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1. 3) Let E be the emf and r be internal resistance of the battery.

In the first case,
E
I

|
l

2=——
2+r ()

In the second case,

E

| ——wwwn—
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0.5= i .. (ii)
O+r
Dividing Eq. (i) by Eq. (ii), we get
2 9+k
05 2+r
=4+2r=45+0.5r
=15r=05
0.5

=>r=—-=
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4)

1)

3)

As we know,
V=V Ce  _10x—C __7sv
Cp+Cg C+3C
Vg =V Ca
Cp+Cg
=10x c =2.5v
C+3C
Let a be the side of square,
Arega
F
l - Cj)-' »F
O 4 i
.. Q @
3~ 2 2
4reg (a\/i ) 4rey (a\/i )
As the resultant force on Q is zero,
. F3 =—2F cos45°
Q* _2Qq 1
2 2 [
drsp(aN2) A V2
Q=-2V2q
. h .
De-Broglie wavelength, 4 = — ..(i)
, . . nh
According to Bohr’s quantisation condition, mvr, = — =

From Egs. (i) and (ii), we get
hx2zr, 2z,
nh n

ﬂ/:

2rr,

For fourth orbit (n = 4),/1 = 2

...(ii)
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3)

1)

1)

4)

Moreover, I oC n2

2
AW e
“ (4)

. . 27(16n)
Substituting the value of I, in Eq. (iii), we get A = ———=

The force constant of spring,

kel _M9 _ 1X102 = 500Nm ™
X X 2x10™
Time period,

T- zﬂ\/EZ 2x3.14x. | =0.285
k 500

For Xx=10cm =0.1m
Kinetic energy

=l =2 x500x(0.1)7 =253

Let the temperature of junction be 6, then H = H; + H,

_ KA(0-0) _K2A(45-0) K3A(60-0)

L L L
— 0 =90-20+180—30
= @ = 45°C

h 6.6x10°3*

h
As MV=— orV=——=
A mA  2x1.67x10% x10712

v=2x10°m/s

h

\J2mK

Where, m is the mass and K is the kinetic energy of the charged particle.

The de-Broglie wavelength of a charged particle, 4 =

As all the four given charged particles have same kinetic energy.

1

Ao —

Jm
As Mgjectron < mproton < Myeyteron < ma-particle

/qelectron > iproton > ﬁ'deuteron > )“a— particle

hence, « -particle has the shortest de-Broglie wavelength.

3
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10.

11.

4)

1)

2)

Force on wire C due to wire A,

£ _[ # 21 107" x2x30
L= Mo |2 o XexXY
4z ) r 0.03

—2x107*N (towards right)
Force on wire C due to wire B,

. :(&]£:107x2x20
" \ar)r 2x10?

=2x107*N (towards left)
Net force on wire C,

I:net :FA_FB =0

B3

Given, L=—H, f =50Hz

T

¢ =60°

XL = Zﬂ'ﬂ_

:27r><50><£2100\/§Q
T

.".Impedance, Z = »\/RZ + XE
R

But COS¢p = —

u @ >

= C0S60° = R

JRZ+X2

:HZ_R_Z
2)  RZ4X?

=4R*=R*+ X{

X, 1003

R

=R =100Q2

The final velocities of bodies are

efore collision =L (D=0

Aiter collision O O

We have standard result for final velocity after a head-on elastic collision
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—m

_2muy
m +m,
Ll Sl
Vo 2my

:gzwjﬂ:5
5 2my m,

Vo

|
Intensity of transmit light from one Polaroid, 1] = ?0

Therefore, intensity of light transmitted from second Polaroid

I, =1,c08%0 = I?Ocos2 (90°-30°)

:|—0c03260°
2
2
:'_ox(lj _lo
2 \2

Mass of the rope = GX% = 3kg

Total mass =50+ 3 =53kg

a= F_106, 2m/s?

m 53
Force utilized in pulling the rope
=3x2=6N
Force applied on the mass
=106-6=100N
As, | TV v =i

dr

Vv X X 3
So, [dV = [—Idr = [ —kr™dr

0 0 0

341 \%
=V ==k ' = K
-3+1 %2

0
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Let the depth of Indian ocean is xcm

SPVE = PV
(tdg + xdg )(gmsj = tdg En(mr)ﬂ

(t+x)=1.18°

18% —t=x
So, X =5831t cm
h
As 1=
\J3mkT
1
So, A oc —
N

Given, Ty =27°C =300K
T, =927°c =1200K

ﬁ B ,1200
A 300
. A
So, A at 1200K will be E

V
— _Ims
As we know, | =

200
== __ A
10042 V2

= 1, =1.41A

2
Power, P=—
R

As the resistance of the bulb is constant
AP _ 2AV
TPV

AP
% decrease in power = FXlOO

_2AV 100 =2x2.5% = 5%
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The slope of the trajectory is zero at the highest point but the velocity of the particle is u cos6.

Impedance of the circle is given by

Z :\/(R1+R2)2+(XL_XC)2

- \/(44+36)2 +(90-30)°

Z = /(80)" +(60)* =100Q2

The current in the circuit,

_V _200
Z 100
I =2A

Power dissipated in the coil,

P=1°R, =2%x36

P =144wW

So, the power dissipated in the coil is 144W.

Here, B =By (2 +3]+4K)T

Area of the square = L%km?

". Flux passing through the square,

$=B.A=Bo (20 +3] +4K) LK

¢ = 4B, LAWb

V =240sin (1007t )cos(1007t)
"+ 2sin@cosd =sin 260

~.sin (1007t )cos(1007t)

b Sin(2 ><1007z't)

2
V =120sin 2007t

Comparing Eq. (i) with V =V, sin ot
V, =120V

o = 2007

27t =200

. f =100Hz
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Magnetic strength of bar magnet =m
Cross-sectional area = A

Let magnetic strength of each new part is m'.
Cross-section area A' = A/2
As we know that,

moc A

.m A
“m A
. Al2

= T m
m'=m/2

m

Given V = —a]
.. ExB =V, which satisfies,
(—EkA X Bf) =—aj

i.e., direction of oscillating electric field of electromagnetic wave will be along negative z-direction

Comparing the given equation with
B, = Bysin(kx+wt)

We get, K =10%0r 277[ =103

- A=2Zm=628x10"m
10
=0.63cm
pl?
As we know, R = Tand volume V = Al
2
~R=2
V
AR _2AI .
R I

Flux associated with two opposite faces of the cube,

b= 2 Net charge inside the cube

6 )
q

B 380
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28.

29.

2)

2)

The motion of the stone along the horizontal direction is given by

u singA

d=ucos()xt

d .
 ucosd -4
The motion along vertical direction,
h:usiné?xt—%gt2 .. (i)
From Eqs(i) and (ii), we get
. 1 d?
h=usin@x S [
ucosd 2° u2cos2o
1 d?
= h=dtanfd-=g———-—
27 u?cos’ 6
2
= U2 gd

- 2(dtan@—h)cos? 4

d f g
u=
cosd | 2(dtand—h)

Let the initial volume be V = Ly Ly L,

Volume after expansion,
Vi= Ly LYy i

=Ly (1+aA)Ly (1+2A) Ly (1+05AT)

= Ly Ly Ly (1+o4AT ) (1+ AT ) (1+aAT)

= Ly Ly Ly [1+ AT + AT + AT +0pAT? + ap05AT? +0300AT % + oy as AT 2}
Neglecting higher power of AT, then

V'=V[1+(og+ay +a3)AT |

V' =V[1+AT]

.'.}/:a1+a2 +a3
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30.

31.

32.

33.

3)

2)

3)

2)

*.* Velocity of light waves in material,

V=vA (i)
Refractive index of material,
C .
H=— ..(ii)
Vv

Where, cis speed of light in vacuum or air

or = % ..ii)

given, Vv =2x10"Hz
2 =5000 A = 5000x10m
And ¢ =3x10%m/s

Hence, from Eq. (iii), we get
B 3x108 B
2x10'*x5000x1071°

y7,

We know that, in any medium except vacuum or air, then the velocities of different colours are different.
Therefore, both red and green colours are refracted at different angles of refraction. So, after emerging
from rectangular glass slab through opposite parallel faces, they appear at two different points and
move in two different parallel directions.

As we know that,

AQ =AU + AW

For adiabatic process,
AQ=0

So, AU = -AW

or AW =-AU

Hence, when a gas expands adiabatically, then internal energy of the gas is used in performing work.

: L, —3L1
End correction = —2
_ 112.9-3x32.5 _ 154 —77em
2 2
Speed of sound in air,
V= 2V( L2 - Ll)

=2x256x(1.129-0.325)
—411.65ms™*

10
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34. 2) From parallel axes theorem,

2

A X
04> |

[

B Y

= Mk? :%MR2+MX2

Given, kK = \/ER

.'.2R2:3R2+x2:>x:&R
5 J5

35. 2

36. 4)

37. 2) Asweknowthat,s:ut+%at2
1 1 >
We have, h =ucosot; —3 gty =ucosot, -5 gt;
1 2
:>ucosex1—£><9.8><1

=ucose><3—%><9.8><32

ucosO(3-1)=4.9x(9-1)

ucos(}:%:wﬁm/s

Maximum height is given by

_ u®cos?0 B (19.6)2

= =19.6m
29 2x9.8

hmax

38. 2) In L-C-R series, resonance circuit, X| = X¢

i.e. At resonance frequency fy, X = X¢

11
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39.

40.

41.

1)

1)

3)

"z =\/(xL = X¢ )’ +R?
Zmin =R

Hence, graph showing in option (2) is correct.

Here, p-n junction diode is in forward bias with voltage,
V=5-3=2V

2 1
.. Current, | =——=—
200 100
=10 mA
As, AU =Cy AT
C,-C =R
R
Cv Cy v-1
Hence, AU = RAT _ 8.3x8
(y—l) (1.4—1)
AU =166
- E N ‘ A
IV = SV 20V 30V 25V =—
sa: 100% s0d Q2
J G F ~ . B

Applying KVL in closed loop ADCBA, AE.FBA, AHGBA and AlJBA, we get
30-111; +25=0

—-20-51,+25=0

5-1013+25=0

-10-51,+25=0

From Egs. (i), (ii), (iii), (iv), we get

I;=5A1,=1A13=3A/1, =3A

=1+, +13+1,=12A

Hence, total current flowing through 25 V cell is 12 A.

12
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42. 4) New fringe width,
B'= B 05 0.3mm
u 5/3

43. 2) From second law of motion,

25 1
mg—-T =ma and T=—mg=—-m
g 100 J 4 g
= mg—lmg —ma:>a—§g
4 4
44. 1) In p-n junction, the diffusion of majority carrier takes place when junction is forward biased and drifting

of minority carrier takes place across the junction when reverse biased.

45. 1)  Given,h=1600km =1.6x10°m, R, =6.4x10°m and g =9.8ms >
The distance of satellite from earth’s centre,
r=R,+h =6.4x10° +1.6x10°

c_q _g{ R T_g{emoo}z - oes
% =0 R+h 8000
4 2
H
46. (1) MX, == M2 +2X"
Ksp= [M2+] [X_]Z

. Ksp :(S)(ZS)+ :453
453=32x 10"

Thus, S=3/8x107%°

=2x10°M
= [M*]=2x10"°M

47. (1) CHs; CHs;
| I
CH;—CH-CH;—CH3 and CH;—C-CHs;
|
CHs;
(Isopentane) (Neopentane)
Both have same molecular formula but different carbon skeletons.
CHs 2°carbon
-
H3C— CH — CH, — CH3
\2
3% carbon
(Isopenane)

13
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48. (4)

{Clemmensen
reduction)

H
Zn-Hg
" 2
]
49. (4) Forfirst order reaction,

2.303 1 2.303
t Iog[ j = log2 ...(i)

k 1/2 k

N |-

2.303 ( 1 ):2.303Iog3 )3

t
% kK el1/3 K

On dividing Eq. (i) by Eq. (ii), we get
ty2 log2 03010 _

= 0.631
ty3 log3 0.4771

50. (1)
|
F F
-
B ) F
sp3d?, no. of lone pair = Square Pyramidal
51. (3) CH3CH;NH; —— CH3CH, — OH + N,

Mol. wt. 45 g l4¢g
Given : Ny evolved is 2.24 Li.e. 0.1 mole. i.e. CH3CH,NH; (ethyl amine) will be 4.5 g (= 0.1 mole)

Hence the answer =45 x 107! g

52. (2) Inaqueous medium, more easily the carbocation is formed, faster is the hydrolysis.

Ci

I
CH

30

Forms most stable carbocation, hence hydrolysis rate is fastest in the given compounds.

53. (2) The correct answer is (b) A-lll, B-I, C-Il, D-IV. n = Principal quantum number, / = Azimuthal quantum

number

54, (4)

14
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55.

56.

57.

58.

59.

60.

61.

(4)

(1)

(3)

(4)

(3)

(1)

(1)

2 2
<K 4.9x1072

Organic
Peroxide

CH3CH,CH = CH, + HBr — €, CH3CH,CH — CH3 + CH3CH,CH,CH,Br

(Minor)

(Major)

[Ni(CO)4] — diamagnetic, sp* hybridization, number of unpaired electrons = 0
[NiCls 1> — paramagnetic, sp® hybridization, number of unpaired electrons = 2

Cl

C+0,— CO,

300atm

(X)

12 g of carbon = 1 mole of carbon
Burning of 1 mole carbon requires 1 mole of oxygen (0O3)
Volume of oxygen required = 22.4 L

So, x = 10667

L

N : G(ZS)Z (*5(25)2 n(sz)z G(sz)z

Bond order :% (8-2)=3

*

0,: (025)2 (025

2
j (o2p, ) (m, 2p, ) (r, 2p, )2[

1
Bond order = 5 (8-4)=2

*

Fa: (c2s) [o‘

03 + (o2

2s

S
c2s

T (o2p,)" (my 20y )2 (7,2p, ) [

*

T (20, ) (my20, )" (m,20, ) [

5 623K -
+NaOH il

*

Ty 2py

*

Tty 2py

OH

I

;

conc.HNO:

. . xx21
Let x L of air is required to completely burn 12g carbon = E= 224

T, 2Py

:

NO,

2 2
. 1
Tty vaj [nz ZpXJ Bond order = E (8-6)=1

15
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62.

63.

64.

65.

66.

67.

(4)

(3)

(1)

(4)

(1)

(2)

1
Bond order = 5 (8-3)=2.5

0% F Na* mMg*

(No.ofe?) |10 10 10 10

(lonic radius) |0* > F~ > Na* > Mg?*

Zeff 0% <F <Na' <Mg*

According to Nernst equation,
0.059

n
At equilibrium, Q = Keq and Ecei=0

0.059 .
0=E(C)e||——n logKeq [from (i)]

Ecell =Eoell — logQ ... (i)

EXxn_ 0.59
0.059  0.059
log Keqg =10

Keq = antilog (10)

Keq = 101

logKeq =

CUSO4 . 5H20
Cu?*:3d°4s°
Unpaired electron present so it show colour due to d — d transition

In Sandmayer reaction only bromobenzene & chlorobenzene are prepared

Lesser is the stability of alkene more is the energy released on hydrogenation

Cly(g) + 2Br™ (ag) —— 2CI~ (aq) + Br2 (aq);

2, =0.29V
—12
o 00591  [CI1[Br]
Ecell =Ecen — log )
2 [Br]7[Cl,]
2
0.0591, (0.01)*x0.01
E.oy =0.29- log {20 a
2 (0.01)
0591
By =0.29- 202911001072
0.0591
Ecelt =0.29+2x log10

16
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68.

69.

70.

71.

72.

73.

74.

75.

(2)

(4)

(1)

(1)

(4)

(1)

(2)

(4)

=0.3491v=0.35V

Due to attainment of stable configuration after losing 3 electrons, there is sudden increase in I4 from I3,
hence it has 3 electrons in the valence shell.
M*3 (504)_2 — M (504)3

BaCl,, NaCl are soluble but on adding HCI (g) to BaCl,, NaCl solutions, Sodium or Barium chlorides may
precipitate out, as a consequence of the common ion effect .

Electron withdrawing group increases acidity of substituted phenols.
Electron donating group decreases acidity of substituted phenols,

As the two H-atoms approach each other, the force of attraction between the nucleus of one and electron
of the other, and vice-versa comes into play. This process is accompanied by decrease in potential energy.
The distance at which the repulsive forces are exactly balanced by attractive forces is bond length. Here,
the energy is minimum. If the two atoms are further brought closer to each other, repulsive forces
become more dominant and energy increases.

Chlorine has more negative electron gain enthalpy than fluorine due to bigger size and lesser electronic
re-pulsion

A. size order T/ > In > Al > Ga>B
B. Electronegativity order B> Al<Ga<In<T/
D. B, Al are more stable in +3 oxidation state So, only C, E statements are correct.

It is given that half-life,

0.693
tl/z :T =6.93

k=0.1
For a first order reaction,
. A
(2303, (Al
[A¢]

Ao = initial concentration
At = concentration at time t
2.303 100 2.303

0.1="""log— =2""x2
t 1 t

t:@: 46.06 minutes

is most stable because of resonance and hyperconjugation effects.

17
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76.

77.

78.

79.

80.

81.
82.

(2)

(4)

(1)

(2)

(4)

(4)
(2)

Hess law is not applicable for nuclear reaction.

All combustion reactions are exothermic.

Work is a path function, not a state function.

Difference between two integral heats of solution is heat of dilution.
Hence, the correct match is A-(iv), B-(iii), C-(i), D-(ii).

Cr,03~ +3503~ +8H' — 2¢r3* +350%™ +4H,0

NO;
CH;0H, H;0. HF. NH;

OH
Can show H-bonding.

CH, NH-— c CH,

NH,
(CH,CO),O
Pyridine CH, COOH

N-phenylethanamide

(A)
(B)
NH,
OH Or H
Br
4-Bromoaniline
(C)

AG? =—-2.303 RT log Keq
Given : Keq =4 x 10°
R = 8.314 JK™* mol™ and T = 300K
AG® =—2.303 x8.314 x 300 log (4 x 10°)
=32179 J/mol

AG® =32.18 k) mol= 7.73 kcal

Di methyl glyoxime is the reagent which gives brilliant red precipitate with Nickel ions in basic medium

18
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83.

84.

85.

86.

87.

88.

89.

90.

(2)

(1)

(1)

(4)
(2)

(3)

(3)

(2)

Both aliphatic and aromatic aldehydes give positive Tollen's reagent test, while only aliphatic aldehyde
gives Fehling's test.

The radius of atom can be given as

nzao
h=——""
z
where, n = number of orbit
Z = atomic number
ap = constant value
So, the radius of hydrogen atom in the ground state.

a o
r1(|-|)=T0 =ap=053A

ay 0.53 ;

n(L*)=2="""=0174A
33

Fe’*-3d°

Ao <P

. pe3t_43 22
. Fe g€

CFSE=3(-0.4A) +2(+ 0.6 Ay) = zero
Insulin and albumins are globular proteins

For a binary ideal liquid solution, the variation in total vapour pressure versus composition of the solution
is given by graph (b) in which, total vapour pressure shows a linear composition of the solution. As the
mole fraction of more volatile component increases, the total vapour pressure increases.

Eclipsed conformation is most unstable conformation of n-butane because of torsional strain.

Percentage of H
_ix Weight of H,0
18 Weight of organic compound

=ix%x100 =20 %
18 0.5

.. Percentage of carbon = 100 — 20 = 80%

x100

For a solution of AICIs in water, the van't Hoff factor
(i) is greater than 1 due to hydrolysis.

AICl3 + 3H,0 ——> AI(OH); + 3CI”

As the number of particles increases due to hydrolysis, the van't Hoff factor is more than 1. Hence,
statement | is true. The solubility of gas in liquid is directly proportional to the pressure over the
solutions at a given temperature. This is according to Henry's law. Hence, statement Il is also true.
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