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Physics

Q.1 The dimensions [I\.ILT_2 ::1_2] belong to the:

Option 1:
self inductance

Option 2:
magnetic permeability

Option 3:
electric permittivity.

Option 4:
magnetic flux.

Correct Answer:
magnetic permeability

Solution:
We know that,

the force per unit length bgive arrying conductors is

o poiriy

2ma

e option (2).

rea of a rectangular field (irl mz) of length 55.3m and breadth 25m after rounding
T the value for correct significant digits is

Option 1:
1382



Option 2:
1382.5

Option 3:
14 x 10?

Option 4:
1358 x 10!

Correct Answer:
14 x 10?
Solution:
| =553 m

b =25m

Area =1x b
=553 x 25 m
= 14 x 10

elea

*." In product or division by arithmetic rules, the answer o of significant figures.

Hence, the answer is the option (3).

Q.3 Plane angle and solid angle hav

Option 1:
Dimensions but no unjt

Option 2:

No units a o di

Option 3:
Both units

dimensions

Units but no dimensions

Correct Answer:
Units but no dimensions

Solution:



_length of arc subtended

plane angle = # ,
radius of arc

Area subtended
( radins )2
.". Both plane angle and solid angle don't have dimensions, But the units of plane angle and solid angle
are radian (rad) and steradian (sr) respectively.
Hence, the answer is the option (4).

Solid angle(Q2) =

Q.4 A ball is projected with a velocity | (s~ at an angle of g()° with the vertical diré
speed at the highest point of its trajectory will be:

Option 1:

5\/§II‘15_1

Option 2:

5ms—!

Option 3:
10ms !

Option 4:
Zero

Correct Answer:

En/éms_l

Solution:
",.---‘-rr“UCOS@

O &

Is as shown in the figure. the ratios of their respective velocity are

b
»

OD 45

0 Time—

displacement—

v



Option 1:
1:1

Option 2:
1:2

Option 3:

1:43

Option 4:

V3l

Correct Answer:

1:v3

Solution:
For the displacement-time graph,
Slope = velocity
- Vi = ( slope )1 = tan30°
Vo = ( slope )o = tan45°
V1 tan30° 1

Vo tandb® /3

Q.6 The ratio of the distances trav g body in the 15t gnd grd 449 4th

second :

Option 1:
1:4:9:16

Option 2:
. . . 7

Option 3:

Correct Answer:
1:3:5:7

Solution:

The initial speed of the body is zero i.e. u=0



Distance travelled in the nth second is given by S,,=u+a/2(2n-1)
= Sp=(a/2)(2n-1) (""u=0)
So, distance travelled in the first second, S1=(a/2)(2x1-1)=a/2

So, distance travelled in 2nd second, S,=(a/2)(2x2-1)=3a/2

So, distance travelled in 3rd second, S3=(a/2)(2x3-1)=5a/2
So, distance travelled in 4th second, S,=(a/2)(2x4-1)=7a/2
= 54:5,:53:5,=1:3:5:7

7

By Galileo's ratio, the distance travelled by a freely falling body is in the ratio 1: 3
(odd number)

& 1Sy tEy sy =1:3:5:T7

Hence, the answer is the option (2).

Q.7 A shell of mass m is at rest initially. It explodes intgi#free fr en g mass in the ratio
2:2:1. If the fragments having equal mass fly offal rpendicular directions with
speed v, the speed of the third (lighter) fra

Option 1:

Vv

Option 2:

2v/2v

Option 3:

3\@?

Option 4:
'ﬁ':"

Corréct Answer:

Evﬁv

mp + s + my — 1m
Somyp =me =04 m&my=02m

Since initially the shell is at rest and also external force is zero



Pi=P;=0
Vv Y
%mz
S S X
vA& Mz my

Pr = myv(i) + mov(j) + msvg

1Iil."'-.[] = —[Evf + El’jjl
Vy = ( 27+ (z]z) — 2V2V
The speed of the lighter fragment is 2,/217

Hence the correct option is 2

Q.8  An electric lift with a maximum load of 2000 kg (lift + passengers) iglhoving up with a
constant speed of | 5 yng— ! The frictional forc i is 2000 N. The
minimum power delivered by the motor to the lift i rns_z)

Option 1:
20000

Option 2:
34500

Option 3:
23500

Option 4:

Solution:
or the mini power delivered by the motor to the lift, lift is moving up with a constant speed i.e net
' zero

orce (by motor) = Frictional force + weight

3000 N + (2000) x 10

= 23000



Paetivered = F' - v
— (23000)(L.5)
= 34500 W

Hence, the answer is the option (2).

Q.9 The energy that will be ideally radiated by a 1(){j;\} transmitter in an hour is:

Option 1:
36 % 101

Option 2:
36 x 10°]

Option 3:

1% 107]
Option 4:

36 % 107]
Correct Answer:

36 % 107

Solution:
Energy = ( power J{ time

10m with negligible mass. The distance of the centre of mass system from the
mass is :

Option 1:
b

—1I11

3

Option 2:
10m



Option 3:
am

Option 4:
10

—1I11

3

Correct Answer:

—1I11

3

Solution:
10 kg (0,0) 20 kg
. ° °®

Let the com be at the origin

1mr] + mears

e = M1 + my

0 — 20 (r1) + 10 (—12)
B 30

ry = % — 1

Ty + 12 = 10 m (given)

20

the distance of the cent ass of stem from the 10kg mass is 13 = —1m

Option 2:
4:1

Option 3:

1:*.@



Option 4:
2:1

Correct Answer:
V21

Solution:
Let the moment of inertia of a thin uniform disc about an axis normal to its plane and its dia
& [ respectively

2
I = Mf‘ = MK}
MR?
I = —— = MK}
Ky
= /2
K, V2

Hence, the answer is the option (1).

Q.12 The angular speed of a fly wheel moving with unifo lar ac
1200 rpm to 3120 rpm in 16 seconds. The angularf@€cele rad/ g2 is:

changes from

Option 1:
4

Option 2:
127

Option 3:
104w

Option 4:
2

-

Solution:



]

il

Winitial = 1200rpm = 1200 x

(=]
=

_ ;107.-md

5

[

T

Winal = 3120rpm = 3120 x

g
=

= 104

Whnal — Winitial

Angular acceleration =

| At
1047 — 407
() = ———
16
GEYy rad
T T2
Hence, the answer is the option (1).
Q.13 Match list | with list Il
List |
a Gravitational constant(G)
b Gravitational potential energy
C Gravitational potential
d Gravitational Intensity

Option 1:

(a) — (ii). (b

Option 2:

(i) ¥

Option 3:

(a) — (iv)

W (5) (). (c) — (iv). (d) — (i)

Correct Answer:

(a) — (ii). (b) — (iv), (c) — (i) (d) — (iii)

Solution:
Gravitational Potential energy — [MILET_z]

_2]

[ML>T 2




Gravitational Potential = [LET_E]
. . F Or 1m—2
Gravitational Intensity = | —| = [I‘\I L'T ‘]
1

Fr?

M1 1112

Gravitational Constant — [

] = [M7'L*T 7]

Hence, the answer is the option (1).

Q.14 A body of mass 60g experiences a gravitational force 3.() N when
point. The magnitude of the gravitational field intensity at that point i

Option 1:
50 N/kg

Option 2:
20 N/kg

Option 3:
180 N/kg

Option 4:
0.05 N/ke

Correct Answer:
50 N/kg

Solution:

Gravitational field sity =
1

B 3N
60 x 1072 kg
= 50 N /kg

Hence, the answ ption (1).



Q.15  Aspherical ball is dropped in a long column of a highly viscous liquid . The curve in the graph
shown, which represents the speed of the ball as a function of time (t) is:

\

Option 1:
B

Option 2:
C

Option 3:
D

Option 4:
A

Correct Answer:
B

Solution:

ball is dropped with initial speed say, u
in speed, the friction drag force by stokes increase
he terminal speed

B — Buoyancy force
F+B=mg



modulus determi

Q.16 Given below are two statements: One is labelled as Assertion (A) and the other i§llabelled 3
Reason (R)

Assertion (A): The stretching of a spring is determined by the shear

of the spring.

Reason (R): A coil spring of copper has more tensile strength a Stagie
dimensions.
an

In light of the above statements choose the most approp

below:
ation of EA) ,

explanation of (A)

he options given

Option 1:
Both (A) and (R) are true and (R) is not the correct e

Option 2:
(A) is true but (R) is false

Option 3:
(A) is false but (R) is ture

Option 4:

Both (A) and (R) are tru e cor

Correct Answer:

spring, the shape of spring is changed. Therefore, we say that the shear

— T—Yﬁtccl =

pper | Tensile Strength oY)
n is true but the reason is not true

Hence, the answer is the option (2).

Q.17  if a soap bubble expands, the pressure inside the bubble:



Option 1:
increases

Option 2:

remains the same

Option 3:
is equal to the atmospheric pressure

Option 4:
decreases

Correct Answer:
decreases

Solution:
Inside the soap bubble, excess pressure is

AT

R
4T
AP = -Pil:]:sidf! — Lontside — E

AP

" P ontside = -P:-ltmf_r-sptmric = constan

With the increase in radius as the bubble e

Hence, the answer is the option

Q.18  Anideal gas dif t processes from the same initial state as shown in the
figure below? e adiabatic, isothermal, isobaric and isochoric. The curve
adiabatic process among 1,2,3 and 4 is.

Option 1:
2

Option 2:
3



Option 3:
4

Option 4:
1

Correct Answer:
2

Solution:

PA

Isobaric
lsotherrgal

Adiabatic

Isochoric

="

curve 4 — pressure is const constant, therefore it is an Isobaric
curve 2 is more steeper than Curve 3
.. curve 2 — Adiabatic

curve 3 — Isothermal
For curve 1, volume is constant
.".curve 1 — Isochoric process.
The correct option is (1)

Q.19 The volume occupied b
intermolecular force

edin 4.5k g water at STP, if the

Option 1:
5.6 % 10% m?

Option 2:

Option 3:
5.6 m*

tion 4

mLi

Correct Answer:
5.6 m”
Solution:

The molar mass of water = | &



Given mass, M = 4500gm
m 4500

no of moles —= —
18

n = 250 mol

At STP, 1 mol occupies 22 4 of volume

lmol — 22.4dm*

250 mol —- V

V =250 x 22.4dm®

V = 5.6 m* (. (dm)* = 107 md)

Hence, the answer is the option (3).

Q.20  Two pendulums of length 121 cm and 100 cm start vibrating in phase. A@ome instant, the
two are at their mean position in the same phase. T vibrations of the
shorter pendulum after which the two are again i ase a

Option 1:
9

Option 2:
10

Option 3:
8

Option 4:
11

Correct Ans

Solution:

*

—_
b2
—

2

€
3

]
=
]
=

£
3
é

Let #, and f}; be the phase covered by the 1st and 2nd pendulum respectively. For the two pendulums to
be in the same phase,

Iﬁ'g — I5'1 =2nmw



For the minimum number of vibrations ie. (n = 1)

Igg _ﬁl :wgt—wltzz?r

(S U

t Ty 1

T, 11 11

T, 1 10
11T

LTy = ——
10

11 1

T T T, Tz

6 Ty 10

11

t 11T,

t=11T»

Hence, the answer is the option (4).

Q.21 |f the initial tension on a stretc
speeds of a transverse wave along

bubled, then the ratio of the initial and final

Option 1:

‘.@:1

Option 2:

1:*/5

Solution:
The speed of a transverse wave along the string is



Hence, the answer is the option (2).

Q.22 Two hollow conducting spheres of radius Ry and Ry (Ry == R»
The potential would be:

Option 1:
more on smaller sphere

Option 2:
equal on both the spheres

Option 3:
dependent on the material property of th

Option 4:
more on bigger sphere

Correct Answer:
more on smaller sphere

Ve e



Let the potential of sphere of radius R| and Ry be V&V, respectively

W<
The potential would be more on smaller sphere.
The correct option is (1)

Q.23 A capacitor of capacitance C' = 900pF is charged fully by 10y bat
(a). Then it is disconnected from the battery and connected to anothe
of capacitance (' = QDDpF as shown in fig(b). The electrostatic energ

is:
o
+
+ r
+ Ik
(@) C
100V
700
B
Option 1:
3.25 x 1075 ]
Option 2:

225 % 1079 ]

Option 3:
1.5 x 107° ]

Option 4:
4.5 = 107

Corréct Answer:



|
V

oV Vo
( charged capacitor just connected (Steady state))

to uncharged capacitor)

As both the capacitor are in a parallel connection they attained the sa

CiVi + CaVo

Common potential = V, =
P 0T T O LG
N 100C +0
- 2C
1ﬁ."r.[] = Hlvolt
% 900 % 1072 x 10

1 i
Ui:]iti:—ll = ECIT‘L"']E =

es -q and +q are placed at a distance of L, as shown in the figure.

® +(q
L >

The magnitude of electric field intensity at a distance R{R == L) varies as

Of)tion 1.

R?



Oftion 2:
R1
Oftion 3:

RS

Oftion 4:
Iz
Correct Answer:

R3

Solution:

-q 5 +Q

Q.25  The angle between the electric lines of force and the equipotential surface is :

Option 1:
45°



Option 2:
an®

Option 3:
180°

Option 4:

D o

Correct Answer:
00~

Solution:
The angle between the equipotential surface and lines of force is always 90 degr

EXPLANATION

The angle between the equipotential surface and lines of force is al cau en the
electric potential becomes constant, the negative potential gradient becomes zero, aij@ithus it makes it
necessary for the Electric field to be always normal with the surfa

Hence, the answer is the option (2).

Q.26  The angle between the electric lines of for. d the equi al surface is:

Option 1:
45°

Option 2:
an*®

Option 3:
180"

Option 4:

o

Correct Answer:

nes are always perpendicular to the equipotential surface.

The angle between an Electric field and an equipotential surface is always 90°. This is because, when the
potential becomes constant, the negative potential gradient also becomes zero, hence necessitating the
need for the Electric field to be always normal with the surface.

Hence, the answer is the option (2).



Q.27  Two resistors of resistance, 1(){){} and 2()(){} are connected in parallel in an electrical circuit.
The ratio of the thermal energy developed in 1{J()(} to that in 2()()(} in a given time is:

Option 1:
2:1

Option 2:
1:4

Option 3:
4:1

Option 4:
1:2

Correct Answer:
2:1

Solution:

I, 100Q
_—’—W—

W
[, 2000

I(200) 21

~ (300) 3

_I(w00) T
T 200+ 100 3
H, _I%le _2
Hy, DRyt 1

The correct og

=

by

m=



Option 1:
should be approximately equal and are small

Option 2:
should be very large and unequal

Option 3:
do not play any significant role

Option 4:
should be approximately equal to 2X

Correct Answer:
should be approximately equal and are small

Solution:
In Wheatstone bridge for the balanced condition
P X
Q Y
X
p =2
Y
YP

Q==

If P& () are equal, then by balancing cond " will be equal which is a possible case.

The correct option is 1

Q.29  Asthe temper s, thé@Blectrical resistance

Option 1:
decreases f;

cto d semiconductors

increases for c but decreases for semiconductors

Option 3:

decreases conductors but increases for semiconductors

Op .
increases for both conductors and semiconductors

Correct Answer:
increases for conductors but decreases for semiconductors

Solution:



The temperature coefficient of resistance (n] is positive for conductors and negative for
semiconductors as

AR
" RAT

Therefore, with the increase in temperature, the electrical resistance increases for conductors but
decreases for semiconductors

Hence, the answer is the option (2).

Q.30 A copper wire of length 1 ()11 and radius (lﬂ_zfﬁ) m has an electrica
The current density in the wire for an electric field strength of 10 (V /s :

Option 1:

10°A /m?

Option 2:

107°A/m? %

Option 3:
10°A /m?

Op_tion 4:
10%A /m?

Correct Answer:
10°A/m?

Solution:
We know that,

J=10" A/m?

Hence, the answer is the option (3).



Q. 31 From Ampere's circuital law for a long straight wire of circular cross section carrying a steady
current, the variation of magneic field in the inside and outside region of the wire is :

Option 1:
A linearly increasing function distance upto the boundary of the wire and then linearly decreasing for
the outside region

Option 2:
A linearly increasing function distance r upto the boundary of the wire and then dg
for the outside region

Option 3:
A linearly increasing function distance upto the boundary of the wire n ling

for the outside region
%hen decreasing with 1/r

Option 4:
uniform and remains constant for both the regions.

Correct Answer:
A linearly increasing function distance r upto the boun

for the outside region

Solution:

below are two statements :

ent I: Biot-Savart's law gives us the expression for the magnetic field strength of an
itesimal current element (Idl) of a current-carrying conductor only.

atement II: Biot-Savart's law is analogous to Coulomb's inverse square law of charge q,
with the former being related to the field produced by a scalar source, Idl while the latter
being produced by a vector source, q.

In light of the above statements choose the most appropriate answer from the options given
below:



Option 1:
Both Statement | and Statement Il are incorrect

Option 2:
Statement | is correct and Statement Il is incorrect

Option 3:
Statement | is incorrect and Statement Il is correct

Option 4:
Both Statement | and Statement Il are correct

Correct Answer:
Statement | is correct and Statement Il is incorrect

Solution:
Statement (1) is correct

Biot-Savart's law gives us the expression for the magnetic field stre al current

element (Idl) of a current-carrying conductor only
B Iuifdhﬂrlﬁ

47 7l
Statement (ll) is incorrect
Biot-Savart's law is analogous to Coulomb's inverse sq
to the field produced by the vector source, Idl

law of with the former being related

el is produced by a ' scalar source " '.

Hence, the answer is the option (2).

Q.33  Along solenoid of radj
the magnetic field stg

per mm. If 1 A current flows in the solenoid,
entre of the solenoid is?

Option 1:
12.56 % 102

Option 3:
6.28 = 10

Correct Answer:
12.56 x 1072T

Solution:



r=1mm

N
n = 7= 100 turns per mm
i=1A
Beentre = foni
=47 x 1077 x — % 1
0 10~ m

Biogre = 12.56 x 1072 T

Hence, the answer is the option (1).

Q.34  Asquare loop of side 1 ad resistance () is placed in a magnetic field
of the loop is perpendicular to the direction of the magnetj
the loopis:

Option 1:
0.5weber

Option 2:
lweber

Option 3:
zero weber

Option 4:
2webher

Correct Answer:
0.5weber

Solution:

¢ =BA = (0.5)(1)

¢ = 0.5 weber

Hence correct option is 1



Q.35  Abigcircular coil of 1000 turns and average radius 1 (i is rotating about its horizontal
diameter at 2 yq.d s L. If the vertical component of the earth's magnetic field at the place is
2 % 1027 and the electrical resistance of the coil is 12 56(}, then the maximum induced
current in the coil will be :

Option 1:
1.5A

Option 2:
1A

Option 3:
2A

Option 4:
0.25A4

Correct Answer:

1A

Solution:

B

Vv
e = egsinwt

Peal emf induced = e

connected to an AC source of voltage, V = 200 sin{ 100t) volts, If the resonant frequency
of the LCR circuit is ¢y and the frequency of the AC source is 1/, then :

Option 1:

My =1 = —HZ



Option 2:
D
vy = —Hz, v =50 Hz

il

Option 3:
, 100
v = 100 Hz:; 1y = THZ

il

Option 4:
p = 1 = 50 Hz

Correct Answer:
a0

g = 1Y = —Hz
T

Solution:
V' = 200 sin(100t)

—_

Hence, the answer is the option (1).

Q.37  The peak voltage of the AC source is equal t

Option 1:
the rms value of the ac sourc

Option 2:
\/2 times the rms valu e acsource

3-

——times the #ilis

NG

of the ac source

T voltage supplied to the circuit

Correct Answer:
\/2 times the rms value of the ac source

Solution:



Peal Voltage

V2
~. Peak voltage = v2(RMS voltage)

= RMS Voltage

Hence, the answer is the option (2).

Q.38  Match List-I with List-II

List-l List-1l
(Electromagnetic waves) (Wavelength)
(a) AM radio waves M10-10y

(b) Microwaves

(c) Infrared radiation

(d) X-ray

Choose the correct answer from the options give

Option 1:
(a)-(iii), (b)-(iii),(c)-(i),(d)-(iv)

Option 2:
(@)-(iii), (b)-(iv).(c)-(ii),(d)-(i)

Option 3:
(@)-(ii), (b)-(iii),(c)-(iv),(d)(j

Option 4:
(a)-(iv), (b)-(iii) (g

List-II
gnetic waves) (Wavelength)
radio waves () 10°m
(b) Microwaves (i) 10~ %m
(c) Infrared radiation (i) 10~4m
(d) X-ray (iv) 10~ 9m

Hence, The answer is the option (3).



Q.39  When light propagates through a material medium of relative permittivity £, and relative
permeability fir, the velocity of light v is given by : (c- velocity of light in vacuum)

Option 1.

r
v=,/—
Hy Q
Option 3:
Option 4:
Solution:

V=2
For light traveling in the medium of relative Al an ittivity, Hr and € respectively the
speed of light is

Correct Answer:
C

vErHr

Vo=

Hence, the answer is the

Q.40 A biconyex len radii of curvature,2() c111 each. If the refractive index of the material of
the er of the lens is

Option 1:
+20D
_|_

Option 3:
infinity

Option 4:
+2D



Correct Answer:

+5D
Solution:

/R
R

m

R =20cm
=15
1 1 1
—=(u—1 —
T ](HR] (—R])
1 2u—1) 1 1 1 )
—_ = = — = = - D
f R R TR 20em

The power of the lens is 5]

The correct option is (2)

lane boundary. The speed of light in
respectively. The critical angle for a

Q.41 Two transparent media A and B arg
those media are 1.5 x 1[]531;.;’.
ray of light for these two media #

Option 1:
sin~1{0.750)

Option 2:
tan~1(0.50

jog 3:

Solution:



Medium 1

Vi (Denser)
Medium 2
v, (Rarer)

1
[ "n._f
ft1 = o
, 1 HR M2
Sl = —g = — = —
Hp HD H1
sin. = 0.75

i. = sin H{0.75)

Hence correct option is 1

Q.42 Alight ray falls on a glass surface of the refra index /3 at an angle §()°. The angle

between the refracted and reflec Id

Option 1:
60°

Option 2:
a0

Option 3:
120°

Solution:



Incident
Reflected
ray ray

H=\3

Reflected
ray

Zr = /i = 60°(Laws of reflection)
i1 sini = pgsinr’

1 % sin60° = v3sinr’

= 7' =30°

The angle between the refracted and reflected rays wouldgbe
(180 — (r +7")) = 90°

bserves 8 fringes in a certain segment of the
avelength is used. If the wavelength of light
ges he would observe in the same region of the

Q.43 |n Young's double slit experime
screen when a monochromatic 1§

is changed 400nm, th
screenis:

Option 1:
8

Option 2:

Option 3:
12

Correct Answer:
12

Solution:
Let the length of the segment be y



Since there are 8 fringes in that segment

831 =v ..(1)

From eqgn (1)

83 = naffy

8% A =ngAg

8 x 600 = ny(400)
ny = 12

Hence, the answer is the option (3).

Q.44  The graph which shows the variation of the elengllh (A) of a particle and its
associated momentum (p) is :

Option 1:

f

A

Option 2:

Option 3:




Option 4:

t
A
P—
Correct Answer:
A
P—
Solution:

The Broglie wavelength of a particle is A = —
P
P — momentum of particle

Ap = h = constant

.. A vs p the graph will be a rectangular hyperbola

A

> P

Hence the correct optig

Q.45 I

Wh noc atic lights of frequency, 1+ and Sare incident on a photoelectric metal,

-

=
t st tial becomes % and /s respectively. The threshold frequency for this

=

Option 1:

Option 2:
2P

ot



Option 3:
3

-/

2

Fa

Option 4:
21

Correct Answer:
-1
2
Solution:
By Einstein's photoelectric equation,

For the first source

V.
hu:.;;]{,Jrc; ....... (1)

i

For the second source,

2 Eqn (1) - Eqn(2)

3h .
- =0 = hay

vy — threshold frequency
512

I = —
0 9

i

Hence, the answer is the

Q.46  |nthe givenn reaction, the element X is : ﬁ;“fg S X +et 10

2
10 Ne

Option 2:
2{?5 Ne

;Mg

Option 4:
23
11 Na



Correct Answer:
a2
10 Ne

Solution:
T owr
BENa— X +le+w

22=A+0
A =22
11=72+1
LA =10

The atomic number and atomic mass number of X are 10 and 22 respectively
oy 22

Hence the correct option is 2

Q.47  Let T and T, be the energy of an electron in the fi secon j tates of the
hydrogen atom, respectively. According to Bohr's gi@del o eratio T : Tyis:

Option 1:
4:1

Option 2:
4:9

Option 3:
9:4

Option 4:
1:4

Correct Ansgi@r:

Solution:

For the first excited state, n; = 2

For the second excited state, ny = 3

13.6eV  —13.6eV
1] 4




~13.6eV _ —13.6eV

2
15 9

Ty =

Ty 0

T, 4

Hence, the answer is the option (3).

Q.48 A nucleus of mass number 189 splits into two nuclei having mass numbers 125
ratio of the radius of two daughter nuclei respectively is :

Option 1:
4:5

Option 2:
54

Option 3:
2516

Option 4:
1:1

Correct Answer:
54

Solution:
l) r
lSﬁlN 125 Nl _|_{5-1 NZ

A = 125

i and mass number relation is

ence, the a er is the option (2).



Q4 TpIN PINE
{(a)
_.PN NP—.
o)
|—NP NIP [
|
"(c)

In the given circuits (a), (b) and (c), the potential drop across the two p nctlons are
in:

Option 1:
Circuit (b) only

Option 2:
Circuit (c) only

Option 3:
Both circuits (a) and (c)

Option 4:
Circuit (a) only

Correct Answer:
Both circuits (a) and (c)

Solution:
(B) Both circuits (a) and
for circuits (a) & (c)
Circuit (b) is reveg

re for . The potential drop across both the diodes will be the same

ere is no current through the circuit.

ification, if the input frequency is i) Hz, then the output frequency would

30 Hz

Option 2:
60H =



Option 3:
120 Hz

Option 4:
zero

Correct Answer:
60H =

Solution:
Inpute voltage

\'

/-\ » t
A

After rectification, The output voltage is

It can be seen from the graph that frequeng | input are same

fi:]put — foutput = 60Hz

The correct option is (2)




Option 1:

A B C
0 0 1
0 1 0
1 0 0
1 1 1
Option 2:
A B C
0 0 1
0 1 0
1 0 1
1 1 0
Option 3:

A B C




Option 4:
A B C

0 0 0

0 1 1

1 1 0
Correct Answer:
A B C
0 0 1
0 1 0
1 0 1
1 1 0
Solution:
A AB
A
B
D
B B (K .B)
C = (AB) (AB)

Chemistry



Q.1 What mass of 957 pure CaC O will be required to neutralise

50 mL of 0.3MHC] solution according to the following reaction?

C.‘.aC.‘-Dgf_,ﬂ + EHC.'-L:MJ} —+ C.‘-acjlg{ ag) T C!Dg{ g) T EHZOU}
[Calculate upto second place of decimal point]

Option 1:
132 ¢

Option 2:
3.60 g

Option 3:
9.50 g

Option 4:
L.25 g

Correct Answer:
1.32 ¢

Solution:
Give reaction

CE’LCO;{H} + EHC-L:MJ} — C
From above,

For 2 mole of H(

0= 0.5
Tam mole of CaCOy4

-

For some of (),5N H(C] solution 1.25g of C'aC!()4 required
But C'aC'Oyis 85% so,

FaCO5 is 95% so,



mass of pure CaCOy

% Purity = % 100

Total Mass of impure CaCOjy

Hence, the answer is the option (1).

Q.2 Identify the incorrect statement from the following.

Option 1:
All the five 4] orbitals have shapes similar to the respective 3¢ or

Option 2:
In an atom, all the five 3] orbitals are equal in energy in free

Option 3:
The shapes of d, dy, and d, orbitals are similar
to each other.

ch othe » — v2 and d,2 are similar

X

Option 4:

All the five 5¢] orbitals are differ ed to the respective 4] orbitals.

Correct Answer:
The shapes of dyy dy,

itals a

imilar to each other; and dxg — 1-'2 and d»2 are similar

to each other.

Solution:

dz?



C/

dxy dyz dzx

As evident from the orbital diagrams, the shapes of dx? — }_,2 and (]2 are not similar.
Thus, Statement in option (3) is not correct

Hence answer is option (3).

Q.3 If radius of second Bohr orbit of the Ha* ionis 105.8 pim, whatis the

orbit of T ;2+ion?

Option 1:
L5.87pm

Option 2:
L.587Tpm

Option 3:
158.7TA

Option 4:
158, Tpm

Correct Answ,
158, 7pm

olution:
We know,




= 158.Tpm

Hence, the answer is the option (4).

Q.4 The IUPAC name of an element with atomic number 119 is

Option 1:
unnilennium

Option 2:
unununnium

Option 3:
ununoctium

Option 4:
ununennium

Correct Answer:
ununennium

Solution:

IUPAC name of the element with g unennium

Hence, the answer is the opti

Q.5 Amongst th
repulsigas?

wing w € will have maximum ' lone pair - lone pair ' electron

Option 1:
IF 5

Option 3:
Xel 7



Option 4:
CIF,

Correct Answer:

KC'FQ

Solution:
The maximum number of lone pairs on the control atom is present on Xe in Xel'y

Hence maximum lone pair - lone pair repulsion will be present in X¢

Hence correct option is 3.

Q.6 Which amongst the following is incorrect stategae

Option 1:

(', molecule has four electrons in its two olecular orbitals.

Option 2:
H_ ion has one electron

Option 3:
Ogionis di

Option 4:

The bond , 09,05 and 02~ are 2.5, 2, 1.5 and 1 respectively.

Solution:
()5 ion will be paramagnetic due to the presence of unpaired electrons in m — 2p orbital of molecular

orbital

Hence, the answer is the option (3).



Q.7 A10.0 L flask contains 64 g of oxygen at 27°(. (Assume ()5 gas is behaving ideally). The
pressure inside the flask in bar is

(Given R = 0.0831 L bar K~! mol™!)

Option 1:
4985.6

Option 2:
49.8

Option 3:
4.9

Option 4:
2.5

Correct Answer:
4.9

Solution:
From ideal gas equation, we have

PV = nRT

~ P(10) = (E) (0.0831)(300

32

= P = 4.986 bar.

Hence correct option is 3.

Q.8 i not ct mathematical equation for Dalton's Law of partial pressure? Here P
of

aseous mixture.

Option 1:
P=mn

A%

P; = %P, Where P; =partial pressure of jth gas
X; =mole fraction of jth gas in gaseous mixture



Option 3:
P; = x; P!, where x; =mole fraction of ith gas in gaseous mixture
P! = Pressure of jth gas in pure state

Option 4:
p=PpP1+PpP2+DP3

Correct Answer:
P; = x;P. Where P; =partial pressure of jtk gas
X; =mole fraction of jth gas in gaseous mixture

Solution:
Daltons law of partial pressure equations are :
RT RT RT
Pl = IIIF.PQ = Ilg?.Pj = Il;j?
RT RT RT
Pigtw =P1 + P2+ Py = TR v
Pi — Kiptutnl

but P, = X, P{] is not the equation of Dalton's law of Ip

Hence correct option is 2

Q.9 Which of the following p.V curve @ S tig® maximum work done?

Option 1:

Isothermal




Option 3:

Isothermal

Y

Option 4:
Isothermal

S

\

Correct Answer:

Isothermal
P _\‘

\

Solution:
In the P_V curve, the work is equal to the are ve.

In graph (I) has the maximum area under t o il have maximum area under the curve

P Isothermal

Vv

e above reaction 2981, K. is found to be 3 () « 1)~ If the concentration of (05 at
brium is (J.040M then concentration of 05 in M is

Option 1:
1.9 % 1075

Option 2:
2.4 % 10%



Option 3:
1.2 x 10%

Option 4:
4.38 % 1072

Correct Answer:
4.38 x 107+

Solution:

30s( g) = 203(g)

[03]_2
(0]

C

= 3x 107" = [0—3]2
(0.04)3

= [03]* =3 x 107 x (0.04)°
= 03] =1.92 x 1079
= [0;] = 4.38 x 10~%

Hence, the answer is the option (4).

Q.11 The pH of the solution containin
acid is [Given pIK of CH3CO

f (1100 sodium acetate and ) ()1 M acetic

Option 1:
3.07

Option 2:
4.57

Option 3:
2.57

Option 4:
o7

Correct Answer:
5.57
Solution:

Given salt ( sodium acetate ), M = 0.10.V = 50ml Weak acid

(CH3COOH) . pKa = 4.57 and M = (.01 So, weak acid and salt form an



acidic buffer

[ salt] |
Then, pH = pK, + log
en, p P, + Dg[ﬂcid]
U.l]
H =457+ log ——=—
P LIy

pH = 5.57

Trick: acetate ion is a base and if we add base in acid the pH solution will

increase. So, pH of solution will be greater than 4 57

Hence, the answer is the option (4).

Q.12  Match List-l1 with List-II

List-I(Hydrides)

(a)MgH,

ITFJ:IG['H_-I

List-li(Nature)

(i) Electron pri@€ise

(i) Ele deficie

Option 1:
i), (b)-(i

Option 2:
(a)-(i),(b)-(ii

ption 3:
ii ()-(iv),(d)-(i)

Option 4:
(a)-(iv),(b)-(i),(c)-(ii),(d)-(ii)

Correct Answer:
(a)-(iv),(b)-(i),(c)-(ii),(d)-(iii)




Solution:
By the definition of Hydrides

MgH, — lonic

(GeH, — Electron precise
BsH; — Electron deficient
HF —s Electron rich

(@) - (iv), (b) - (i), (c) - (i), (d) - (iii)

hence correct option is 4

Q.13 |dentify the incorrect statement from the following

Option 1:
The oxidation number of [{ in KO5 is +4.

Option 2:
lonisation enthalpy of alkali metals decreases from to

ottom in the group.

Option 3:

Lithium is the strongest reducing agent a he alk@l# metals.

Option 4:
Alkali metals react wit

tert thei droxides.

Correct Answer:
(g is +4.

Solution:
I in KOgis +4, is wrong because [ oxidation number is +1,

Hence correct option is 1.



Q.14  Match List-l with List-II

List-I List-ll

fﬁ]Li (i) Absorbent for carbon dioxide
f]'«“']Nﬂ (i) electrochemical cells

fC]KOH (iii) coolant in fast breeder reactors
fd](:.'-s (iv) photoelectric cell

Choose the correct answer from the options given below:

Option 1:
(a) - (iii), (b) - (iv), (c) - (ii), (d) - (i)

Option 2:
(a) -(0),(b)-(iii),(c)~(iv),(d)-(ii)
Option 3:

(@)-(D),(b)-(iii),(c)-(i),(d)-(iv)

Option 4:
(a) - (iv), (b) - (i), (c) - (iif

Solution:

1. Lithium is d to make electrochemical cells.

Liquid sodjih metal is used as a coolant in fast breeder nuclear reactions.

otassium hydroxide ) is used in the manufacture of soft soap. It is also used as an excellent
absorbent of carbon dioxide.

4. Caseium is used in deciding photoelectric cells.
So, (a) - (i), (b) - (iii), (c) - (i), (d) - (iv)

Hence the correct option is 3.



Q.15  Which of the following statement is not correct about diborane?

Option 1:
The four terminal B-H bonds are two centre two electron bonds.

Option 2:
The four terminal Hydrogen atoms and the two Boron atoms lie in one plane.

Option 3:
Both the Boron atoms are spz hybridised.

Option 4:
There are two 3 -centre-2-electron bonds.

Correct Answer:
Both the Boron atoms are sz hybridised.

Solution:
The structure of Diaborone is given below :

H - H~
PP
B

H” ">~<H--~

the terminal B-H bonds are 2c-2e bonds

C se the correct statement:

Option 1:
Diamond is covalent and graphite is ionic.



Option 2:
Diamond is sp” hybridised and graphite is sp? hybridized.

Option 3:
Both diamond aat graphite are used as dry lubricants.

Option 4:
Diamond and graphite have two dimensional network.

Correct Answer:
Diamond is sp® hybridised and graphite is sp? hybridized.

Solution:
In diamond, each carbon atom undergoes spﬂ hybridization and lin s by
using hybridised orbitals in tetrahedral fashion. In graphite, each car I nal ring

undergoes sz hybridization and makes three sigma bonds with the neighbouring ca
Fourth electron forms 7 bond.

Diamond and graphite both of them are covalent.
Only graphite is used as dry lubricant.
Diamond form 3D network and graphite forg

hence correct option is 2.

Q.17  Given below are two offf®" ope is labelled as Assertion (A) and the other is labelled as

Reason (R).
Assertion ( than [
Reason (R): aker than [ — [ bond.

In the Jj ove statements, choose the most appropriate answer from the options
giv

Option 1:

Both (A) an ) are correct but (R) is not the correct explanation of (A).

Option 2:
(A) is correct but (R) is not correct.

Option 3:
(A) is not correct but (R) is correct.



Option 4:
Both (A) and (R) are correct and (R) is the cornect explanation of (A).

Correct Answer:
Both (A) and (R) are correct and (R) is the cornect explanation of (A).

Solution:
Interhalogen compounds are more reactive than halogens ( except fluorine ). This is because g

bond in interhalogens is weaker than X — ¥ bond in halogens except ' — F'bond .

So, [(C'] is more reactive than [, and because of [ — ('] bond is weaker than [ — [ bond.

Hence the correct option is 4.

Q.18  Given below are two statements.

Statement I:
The boiling points of the following hydrides of group 16 el@ment the orders-

HgD < Hg S = HESEQ < HgT['
Statement lI:
The boiling points of these hydrides increases wit rease inmo .
In the light of the above statements choose opria@@answer from the options
given below
Option 1:

Both Statement | and Statement

Option 2:
Statement | is correc State i orrect.

Option 3:
tatement Il is correct.

Solution:
The boiling points of the following hydrides :

Hgs < HgSE‘ < HgT[' < Hgo



The boiling points of their hydrides increase with the increase in molar mass from H5 S to
H> Te, but due to the presence of H-bonding in H5 () and that forms intermolecular
H-bonding which increases the boiling point of Hy O

So, statement | is incorrect and statement Il is correct

Hence, the answer is the option (3).

Q.19 The correct IUPAC name of the following compound is :

Cl OH

Br

Option 1:
6 — bromo — 2 — chloro — 4 — methylhexan — 4 — ol

Option 2:
I — bromo — 4 — methyl — 5 — chlorohexan

Option 3:
6 — bromo — 4 — methyl — 2 — chlor

Option 4:

1 — bromo — 5 — chloro — 4 — — ol
Correct Answer:

1 — bromo — 5 — chl — 3 —ol

Solution:

Q.20  The Kjeldahl's method for the estimation of nitrogen can be used to estimate the amount of
nitrogen in which one of the following compounds?



g /8
=3 <3
S S
S ZzZ 3
N =

Correct Answer:
N H?

Solution:

Hence the correct option is 2

nds and compounds containing nitrogen in aromatic rings do not respond



Q.21 which of the following is suitable to synthesize chlorobenzene ?

Option 1:
Phenol, NaNO5, HCI1, CuCl

Option 2:
, HCI
Option 3:
NH,
' . HCI,Heating
Option 4:

Benzene, Cly, anhydrous FeCl;

Correct Answer:
Benzene, Cly, anhydrous FeCly

Solution:
Chlorobenzene can be obtained from benze Cly/FeCly
Cl,
FeCl,
hence correct option is
Q.22 w gst the following is not an aromatic compound ?

Option 1:

Option 2:



Option 3:

J

Option 4:

<

Correct Answer:

J

Solution:

(1)

Gl ) planer, cyclic => Aromatic

9l =), planer, cyclic = Aromatic & ,
@at
ofgtic

r

(2)

fel—), not Planar, not cy

4)

[—
Grel—!, planar,

SISEe

hence correct option is 3.

se the most appropriate answer from the options given below:

Option 1:
(a), (b), (d) only



Option 2:
(b), (c), (d) only

Option 3:
(a), (c), (d) only

Option 4:
(a), (d) only

Correct Answer: Q
(a), (b), (d) only

Solution:
NCERT based

The oxidation of SO, to S is catalysed in the presence of particulate matter

2503(g) + O2(g) — 2505(g)
The reaction can be promoted by Ozone and hydrogen

SO2(g) + HoO2(1) — Ha504(aq).

Hence correct option is 1

Q.24  Given below are two
as Reason (R).
Assertion (A)

Both (A) and (R) are correct but (R) is not the correct explanation of (A)

Option 2:
(A) is correct but (R) is not correct



Option 3:
(A) is not correct but (R) is correct

Option 4:
Both (A) and (R) are correct and (R) is the correct explanation of (A)

Correct Answer:
Both (A) and (R) are correct but (R) is not the correct explanation of (A)

Solution:
Assertion (A) is correct as ionic solids are always electrically neutral. The given
deficiecy defect.

mple i

Reason (R) is also correct as frenkel defect is a dislocation defect
however (R) does not explain (A)

Hence correct option is 1

Q.25  Copper crystallises in fcc unit cell with cell edge le@th

copperis 8,92 g cm @ Calculate the atomi s

10~ % - The density of

Option 1:
31.55 1

Option 2:
60 u

Option 3:
65 u

Option 4:
63.1u

Correct Answer:
63.1n

Solution:
As we have learnt,



o 7z % M{J

d= :
N_g.xa“‘

Putting values in the above expression we have

4 =% Mp

8.02 = _ _
6.022 x 10% x (3.608 x 105)°
8.92 x 6.022 x 10% x (3.608 x 105"
— P\[{] =
4
= Dh[.[] =6a.l

Hence correct option is 4

Q.26  |n one molal solution that contains 0.5 mole of a solute, t

Option 1:
500g of solvent

Option 2:
100, of solvent

Option 3:
1000 g of solvent

Option 4:
500mL, of solvent

Correct Answi
500g of so

Solution:
means

tis presentin 1kg of solute
of solvent will contain 0.5 mole of solute

Hence, the answer is the option (1).



Q.27  Find the emf of the cell in which the following reaction takes place at 208 K

Ni(s) +2Ag™(0.001M) — NiZ + (0.001M) + 2Ag(s)

- 2.303 RT
(Given that E | = 1.05V, ——F— = 0.0285 at 208K )

o

Option 1:
1385V

Option 2:
0.9615 V

Option 3:
L.05V

Option 4:
1.0385 V

Correct Answer:
09615V

Solution:
The cell reaction is

Ni(s) + 2Ag" (aq) — Ni**(aq) + 2A
N
[Ag”]

.". From the nearest equatj

n=2and Q=

=]

Hence, the answer is the option (2).



Q.28  At298 K, the standard electrode potentials of Cu®* /Cu, Zn®* /Zn, Fe?™ /Fe and
Ag™ fAg are 0.34 V, —0.76 V, —0.44 V and 0.80 V, respectively.
On the basis of standard electrode potential, predict which of the following reaction can not
occur?

Option 1:
CuSOy(aq) + Fe(s) — FeSOy4(aq) + Cu(s)

Option 2:
FeSOy4iaq) + Zn(s) — ZnSO4(aq) + Fe(s)

Option 3:
2CuS0y(aq) + 2Ag(s) — 2Cu(s) + Ag,504(aq)

Option 4:
CuSOy4(aq) + Zn(s) — ZnSOy4(aq) + Cu(s)

Correct Answer:
2CuS0y4(aq) + 2Ag(s) — 2Cu(s) + Ag,S04(aq)

Solution:
Given Standard electrical potentials so order will be

0 . ] .l . ]
EZHE"’,’ZH =~ EF{!“,’F{! = E'C‘-uz"'fﬂ_'.‘-u =~ E
—0.76 —0.44 0.34

From the above data,

th reducg@fto

Ag?* can oxidize others
712 cannot oxidize ot
Fet can oxidj etals but not (11 and :—"Lg

Fe metals but it cannot oxidize .'J'Lg metal due to high value
In reaction 2C. )+ 2Ag(s) =2Cuy( s) + Ag,SOy(aq)
(' 2t is oxidi

Ag which is not possible, so this reaction can not occur.

swer is the option (3).



Q.29  Given below are half cell reactions:
MnOj + 8H" +5e~ — Mn*" +4H,0

Eaypzs /MnOy = —1.510 V

Oy +2H" +2¢7 — Hy0,

bt | =

E,,/H,0 = 1223V

Will the permanganate ion,MnOI liberate (), from Water in the presence of an

Option 1:
No, because BV ;, = —0.287 V

Option 2:
Yes, because E° ., = +2.733 V

Option 3:
No, because E° .. = —2.733 V

Option 4:
Yes, because E' ., = +0.287 V

Correct Answer:
Yes, because Y, = +0.28

Solution:

The fU values corresp re given below:

MnO~ + 8H 1+ 4H, 0, EY = 1.510

Hence, the answer is the option (4).



Q.30  The given graph is a representation of kinetics of a reaction

Constant temperature T

The ¥ and X axes for zero and first order reactions, respectively are

Option 1:
zero order (y= concentration and x= time), first order (y= rate const

Option 2:

zero order (y=rate and x=concentration), first order (¥ = fug a = concenration

Option 3:

zero order (y= rate and x=concentration), first orde rate and

Option 4:
zero order (y= concentration and x=time) (¥ t1/2 and x= concentration)

Correct Answer:
zero order (y=rate and x=con

Irgt order (

&

= t172 and x= concenration)

Solution:
As we have learn

For a zero or, rea

= rate=K= sta

rate is in ndent of concentration

= Half life is independent of concentration

Hence correct option is 2




Q.31 For afirst order reaction A —s Products, initial concentration of A is (1.1 M .which become
(0.001 M after 5 minutes. Rate constant for the reaction in i ! is

Option 1:
(0.9212

Option 2:
0.4606

Option 3:
0.2303

Option 4:
1.3818

Correct Answer:
0.9212

Solution:
For a first-order reaction, the integrated rate law exp

In (%) = Kt.

0.1 _
= In (m) :K[DII

_In100  4.606

o o

= K

Hence, the answer is tion (1)*

Q.32

T te regarding enzymes is:

Option 1:

Like chemi atalysts, enzymes reduce the activation energy of bio processes.

tion 2;
re polysaccharides.

Option 3:
Enzymes are very specific for a particular reaction and substrate.



Option 4:
Enzymes are biocatalysts.

Correct Answer:
Enzymes are polysaccharides.

Solution:
Enzymes are not polysaccharides

Statement 2 is incorrect and others are correct

Hence the correct option is 2

Q.33  Given below are two statements:
Statement I:
In the coagulation of a negative solution, the flocculating @@wer of;, e isin
the order-
Al*+ = Ba?+ = Na™
Statement II:
In the coagulation of a positive sol, the flocculatin wer ven salts is in the
order-
NaCl = NE’LgSO_-l = NE’LJPO_—I
In the light of the above statements, choo
given below:

te answer from the options

Option 1:
Both Statement | and Stateme

Option 2:
Statement | is correct tateme correct.

Option 3:
Btatement Il is correct.

Option 4:

Both State t | and Statement |l are correct.

Statement | is correct but Statement Il is incorrect.

Solution:
Hardly Schulze rule's say the greater the valence of the flocculating ion added, the greater is it's power to
cause precipitation.



In the coagulation of a negative solution, the flocculating power is in the order :

Al* = Ba?* = Na*

In the coagulation of a positive solution, the fluctuating power is in the order:

[Fe(CN)g]*™ = PO}~ =S03~ = CI™

So, a statement | is correct but statement Il is incorrect.

Hence the correct option is 2.

Q.34  Match List - with List -1l

List-I (Ores) List-1l (Composition)
(a) Haematite () Feq 0O,
(b) Magnetite (i) ZnCOy

(c) Calamine (iii) Feq O4

(d) Kaolinite

Choose the correct answer from en below:

Option 1:
(@)-(iii), (b)-(i), (c)-(ii), (d)-(iv,

Option 2:
(a)-(iii),(b)-(i),

Option 4:
(a)-(i),(b)-(ii),

Solution:
The correct match of Ores and their composition is given below:

(a) Hanematite : (iii) Feq O4

(b) Magnetite : (i) Fe;0,



(c) Calamine : (i) ZnC Oy

(d) Kaolinite : (iv) [Aly (OH), Si;Os5]

Hence the correct option is 1.

Q.35  |nthe neutral or faintly alkaline medium, KK\n() 4 oxidises iodide into iodate. The
oxidation state of manganese in this reaction is from

Option 1:
+6to+4

Option 2:
+7to+3

Option 3:
+6to+ 5

Option 4:
+7Tto+4

Correct Answer:
+T7to+ 4

Solution:
In a neutral or faintly alkali

Mn

is converted to Mn(O»

MnO; — MnO,
(+7)

Hence, the

Option 1:
high exchange enthalpy



Option 2:
high electronegativity

Option 3:
high basic character

Option 4:
small size

Correct Answer:
high exchange enthalpy

Solution:
(i]2* has a configuration of 475, Thus, (3% has a half-filled 4
value of exchange enthalpy

Hence the third ionization energy of (3 is low

Hence, the answer is the option (1).

Q.37  The [UPAC name of the complex - [Ag | [Ag((

Option 1:
diaquasilver(ll) dicyanidoargen

Option 2:
dicyanidosilver(l) diaq

Option 3:
diaquasilv

dicy,

Option 4:
() diaquaargentate(ll)

r:
r(1) dicyanidoargentate(l)

Solution:

[Ag (H20),] [Ag(CN)3] — [Ag (H20),]" + [Ag (CN),|~
1 1



Cation complex Anion complex
Cation Complex =+ Metal name: Silver
Anion Complex == Metal name ( Suffix-ate or Latin names)
= Argentate ( Latin name of Ag)

H,O — aqua, 2 (H;O) — diaqua

(N~ —s cyanide, 2 (C.‘-N_) —+ dicyanido
Oxidation state of Ag = +1
So IUPAC Name : Diaquasilver (1) dicyanidoargentate (1)

Hence, the answer is the option (3).

Q.38  The order of energy absorbed which is responsible for the®olor & comp

(A) [Ni (Hy0), (en)s]*
(B)[Ni(Hz0)4(en)]*" and
(C)[Nifen)s)** is

Option 1:
(O>(B)>(A)

Option 2:
(O)>(A)>(B)

Option 3:
(B)>(A)>(C)

Option 4:
(A)>(B)>(C)

orréct Answer:
(O)>(A)>(B)

olution:

Energy absorbed by complexes depends upon the sitting energy.
Metal ion remaining save, splitting is greater for strong field chelating ligands.
.". The order of splitting in given complexes is

[Ni(on];]z_ = [Ni(HnggC‘Ilg]z_ = [Ni(thEII]z_



(@) (A) (B)

Hence, the answer is the option (2).

Q.39  Theincorrect statement regarding chirality is :

Option 1:
The product obtained by SM2 reaction of haloalkane having chirality at the reactive site sh
inversion of configuration.

Option 2:

Enantiomers are superimposable mirror images on each other. j @

Option 3:
A racemic mixture shows zero optical rotation.

Option 4:
S 1 reaction yields | : 1 mixture of both enantiomer

Correct Answer:
Enantiomers are superimposable mirror i

Solution:

Enantiomers are non-superimpQq each other

Statement (2) is incorrect

Hence, the answer is tion (

ophenol, m-nitrophenol and p-nitrophenol will have same acidic strength as they have
itro group attached to the phenolic ring

In the light of the above statements, choose the most appropriate answer from the options
given below:



Option 1:
Both Statement | and Statement Il are incorrect.

Option 2:
Statement | is correct but Statement Il is incorrect.

Option 3:
Statement | is incorrect but Statement Il is correct.

Option 4:
Both Statement | and Statement Il are correct.

Correct Answer:
Statement | is correct but Statement Il is incorrect.

Solution:
Electron withdrawing group o Phenol increases it's acidic str

Statement | is correct

now, the pka values of nitro substituted Pheno

OH
NO,

ength of nitrophenols is
Para > Ortho > Meta
Hence statement | is correct while statement Il is incorrect

hence correct option is 2



Q.41  Given below are two statements:
Statement | :
In Lucas test, primary, secondary and tertiary alcohols are distinguished on the basis of their
reactivity with conc. HC1 + ZnCl,, known as Lucas Reagent.
Statement Il :
Primary alcohols are most reactive and immediately produce turbidity at room temperature
on reaction with Lucas Reagent.

In the light of the above statements, choose the most appropriate answer from t
given below:

Option 1:
Both Statement | and Statement Il are incorrect.

Option 2:
Statement | is correct but Statement Il is incorrect.

Option 3:
Statement | is incorrect but Statement Il is correct.

Option 4:
Both Statement | and Statement Il are co

Correct Answer:
Statement | is correct but Statg

Solution:
As we have learnt

y alcohols produce instant turbidity, secondary alcohols produce

In the Lucas
idi hile primary alcohol does not produce turbidity.



Q.42 Given below are two statements :
Statement I:
The boiling points of aldehydes and ketones are higher than hydrocarbons of comparable
molecular masses because of weak molecular association in aldehydes and ketones due to
dipole- dipole interactions,
Statement II:
The boiling points of aldehydes and ketones are lower than the alcohols of similar g
masses due to the absence of H-bonding.

In the light of the above statements, choose the most appropriate answer from t D

given below:
Option 1:
Both Statement | and Statement Il are incorrect
Option 2:
Statement | is correct but Statement Il is incorrect.
Option 3:
Statement | is incorrect but Statement Il is correct.

Option 4:
Both Statement | and Statement Il are cor

Correct Answer:
Both Statement | and Statem

Solution:
The boiling points of alde
molecular masg

dipole-dipole

and ketones are higher than hydrocarbons and ethers of comparable

ir boiling points are lower than those of alcohols of similar molecular
intermolecular hydrogen bonding.

ound X on reaction with O followed by Zn/ HsO gives formaldehyde and 2-methyl
anal as products. The compound X is:

Option 1:
2 — Methylbut — 1 — ene



Option 2:
2 — Methylbut — 2 — ene

Option 3:
Pent — 2 — ene

Option 4:
3 — Methylbut — 1 — ene

Correct Answer:
3 — Methylbut — 1 — ene

Solution:
Given,
O
O, I
X ———— HCHO + HC — CH —CH3

Zn I
CH3

.. The alkene X is

CH2 = CH— C|:H —_ CH3
CH,

It's IUPAC name is 3-Methylbut-1-e

hence correct option is 4

Q.44  Whichone follow ormed when acetone reacts with 2-pentanone in the
presence of di a(OH followed by heating?



Option 3:
Hy

CHy

- Ha

CH3 O
Option 4:

O ChH
Hsc)k)\%
Correct Answer:

CH3
CF%WC%
@) CH,

Solution:
The compound in option 1 is a self-aldol product of 3-Pentan

N S N

Hence correct option is 1.

Q.45  Match List-I with List-II

List-1 (produciggor ist-1l(Reaction of carbonyl compound with)

(a) Cyano () NH,OH

cet (i RNH4

(S e (iii) alcohol

Oxime (iv) HCN

Choose the correct answer from the options given below:

Option 1:
(@) (i), (b)-(iii),(c)-(iv),(d)-(i)



Option 2:
(a)-(i),(b)-(iii),(c)-(ii), (d)-(iv)

Option 3:
(@)-(iv),(b)-(iii),(c)~(ii),(d)-(1)

Option 4:
(@)-(iii), (b)-(iv),(c)-(ii),(d)-(i)

Correct Answer:

(@)-(iv),(b)-(iii),(c)<(ii), (d)-(i)

Solution:
Reaction of carbonyl and formed products.

(@]
d H®
—C— + NH?OH P— N
I
s + RNH,

_U_y 4+ 2rR-OH

_&! — + HCN (Cyanohydrin)

\CH

iry

2,y 2% RCOOH

What is " in the above reaction?



Option 1:
R;CO Mg *X

Option 2:
RCOO™X™

Option 3:
(RCOO),Mg

Option 4:
RCOO Mg*X

Correct Answer:

RCOO~Mg*X

Solution:
The given reaction occurs as

ether

RMgX + COy 259 RCOO ) Mg ;—} RC
Hence, the answer is the option (4).

Q.47  The product formed from the fo acti@lh sequence is

Option 1:



Option 4:

@]

Correct Answer:

O/\OH

Solution:

The reaction sequence occurs as

Q. 48

Option 1:

Option 2:

@/CN
@/\OH 0% @/\

hence correct option is 3.

LAH NH,
_
H,0

Given below are two statements

Statement I:

Primary aliphatig@m HINO, to give unstable diazonium salts.

Statement
Primary arom
abg

ines reacts with HN ()5 to form diazonium salts which are stable even

Ingilire lig abOWE statement, choose the most appropriate answer from the options
gi b

nt | and Statement Il are incorrect.

Statement | is correct but Statement Il is incorrect.

Option 3:

Statement | is incorrect but Statement Il is correct.



Option 4:
Both Statement | and Statement Il are correct.

Correct Answer:
Statement | is correct but Statement Il is incorrect.

Solution:
Primary aliohatic amines react with nitrous acid to form aliphatic diazonium saltswhich being

NaNO» + HC| ® O
R — NHy + HNO, ——2"—= [R—N,Cl]

Primary aminesreact with nitrous acid at low temperature 273 — 27X« to form lazonium salts

NaNQO, + 2HC|
273 - 278k

@ 0O
CBH5— NH2 CGHS_NZC|

But above 3] diazonium salt is very unstable
So, statement | is correct but Statement Il is incorrect

hence correct option is 2

Q.49  Which statement regarding polymers is n rect?

Option 1:
Fibres possess high tensile strength.

Option 2:
Thermoplastic polymers a
and cooling respecti

e Ocpeatedly softening and hardening on heating

Option 3:
reusable.

er chains held together by weak intermolecular forces.

Thermoseij®g polymers are reusable.

1. Fibers possess a high tensile strength
2. Thermoplastic polymers are capable of repeatedly softening and hardening on heating
and cooling respectively.

3. Thermosetting polymers cannot be reused



4. Elastomers have polymer chains held together by weak intermolecular forces.

Hence the correct option is 3.

Q.50  Match List-l with List-II.

List-I(Drug Class) List-1l(Drug molecule)

(a) Antacids (i) Salvarsan

(b) Antihistamines (i) Morphine
(c) Analgesics (iii) Cimetidine
(d) Antimicrobials (iv) Seldane

Choose the correct answer from the options give low:

Option 1:
(@) - (iii), (b) - (iv), (c) - (ii), (d) - (1)

Option 2:
(@) - (), (b) - (iv), (c) - (i), (d) - (iii)

Option 3:
(a) - (iv), (b) - (iii), (c) - (]

Option 4:
(a) - (iii), (b

Correct Answer:
(a) - (iii), (b)gelv),

(a) Antacids : Cimetidine (iii)
(b) Antihistamines : Seldane (iv)
(c) Analgesics : Morphine (iii)

(d) Antimicrobials : Salvoarson (i)




Hence correct option is 1
Biology

Q.1 Exoskeleton of arthropods is composed of :

Option 1:
Cellulose

Option 2:
Chitin

Option 3:

Glucosamine

Option 4:
Cutin

Correct Answer:
Chitin

Solution:
The exoskeleton of arthropods is made up

Hence, the correct answer is (2)

Q.2 Which of the fi matched?

Option 1:
Ulothrix -

nito

Option 2:
Porphyra - Elori

Option 3:
olvox-St

Option 4:
Ectocarpus - Fucoxanthin

Correct Answer:
Ulothrix - Mannitol

Solution:



Ulothrix is a member of chlorophycean (green algae) with reserved food material, starch.
Mannitol is the stored food material of Phaeophyceae (brown algae).

Hence, the correct option is (1).

Q.3 Match the plant with the kind of life cycle it exhibits :

List | List Il

ith hi ed

[«}]

Spirogyra i Dominant diploid sporophyte vascular plan
male or female gametophyte

b  Fern ii Dominant haploid free-living ga

¢  Funaria i Dominant diploid sporophy

d Cycas iv Dominant haplo
dependent multice

[ternating with partially
sporophyte

Choose the correct answer from n below:

Option 1:
(a) - (i), (b) - (iii), (c) - (i

Option 2:
(a) - (iii), (b) -

- (iii)

Option 4:

(@) - (iv), (b) 2, (c) - (i), (d) - (iii)

(@) - (i), (b) - (iii), (c) - (iv), (d) - (1)

Solution:
— Spirogyra is an alga. It shows the haplontic life cycle.

—+ Fern is a pteridophyte. The dominant phase of the life cycle is diploid sporophyte. Its gametophyte is
called prothallus



— funaria is a bryophyte. Its gametophyte is a leafy stage

— Cycas is a gymnosperm. The main plant body is sporophyte (2n). They have highly reduced
gametophyte stage.

Hence, the correct option is (1).

Q.4 In the taxonomic categories which hierarchial arrangement in ascending order is
case of animals ?

Option 1:
Kingdom, Class, Phylum, Family, Order, Genus, Species

Option 2:
Kingdom, Order, Class, Phylum, Family, Genus, Species

Option 3:
Kingdom, Order, Phylum, Class, Family, Genus, Species

Option 4:
Kingdom, Phylum,Class, Order, Family, Genus, Specie

Correct Answer:
Kingdom, Phylum,Class, Order, Family, Ge

Solution:
Correction order is

Kingdom

1
Phyl

i)

Genus

i)

Species

Q.5 In which of the following animals, digestive tract has additional chambers like crop and
gizzard ?



Option 1:
Bufo, Balaenoptera, Bangarus

Option 2:
Carla, Columbia, Crocodilus

Option 3:
Paco,Psittacula, Corous

Option 4:
Corpus, Columba, Chameleon
Correct Answer:

Paco,Psittacula, Corous

Solution:
Crop and Gizzard are part of class Aves and Phylum Arthropoda. Pa

(Aver) and hence the covert answer

orvus all are birds

Option 1- Bufo is Amphibian
2 - Crocodilus is Reptile

4 - chameleon is Reptile

Q.6 -Given below are two statement 8 led sertion (A) and the other is labelled
as Reason (R).

Assertion (A) :

All vertebrates are c oS ut @l chordates but all chordates are not vertibrates.

Reason (R) ;
d by vertebral column in the adult vertebrates

ve ements, choose the most appropriate answer from the options

Option 1:

Both (A) an ) are correct but (R) is not the correct explanation of (A)

(A) is correct but (R) is not correct

Option 3:
(A) is not correct but (R) is correct



Option 4:
Both (A) and (R) are correct but (R) is the correct explanation of (A)

Correct Answer:
Both (A) and (R) are correct but (R) is the correct explanation of (A)

Solution:
Assertion is True. Chordates can be vertebrates & Invertebrates. Thus, all vertebrates are defini
chordates.

Reason: Chordates are vertebrates when Notochord is replaced by a vertebral Column. HenC@iRe
the correct explanation of Assertion.

Hence, Option (4) is correct.

Q.7 Which of the following is a correct statement ? %@

Option 1:
Bacteria are exclusively heterotrophic organisms

Option 2:

Slime moulds are saprophytic organisms classified r Kingdo a

Option 3:
Mycoplasma have DNA, Ribosome and ce

Option 4:
Cyanobacteria are a group of a ssified under Kingdown Monera
Correct Answer:

Cyanobacteria are a gr

fa rphic gl anisms classified under Kingdown Monera

Solution:

1) Bacteria ca as well

pkingdom Protista

drocolloid carrageen is obtained from :

Option 1:
Phaeophyceae and Rhodophyceae



Option 2:
Rhodophyceae only

Option 3:
Phaeophyceae only

Option 4:
Chlorophyceae and Phaeophyceae

Correct Answer:
Rhodophyceae only

Solution:
Carrageenan is a polysaccharide obtained from red seaweed (Rhodophyta) It is lati kes the
food via cous & use to make the capsule of medicines.

Hence, the correct option is (2).

Q.9 Give below are two statement :
Statement | :
Mycoplasma ca pass through less than 1 mic
Statement I :
Mycoplasma are bacteria with ce

In light of the above statement s
given below :

st appropriate answer from the options

Option 1:

Both Statement | an ment | rrect

Option 2:
Statement corr. tatefet Il is incorrect

ut Statemet Il is correct

Option 4:
oth Stat nt | and Statement Il are correct
Correct Answer:

Statement | is correct but Statemet Il is incorrect

Solution:

Myoplasm are the smallest cells and hence can pass through filters less than 1 i m. These are 'Jokers of
Microbiology' as these can change their shape because they lack cell walls. Hence statement 1 is correct
and 2 isincorrect.




Q.10  |dentify the correct set of statements :
(a) The leaflets are modified into pointed harc thorns in Citrus and Bougainvillea
(b) Axillary buds form slender and spirally coilec tendrils in cucumber and pumpkin
(c) Stem is flattened and fleshy in Opuntia anc modified to perform the function of leaves
(d) Rhizophora shows vertically upward growing roots that help to get oxygen for respiration
(e) Subaerially growing stems in grasses and strawberry help in vegetative propagation
Choose the correct answer from the options given below:

Option 1:
(@) and (d) Only

Option 2:
(b), (c), (d) and (e) Only

Option 3:
(a), (b), (d) and (e) Only

Option 4:
(b) and (c) Only

Correct Answer:
(b), (c), (d) and (e) Only

Solution:
Adventitious buds and no leaflets a
thorns not only check the rate o

d hard thorns in Citrus and bougainvillea. The
protect the plants from herbivorous animals.

Hence, the correct option |

Q.11 Match List |

List Il
hioles (i) Dense Regular Connective Tissue
Goblet cell (ii) Loose Connective Tissue
Tendons (iii) Glandular Tissue
(d) Adiopose Tissue (iv) Ciliated Epithelium

Choose the correct answer from the options given below:



Option 1:
(a) - (i), (b) - (i), (c) - (iii), (d) - (iv)

Option 2:
(a) - (i), (b) - (i), (€) - (iv), (d) - (i)

Option 3:
(a) - (iii), (b) - (iv), (c) - (ii), (d) - (i)

Option 4:
(@) - (iv), (b) - (iii), (c) - (7), (d) - (i)

Correct Answer:
(a) - (iv), (b) - (iii), (c) - (i), (d) - (ii)

Solution:
a) Bronchioles - Ciliated epithelium

b) Goblet cell - Glandular
¢) Tendons - Dense regular CT
d) Adipose - Loose connective Tissues

Hence, Option (4) is correct

Q.12 Which of the following is not a c ?

Option 1:
Adipose tissue

Option 2:
Cartilage
Neuroglia

Option 4:
Blood

Blood

Solution:
Adipose Tissue — Loose Connective Tissue

Cartilage — specialised Connective Tissue (skeletal)



Blood —+ specialised Connective Tissue

Neuroglia — supporting cells of Nervous Tissue.

Q.13 Which of the following is present between the adjacent bones of the vertebral column ?

Option 1:
Cartilage

Option 2:
Areolar tissue

Option 3:
Smooth muscle

Option 4:
Intercalated discs

Correct Answer:
Cartilage

Solution:
White Fibrous cartilage is present between two vertebra

This provides limited movement.

Q.14 Which one of the follow ry aestivation and diadelphous stamens?

Option 1:
Pisum sativum

Option 3:

autumnale

Correct Answer:
Pisum sativum

Solution:



Vexillary aestivation: - It is a unique arrangement where the other smaller petals are covered by one large
petal. The larger petal is called the vexillum or standard while the other two curved petals laterally
positioned are called wings. The two inmost, boat-shaped petals are called reels. E.g.: - In pea.
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Stamens are the male reproductive structure of flowers. They are either free or ung
free, they are known as polyandrous. When they are united, they are referred to
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So, the pea (Pisum sativum) is the plant that shows both il vatiQl#8 amadelphous stamens.

Hence the correct option is (a).

Q.15 The flowers are Zygomorphic in:
(a) Mustard
(b) Gulmohar
(c) Cassia
(d) Datura
(e) Chilly
Choose the ctan options given below.

Option 1:
Onl

Option 2:
(d), (e) Onl

Option 3:

Option 4:
(@), (b), (c) Only

Correct Answer:
(b), (c) Only



Solution:
Examples of zygomorphic flowers: Gulmohar and Cassia

Examples of actinomorphic flowers: Mustard, Datura and Chilly
Zygomorphic -Flowers with only a single line of symmetry like humans. humans.

Actinomorphic - flowers have multiple lines of symmetry (like a starfish) are radial Symmetrical, also
called actinomorphic.

Hence, the correct option is (1)

Q.16 The anatomy of springwood shows some peculiar features. Identify t
statements about springwood.
(a) Itis also called as the earlywood
(b) In spring season cambium produces xylem elements
(c) Itis lighter in colour
(d) The springwood along with autumnwood shows alter
annual rings

(e) It has lower density
Choose the correct answer from the options givenCw:
Option 1:

(@), (c), (d) and (e) Only

Wij ves
co

s forming

Option 2:
(a), (b) and (d) Only

Option 3:
(c), (d) and (e) Only

Option 4:
(a), (b), (d) and (e) Only

Correct Ans

son, Cambium produces xylem elements with wider lumen instead of narrow ones, as
iration in plants is very high at - that time. So to fulfill the requirement of water, the
er lumen transports more water.

Q.17 Tegmina in cockroach, arises from :



Option 1:
Mesothorax

Option 2:
Metathorax

Option 3:
Prothorax and Mesothorax

Option 4:
Prothorax

Correct Answer:
Metathorax

Solution:
Cockroaches show 2 pairs of wings 1st pair is the forewings. These a
arise from Mesothorax. These are for the protection of the hind wings.2" pair is Hin

flying.

egmina. These
ing. These are for

Q.18  "Girdling Experiment" was performed by Plan o@entify the plant tissue
through which :

Option 1:
food is transported

Option 2:
for both water and food tgans

Option 3:
0smosis is obse

Option 4:

Girdling/Ringing experiment was performed by 'Malpighi’ in 1672, to identify the tissues through which
food is transported. It involves the removal of all the tissue outside to vascular cambium (bark, cortex and
phloem) in the woody stem except for the xylem. In the absence of downward movement of food, the
portion of the bark above the ring on the stem becomes swollen after a few weeks. This simple
experiment shows that Phloem is the tissue responsible for the translocation of food and that transport
takes place in one direction, i.e., towards the roots.



Hence, the correct option is (a).

Q.19 Read the following statements about the vascular bundles:
(a) In roots, xylem and phloem in a vascular bundle are arranged in an alternate manner
along the different radii.
(b) Conjoint closed vascular bundles do not possess cambium
(c) In open vascular bundles, cambium is present in between xylem and phloem
(d) The vascular bundles of dicotyledonous stem possess endarch protoxylem
(e) In monocotyledonous root, usually there are more than six xylem bundles pr
Choose the most appropriate answer from the options given below:

Option 1:

(a),(c).(d) and (e) Only @
Option 2:

(a),(b),(c) and (d) Only

Option 3:

(b), (c), (d) and (e) Only

Option 4:
(@), (b) and (d) Only

Correct Answer:
(a),(c),(d) and (e) Only

Solution:

» Statement (a) In roots,
radii. This statement is
bundles.

» Statement (b)
correct optio

n a vascular bundle are alternately organized along various
ow the xylem and phloem are arranged in root vascular

cular bundles lack cambium. This statement is not included in the

@Cambium is present in open vascular bundles.

jus stem vascular bundles contain endarch protoxylem. This statement is true
ent of the protoxylem towards the center of the stem.

onocotyledonous root, usually there are more than six xylem bundles present. This
and describes the typical number of xylem bundles in monocotyledonous roots.

rrect option is Option 1, which includes statements (a), (c), (d), and (e) only.

statement is
Therefore, th




Q.20  |nold trees the greater part of secondary xylem is dark brown and resistant to insect attack
dueto:
(a) Secretion of secondary metabolities and their deposition in the lumen of vessels.
(b) Deposition of organic compounds like tannins and resins in the central layers of stem.
(c) Deposition of suberin and aromatic substances in the outer layer of stem.
(d) Deposition of tannins, gum, resin and aromatic substances in the peripheral layers of
stem.
(e) Presence of parenchyma cells, functionally active xylem elements and essentigiip
Choose the correct answer from the options given below:

Option 1:
(c) and (d) Only

Option 2:
(d) and (e) Only

Option 3:
(b) and (d) Only

Option 4:
(@) and (b) Only

Correct Answer:
(@) and (b) Only

Solution:
In old trees, the greater part of thg rk brown due to the deposition of organic
compounds like tannins, Resins apd aromatic substances in the central or innermost layers of
the stem. These substance - ble and resistant to the attacks of micro-organisms and
insects.Hence, the corre

Q. 21 wing never occurs during mitotic cell division?

Option 1:

Movement towards opposite poles

Option 2:

airing of, ologous chromosomes

Option 3:
Coiling and condensation of the chromatids

Option 4:
Spindle fibres attach to kinetochores of chromosomes



Correct Answer:
Pairing of homologous chromosomes

Solution:
Pairing of homologous chromosomes accurate prophase, | of meiosis.

Movement of centrioles towards opposite holes, coiling and condensation of the chromatics and
attachment of spindle fibers to the kinetochores of chromosomes Occur in both meiosis and

Hence, the correct option is (2).

Q.22 Regarding Meiosis, which of the statement is incorrect ?

Option 1:
DNA replication occurs in S phase of Meiosis-II

Option 2:
Pairing of homologous chromosomes and recombination occursjg Meiosis - |
Option 3:

Four haploid cells are formed at the end of Meiosis - II

Option 4:
There are two stages in Meiosis, Meijosis - | a

Correct Answer:
DNA replication occurs in S phase of Meio

Solution:

DNA replication occurs durj his e part of Interphase which is before Meiosis |

Hence, Option (1) is co

Q.23 T7h mbination nodules on homologous chromosomes during meiosis

Option 1:
Bivalent
Sites at which crossing over occurs

Option 3:
Terminalization

Option 4:
Synaptonemal complex



Correct Answer:
Sites at which crossing over occurs

Solution:
Prophase | of meiosis | is a unique phase that involves the recombination of genetic material between
homologous chromosomes. This occurs in the pachytene stage where the non-sister chromatics of the
homologous chromosomes cross over and the exchange of genetic material takes place. Recombination
modules are the sites at which the non-sister chromatids Cross over.
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Hence, the correct option is (2)
Q.24 Match List - | with List - II.

List | List Il

a Metacentric i
chromosome

ted close to the end forming one
ort and one very long arms

b Acrocentric entromere at the terminal end

chrom

i Centromere in the middle forming two equal arms of
chromosomes

ric iv. Centromere slightly away from the middle forming one
chromosome shorter arm and one longer arm

ose the correct answer from the options given below:

Option 1:
(a) - (i), (b) - (iii), (c) - (ii), (d) - (iv)

Option 2:
(@) - (ii), (b) - (iii), () - (iv), (d) - (1)



Option 3:
(a) - (i), (b) - (i), (c) - (iii), (d) - (iv)

Option 4:
(a) - (iii), (b) - (i), (c) - (iv), (d) - (i)

Correct Answer:
(a) - (iii), (b) - (i), (c) - (iv), (d) - (ii)

Solution:
/ -\II‘ \I (\I /
({\// ;

\ |

/]
I\ /|
Il 00
Mobawric ~ Sub-  Aos- Telo-
(Mdawdnc Gnbic - Uil c

Metacentric — Centromere lies in the middle forming two equal arms of chrémoso

and one longer

Sub-Metacentric — Centromere slightly away from the middle ones

arm.

Acrocentric — Centromere situated close to the end fo g0 xtrem hort and one very long arm.

Telocentric— Centromere at the terminal end.

Hence, the correct option is (4)

Q.25  Read the following stateaea an out correct set of statements :
s a glycolipid

P Or more c=c bonds

(c) Gingely oll t, hence remains as oil in winter

(d) Lipids ar. water but soluble in some organic solvents
(e) When fatt is esterified with glycerol, monoglycerides are formed

Cho swer from the options given below:

Option 1:

Option 2:
(c), (d) and (e) only

Option 3:
(a), (b) and (d) only



Option 4:
(a), (b) and (c) only

Correct Answer:
(c), (d) and (e) only

Solution:
Lecithin is a type of phospholipid found in the plasma membrane.

Saturated fatty acids have a single bond (c-c), whereas unsaturated fatty acids have double (§
triple bonds (C = C)

Hence statements a and b are incorrect.

Hence, the correct option is (2)

Q. 26 Select the incorrect statement with reference to mitosis %@

Option 1:
Spindle fibers attach to centromere of chromosomes

Option 2:
Chromosomes decondense at telophase

Option 3:
Splitting of centromere occurs at anapha

Option 4:
All the chromosomes lie at the

Correct Answer:
Spindle fibers attach

Solution:

In Mitosis, spij e kinetochore of the chromatids.

ydration reaction links two glucose molecules to produce maltose. If the formula for
se isCzH12 0 then what is the formula for maltose ?

Option 1:
C12Ho Oy

Option 2:
Ci2HzpOqy



Option 3:

C13Hz, 01y

Option 4:

C12H20010

Correct Answer:

C12H2Op
Solution:
As mentioned, Maltose is formed from 2 Glucose Molecules. This is due to the dehydration pige
' AT = VR
o dahagelnaked Py

0 (2 H22 Y0 |

Mo 0, G H2.0s 7

A MalledL

Hence, Option (2) is correct.

Q.28  Which of the following statements with respe ticulum is incorrect ?

Option 1:
SER is devoid of ribosomes

Option 2:
In prokaryotes only RER are pr

Option 3:

SER are the sites for lipi@@&ynth

Option 4:
RER has ribo

Anser:
In prokaryotes

pre present

Solution:

Ris absent ig@®rokaryotes. Hence RER (Rough ER) and SER (smooth ER) are both absent. Option 2 is



Q.29  Match List - | with List - 11.

List | List Il

a | Manganese | i Activates the
enzyme catalase

b | Magnesium | ii Required for
pollen
germination

C Boron iii | Activates
enzymes of
respiration

d | Iron iv | Functionsin
splitting of

water during
photosynthesi

Choose the correct answer from

Option 1:
(@) - (iv), (b) - (iii), (c) - (ii), (

Option 2:
(@) - (iv), (b)

3:
(a) - (iii), (b) - (i
» (€) - (i), (d) - (ii)

Correct Answer:
(a) - (iv), (b) - (iii), (c) - (ii), (d) - (i)

Solution:
Manganese - Functions in splitting of water during photosynthesis.




Magnesium - Activates enzymes of respiration
Boron - Required for pollen germination
Iron - Activates the enzyme catalase.

Hence the correct option is (1).

Q.30  Pproduction of Cucumber has increased manifold in recent years. Application of C
following phytohormones has resulted in this increased yield as the hormone is K
produce female flowers in the plants :

Option 1:

Gibberellin

Option 2:

Ethylene

Option 3:

Cytokinin

Option 4:

ABA

Correct Answer:
Ethylene

Solution:
In cucumber, ethylene is rggo r pro
yield. Ethylene is a gas phyto

ting female flower production and thereby increasing the

Hence, the corre tion

large bundle shealth cells found around the vascular bundles in C4 plants

e number of chloroplast for the operation of Calvin cycle

Option 2:
To enable the plant to tolerate high temperature

Option 3:
To protect the vascular tissue from high light intensity



Option 4:
To provide the site for photorespiratory pathway

Correct Answer:
To increase the number of chloroplast for the operation of Calvin cycle

Solution:
C4 plants are evolved C3 plants. They have large bundle sheath cells around the mesophyll celld
wasteful process i.e. photorespiration. Rubisco enzyme is present in the bundle sheath cells
Calvin Cycle and release sugar.

Hence, the correct option is (1).

Q.32 Which one of the following is not true regarding the release of energy
through chemiosmosis? It involves :

Option 1:
Breakdown of proton gradient

Option 2:
Movement of protons across the membrane to the st

Option 3:
Reduction of NADP to NADPH> on the stro

Option 4:
Breakdown of proton gradient

Correct Answer:
Breakdown of proton gr

Solution:

- Chemiosmosis | olved in ATP synthesis.

e Strom decrease in number, while in the lumen there is an
reates a proton gradient across the thylakoid membrane, and no

Q.33 Which one of the following produces nitrogen fixing nodules on the roots of Alnus?

Option 1:
Frankia



Option 2:
Rhodospirillum

Option 3:
Beijernickia

Option 4:
Rhizobium

Correct Answer:
Frankia

Solution:
Frankia - produces nitrogen-fixing nodules on the roots of the non-leguminous ts

Beijerinckia & Rhodospirillum - Free-living nitrogen fixing aerobic

Rhizobium - Free-living in soil, but as symbionts can fix atmospheri roge
leguminous plants.

Hence the correct option is (a)

Q.34  what amount of energy is released from glu ctic afill fermentation ?

Option 1:
More than 18%

Option 2:
About 10%

Option 3:
Less than 7%

Option 4:
Approxima 15%

Less than 7%

Solution:
ring Aero

espiration, 38 ATP are releases per glucose molecule.
ic acid fermentation, less than 7 % of the total energy in glucose

During alcoholic fermentation, 2 ATP is releases per glucose molecule.

Hence, the correct answer is Option (3)



Q.35  The gaseous plant growth regulator is used in plants to :

Option 1:
promote root growth and roothair formation to increase the absorption surface

Option 2:
help overcome apical dominance

Option 3:
kill dicotyledonous weeds in the fields

Option 4:
speed up the malting process

Correct Answer:
promote root growth and roothair formation to increase the absorption surface

Solution:
—+The gaseous plant growth regulator i.e. ethylene pro wth @8lid root hair formation to
increase the absorption surface.

—+The presence of cytokinin in an area causes praferenti vement of nutrients towards it. When
applied to lateral buds, they helps in their gr, sence of apical bud .they thus act
antagonistically to auxin which promotes aj e. Thérefore cytokines can overcome apical
dominance, caused by auxins.

—+The compound 2,4-dichloro pj
weed. The substance is a synthéd

, 4-D is a herbicide used-lo kill any dicot plant
) is a phytohormone.

—+Gibberellins are use
malt from barley grains.

Option 2:
Two



Option 3:
Eight

Option 4:
Four

Correct Answer:
Two

Solution:
One molecule of glucose undergoes glycolysis to form 4 molecules of ATP, two ar
phase or initial steps of glycolysis i.e. when

f) Cn%méfﬂj%uéﬂmerg,wﬁm /dsf‘sﬁ,ﬁ)
T

2 Fuucdsse-b Phasphale ——— Puuclase ),4- bisphasphels
) 4 HTODP [3tds1p)

So, the Net gain is 2 ATP.

Hence, the correct option is (2)

Q.37  Given below are two statements:
Statement | : The primary C'O5
in the mesophyll cells.
Statement Il : Mesophyll cells of
statements, choose th

is phosphoenolpyruvate and is found

RuBisCo enzyme. In the light of the above
e options given below :

Option 1:

Both Statement | and ent Il are incorrect

Option 2:
Statement cor, tement Il is incorrect

Option 3:
Statement inc Ct but Statement Il is correct

ement | and Statement Il are correct

Correct Answer:
Both Statement | and Statement Il are correct

Solution:



C4 plants are evolved C3 plants to avoid the process of photorespiration. C4 plants have mesophyll cells
and bundle sheath cells. In mesophyll cells, primary (") acceptor is PEP (Phosphoenolpyruvate),
whereas the Rubisco enzyme is present in the bundle sheath cells. Due to the impervious walls of bundle
sheath cells, (C"(J5 cannot reach Rubisco and photorespiration does not occur.

N -
o5 — P pulbocetale
P;P CoAboxylase Omagf MW call

\ Mafale

\ —_—
—

L

. -
pw%‘[/rr ™ Bundly shalh

ol

(0,
61\ Rubis 0
o+ [?%”Jif

Cugeus

Hence, the correct option is (4)

Q.38  Which one of the following plants does not show

Option 1:
Coriander

Option 2:
Buttercup

Option 3:
Maize

Option 4:
Cotton

Correct Ans;

Solution:
Plants follow
of structures.

erent pathways in response to the environment or phases of beef to form different kinds
is ability is called plasticity. e.g., heterophylly in cotton, coriander and larkspur in such
f the juvenile plants are different in shape from those in mature plants. Maize does not

ity.

Hence, the correct option is (3).

Q.39  Addition of more solutes in a given solution will :



Option 1:
lower its water potential

Option 2:
make its water potential zero

Option 3:
not affect the water potential at all

Option 4:
raise its water potential

Correct Answer:
lower its water potential

Solution:
If some solute is dissolved in pure water, the solution has lower free
water decrease, reducing its water potential. The magnitude of this lowering due to t
solute is called solute potential.

issolution of a

Hence, the correct option is (1).

Q.40  which of the following is not observed du poplasti

Option 1:
The movement does not involve crossing

Option 2:
The movement is aided by.c

Option 3:

Apoplast is continuous oes not provide any barrier to water movement.

s through intercellular spaces and wall of the cells.

is aided by cytoplasmic streaming

Pathway of water movement in the root



= : j - -’,.I\ J Z
?ﬁﬂwmdﬂwnfa @/;'{_M
Alifs

Apoplast = Away from cell
Symplast = Via cytoplasm

The apoplast is the system of adjacent cell walls that is continuous throughout t
Casparian strips of the endodermis in the roots.

ant, except

Therefore, it is not aided by cytoplasmic streaming.

Hence the correct option is (b).

Q.41 Which of the following functions is not performed by secretions from sali glands ?

Option 1:
Digestion of complex carbohydrates

Option 2:
Lubrication of oral cavity

Option 3:
Digestion of disaccharides

Option 4:
Control bacterial pop,

Correct Answer,

ich of the following is correct match for disease and it's symptoms ?

Option 1:
Tetany - high (' 2+ level causing rapid spasms



Option 2:
Myasthenia gravis - Genetic disorder resulting in weakening and paralysis of skeletal muscle

Option 3:
Muscular dystrophy - An auto immune disorder causing progressive degeneration of sketel muscle.

Option 4:
Arthritis - Inflammed joints

Correct Answer:

Arthritis - Inflammed joints
Solution:
ells:

(1) — Tetany is due to low (', +2 levels.

(2) Myasthenia Gravis is an Autoimmune disorder where Ab destroys
(3) Muscular dystrophy - It is a Genetic disorder.

(4) Arthritis — Inflamed joints.

Q.43 Which of the following is not the function of cond@in piratory system?

Option 1:
Inhaled air is humudified

Option 2:
Temperature of inhaled air is br

Option 3:
Provides surface for diff;

Option 4:
It clears inhaleg

m is divided into conducting part and Respiratory Part. Conducting Part is for
gases. Respiratory is for exchange. Alveoli are for exchange that brings about diffusion.

ion (3) is correct.

Q.44  Nitrogenous waste is excreted in the form of pellet or paste by :



Option 1:
Salamamdra

Option 2:
Hippocampus

Option 3:
Pavo

Option 4:
Ornithorhyuchus

Correct Answer:
Pavo

Solution:
Nitrogenous waste excreted in the form of pallets is uric acid (since ig@§inso, er). This is seen in
class Aues. Hence option 3 pave is the answer

Hence, Option (3) is correct.

Q.45  Which of the following statements is correct

Option 1:
The tricuspid and the bicuspid v
contraction of the atria.

essure exerted by the simultaneous

Option 2:

Blood moves freely f trium icle during joint diastole.

Option 3:
Ssu uses closing of the semilunar valves.

1) Tricuspid & Bicuspid open due to blood & arial systole
2) True
3) Increased ventricular pressure causes the opening of semilunar valves

4) Action potentials are generated by the SA node as it is the pacemaker



Hence, Option (2) is correct.

Q.46 Which of the following are not the effects of Parathyroid hormone ?
(a) Stimulates the process of bone resorption

(b) Decrease ('52+ level in blood

(c) Reabsorption of ('52+ by renal tubules
(d) Decrease the absorption of (5 2+ from digested food
(e) Increase metabolism of carbohydrates

Choose the most appropriate answer from the options given below :

Option 1:
(b), (d) and (e) only

Option 2:
(@) and (e) only

Option 3:
(b) and (c) only

Option 4:
(@) and (c) only

Correct Answer:
(b), (d) and (e) only

Solution:

Parathyroid p's hormone increases Ca+2 levels in the blood plasma.

orption by Kidney
ption by intestines

Q.47  Select the incorrect statement regarding synapses:

Option 1:
Electrical current can flow directly from one neuron into the other across the electrical synapse.



Option 2:
Chemical synapses use neuotrasmitters

Option 3:
Impulse transmission across a chemical synapse is always faster than an electrical synapse.

Option 4:
The membranes of presynaptic and postsynaptic neurons are in close proximity in an elec
synapse.

Correct Answer:

Impulse transmission across a chemical synapse is always faster than an electrji# synapse.

Solution:
The electrical synapse is faster than the chemical synapse.

Hence, Option (3) is correct.

Q.48  Under normal physiological conditions in human being every | (J{iin] of o nated blood

can deliver ml of (J; to the tissues.

Option 1:
Hml

Option 2:
4ml

Option 3:
10ml

Option 4:
2ml

Correct Answ;
Sml

olution:

Every 100ml d blood can deliver 5ml of O, to the tissues. Option 1 is correct



Q.49  Match List | with List Il

List | List 1l
(Biological Molecules) (Biological functions)
(a) Glycogen (i) Hormone
(b) Globulin (ii) Biocatalyst
(c) Steroids (iii) Antibody
(d) Thrombin (iv) Storage pro

Choose the correct answer from the options given below:

Option 1:

() — (iv), (b) — (ii), () — (i), (d) — (ii).

Option 2:

(a) — (#i), (b) — (iv), (c) — (#d2), (d) — (i)

/

Option 3:

(a) — (iv), (b) — (iii), (c) — (i), (d)

Option 4:

(a) — (iii), (b) — (i), (c) —

Correct Answer:

(a) — (iv). (b) — (§

Solution:
a) Glycogen rag

c) Steroid -

n (3) is correct.



Q.50  Given below are two statements
Statement I: Fatty acids and glycerols cannot be observed in the blood.

Statement Il: Specialized lymphatic capillaries called lacteals carry chylomicrons into
lymphatic vessels and ultimately into the blood.

In light of the above statements, choose the most appropriate answer from the
given below:

Option 1:
Both Statement | and Statement Il are incorrect

Option 2:
Statement | is correct but Statement Il is incorrect

Option 3:
Statement | is incorrect but Statement Il is correct

Option 4:
Both Statement | and Statement Il are correct

Correct Answer:
Both Statement | and Statement Il are corre

Solution:
Statement 1 is correct because Fatt j cerol insoluble in water. Hence these cannot be
absorbed directly into the blood absorbed directly into the blood.

Statement 2 is correct be
the intestinal lumen int
called chylomicrons. Th
cannot enter blo

lycerol are first converted into micelles. These move from
n transformed into very small protein-coated fat globules
mphatic capillaries) because chylomicrons are bigger and
nside the lacteals, they break down and finally enter blood:

are two statement s:
StaBeément I: The coagulum is formed of a network of threads called thrombins.
atement Il: The spleen is the graveyard of erythrocytes.

In light of the statements, choose the most appropriate answer from the options given
below :



Option 1:
Both the Statement | and Statement Il are incorrect

Option 2:
Statement | is correct but Statement Il is incorrect

Option 3:
Statement | is incorrect but Statement Il is correct

Option 4:
Both the Statement | and Statement Il are correct

Correct Answer:
Statement | is incorrect but Statement Il is correct

Solution:
Statement 1 is incorrect because Coagulum is a blood clot. It is for

of a threads called

fibrins.

Statement 2 is correct because RBCs have a life cycle of 120 d n the spleen Thus

spleen is the graveyard is correct

Therefore, the correct answer is option 3.

Q.52 Match List | with List Il with respec ntraception and their respective actions

List |

(@) | Diaphragms ovulation and Impkantation

ti Increase phagocytosis of sperm with

Uterus

Absence of Mentrual cycle and
ovulation following parturition

They cover the cervix blocking the
entry of sperms

» (B) - (i), (€) - (i), (d) - (iv)

Option 2:
(@) - (ii), (b) - (iv), (c) - (i), (d) - (i)

Option 3:
(a) - (iii), (b) - (ii), (c) - (i), (d) - (iv)



Option 4:
(@) - (iv), (b) - (i), (c) - (iii), (d) - (i)

Correct Answer:
(a) - (iv), (b) - (i), (c) - (i), (d) - (iv)
Solution:
Diaphragms - Cover the cervix blocking the entry of sperms
Contraceptive Pills - Inhibit Ovulation and Implantation
luD - Increase phagocytosis of sperm with Uterus
Lactational Amenorrhea - Absence of Menstrual Cycle & ovulation following @&triati

Hence, Option (1) is correct.
Q.53  |dentify the incorrect statement related to Pollination: %
Option 1:
Pollination by wind is more common amongst abiotic pglli
Option 2:

Flowers produce foul odours to attract flies and beetle et pollinated

Option 3:
Moths and butterflies are the most domi Inati gents among insects
Option 4:

Pollination by water is quite rg

Correct Answer:
Moths and butterflies e most dominant pollinating agents among insects

Solution:
Among the a articularly are the dominant biotic pollinating agents.

below are two statements:

ment I: Cleistogamous flowers are invariably autogamous

atement Il: Cleistogamy is disadvantageous as there is no chance for cross-pollination In
the light of the above statements, choose the correct answer from the options given below:

Option 1:
Both Statement | and Statement Il are incorrect



Option 2:
Statement | is correct but Statement Il is incorrect

Option 3:
Statement | is incorrect but Statement Il is correct

Option 4:
Both Statement | and Statement Il are correct

Correct Answer:
Both Statement | and Statement Il are correct

Solution:
Qeistogamous flowers do not open at all. In such flowers, the anthers and stigmd
When anthers dehisce in the flower buds, pollen grains come in contact wj
pollination. Thus, Cleistogamous flowers are in variably autogenous ance bollen
landing on the stigma.

Hence, the correct answer is (4)

Q.55  Which part of the fruit, labelled in the given figure glilkes it

Option 1:
B - Endocar

Option 3:
D - Seed
socarp

Correct Answer:
C- Thalamus

Solution:
True fruits — Fruits develop from the ovary.



False fruits — Fruits develop from other floral parts and the thalamus along with the development of the
ovary wall.

Eg — Apple, pears, strawberries, pineapple etc.

Hence, the correct option is (2)

Q.56  Given below are two statements :
Statement | :
The release of sperms into the seminiferous tubules is called spermiat;
Statement Il :
Spermiogenesis is the process of formation of sperms fro

In light of the above statements choose the most approp@@ite ans s given
below :

Option 1:
Both Statements | and Statement Il are incorrect

Option 2:
Statement | is correct but Statement Il is in

Option 3:

Statement | is incorrect but Statement Il is ct

Option 4:
Both Statements | and S

Correct Answer:
ent Il are incorrect

Solution:



Q.57  Given below are two statements : one is labelled as Assertion (A) and the other is labelled
as Reason (R).

Assertion (A) :
Osteoporosis is characterized by decreased bone mass and increased chances of fractures.

Reason (R):

Common cause of osteoporosis is increased levels of estrogen.

In light of the above statements, choose the most appropriate answer
given below :

Option 1:
Both (A) and (R) are correct but (R) is not the correct explanation o

Option 2:
(A) is correct but (R) is not correct

Option 3:
(A) is not correct but (R) is correct

Option 4:
Both (A) and (R) are correct but (R) is the c

Correct Answer:
(A) is correct but (R) is not correc

Solution:
Estragon is important for eg uration. It is also important for overall bone turnover.
Hence, in the post-me sal sta ecome brittle or chances of osteoporosis increase. (As

estrogen levels de enopause).

Osteoporosi



Q.58  Which of the following Statemets are true for spermatogeesis it do it hold true for Oogeesis ?
(a) It results in the formation of haploid gametes
( b) Differentiation of gamete occurs after the completion of meiosis

( ¢) Meiosis occurs continuously in a mitotically dividing stem cell population

(d)Itis controlled by the Luteinising hormone (LH) and Follic Stimulating Hormo
screted by the anterior pituitary

(e)ltisinitiated at puberty

Choose the most appropriate answer from the options given below :

Option 1:

(b)and (c)only
Option 2:
(b),(d)and(e)only

Option 3:
(b) (c)and(e)only

Option 4:
(c)and(e)only

Correct Answer:
(b), (c)and(e)only

Solution:
(@) — True for both

(b) —+Thisis genesis | Primary spermatocyte forms 4 sperms. In Oogenesis, when
gametes are rrested at Meiosis - Il (Metaphases Il)

(d) Thisis tde 8

(e) nesis initiates at Puberty Oogenesis is before birth

¢, and, e are true for spermatogenesis and not for Oogenesis

Q.59 At which stage of life the oogenesis process is initiated ?

Option 1:
Embryonic development stage



Option 2:
Birth

Option 3:
Adult

Option 4:
Puberty

Correct Answer:
Embryonic development stage

Solution:
Oogenesis is the formation of ova. It begins in intra-utrine life when cells from t
ovary and develop into primary oogonia. Thus, the answer is the Embryonj

Hence, Option (1) is correct.

Q.60  Lippe's loop is a type of contraceptive used as :

Option 1:
Vault barrier

Option 2:
Non-Medicated IUD

Option 3:
Copper realising IUD

Option 4:
Cervical barrier

Correct Ans
edi

dl

Solution:

Lippes Loop non-medicated IUD. It helps in the phagocytosis of sperms in the uterus.

) is correct.

Q.61  |dentify the asexual reproductive structure associated with Penicillium :



Option 1:
Conidia

Option 2:
Gemmules

Option 3:
Buds

Option 4:
Zoospores

Correct Answer:
Conidia

Solution:
In Penicillium, asexual spores are Conidia. These are seen exogenou

nd uce mycelium.

Hence, Option (1) is correct.

Q.62  XO type of sex determination can be found in:

Option 1:
Birds

Option 2:
Grasshoppers

Option 3:
Monkeys

Option 4:
Drosophila

Solution:

Grasshopper , XX Males females

X XX
Birds - Males females

7 IW
Drosophila- Male females

XY XX



Monkey - Male females
XY XX
Hence the correct option is (2).
Q.63  The recombination frequency between the genes a & cis 5%, b & cis 15%, b & dis 9%, a &

bis 209, c &dis 24% and a & d is 20% . What will be the sequence of these gen
linear chromosome?

Option 1:
d,b,a,c

Option 2:
a,b,c,d

Option 3:
a,cb,d

Option 4:
a,d,b,c

Correct Answer:
a,c,b,d

Solution:
Distance between genes is measure

of rg@@mbination.
According to the question,
-Recombination frequenci#etw & d isglghest. This means they are farthest.
-So, option 2 & 3 can be swer

a
-Recombina fr

aand b=20%

aandc=5%

e sequence is

acbd

Hence, Option (3) is correct.



Q.64  Read the following statements and choose the set of correct statements :
(@) Euchromatin is loosely packed chromatin
(b) Heterochromatin is transcriptionally active
(c) Histone octomer is wrapped by negatively charged DNA in nucleosome
(d) Histones are rich in lysine and arginine
(e) A typical nucleosome contains 400bp400bp of DNA helix
Choose the correct answer from the options given below:

Option 1:
(a), (c), (d) Only

Option 2:
(b), (e) Only

Option 3:
(a), (c), (e) Only
Option 4:

(b), (d), (e) Only

Correct Answer:
(a), (), (d) Only

Solution:
Euchromatin

1. lightly stained

2. Participates in the tran
process

2. Do not patrticipate in the
anslation process.

. Loosely packe 3.A tightly packed form of DNA

4. High DNA density

5. Found in both prokaryotes [5. Found in eukaryotes only
and eukaryotes

aA typical nucleosome contains 200 bp of DNA helix.



Q.65  The process of translation of MRNA to proteins begins as soon as :

Option 1:
The larger subunit of ribosome encounters mRNA

Option 2:
Both the subunits join together to bind with mRNA

Option 3:
The tRNA is activated and the larger subunit of ribosome encounters mRNA

Option 4:
The small subunit of ribosome encounters mRNA

Correct Answer:
The small subunit of ribosome encounters mRNA

Solution:
When the smaller submit of ribosome encounter m-RNA, the
begins. This process is followed by the binding of a larg
the amine acid methionine binds to the start codon g

slation of m-RNA to protein
ed t-RNA molecule carrying
MRNA segue

Hence, the correct option is (4).

Q.66  Given below are two statement
Statement | : Mendel studied se

airs of @@ntrasting traits in pea plants and proposed

Statement Il : Seve
seed shape an
In the light o
below:

pmined by Mendel in his experiment on pea plants were
, pod shape and colour, flower position and stem height
£, choose the correct answer from the options given

Option 1:
Both State

tl Statement Il are incorrect

Option 2:
s correct but Statement Il is incorrect

Option 3:
Statement | is incorrect but Statement Il is correct

Option 4:
Both Statement | and Statement Il are correct



Correct Answer:
Both Statement | and Statement Il are correct

Solution:
George J. Mendel conducted hybridization experiments on garden pea and selected 14 true-breeding pea
plant verities (seven contrasting traits). Contrasting traits

Studied were: - 1.) Smooth or winkled seeds

2.) Yellow or green seeds

3.) Inflated or constricted pods

4.) green or yellow pods.

5.) tall or dwarf plants

6) Violet or white flowers

7.) Axial or terminal flower positions.

Hence, the correct option is (4).

Q.67  Which of the following occurs due to the pre ked dominant trait?

Option 1:
Myotonic dystrophy

Option 2:
Haemophilia

Option 3:
Thalessemia

Option 4:
Sickle cell a mia

Myotonic dystr

Solution:
disorder in which blood doesn't clot normally and it is a X-linked recessive disorder.

Tha ia is a blood disorder involving a lower than normal amount of an-oxygen carrying protein .it is
an autosomal recessive disorder.

Sickle cell anemia is a group of disorders that causes red blood cells to become misshapen and break
down it is an autosomal recessive disorder.

Myotonic dystrophy is an autosomal dominant disorder i.e.it occurs due to the presence of autosomal
linked dominant trail.



Hence, the correct option is (1)

Q.68  |f 3 geneticist uses the blind approach for sequencing the whole genome of an organism,
followed by assignment of function to different segments, the methodology adopted by him
is called as:

Option 1:
Gene mapping

Option 2: Q
Expressed sequence tags
Option 3:

Bioinformatics
It ing and non-coding sequences and later
ns,is sequence annotation.

Option 4:
Sequence annotation

Correct Answer:
Sequence annotation

Solution:
Sequencing the whole set of genomes that co

assigning different regions in the sequence

The second approach is EST (Expressed Seq
that are expressed as RNA.

ags) hich the focus is on identifying all the genes

Hence, the correct option is (4).

Q.69 Given below WO state :one is labelled as Assertion (A) and the other is labelled as

Reasog

s law of Independent assortment does not hold good for the genes
osely on the same chromosome.

located genes assort independently.

he above statements, choose the correct answer from the options given

Option 1:
Both (A) and (R) are correct but ( R ) is not the correct explanation of (A)



Option 2:
(A) is correct but (R) is not correct

Option 3:
(A) is not correct but (R) is correct

Option 4:
Both (A) and (R) are correct and (R) is the correct explanation of (A)

Correct Answer:
(A) is correct but (R) is not correct

Solution:
If genes are closely located on the chromosome, they won't assort independently

recombination. Mendel's law of independent assortment holds good onl

incorrect.

If/"\.

Case | Case | ICase Il

very far, therefore, sho refore no independent assortment
Independent ass ent hows independent occur and no chance of
rtment but the chance of recombination

Chances of recombination

percentage. Will be less.
inkage Linkage Linkage
Recombination Recombination

Hence, the correct option is (b)

Q.70  |n an Ecoli Strain i gene gets mutated and it's product can not bind the inducer molecule. If
growth medium is provided with lactose, what be the outcome ?



Option 1:
z,y,a a genes will be transcribed

Option 2:
z,y,a genes will not be translated

Option 3:
RNA polymerase will bind thepromoter region

Option 4:
Only z gene will get transcribed

Correct Answer:
RNA polymerase will bind thepromoter region

Solution:
Normally, in On condition i.e. when lactose is present in the mediu
lactose and not to the operator gene. This is because the inhibitor protein has more ity with lactose

as compared to the operator gene. This will allow the z, and y &
translation.

to undergo trglcription & then

In this case, 'i' gene' has been mutated due to which, ev
binds to the operator gene which will block the move,
undergo transcription and translation.

lactose, inhibitor protein

of RNA p se and z, y and genes will not

Hence the correct option is C.

RNA
Polymerase

Pli

m-RNA A

Lactose ‘L
Inhibitor O

Protein
(Mutated)

where more individuals acquire specific character value other than the
®r value, leads to :

al Change

Option 2:
Disruptive change

Option 3:
Random change



Option 4:
Stabilising change

Correct Answer:
Directional Change

Solution:
- If in Natural selection, individuals do not acquire mean value, it can be Disruptive/Directional

- Hence question is about a specific value other than the mean, hence it has to be Direction
- In Disruptive, peripheral values are selected (at both ends) and this is nonspecific

Hence, Option (1) is correct.

Q.72 If a colour blind female marries a man whose mother wa what are the

chances of her progeny having colour blindness ?

ocC

Option 1:
50%

Option 2:
5%

Option 3:
100%,

Option 4:
25%

Correct Answer:

100%

rDlind i.e., XcXc & Male's mother was colorblind this means the male is XcY

c X Xcy

\ / \
Xc Xc XC b &

/

Xc Xe XcXc XcY XcY



So, all the boys & girls will be colorblind. Hence 100% is the answer

Hence, Option (3) is correct.

Q.73 Which of the following statement is not true ?

Option 1:
Sweet Potato and Potato is an example of analogy

Option 2:
Homology indicates common ancestry

Option 3:
Flippers of penguins and dolphins are a pair of homlogous organs

Option 4:
Analogous structures are a result of convergent evolution

Correct Answer:
Flippers of penguins and dolphins are a pair of homlo

Solution:

Q.74  |fthe length of a DN
pairs ?

Option 1:
6.3 = 10

P

Option 2:
3.6 % 107

Option 3:

Option 4:
3.3 x 107%bp

Correct Answer:
3.3 x 107 "bp



Solution:

Length of DNA =11 m

Distance bet" 2 base pairs = 0.34 nm
= 0.34 x 107"m

1.1
...N fB: :1;:—}‘:1[.-.]_‘3
() of Base pairs EY

=3.23 x 107"bp

Hence, the correct answer is option 4.

Q.75  Given below are two statements:
Statement|:

Autoimmune disorder is a conditi od

cells as foreign bodies

nse mechanism recognizes it's own

Statement Il :
Rheumatoid arthritisj where body does not attack self cells.

In the light of
given belo

, choose the most appropriate answer from the options

ent Il are incorrect

Option 2:
Statement |

orrect but Statement Il is incorrect

tlis incorrect but Statement Il is correct

Option 4:
Both Statement | and Statement Il are correct

Correct Answer:
Statement | is correct but Statement Il is incorrect



Solution:
Statement 1: It is the definition of Autoimmune diseases

Statement 2: RA is an autoimmune and hence it is wrong

Hence, Option (2) is correct.

Q.76  Breading crops with higher levels of vitamins and minerals or higher protiens and
fats is called :

Option 1:
Bio-remediation

Option 2:
Bio-fortification

Option 3:
Bio-accumulation

Option 4:
Bio-magnification

Correct Answer:
Bio-fortification

Solution:
Biofortification is process of breeding stapl
golden rice etc.

toh igh levels of important nutrients like Zn in

Hence, Option (2) is correct

Q.77  Selectthein ct state ith respect to acquired immunity

g€licited on subsequent encounters with the same pathogen

ponse is due to memory of first encounter

Acquired immunity is non-specific type of defense present at the time of birth

Option 4:
Primary response is produced when our body encounters a pathagen for the first time.

Correct Answer:
Acquired immunity is non-specific type of defense present at the time of birth



Solution:
Acquired immunity is Adaptive immunity. This is specific immunity

Hence, Option (3) is correct.

Q.78  identify the microorganism which is responsible for the production of an
immunousuppressive molecule cyclosporin A :

Option 1:

Clostridium butylicum Q
Option 2:

Aspergillus niger
@ y of T-C thus suppresses the immune system.

Q.79  Whichone of t tatergl@ht is not true regarding gel electrophoresis technique?

Option 3:
Streptococcus cerevisiae

Option 4:
Trichoderma polysporum

Correct Answer:
Trichoderma polysporum

Solution:
Cyclosporin A is used to treat RA. It reduce
It is isolated from the Trichoderma polypar

Hence, Option (4) is correct.

Option 1:
The separ DN ents @re stained by using ethidium bromide.

Option 2:

The presen genic substrate gives blue coloured DNA bands on the gel.

Option 3:

right or coloured bands of DNA can be observed in the gel when exposed to UV light.

Option 4:
The process of extraction of separated DNA strands from gel is called elution.

Correct Answer:
The presence of chromogenic substrate gives blue coloured DNA bands on the gel.

Solution:



In agarose gel electrophoresis, bands are visualized as orange bands with EtBr (Ethiclium Bromide). Etbr
on intercalation with nitrogenous bases gives orange colored bands on gel and it shows fluorescence
upon UV exposure. Protein bands stain blue on SDS-PAGE.

Hence, the correct option is (2).

Q.80  which of the following is not a descriable feature of a cloning vector ?

Option 1:
Presence of a maker gene

Option 2:
Presence of single restriction enzyme site

Option 3:
Presence of two or move recognition sites

Option 4:
Presence of origin of replication

Correct Answer:
Presence of a maker gene

Solution:
Only 1 recognition site is important

Hence, Option (1) is correct.

Q.81  DNA polymorphism

Option 1:
DNA finger

Both genetic m d DNA finger printing

Option 3:
Translation
Genetic mapping

Correct Answer:
Both genetic mapping and DNA finger printing

Solution:
DNA polymorphism is a difference in DNA sequence among individuals, groups, or populations.



Genetic mapping refers to the process of determining the location of genes on chromosomes.

DNA fingerprinting is a laboratory technique used to determine the probable identity of a person based
on the nucleotide sequences of certain regions of human DNA that are unique to individuals.

Therefore, DNA polymorphism forms the basis of genetic mapping and DNA fingerprinting.

Hence, the correct option is (2)

Q.82  |n the following palindromic base sequences of DNA, which one can be cut easily
particular restriction enzyme?

Option 1:
5"GAATTC3; 3'CTTAAGYS

Option 2:
5'CTCAGT3"; 3' GAGTCA 5!

Option 3:
55GTATTC3'; 3' CATAAGS

Option 4:
5" GATACT3'; 3' CTATGA 5’

Correct Answer:
5'GAATTC3: 3'CTTAAGYS

Solution:

Palindromic sequences are the wifllgh are read back and forth in the same way.

Therefore, only option guence, the rest are not palindromic sequences.

Hence the correc

Transposons can be used during which one of the following ?

Option 1:
Gene silencing



Option 2:
Autoradiography

Option 3:
Gene sequencing

Option 4:
Polymerase Chain Reaction

Correct Answer:
Gene silencing

Solution:
Option 1 is correct because the source of complementary RNA for RNAi (RNA in
silencing could be transposons (mobile genetic elements).

Option 2 is incorrect as autoradiography usually follows hybridizati
Option 3 is incorrect as transposons are not required in gene sequencing.

Option 4 is also incorrect as PCR (polymerase Chain Reaction) j cess to ies of DNA and
does not need transposons.

Hence, the correct option is (1).

Q. 84 Given below are two statements : 03 abell Assertion (A) and the other is labelled as
Reason (R).
Assertion (A): Polymerase chai
Reason (R): The ampicillin resistd
transformation In the li
options given below

d in DNA amplification
d as a selectable marker to check
ents, choose the correct answer from the

Option 1:

Both (A) and (R) is not the correct explanation of (A)

t correct

(A)is correct b

Option 3:

(A)is not c ct but (R) is correct

Option 4:
Both (A) and (R) are correct and (R) is the correct explanation of (A)

Correct Answer:
Both (A) and (R) are correct but (R) is not the correct explanation of (A)



Solution:
—+PCR stands for Polymerase Chain Reaction. In this reaction, multiple copies of the gene (or DNA) of
interest is synthesized in irtro using two sets of primers and the enzyme DNA polymerase.

In this reaction, each cycle has 3 steps:-

i) Denaturation

ii) Primer annealing
iii) Extension of primers.

—+ Selectable markers help in identifying and eliminating non-transformants and g
the Growth of the transformants.

Transformation is a procedure through which a piece of DNAis in introduced in a

The genes encoding resistance to antibiotics are Ampallang, chlora
etc.

Hence, the correct option is an option (a).

Q.85  Statements related to human Insulin are given be
Which statement(s) is /are correct about nsulin?

(a) Pro-hormone insulin contains e

(c) Insulin used for trg g racted from Cattles and Pigs

(d) Pro-hormo
hormone

processed for converting into a mature and functional

(e) So atie velop allergic reactions to the foreign insulin.

C

set appW@priate answer from the options given below:

Option 1:
(b) only
only

Option 3:
(c), (d) and (e) only

Option 4:
(a) ,(b) and (d) only



Correct Answer:
(b) only

Solution:
Only b is correct - A-peptide and B-peptide chains of insulin were produced separately in E.coli, extracted
and combines by creating disulphide bond between them

Hence, Option (1) is correct.

Q.86  Given below are two statements:
Statement|:

Restriction endonucleases recognize specific sequence to cut DNA kn@ilin a
nucleotide sequence.

Statement Il :

Restriction endonucleases cut the DNA strand a little awa
palindromic site.

In light of the above statements, choose the most
given below :

roprj rom the options

Option 1:
Both Statement | and Statament Il are incg

Option 2:
Statement | is correct but State

Option 3:
Statement | is incorre Sta tili

rrect

Option 4:

Both State [l are correct

ament |l are correct

Solution:
estriction E
i dromi

nucleases are ‘Molecular Sussors'’. These recognize special sequences known as
guences. (Eg. MAM is a Palindrome word). Thus statement 1 is correct. These enzymes cut
little away from center. Hence statement 2 is correct.

Q.87  |n gene therapy of Adeosine Deaminase (ADA) deficiency, the patient requires periodic
infusion of genetically engineered lymphocytes because:



Option 1:

Gene isolated from marrow cells producing ADA is introduced into cells at embryonic stages.

Option 2:
Lymphocytes from patient's blood are grown in culture outside the body

Option 3:
Genetically engineered lymphocytes are not immortal cells.

Option 4:
Retroviral vector is introduced into these lymphocytes.

Correct Answer:
Lymphocytes from patient's blood are grown in culture outside the body

Solution:
In ADA deficiency, lymphocytes are given but these cells are immort
needed. Option 2 is correct.

dh

Q. 88 The entire fleet of buses in Delhi were converted t Gfr

which one of the following statements is false2

Option 1:

The same diesel engine is used j e cost of conversion low

Option 2:
It is cheaper than diesel

Option 3:
It can not be ;

The same d | engine is used in CNG buses making the cost of conversion low

ic infusion is

eference to this,

CNG is cheaper than petrol and it burns more efficiently unlike petrol or diesel.it also cannot be
adulterated like diesel and petrol. The same diesel engine cannot be used in CNG buses for making the

cost conversion low.

Hence, the correct option is (1).



Q.89  |f'g' Drosophila in a laboratory population of ‘() died during a week, the death rate in the
population is individuals per Drosophila per week

Option 1:
10

Option 2:
1.0

Option 3:
Zero

Option 4:
0.1

Correct Answer:
0.1
Solution:

Death rate = No of Death

Total Population
8

80
1
L0
= 0.1

Hence correct option is 4

Q.90  Which one of S stat nts cannot be connected to predation ?

Option 1:
UT a species

Option 2:

Both the inf@Bacting species are negatively. impacted

Option 3:
It is necessitated by nature to maintaine the ecological balance

Option 4:
It helps in maintaining species diversity in a community



Correct Answer:
Both the interacting species are negatively. impacted

Solution:
Predation is a biological interaction where one organism, the predator, kills and eats other organisms, its

prey. It is denoted as: -

Species A Species B
(Predator) (Prey)
Predation + -

When both species are negatively impacted then it is known as competition.
Species A Species B
Competition - -

Hence the correct option is (b).

Q.91 The device which can remove particulate matteg p aust from a thermal
power plant is :

Option 1:
Incinerator

Option 2:
Electrostatic Precipitator

Option 3:
Catalytic Convertor

Option 4:
STP

orréct Answer:
Electrostatic Pr

n Incinerator is a furnace for burning waste.

Electrostatic precipitator: - It is the most effective device to remove fine particulate matter present in
the exhaust from a thermal power plant. It works on the principle of electrical charging of the dust
particles and collecting it on a differently changed platform.

Catalytic converter: - Device which converts automobile exhaust into less harmful gases.



— Hycwesbons — :',/P/&fwm- (6,110
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STP (Sewage Treatment Plant): -

It is the process of removing contaminants from wastewater primarily from household sewa
includes physical, chemical & biological processes to remove these Contaminants & produc
environmentally safe treated wastewater.

Q.92  Given below are two statements:
Statement | : Decomposition is a process in which the detritus is deg
substances by microbes.

Statement Il : Decomposition is faster if the detritus is ri
the above statements, choose the correct answer from t

Option 1:
Both Statement | and Statement Il are incorrect

Option 2:
Statement | is correct but Statement Il is incorrect

Option 3:
Statement | is incorrect but Statement Il i

Option 4:
Both Statement | and Stateme

Correct Answer:
Statement | is correc

Solution:

Hence, the c ct option is (2)

itat loss and fragmentation, over exploitation, alien species invasion and co-extinction
are causes for:

Option 1:
Competition



Option 2:
Biodiversity loss

Option 3:
Natality

Option 4:
Population explosion

Correct Answer:

Biodiversity loss

Solution:

The evil quartet for biodiversity loss is:-

1) Habitat loss and fragmentation
2.) Over exploitation

3) Alien species invasion

4) Co-extinction.

Hence, the correct option is (2)

Q.94  Which of the following is not a m rvation?

Option 1:
National Parks

Option 2:
Micropropagation

Option 3:
Cryopreseri@tion

Solution:

In-situ conservation
Ex-situ conservation




It means 'Onsite' conservation|lt means 'offsite' conservation.

It is the conservation of This is the conservation of
species in their natural endangered species in man-made
habitats i.e. their habitat that imitates their natural
maintenance ad recovery habitat

Ega National parks wildlife Eg.zoo, aquarium, seed bank
sanctuaries, biosphere botanical garden micropropagation,
reserves etc. cryopreservation etc.

Micropropagation is the rapid vegetative propagation of plants under in vitro corj@itio

Cryopreservation is a process that preserves Organelles, cells, tissue her B
by cooling the samples to a very low temperature.

Hence, the correct option is (1)

Q.95  Which one of the following will accelerate phosph%
Option 1:

Volcanic activity

Option 2:
Weathering of rocks

Option 3:
Rain fall and storms

Option 4:
Burning of fossil

cycle is a sedimentary cycle. The Reservoir pool of phosphorus in the ecosystem is the
thosphere. Weathering of rocks accelerates the phosphorus cycle.

rrect option is (2).



Q.96  while explaining interspecific interaction of population, (+)sign is assigned for beneficial
interaction, (-) sign is assigned for detrimental interaction and (0) for neutral interaction.
Which of the following interactions can be assigned (+) for one species and (-) for another
species involved in the interaction?

Option 1:
Amensalism

Option 2:
Commensalism

Option 3:
Competition

Option 4:
Predation

Correct Answer:
Predation

Solution:
(+) Sign indicates the population is benefitt

(-) Sign indicates the population is

(0) sign indicates no effecton t

—+In predation, one spegi@#¥is be e other is harmed. It is (+-) type of population interaction.

—+In anmensalism_one s is neutral where the other species is harmed. It is (0 -) type of population
interaction.

gcies is benefited whereas the other species is neutral. It is (+0) type of

the species are harmed. It is (- -) type of population interaction.

t option is (4).

Detritivores breakdown detritus into smaller particles. The process is called :

Option 1:
Fragmentation



Option 2:
Humification

Option 3:
Decomposition

Option 4:
Catabolism

Correct Answer:
Fragmentation

Solution:
Humification — Accumulation of Humus

Decomposition — Breakdown of bigger substances into simpler par;
things

Catabolism — Degradation of detritus into simple inorganic sub
enzymes.

ces by bacteriaj@hd fungal

Fragmentation — Breakdown of detritus by detritivores

Hence option 1 is correct.

Q.98  |n-situ conservation refers to :

Option 1:
Conserve only high risk speci

Option 2:
Conserve only endang species
Option 3:
Conserve

Option 4:

Protect an e whole ecosystem

Correct Ansyi¥:
onserve the whole ecosystem

Solution:
In Situ conservation is to conserve Organisms at their natural habitat. It helps to protect the organism as
well as the ecosystem where they live.



Q.99  Given below are two statements:
Statement|:

In a scrubber the exhaust from the thermal plant is passed through the electric wires to
charge the dust particles

Statement Il :

Particles matter (PN 2.5) can not be removed by scrubber but can be removedii@h
electrostatic precipitator.

In the light of the above statements, choose the most appropriate an

given below :

Option 1:

Both Statement | and Statement Il are incorrect
Option 2:

Statement | is correct but Statement Il is incorrect

Option 3:
Statement | is incorrect but Statement Il is correct

Option 4:
Both Statement | and Statement Il are co

Correct Answer:
Both Statement | and Stateme Brrect

Solution:

Statement 1: Scrubbe oves g3 ulphur dioxide

Statement 2: P, t remove particular matter (2.5)

Hence bothe

ence, Option (



