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SOLUTIONS
BIOLOGY
of humans. Milk will be converted into
A—>E->B—>DA curd or yogurt based on process of
fermentation. Normally, Milk consists of
the globular proteins known as casein.

Lactic acid bacteria and casein forms a
Rheumatoid arthritis is a autoimmune chemical reaction forming curd.

diseases in which; Body attacks self cells
The ability to differentiate pathogens or
foreign molecules from self cells is lost. ] Carrier of genetic information from DNA
to ribosomes synthesising polypeptides.

Thymus glands is large sized at birth but
reduces in size with aging.

07. (D) Functions of mRNA:

Secondary o6cyte. (n =23)

. o o Carries amino acids to ribosomes.
P-iii, Q-iv, R-ii, S-i

Conversion of milk to curd is the right * Constituent component of ribosomes.

treatment that plays an importantrole | 08. (A)  UAA, UGA, UAG
in the micro organism for the well being
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1. Gametogenesis
2. Gamete transfer

14.

15.
16.
17.

18.
19.

20.
21.

22.

23.

(A)
(B)
(B)

(D)

(B)

Pre-fertilization
events

(D)

(B)
(A)
(A)

(C)
(C)

(D)
(C)

(C)

(C)

Sandal wood is a partial root parasite.
Mutualism

In case of option ‘B’ most of the
offspring will be tall and a few will be
dwarf (TT, Tt, tt). Option ‘B’ is the correct
answer.

Gametogenesis — Syngamy — Zygote
— Embryogenesis

Embryo development.

Events in sexual reproduction

Fertilization Post-fertilization
events

!

1. Zygote

2. Embryogenesis
(embryo development)
Endangered (ER): It is facing a high risk
of extinction in the wild in the near
future if conservation measures are not
promptly taken.

Botanical garden.
Amazon rain forest.

Among plants; angiosperms show largest
number of species.

Steller’s sea cow is an extinct animal.

Kary Mullis was awarded the Nobel Prize
for the development of PCR technique.

Electroporation.

Restriction enzymes belong to a class
of enzyme called nuclease. Restriction
enzymes prevent the multiplication of
bacteriophage in bacteria.

To produce in large quantities the
development of bioreactors, where large
volume (100-1000 litres) of culture
(continuous) can be processed, was
required.

Lysozyme is used for breaking the
membranes which surround DNAs.
Ribonuclease is used for removing RNA.
Protease is used for removing protein.
All these steps are necessary for
isolation of DNA from bacteria.

24,
25.

26.

27.

28.

(D)
(C)

(D)

(D)

(A)

Agrobacterium

Pathophysiology is a combination of
pathology and physiology. While
physiology is about various biological
processes, pathology is about diseased
state.

PHYSICS
In series, the effective e.m.f. of cells =3 E,

effective internal resistance =3 r

In parallel, the effective e.m.f. of cells = E,
effective internal resistance=r/3

3E E
As per question, I = 57 5775003

or6+r=2+3rorr=2Q

1= 3%2 _5_475a
2+3x2 8

Initially at t = 0, the inductor will act as
a open circuit and no current will pass
through the circuit, hence current in
circuit = 0.

1
Magnetic field energy = 5 Li? = 0, since
i=0;

Power delivered by battery =Vi=0 as
i=0

di
And emfinduced = La , since current is

changing with time in inductor hence the
emf induced will be non-zero.

Inthis case, the north pole of a very long,
bar magnet is coinciding with the centre
of the circular loop carrying electric
current i. So, the magnetic field lines
almost lie on the plane of the ring and
the force due to the field lines is
perpendicular to the field lines and to
the plane of the circular ring.

Let idl be the current element, B be the
magnetic field and dF be the force on
the current element idl.
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29. (B)
30. (C)
31. (D)
32. (C)

Now, dF:Bidl:F:jO”aBim

= F = 2raiB

Thus, the force acting on the wire is
27aiB and it is perpendicular to the
plane of the wire.

According to Gauss' law, the term g

enclosed

on the right side of the equation (JSSE. =

q enclosed/Ip0 includes the sum of all
charges enclosed by the surface called
(Gaussian surface).

In left side equation, the electric field is
duetoallthe charges present bothinside
as well as outside the Gaussian surface.

Hence, E on LHS of the above equation
will have a contribution from all charges
while g on the RHS will have a
contribution from g, and g, only.

In a hydrogen atom, electron revolving
around a fixed proton nucleus have some
centripetal acceleration. Therefore, its
frame of reference is non-inertial. If the
frame of reference, where the electron
is at rest, the given expression is not
true as it forms the non-inertial frame

of reference.
mAg = mCu x EAg/ ECu

=2x108/(63.6/2)=6.8mg

The energy required to dissociate a
carbon monoxide molecule into catbon
and oxygon atoms is E =11 eV

We know that, E=hv =6.62 x 10734 J-s

v = frequency

= 11eV=hv
11x1.6x107"
L=t =) 65x10°°Hz
6.62x10"

The above frequency of radiation
required for the given dissociation lies in
ultraviolet region.

33.

34.

35.

36.

(C)

(D)

(D)

(B)

Herer=40cm=0.4m
0 = 0° (an axial line)
V=24x10"°J/A-m;M="?

As V:ﬁMc?SG
At r

2.4x10°=10"
* (0.4)

M =38.4 A-m?

Two images form, one at O' and the
other at 0"

The rays incident on the surface above
the principal axis will be refracted in the
medium of R.I. p, and form the image at
o".

But the rays falling below the principal
axis will be refracted in the medium
having R.I. p, and the image will be
formed at O'. Hence, two images will be
formed.

Current flowing through 2 Q resistance

Y 2.5

is given by |= = =1A
B Y R T2 050)

Potential difference across the internal
resistance of cell

=(0.5Q)(1A)=05V

Here, capacitor is connected in parallel
with 2 Q resistance, so it will also have
2 V potential difference across it.

P.D. across 4 uF capacitor =2.5V -0.5
V=2V

The charge on capacitor plates
Q=CV=(4puF)x2V=8uC
Here R=109 Q, X = oL = 2nnL
=21 x50x%x0.5=50n

Z=\R*+X! =4/109” +(50)’ =191.12Q

=5 190 g5y
Z 191.12
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37.

38.

39.

40.

(C)

(A)

(D)

(C)

According to Brewster’s law, the light
reflected from the top of the glass slab
gets polarised as shown in the figure.
The light refracted into the glass slab
and the light emerging from the glass
slab is only partially polarised.

Therefore, when a polaroidis held inthe
path of emergent light P, and rotated
about an axis passing through the centre
and perpendicular to the plane of
polaroid, the intensity of light shall go
through a minimum but not zero for two
orientations of the polaroid.

When the switch Sis closed, the effective
resistance of the circuit decreases and
hence, current and brightness in lamp P
increases. Due to it lamp P glows with
more intensity. But as lamp Q is shunted,
its glow decreases.

Accordingto Gauss' law of electrostatics,
the total electric flux out of a closed
surface is equal to the charge enclosed
divided by the permittivity,

i.e., ¢ — Qenclosed

So

Thus, electric flux through a surface does
not depend on the shape, size or area of
a surface but it depends on the amount
of charge enclosed by the surface.

In given figures the charge enclosed are
same that means the electric flux
through all the surfaces should be the
same.

Cut off wavelength is given by
_he

eV'
where h = Planck's constan

min

¢ = speed of light
e = charge on an electron

V = potential difference applied to the
tube

When potential difference (V) applied to
the tube is doubled, cutoff wavelength
(A' ) is given by

41.

42.

43.

44,

45,

(B)

(A)

(B)

(A)

(B)

hc

min e(zv) min 2

Cutoff wavelength does not depend on
the separation between the filament and
the target.

Thus, cutoff wavelength will be halved
if the the potential difference applied to
the tube is doubled.

CHEMISTRY

k:lxi:ixi:ig_lcm_l
R a 200 2 100

1000 1 1000
A, =kx = X
Molarity 100 0.1
=100 Q7 cm?

K,Cr,0, + 4H,S0, — K SO, + Cr,(SO,), +
4H,0 + 30

or
Cr,07” + 14H* + 6e” — 2Cr** + 7H,0
6Fe’* — 6Fe’ + 6e”

A solid is said to be crystalline if the
various constituent particles (atoms,
ions or molecules) of which the solid is
made, are arranged in a regular, definite
geometrical pattern within the solid. The
sharp melting point of crystalline solids
due to regular arrangement of
constituent particles that are observed
over a long distance in the crystal lattice.

The correct increasing order of boiling
points of given compounds is

Propan-1-0l-97 °C
Butan-2-0l-100 °C
Butan-1-o0l-117.7 °C
Pentan-1-o0l-13.8 °C

Rate constant, k =102 s
Initial reactant conc. [A] =10g
Final reactant conc. [A] =2.5g
Time requiredt =7?

For a first order reaction,
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46.

47.

48.

49.

50.

(A)

(B)

(C)

(B)

(B)

10g

_2303, [A], 2.303 og
2.5¢g

T og[A]t_IO"Zs"l

=2.303x10%log4s
=230.3x0.6020s =138.6s

For oxidation at anode, two possible
reactions are oxidation of chlorine and
of oxygen. Out of these two, oxidation of
chlorine ion is preferred because
oxidation of oxygen requires overvoltage.

Chlorine is obtained by electrolysis
giving out hydrogen and aqueous NaOH
as byproducts.

Due to smaller size of oxygen than
carbon, C = O double bond is shorter
(1.23 A) than C = C double bond (1.34 A).

When excess of water is added to BiCl3
solution, it is hydrolysed to form a white
precipitate of Bismuth Oxychloride
alongwith hydrochloric acid.

BiOCI +2HC]

Bismuth oxychloride
(white ppt.)

BiCl, +H,0 >

1500 cc sol. = 1500 x 1.052 g = 1578 g
Solvent = 1560 g, Solute =18 g

18 1000
Molality = %X 1560 0.192

According to Hardy-Schulze law, the
greater the charge on anion, the greater
will be its coagulating power.

Electrolytes | Anionic part | Charge on anion
s 2
Na,PO, PO,
Na,SO, S0, 2
NaCl cr 1

PO;" has highest charge. Hence,

electrolyte Na,PO, will have maximum
coagulating value.

51.

52.

53.

54,

(B)

(C)

(D)

(A)

No. of unpaired electrons in [Cr(H,0),]**
=3

Then p= /n(n+2)

=3(3+2) =15
= ~4BM

No. of unpaired electrons in [Fe(H,0),]**
=4

Then p= ,/4(4+2) =24

= ~5BM

No. of unpaired electrons in [Zn(H,0),]**
=0

Hence, [Fe(H,0),]*" has the highest
magnetic moment value.

TiO, behaves as conductor or insulator
depending on temperature because of
variation of energy gap between valence
band and conduction band with the
variation of temperature.

SF, has distorted trigonal bipyramidal
(see-saw) molecular shape with one lone
pair of electrons, CF, has tetrahedral
shape with zero lone pair of electrons
and XeF, has square planar shape with
two lone pairs of electrons.

C,H,CH,Br willfollow S 1 mechanism on
reaction with aqueous sodium hydroxide
since the carbocation formed CH.CH,
is a resonance stabilized cation.

Benzylic halides show high reactivity
towards the S ' reaction.

The carbocation thus formed gets
stabilized through resonance as shown
in the structure.

®
CH, = CH, cn, ci; 2,
©/
[ :l ® : ; ( je ( ]
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55.

(C)

The correct order of increasing acidic
strength is

Ethanol < Phenol < Acetic acid <
Chloroacetic acid.

Phenol is more acidic than ethanol
because in phenol, the phenoxide ion
obtained on deprotonation is stabilized
by resonance which is not possible in
the case of ethanol.

Also, carboxylic acids are more acidic
than alcohols and phenols as the
carboxylate ion is stabilized by resonance.

Chloroacetic acid is more acidic than
acetic acid due to inductive effect of
chlorine atom which stabilizes the
carboxylate anion.

56.

57.

58.

59.

60.

The Cod

(D)

(B)

(C)

(A)

(B)

CRITICAL THINKING

-

o=

Due to health precautions, businesses
have promoted or shifted to contactless
payment methods, leading more people
to adopt and use these digital payment
options.

-

X4

L

The given statement matches the
information provided, which states that
Star India used the rampant illegal
communication and dissemination of
major sporting events on the internet as
a reason for its plea to the court.

oAO| @~ |[O0AO
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