrain and located 

on the ventral surface below the thalamus 

and the cerebrum. It works as a control 

centre of autonomic nervous system, body 

temperature, sweating, hunger, thirst, sleep, 

fatigue, sex, love, hate, satisfaction, anger, 

pleasure, metabolism of carbohydrate, fat and 

water. 

141 (a) 

Cretinism is caused by deficiency of thyroid 

hormone in infants. This person has slow body 

growth and mental development with reduced 

metabolic rate. Myxoedema is caused by 

deficiency of thyroid hormone in adults. 

142 (b) 

Parathyroid Hormone (PTH) increases the Ca2+ in 

the blood. PTH acts on bones and stimulates the 

process of bone resorption 

(dissolution/demineralisation). PTH also 

stimulates the reabsorption of Ca2+ by the renal 

tubules and increases Ca2+ absorption from the 

digested food. It is thus clear that PTH is 

hypercalcemic hormone, i.e., it increases the blood 

Ca2+ level. Along with TCT, it plays a significant 

role in calcium balance in the body 

143 (c) 

Fishes are dioecious so no self-fertilisation. 

Earthworm, liverfluke, leech all are 

hermaphrodite but hermaphrodism is not 

necessary to give rise to self-fertilisation. In given 

options only liverfluke does self-fertilisation 

144 (d) 

Asexual reproduction is common in single celled 

organisms, because in asexual reproduction 

mitotic cell division takes place which is quick and 

simple as compared to meiosis, so asexual 

reproduction is the most common mode of 

reproduction in the given options 

145 (a) 

In adventive embryony, embryos develop directly 

from the nucellus or integuments. 

146 (b) 

Generally, there are two integuments (bitegmic), 

but sometimes one integuments also found 

(unitegmic) in the ovule. They protect the ovule 

from external injuries 

147 (b) 

In grafting technique, two parts of two related 

plants are joined, so as to form a composite plant 

The quality of fruits is determined by the scion 

(shoot part). 

148 (a) 

Mature follicles are called Graafian follicles. After 

meiosis, the mature follicle gives rise to ovum, 

which represents the female gametocyte 

149 (b) 

A-Amnion; B-Amniotic cavity 

150 (a) 

Extraembryonic or Foetal Membranes 

The growing embryo/foetus develops four 

membranes called the extraembryoic or foetal 

membranes. These include chorion, aminion, 

allantois and yolk sac 

(i)ChorionIt is made up of trophoblast outside and 

somatopleuricextraembryonic mesoderm inside. 

It completely surrounds the embryo and protects 

it. It also takes part in the formation of placenta 

(ii) Amnion It is composed of trophoblast inside 

and somatopleuricextraembryonic mesoderm 

outside. The space between the embryo and the 

amnion is called the amniotic cavity, which is 

filled with a clear, watery fluid secreted by both 

the embryo and the membrane. The amniotic fluid 

prevents dessication of the embryo and acts as a 

protective cushion that absorbs shocks 

(iii) Allantois The allantois is composed of 

endoderm inside and 

splanchnopleuricextraembryoic mesoderm 

outside. It is a sac like structure, which arises 

from the gut of the embryo near the yolk sac. In 
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human the allantois is small and non-functional 

except for furnishing blood vessels to the placenta 

(iv) Yolk Sac The primary yolk sac consists of 

endoderm inside and 

splanchnopleuricextraembryoic mesoderm 

outside. The yolk sac is non-functional in human 

beings except that it functions as the site of early 

blood cell formation 

151 (a) 

Sertoli’s cells are located in the seminiferous 

tubules, the structural and functional units of 

testes. These cells are also called nurse cells as 

these provide nourishment for differentiating 

spermatozoa (developing sperm). 

152 (c) 

Barrier Methods 

These methods prevent the contact of sperm and 

ovum with the help of barriers. Such methods are 

(i) Condoms are the barriers made of thin 

rubber/latex sheath used to cover the penis in the 

male or vagina and cervix in female. It prevents 

the deposition of the ejaculated semen into the 

vagina of the female. 

(ii) Diaphragms, cervical cap and vaults are the 

barriers made of rubber that are inserted into the 

female reproductive tract to cover the cervix 

during coitus. 

(iii) Spermicidal creams, jellies and foams are used 

along with these barriers to increase their 

contraceptive efficiency 

 
154 (b) 

The process of gametogenesis or meiosis cell 

division is shown in the given diagram (in 

question). Which clearly indicates towards the 

Mendel’s law of independent assortment. Because 

it says two factors of each character assort or 

separate independent of the factors of other 

characters at the time of gamete formation 

(gametogenesis) and get randomly re-arranged in 

the offspring producing both parental and new 

combination of traits 

155 (c) 

Test cross is a cross between homozygous 

recessive parent and F1 offsprings. The genotypic 

ratio as well as phenotypic ratio of such cross is 1 

: 1. 

 

Analysis of the given data in question shows 

almost 1 :1 (94:89) ratio. Hence, the genotype of 

the two parents will be Tt and tt. 

156 (b) 

External morphology or appearance or 

descriptive term of an genotype is called 

phenotype 

157 (d) 

The distance between the two nucleotide base 

pairs of DNA is 3.4Åor .34 nm or .34 nm or . 34 ×

110−9m 

158 (a) 

DNA is a long chain of on polymer of 

deoxybonucleotide in which a phosphate group is 

attached to 5’-OH of nucleotide through 

phosphodiester linkage. Nucleotides are the 

monomer of DNA 

159 (d) 

Somatic cell of gorilla, chimpanzee and orangutan 

have 48 chromosome (24 pairs) while humans 

have 46 chromosome (23 pairs) 

160 (c) 

A mammoth is any species of the extinct genus 

mammuthus. They are commonly equipped with 

long, curved tusks and, in northern species, a 

covering of long hair is present. They lived from 

the Pliocene epoch (from around 5 million years 

ago) into the Holocene at about 4,500 years ago in 

Europe, Asia and America as far south as Mexico. 

They were members of the family Elephantidae 

which contains, along with mammoths, the two 

genera of modern elephants and their ancestors 

161 (a) 

Female infanticide means murder of female 

infant. It is commonly reported from Usalampatti. 

162 (d) 

Certain types of leukocytes (WBC) of our body 

like Polymorpho-Nuclear Leukocytes (PMNL-
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neutrophils), monocytes and natural killer (type 

of lymphocytes) in the blood as well as 

macrophages in tissues can phagocytose and 

destroy microbes. These all are cellular barriers 

163 (b) 

VCRC stands for Vector Control Research Centre 

situated at Pondicherry. 

165 (d) 

Dharwar American variety of cotton is the 

product of parasexual hybridization 

166 (b) 

The pulp prepared from the straw of several 

species of family-Poaceae is used in 

manufacturing paper of almost course and fine 

quality, straw board, artificial rayon, etc.  Some 

commonly used genera are Bambusa, Erianthus, 

Oryza, Saccharum, etc. 

167 (a) 

Turpentine oil is obtained from Pinuslongifolia.  It 

is used in rubber, paint and varnish industries. 

171 (d) 

The green revolution succeeded in increasing 

food supply because of 

(i) Use of improved crop varieties 

(ii) Use of agrochemicals (fertilisers and 

pesticides) 

(iii) Use of better management practices 

172 (d) 

All of the above. 

In recombinant DNA technology, a probe is 

allowed to hybridise to its complementary DNA in 

the clone of cells. The cells are then detected by 

autoradiography. The cells with mutated genes 

will not be observed on the photographic film 

because the probe was not complementary to the 

mutated genes 

173 (c) 

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 (d) 

Production of caffeine, tannin, quinine are the 

examples of secondary metabolites, which are 

secreted by plant against herbivores. Production 

of hormone like chemicals throns, spines also the 

strategy of plant to avoid grazing or herbivores. 

Production of non-woody is not the adaptation for 

plant from predation 

175 (b) 

Ecosystem is composed of biotic components and 

abiotic (non-living) components.  The biotic 

components of forest ecosystem are primary 

consumers (e.g., rabbit, moles, deer, squirrels, 

grasshoppers, etc), secondary consumers (e.g., 

carnivorous, birds, snake, lizard, etc) and 

decomposers (fungi and bacteria).  In tropical and 

subtropical forests, rate of decomposition is more 

rapid than temperate.  

176 (d) 

Biogeochemical cycle. 

In sulphur cycle, the main reservoir is earth crust. 

In carbon cycle, the main reservoir is atmosphere 

177 (c) 

A species of organism that is not native to a 

locality and having been moved there from its 

natural range by humans or other agents is called 

exotic species, 𝑒. 𝑔., water hyacinth, 

𝑃𝑟𝑜𝑠𝑜𝑝𝑖𝑠𝑐𝑖𝑛𝑒𝑟𝑎𝑟𝑖𝑎, etc. 

178 (b) 

Rhino (𝑅ℎ𝑖𝑛𝑜𝑐𝑒𝑟𝑜𝑠𝑢𝑛𝑖𝑐𝑜𝑟𝑛𝑖𝑠) are protected 

inKaziranga National Park. This park is situated 

arAsom. 

Ranthambor and Bandipur national parks are 

tiger (𝑃𝑎𝑛𝑡ℎ𝑒𝑟𝑎𝑡𝑖𝑔𝑟𝑖𝑠) reserve, while Gir forests 

protect lion (𝑃𝑎𝑛𝑡ℎ𝑒𝑟𝑎𝑙𝑒𝑜𝑝𝑒𝑟𝑠𝑖𝑐𝑎).  

179 (c) 

The word ‘activated sludge system’ is derived 

from the practice of adding to the incoming 

sewage of the sludge from a previous batch. This 

sludge inoculums contains large numbers of 

metabolizing bacteria, together with yeasts, molds 

and Protozoa. An especially important ingredient 

of the sludge are species of Zoogloea  bacteria, 

which from flocculent masses (floc) in the 

aeration tanks. The activity of these aerobic 

microorganisms oxidizes much of the effluent’s 

organic matter into carbon dioxide and water. 

When the aeration phase is completed, the floc 

(secondary sludge) is allowed to settle to the 

bottom just as the primary sludge settle in 

primary treatment.   

180 (c) 

A fine powder of recycle modified plastic is called 

polyblend. Polyblend has been mixed with 
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bitumen to lay roads in Bengaluru. Polyblend 

enhance bitumen’s water repellant properties and 

helps in increase the life of road 

 


