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PHYSICS: As v is doubled, the radius also becomes double.

1. Sol. (2) Hence, radius =2 x 2 =4 cm/
Sol. (3)

Thrust on the rocket is the force with which the

e All type of semiconductors are electrically

neutral.

«  Conductivity of semiconductor rocket moves upwards. Thrust on rocket at time t

(0) = e (Nepte* Nhpn) is given by

For intrinsic semiconductor ne=nn=n; Fo_ydm

dt

The negative sign indicates that thrust on the

l.e., 0 = nie(pe+pn)
Sol. (3)

The force F on the charged particle due to rocket is in a direction opposite to the direction of

magnetic field provides the required centripetal escaping gases,
Here, velocity of the rocket u = 300 m/s and force
F=345N

Rate of combustion of fuel

force
(= mv2/r) necessary for motion along the circular

path of radius r.

mv _)— | ==
dt u 300

_my =1.15kg/s
qB . Sol. (1)

qvB =
r

reyv e Angular acceleration rad/s?

e Moment of interia = kg m?
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e Torque=Nm
e Angular momentum=mvr=Js
Sol. (2)
Y
* FV V2 (mv)=(Resultant

momentum of two
small masses)

J
)
Y

-Y

According to question, the third part of mass 2m
will move as shown in the figure, because the
total momentum of the system after explosion
must remain zero. Let the velocity of third part is
V'

From the conservation of momentum

\/E(mv)z(Zm)xv' = v=—

V2

= So total kinetic energy generated by the

explosion

= mv2 + mv?2 +% (2m) v'2

~ 1 [2q9 2g
4mey | L L5

20 2q 1
V= Ao
4T1e L[ \/5]
Sol. (3)

Here on the entire system net external force on

the system is zero hence centre of mass remains
unchanged.

Sol. (3)

If the man pulls the cart by the rope, the man and
cart will meet at the centre of mass.

mqX; +myX;
XeM=—
mi +m2

_ Mx0+Mx10
M+M

_lom
T

Sol. (3)

Kepler's 3 law is given by

T2ocr3

5m

TA _Ta

Ts 1

2/3
rp [ Ta /
g \Tp

2
= (8)23 = ZBXE

or ra=4rs

=4

Thus, distance of A from the sun is 3 (= 4 — 1)
times greater than that of B from the sun.
Sol. (3)

AV
v

For small change : A
r

Sol. (3)

Speed of light is air V1= —
tl

10
Speed of light isair V2= el

2

qo =V _10xt,
C 7 t,x

0 =sin"' 101,
c tz

Sol. (1)
E=nhv

= h = Planck’s constant = E

\
[ML*T?]
[T]
= [ML2T-]
and | = moment of inertia = MR?
= [1=[ML7]

[h]=
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C[MET]
© ML) =[]

=— = dimension of frequency
[T]
Alternative :
h_E/v
I I

_ExT _(kg-m?/s*)xs
I (kg—m?)

11

s time

= frequency
. . h |
Thus, dimensions of T is same as that of

frequency.
Sol. (1)
Linear expansion coefficient

changeinlength

N originallength x rise in temperature

Al
o=—
£t

or AM=fat

or

For brass rod, Abr = haat
For steel rod, Alz = Lo00t
Since, €2 — {1 = constant
(given)
So, A2 — AL1=0
or Az = Al
foaot = Lant
As t# 0, hence
f2 a2 = f1an
Sol. (1)

No.of molesn= — ™  _5

molecularweight - 32
So, from ideal gas equation
pV =nRT
= pV = iRT
32
Sol. (4)
RMS speed is defined as the square root of the
mean of the squares of the random velocities of
the individual molecules of a gas. From

Maxwellian distribution law, RMS speed is given

by

O
Crms)z VT,
T1=27°C =300 K
T2=927°C =1200 K
(crms)1 B 300 1

(Ce), V1200 2

= (crms)2 = 2 (Crms)1
Sol. (4)
Velocity is the slope on displacement-time graph.
At point E, the slope is negative so instantaneous
velocity of the particle is negative at the point E.
At point C and F, the slope is positive and at D,
the slope is zero.
Sol. (3)
Net force on charge placed at A due to charges
placed at C and B

A : = — g

x=0 Xx=a - x=2a

poo_ L (dq , 1 (+49)(+4q)
4 4Tg a2 4mey  (2a)

1 4q° 1 4q°

= x4 X _9

41'[80 az 4']'[80 az

Similarly, Fs and Fc will be zero.

As net force on each charge is zero, therefore all
the charges are in equilibrium. If we were to
displace — q to the right, (in figure), net force of
attraction will be to the right which will displace in
further. Therefore, equilibrium is unstable.

Sol. (4)

1
The energy stored in the capacitor = ECV? This

energy will be converted into heat in the resistor.

H=2cve
2

1
= X4x10°x (400f =032

Sol. (1)

All the wires are identical and of same material so
they will have same value of resistance. Let it be
R.
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When these are (four) connected in parallel.

AAAA
Yyyy

R

AA

Given Rr=0.25Q
0.25= 5
4
~R=1Q
Now these four resistance are arranged in series
R R R R
A

Rs=R+R+R+R=4R
Rs=4x1=40
Sol. (3)

When v, E and B are mutually perpendicular to

each other, in this situation if E and B are such

that F = 13e +13m =0, then acceleration in the

particle, a=—=0. It means particle will pass

undeflected.
Here, Fe=Fm

So, gE = qvB

E=20Vm™
B=05T

V:E: 40 m/s
0.5

Sol. (4)

According to Biot-Savart’s law, the magnetic field
induction dB (also called magnetic flux density) at
a point P due to current element depends upon
the factors are stated below

(i) dB o< i (i) dB o dI

(iii) dB o sin 0

(iv) dB o =
rZ

Combining these factors, we get

idlsin®
oC
2

dB

In vector from,

M 22,

d_é:u_oi
41 rz

Sol.(4)

Magnetic field exist in

Closed Loops (Monopoles do not exist)
f BdA=0

(Gauss law for magnetism)

Sol. (2)

E. .. NBAw

max

R R

_1000x2x107° x 7(10°) x 2
12.56

) =

i
Sol. (1)
@ =100
@ 100 50,
2r 2m 1w

Resonance frequency

1 (I 1
Vb=
 oxdJrc 2z \N10x10x10°°

= 5—OHZ

/4
Sol. (2)
In_an electromagnetic wave, half of the intensity is
provided by the electric field and half by the
magnetic field.
Hence required ratio should be 1 : 1.

Sol. (2)

From malus law

Intensity of light after passing from Il Polaroid

1 1 1
20 cos? 9="2cos? 45 =2
2 2 4
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Intensity of light after passing from Il Polaroid = g
vy =R
I I Iy 1 Iy TR, +h

Dcos?0 = Leos?(45%) = Lx—=
4 4 4 2 8 . .
For satellite revolving very near to earth
R, +h=R,
As (h<<R)
v, =+R,g =V64x10° x10 =8x10° m /s =8kms "'
V=—=—vy
2 4° Which is independent of height of a satellite
Sol. (4)
Let m is mass of body, it is placed on spherical

V'<y,
No photoelectric emission will take place.

Sol. (4)
Energy of incident light

body of mass M, radius R and centre O. if
acceleration due to gravity is g and density of

spherical body is uniform such that its mass can

E(eV) = 123_75 =6.2eV(200nm = 2000,&) be supposed to be concentrated at its centre O.

2000 m
According to the relation E = Wo + eVo T

= VO_ =12V

_E-W, (62-5.00)e E

Let F be the force of attraction between body of
mass m and spherical body of mass M.
According to Newton’s law of gravitation

~ GMm

F RZ
From gravity pull F = mg

GMm
mg =

Sol. (1)
Nuclear Radius: Let v be the relative velocity of scooter (s) w.r.t
R =Ro(1)" bus (2), then
R(125) R,(125"° 5 V=Vs—Ve

R(64) R,(64)° 4
Sol. (1)

In p-type semiconductor, an intrinsic semi s Vs=V+yvs

conductor is doped with trivalent impurities, that Relative velocity = displacement/time
creates deficiencies of valence electrons called 1000 1
holes which are majority charge carriers. B W = 10ms
Sol. (1) Now, substituting the value of v in Eq. (i), we get

Sol. (1) vs =10 + 10 = 20 ms™"
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Sol. (2)
The tangential acceleration
ar=ra (i)
from 2nd equation of motion in rotational motion,

0’ =w. +2a0
Here, w,=0, w

0 =2 x 21 rad

2 ~ (41_[)2
-~ 2x(2x2m)

Hence, from Eq. (i), we have

ar=ra= 20 x 211 = 40 m/s?

T

Sol. (1)
Both hydrogen and oxygen are diatomic gases
and
Cp — Cv = R for all gases, hence a = b, provided
Cp and Cv are gram molar specific heats.

If it was the case of specific heat of 1 g

Cp-CVzr: B
m

Co—Cv= (for Hz) = a

Cp—Cv= forO2)=b
p v 32 ( 2)

R=2a=32b
a=16b
Sol. (3)

la|=w?y
=20 = > (5)

= w=2rad/s

ro2m_ 27
0] 2

Sol. (3)

Electric flux (¢e) is a measure of the number of
field lines crossing a surface. The number of field
lines passing through unit area (N/S) will be

proportional to the electric field, or,

gocEDNocES

The quantity ES is the electric flux through
surface S.

As we have seen in the problem that, lines of
force that enter the closed surface leave the
surface immediately, so no electric flux is bound
to the system. Hence, electric flux is zero.

Sol. (3)

By Coulomb’s law, the electrostatic force

1 aa,

2

F:
4mte, r

1 9%

4m  r°F

Substituting the units for q, r and F, we obtain unit

0

of

_ coulombx coulomb

€, = >
newton — (metre)

(coulombY

" newton — (metre)?
= C?/N-m?2

Sol. (4)
Resistance 1Q and 3Q are connected in series,
so effective resistance

R'=1+3=4Q
Now, R' and 8Q are in parallel. We know that
potential difference across resistances in parallel

order is same.
10 30 i1

— AW
80 )

R' x i1 = 8i2

or 4 x i1 = 8i2
or i1= —i2=2i2
4

or i1 = 2i2 ()
Power dissipated across 8Q resistance is

i2(8)t =2W
0 2 _ ,
or i5t =5 0.25W ... (i)

Power dissipated across 3Q resistance is
H=if(3)t
= (2i2)? (3)t

H. 0. : 4*" Floor, EXCELUS, Vasna — Bhayali Road, www. rjvision. orgé




= 126t
but i’t =0.25W

H=12x0.25=3W
Sol. (3)

Parallel beam of light after refraction from convex
lens converge at the focus of convex lens. In
question it is given light after refraction pass
through concave lens becomes parallel. Therefore
light refracted from convex lens virtually meet at
focus of concave lens.

According to above ray diagram
d=fa—f8=20-5=15cm

Sol. (2)

In general we have assumed x=1.5

So, f=20cm

1 1
= —4—
Vo ou

1
f

1
20

1 1
_+_
v 30

1 1 110

v 20 30 600

h:
—l=2 ]’ll'=2><|h0| h1~=4cm
ho

Here, image is real, inverted, magnified field and

height of image s 4 cm.

Sol. (2)

E =30sin(6x10%¢ + kz)i

E = Eo sin (wt + kz)

Direction of propagation = —z axis

wave lengthA =1t =3.14 m

Direction of M. field direction of v= direction of
x B

—k=ixB

B=-j

Sol. (2)

As the number of protons increases, Coulomb

repulsive force among protons increases. To

compensate, number of neutrons which are

neutral is increased.
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CHEMISTRY:

46.

Sol.(3)
C2Hs4 + 3 O2 — 2CO2 + 2H20
28kg 96 kg
28 kg of C2Hs undergo complete combustion
by = 96 kg of O2
2.8 kg of C2H4 undergo complete combustion
by = 9.6 g of O2.
Sol. (1)
No. of radial nodes in 3p-orbital
=(n-/{ -1)
[for p orbital { =1]
=3-1-1=1
Sol. (2)
(i) is not possible for any value of because /
varies from 0 to (n — 1) thus forn = 2, / can
be only 0, 1, 2.
(iv) is not possible because for / =0, m = 0.
(v) is not possible because for / = 2, m varies
from -2 to +2.
Sol. (3)
Wurtz reaction is used to prepare symmetrical
alkanes like R1— R1 as
R —X+2Na+ X — R —22" 5 R — R, +2NaX
If R1 and Rz are different, then mixture of alkanes
may be obtained as
R —X +2Na+R, - X 220
R —R +R —R,+R,—R, +2NaX
Sol. (1)

COOH COO'NH;
@ +NH, — @(
COOH COO NH;

- 2H,0 l A
CONH,
: :CONHZ

- NHal Strong heating

Il
o
Phthalimide

Sol. (4)
AG = AH -TAS
When the reaction is in equilibrium, AG =0

0=AH-TAS=>T=2H
AS

T 30x1000
105

Sol. (3)

H20(¢) = H20(v), AS >0

Expansion of gas at constant temperature, AS > 0

=285.7K

Sublimation of solid to gas, AS >0

2H(g) .. H2(g), AS <0 (~ Ang < 0)

Sol. (3)

In presence of the given salts, the solubility of
AgCl decreases due to common ion effect.

Sol. (2)

For an acid-base indicator

Hin = H* + In-

(=IO o = i
[HIn] (In"]

or log H* =log Kin + log [Hin]
[In"]
Taking negative on both sides
—log[H*] = —log Kin — log w
[In"]
[In"]
or lo = pH - pKin
T
Sol. (3)

Reduction

a ! +3 ! +4
MnO, + clzzoj' +H —Mn™+ CI:O2 +H,0

Oxidation

n-factor of MnO, =5
n-factor of C,0; =2

Ratio of n-factor of MnO, and C,0; is5:2

So, molar ratio in balanced reactionis 2 : 5
.. The balanced equation is
2MnO; +5C,0{ +16H"* —2Mn>* +10C0, +8H,0
Sol. (2)
Stability of +1 oxidation state due to inert pair
effect TI > In > Ga > Al
Sol. (1)
The given compound is
' =i,

CH, — CH, — CH,— & —C—CH, —CH,
‘ CH,-CH,
s 2 r3 3
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4 ethyl, 3 propyl hex —1—ene
Sol. (4)
Unununium
Atomic number = 111
IUPAC official name : Roentgenium
Sol. (3)
CH, CH, CcH,
O, $2=-"0 -\
e o

Sol. (1)
Pure ethanol molecules are hydrogen bonded.
On adding acetone, its molecules get in between
the ethanol molecules and break some of the
hydrogen bonds between them.
This weakens the intermolecular attractive
interactions and the solution shows positive
deviation from Raoult's law.
Sol. (2)

Cu?* + 1e~—— Cu*
E;=0.15V; AG] = —n,EJF

Cu*+1e— Cu
E>=050V; AG; =-n,EJF

Cu?* + 2e~— Cu AG° = AG®1 + AG"2
—nE°F = -1 n1 E1°F + (1) n2 E2°F
—nE°F = -1 (n1 E1°F + n2 E2°F)

nE; +n,E5 0.15%x1+0.50 x1
- n L 2
= 0.325

Sol. (3)

EO

Half life of zero order

_[4)]

Ly = %

t12 will be doubled on doubling the initial

concentration.

Sol. (1)

e Few reactions can have zero activation
energy for example radical reactions.
Activation energy is defined as the minimum
amount of extra energy absorbed by
reactants to achieve threshold energy.

Sol. (3)

We know that IUPAC name of [Pt(NHs)s (Br)
(NO2)CIICI is triamminebromochloronitroplatinum
(IV) chloride

Sol. (2)

Sn1 reaction gives racemic mixture with slight
predominance of that isomer which corresponds
to inversion because SNi also depends upon
the degree of 'shielding’ of the front side of the

reacting carbon.
Sol. (4)

Cl, -
anhydrous FeCl -

Sol. (3)
Oxidation of phenol with chromic acid produces a

conjugated diketone known as benzoquinone
quinones
Sol. (2)

Q@%@f@
@—cm +H04©<‘— Qc"h,+ HOO

(A) (B) (Stable carbocation
due to extended
conjugation)

Sol. (2)
1°, 2°, 3° Alcohol are distinguished by Lucas test
on the basis of the time taken for turbidity to
appear

R-CH A Emedearmind, g rH 01
[Turrvidiey v 320 min |

R‘:‘:'CH_C'H Aamw HEZ .'hh.ﬁﬂ:l. .H.::L:H_:J
R R
& kol {Murksdihy in 5 man ]

R, R
e, HECD 0 el
FIII—!—CI-[ e FC—‘.’-‘I
29 nlacnl (trmdiake hurbidiny appears)

Reactivity of alcohol towards Lucas reagent
=3°>2°>1° Alcohol

Sol. (1)
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Gattermann-Koch reaction:
CHO

CO, HCI
—y
Anhyd. AICI/CuClI

Haloform reaction:

I Il
R —C — CH, + NaOX— R — CONa + CHX,
Esterification:
(@]
Il

_ _ .-_"_ Conc. ' _
R—-CH,—OH + R'—~C—OH-222%5 R'~C~OCH,-R

¢ Hell-Volhard-Zelinsky reaction:
X

i |
0 X/RedP, 2 —CH-COOH

R—-CH,COOH () H.0

71.  Sol. (4)

This reaction is Clemmensen reduction

i O

Zn/Hg
conc. HCI

(A)

Sol. (4)

The amount of energy released when an electron
is added to an isolated gaseous atom produce a
monovalent anion is called electron gain enthalpy.
Electron affinity value generally increase on
moving from left to right'in a period however there
are exceptions of this rule in the case of those
atoms which have stable configuration. These
atoms resist the addition of extra electron,

therefore the low value of electron affinity

O<S<F«<d

-1.48 -2.0 -3.6 -3.8

On the other hand Cl because of its compariti very
bigger size than F, allow the addition of an extra
electron more easily.

Sol. (4)

Electron withdrawing (I, —M) groups increases
reactivity towards nucleophilic addition reaction.
In Group increases the reactivity towards
nucleophilic addition reaction at CHO group.

Sol. (1)

Br
HBr | C,H.ONa
CH,CH,CH=CH, ———> CH,CH,CH-CH, —— CH—(CH),-OCH.CH
H202 I 3 3 2 3
H

HBr in presence of peroxide gives anti
Markovnikoff addition product.

1°alkyl halide on reaction with C2HsONa gives
SN2 reaction.

Sol. (3)

Each nucleic acid consists of a pentose sugar a
heterocyclic base, and phosphoric acid. The
sugar present in DNA is 2-deoxy-D (-) ribose
and the sugar present in RNA is D(-) ribose.
The chirality of DNA and RNA molecules are

due to the presence of sugar components.

H
2-deoxy-D(-)-ribose

Sol. (3)
Sol. (4)
K

|a
HEC-C=C

la° |o

H H
Number of ¢ bonds = 10

=C-C=CZH

and number of = bonds = 3
Sol. (2)
Sol. (4)
Interhalogen compound group 17t
ICI is more reactive due to polar bonds.
From NCERT - X — X’ bond is weaker than X — X
bond except Fo.
Sol.(3)
Molarity of H2SO4 solution.
98 x 1000
" 98x100
Suppose V ml of this H2SO4 is used to prepare 1
lit. of 0.1 M H2S0Oq4
V x 18.02 = 1000 % 0.1

x1.84=184

Ve 1000x 0.1
18.02

Or =5.55 ml.
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Sol. (1)
Given mass of an electron(m) = 9.1 x 10-28g;

Velocity of electron (v) = 3 x 104 cm/s;

0.001
Accuracy in velocity = 0.001% = W;

Actual velocity of the electron

Planck’s constant (h) = 6.626 x 10-27 erg-sec.
Uncertainty in the position of the electron
h 6.626x107°" x7
47mAv  4x22x(91x10 %) 03
=1.93cm
Sol. (1)

(Ax) =

‘Be’ and ‘N’ have comparatively more stable

valence sub—shell than ‘B’ and ‘O’
.. Correct order of first ionisation enthalpy is:
Li<b<Be<C<O<N<F<Ne
Sol. (1)
Given species: 02, O;', O}', O
Total number of electrons

02 — 16e”

O, —17e-

O;' — 15e~

07 —18e-

o) 02 0O; 0O
Bond order 252 15 1
* Stability order [O}' > 02> O} > O3]

Sol. (3)

2
Az + B2 = 2ABK_ _ _ABI
[A,][B,]

(2.8x1073)?
©T3x10° x4.2x10°
(2.8)°

T 3x42
Sol.(4)
gEq of KMnO4 = gEq of Kl
Moles of KMnO4 x 1 =1 x 6.
Moles of KMnO4 = 6.
Sol. (1)
Ethane has two conformers
(i) Eclipsed

=0.62

(i) Staggered
Eclipsed conformer is least stable while staggered
conformer is most stable. In eclipsed conformer

the dihedral angle is 0°

' H H
H H
H
H H™™ H H H
Eclipsed Staggered
Dihedral angle = 0° Dihedral angle = 60°

Sol. (2)
CH,

3

0.
C==CH—CH,——>

ot (A} Zn/H,0
? CH,

C=—0+0=CH CH,

/ Ethanal

HCI CH3

Propanone
CH,
\C =——CH, —CH,
CH, cl
(8)
Sol. (3)
ATi = i Kim, i is highest for Al2(SO4)3
Sol. (4)
Sol. (2)

List -1 List -l

: sp3d hybridised and

Cl

| c

_ 4 trigonal bipyramidal in

(1 Cl T\
c

Cl

I shape

F sp3d? hybridised and
F\ | e F octahedral in shape

) S
e |\F
F

F | spd®hybridised and

F\g/
@) F/ | \F shape
F

square  pyramidal

E | sp?> hybridised

4 F—B trigonal
\ E planar in shape
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