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PHYSICS:
1.

Sol. (1)

Let n=kp“a"T° where

[T]=[MT]

Comparing both sides, we get

a=—,b==and c=— .. p=
2

L
2 2
Sol. (2)

Time of flight for each ball = 1s
=L —lxlox(l)2 =5m
T8 Ty

Sol. (4)

2xmpgm, _2><1><5><

T = =
3+1+5

my+mg+mg

Sol. (3)

at=az=1and
al +a’ +2a,a, cos 0= (\3)* =3

or 1+1+2cos0=3

[p1=[ML7), [a] = [L]

3 ~1 _kpl/2a3/2

N

10

9

or .cos0=

1
2

Now (51 _‘—12)'(2‘—11 +az)
2 2 1 1
=2a; —a; —a,a, cos¢9=2—1—5:5
Sol. (3)
As the vertical component of velocity of both the

particles is same

= Vo =0

So the distance h between them will be constant
with time and ¥, = 2v cos a

Total distance between the particles is minimum
when horizontal distance between them is zero.
= t= d

2vcosa
Sol. (1)
W=10x1+20x1-20%x1+10%x1=20erg
Sol. (2)
Momentum and kinetic energy is conserved only

in this case.
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Sol. (1)
Let linear mass density of each brick = A

so mass of each brick = A ¢

[(M)x(!/2)]2+[(1€)x(£+£ﬂ2+{(M)x[£+i+iﬂz+{(}l)x[£+i+£+LH
2 10 2 10 10 2 10 10 10

T(AL)

Gravitational pull depends upon the acceleration
due to gravity on that planet.

1 1
=—M,,g, =—g.
g1 e g 6g

1/2 1/2
:%213‘) = &Xgi = Slxl
Rz m M 8. 6

ucos 8 = v sin 6

tan 6 =1

8= 45°

Sol. (3)

Weight of block

= Weight of displaced oil + Weight of displaced

water

= mg =Vipyg+Vopyg

= m=(10x10x6)x0.6+(10x10x4)x1= 760 gm.

Sol. (3)

The motion of block is S.H.M.

Y = Asin(ot + ¢)

Here amplitude is

A= mg _ 20x10
k 2000

At t = 0, displacement of body with respect to

m=10cm

mean positionis, Y =15-10=5cm

~.5=10sin(@x0+¢) or %:Sin(l):}d):g

.'.y:IOsin[10t+gj

Sol. (4)
F=YAoAO
If Y, Aand A@ are constant then By _

Sol.(2)

For a given pressure, volume will be more if
temperature is more (Charle’s law).
From the graph it is clear that V2 > V4.
T2>Th
Sol. (3)
w = Area under P-V graph

3p,-P, \( 3V, -V,
=7 0 0 0 0 :_gpovo
2 2 7

Sol. (4)

Time period of pendulum doesn’t depends upon
mass but it depends upon length (distance
between point of suspension and centre of mass).

In first three cases length are same so T=7, =T,

but in last case centre of mass lowers which in
turn increases the length. So in this case time
period will be more than the other cases.

Sol. (2)
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Hi71 +ﬂ272 3x1.3 + 2x1.4
yi—=1 y,-1 (13-1) (14-1)
Hi + Hr 3 n 2
-1 y,-1 (13-1) (14-1)

Sol. (3)

1.33

Vmix =

Comparing with y = asin(wt —kx) = a = &, ® =200 7
T

:aa):EXZOOOH:ZOOm/sec

T

o Vinax

and a):z?”:ZOOE:Z?”: T=107 sec

Sol. (3)
Beat frequency = f1 — f2

y__v_
20 2(I+x)

-1
SN I S TR B ORI TS T B o
21 i 21 1] 217

Sol.(3)

The maximum electric filed that a dielectric

medium can withstand without break down (of its
insulating property) is called its dielectric strength;
for air it is about 3 x 108 Vm-'. For a separation
between conductors of the order of 1 cm or so,
this field corresponds to a potential difference of 3
x 10* V between the conductors. Thus, for a
capacitor to store a large amount of charge
without leaking, its capacitance should be high
enough so that the potential difference and hence
the electric field do not exceed the break down
limits. Put differently, there is a limit to the amount
of charge can be stored on a given capacitor
without significant leaking.

Sol. (4)

The quantities energy stored and potential

La

difference decreases, because U =— and

V= KLC decreases. On inserting a dielectric, the

capacitance increase (KCo) , where Co is the
capacitance when no glass slab is present and K
is dielectric constant, As ‘C” increase, U and V
both decreases as they are inversely related to C.
g is constant here.

Sol. (4)

Let Eo = Vo/d be the electric field between the
plates when there is no dielectric and the potential
difference is Vo. If the dielectric is now inserted,
the electric field in the dielectric will be E = Eo/K.

The potential difference will be

E
V=E, 3alifefLy
4 K 4
3K +1
" 4K

The potential difference decreases by the factor

3(K+1) while the free charge Qo on the plates

remains unchanged. The capacitance thus

increases.

0, 4K O, 4K
vV O3K+1V, 3K+1

Sol. (1)

0

Conductivity o = L
P

and conductance G :%

= GR =1

From equation (i) and (ii) o=k
P

Sol. (2)

R, =R, (1+a,AO)

=600(1+0.001 x30) =618Q2

R, =R,(1+a,A0)

=300(1+0.004 x 30) = 336Q

R, =R, +R, =618 +336 =954Q

Sol. (3)

Magnetic field at any point lying on the current-
carrying straight conductor is zero.

Here,

H1 = magnetic field at M due to current in PQ.

Hz2 = magnetic field at M due to QR + magnetic
field at M due to QS + magnetic field at M due to
PQ.

H
=0+71+H1

Sol. (1)

R
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~ The total number of turns, N = 400 x 5 = 2000

and number of turns/length, n = % =2500 The

magnitude of magnetic field inside the solenoid

B = pynl =4x3.14x107 x2500 x 8

=2.5x107°T
The direction of magnetic field is along the axis of

solenoid.
Sol. (4)

P
As P =q, x2l,q, =—2
m = 4m qn 7/

Here, gm (and not m) denotes the pole strength as
m denotes magnetic moment. Further, as

mr=2Lorr=2ln

Distance between the two poles, 2/ =2r = hid
T

Magnetic moment P', =q, x2¢'

_ Pm 4[ _ZPm
2 \zr) =

Sol. (3)
Since the magnetic field is uniform therefore there
will be no change in flux hence no current will be
induced.
Sol. (3)
Self-inductance L = y,N*4/1 = uyn’lA Where n is
the number of turns per unit'length and N is the

total number of turns-and N =nl, In-the given
question n is same. A is increased 4 times and [/ is
increased 2 times and hence L will be increased 8
times.

Sol. (2)

The circuit is RLC resonant circuit.

~Reading of voltmeter = v. —vc =0

. E
Reading of ammeter = —=
z

Current in B, will promptly become zero while
current in B, will slowly tend to zero.
Sol. (2)

_cg By 3x10°x8.85x107" %367

, =1.72W | m*
av 2 2 41-

Sol. (4)
In one second

o2V _28ud _2x6x40x107"
c c 3x108

=1.6x10 kg —m /s>

Sol. (1)

§=(u—-1)A=2°

So by rotating mirror by 1° in clockwise direction,
emergent ray after reflection will become

horizontal.
Sol. (2)

= LN SN
(+12) v, (~1.25)

Vo =30cm

Hmy = ﬁxé =200
125 3

Sol.(3)
According to question n1A1 = n2k2

So n_l_/l_z_loooo_g
n, A, 12000 6
so minimum n1 and nz are 5 and 6 respectively.
~mAD 5(12000x1077)(2)
min d 2><10,3

=6x10" m = 6mm
Sol.(3)

For path difference A, phase difference = 21 rad
For path difference % , phase difference = %rad
As K = 4lo. So, intensity at given point where path

difference is %

K'=4], cosz(zj:2lo =
4

X
2
Sol. (2)

K. (eV)=12400 —— 1

AMA)  Ay(A)

=12400 SN =6.2¢elV
1000 2000

Sol. (3)
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Sol. (3)

If electric field due to charge |q| at origin is E then
electric field due to charges |2q|, |39|, |4q| and
|5q| are respectively 2E, 3E, 4E and 5E

1

-~ 1 1
970.6x107'°

:1.097><107L2 —nz} =n,=4
2
n(n—l)_4><3 _
2

~.Number of emission lines N = 6

Sol. (4)

B.E. of Li” = 39.20 MeV and He* = 28.24 MeV
Hence binding energy of 2H* = 56.48 MeV
Energy of reaction = 56.48 — 39.20 = 17.28 MeV

(iii)
Y =(4+B).AB E,=GEY +(SE} =5\2E,

The given output equation can also be written as Egy = /(3E)2 +GEY =3\2E,

Y =(4+B).(4 +B) (De morgan’s theorem)

Egy=4E+2E=6E-and E,, =3E+E=4E
=AA+AB+BA+BB =0+ AB + AB+0=AB+ AB
= E(,.) > E(m) > E(m > E(,‘,)

This is the expression for XOR gate.
Sol. (2)
Ve = 1cG
Ve =0.01x20=0.2V

R =(—-1)G
VG

20
R = (=—-1)(20)=1980Q
(o2 ~DeO
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CHEMISTRY:

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

Sol.(1)
Sol.(3)
Sol.(2)
Sol.(1)
Sol.(4)
Sol.(3)
Sol.(2)
Sol.(4)
Sol.(2)
Sol.(2)
Sol.(3)
Sol.(2)
Sol.(2)
Sol.(1)
Sol.(3)
Sol.(2)
1 €1 1
N N N
2% ZIN. 20N
Hyhn oo FFoF

AEN =0
LPt LP? LPt
B.Pt B.PT

Sol.(2)
CaC, + H,0 — Ca(OH), + C,H,

I

Organic

compound
H-C = C-H
27 bonds

Sol.(2)
Sol.(2)
233 g of BaSO4 contains 32 g of sulphur.

32x0.3495

0.3495 g BaSO4 contains g of sulphur

Percentage of sulphur 32x0.3495x100
233%0.25

=19.2%

Sol.(1)

Sol.(3)

Sol.(3)

Sol.(1)

Sol.(2)

No. OfS_2 ions = m =2
32 amu
= Charge on one ion =2 x (1.6 x 107 C)
& Charge ontwoion =2 x 2 x (—1.6 % 107° ©)
=—64x10""C
70. Sol.(2)
71. Sol.(3)

72.  Sol.(4)

When A, and B, are allowed to react. final
volume =4 L
A,(g) + By(g) = 2AB(g)

= 2xXx=4-2x =2 4x=4 = x =1

2x 2
Now, [L\B] = T =

— =0.5M

73. Sol.(1)
[salt]
pH =pK,; +log acid]
“pKa T pKp =14
pK, +10=14
pK, =14

pH=4 +log 1

pH=4
Sol.(2)
Sol.(4)

For (WA + WB) type of salt. degree of
hydrolysis does not depends on concentration.
Sol.(4)
Sol.(2)
Sol.(4)
Sol.(3)
Sol.(3)
Sol.(3)
Sol.(3)
Sol.(3)

Conc. H,SO, + Cu Chips

U
Reddish brown gas

Confirmatory test for NOJ radical.

84. Sol.(2)
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Sol.(2)
Sol.(2)
Sol.(1)
Sol.(2)

p°—p, _
P (4]

X 0.1+99
x—P; _ 01 _ 1

X 10 100
100 x — 100 P, =x
99x = 100 P,

P, =0.99 x
Sol.(4)
Sol.(4)
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