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Acceleration due to gravity at a depth d under the
earth’s surface
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According to the question ¢g'=
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We can also write it as,
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Work done by a gas in a process is: from the PV
diagram is the area enclosed by the loop.

As we can see both loops ABC and DEF have the
same area enclosed.

Hence Wagc = — Wper

However, the magnitude are opposite.
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If a is downward acceleration of 4 kg block, the
upward acceleration of 1 kg block must be 2a.
The equation of motion on 4 kg block is

49— 2T =4a ()
The equation of motion on 1 kg block is
T-1g=1x2a ....(i)
or 2T-2g=4a ...(1i1)
On adding (i) and (iii), we get
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2g=8aor a= :

Acceleration of 1 kg block =2a= % upwards
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O >

Greater work function means more negative
potential is required to stop the ejection of
electrons. Moreover, the slope of both the graphs
will be the same.

(1)
Additional kinetic energy it gains is.
K'=eV=50eV

Total kinetic energy is equal to 150 x 1.6 x 1074J
The de Broglie wavelength is.

_h 6.63x107%
V2K \[249.1x1073 x150x1.6x 1072
A=1A

=1x10¥m
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For a body to purely roll down the inclined plane,
static friction will act at the contact point and the
point will not slip on the surface. Hence work
done by friction force is zero.
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Q and P represents Ko and Kp lines respectively.
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Reduced form of circuit will be as follow:
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The charge flows through cell will be,
Q=CyqXxE
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We will write voltage drop equation as we go
from A to B.
. di

Va—IR+V+L —=V

A gt °
Va—-5x1+15-5x10°x (-10°) = Vs
Ve—Va=15
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As acceleration of the box is due to static friction,
ma = fs < usN = psmg
a < Usg
amax = Hsg = 0.2 X 10ms2 = 2ms2
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)
M is outwards or along k direction.
M=IA

2
A=a2+[%]2
M =(g+1ja2n€

®3)

The graph of the isothermal process shifts away
from the origin as the temperature of the process
is increased.

Therefore, the curve farthest from the origin should
have the highest temperature whereas the curve
closer to the origin have the lowest temperature.
So, the correct answer is T1 > T, > Ts.

2)

At.the centre of the square net force on the charge
is zero. However, in this position the charge is in
unstable equilibrium and hence its potential
energy is maximum and finite. The four charges
are assumed to be placed symmetrically about the
origin in YZ plane.
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We know electric field inside a cavity E— = 3—?
€0

When [ is vector joining centre of sphere to

centre of cavity, this electric field is uniform

inside the Cavity.

Hence option (2) is correct.
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= Vv=4+/100=10cm/s
Using v=u+a,-t
u=0
10=0+5tort=2s.
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The B—H curve is used to study the magnetic
properties of a material. Elements show different
behaviour under magnetisation.

The ratio of magnetic induction to magnetic
intensity is called magnetic permeability and is
denoted by p. The magnetic permeability can be
used to measure a material’s resistance to the
magnetic field. The formula for permeability is

given by
_B
" H

We know that iron is a ferromagnetic material.
Materials like iron do not have a constant
permeability. The permeability increases with
increase in magnetic field, after reaching a
maximum value it will start decreasing.

(3)

When the mass is placed at the position of:the
vertical circle, the total force.on the'mass is:

F = mg + mlw?

=14.5x 9.8 + 14.5 x 1 x (12.56)?

=2429.53 N
Young’s modulus = Stress/Strain
y_F/A_EL
Al A Al
A=l
AY
Young’s modulus for steel =2 x 10! Pa
Al 2429.53x1

© 0.065x10~* x 2x10'
= Al=1.87x103m
Hence, the elongation of the wire is 1.87 % 10-3m.

(2)
The total length of the rod is L. Since, the rod is
bent at the middle, so each part of it will have

same length %and mass% .

Moment of inertia of each part about an axis
2
. . 1(M) L
assing through itsoneend == — || —
P ; 3( 2 j[Z)

Hence, net moment of inertia about an axis
passing through its middle point O is

=G5
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(4) _
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Hence option (4) is correct.

(4)
Applying conservation of moles,
ni+nz=n

i, RV, _PV

RT RT RT

= PiVi+ PV, =PV

4T [4 3) 4T (4 3) (4Tj[4 3}
= | | 2 |+ | 2 =] = | S

no\3 rn, \3 r )L3
= e =r?

— r?=43%4+4% -5¢m
Hence the radius of the new bubble is 5 cm.

(1)
A? + A% + 2A% cos 0 = n? (A% + A2 — 2A? cosP)
2 + 2¢0s0 = n? (2 — 2 cos0)

~ 2+ 2n? = 2n? cosO + 2c0s0
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AT
= (4t+1)
At 45° vy = vy
= t=1s

1)
Vo = V¢
v v L. 1
—_—— _— =
2Ly 4L, Ly 2
The ratio of the length of an close and open organ
pipeisl:2
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Activity = number of disintegrations per unit time
Activity = d—’:l =AN

where N = the total number of nuclei
Also, N = number of moles x N4 =(%) Na

Initial activity = *TNA

)

V is the orbital velocity. If Ve is the escape
velocity, then V, =+/2V.The kinetic energy at the

time of ejection

KE:%mVez =%m(\/§V)2 =%m><2V2 =mv?

(4)

i:ﬁsin[(mt+§+gﬂ

Hence, phase difference between V and is | = g

So, power consumed = 0.
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For solid sphere, — ==

R 5
Sooov= ’Zigz fggh
1+— !
5
As h is same in both the cases, therefore speed

will same in both cases.
Time of descend,

2
t=_i Z—h 1+k—
sine[ g R2

Where 6 is angle of inclination.

2
For solid sphere, kK_2
R> 5
(oL [
sin@'\ 59

As h is same but 0 is different in both the cases,
hence time of descend will be different in both the
cases.
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(4)

A stationary wave is called such because, there is
no wave velocity.

This means that all parts of the wave have the
same wave. They all attain maximum position at
the sometime. They go to mean position at the
sometime, and they go to rest and maximum
velocity at the sometime as well. Hence all is
correct.

(4)
Q:1=Q2
ms; (32 — 20) = ms; (40 — 32)
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According to Brewster’s law,
tan ip = U — \/§
ip = 60°
©)

Internal forces will be cancelled pairwise. They
will-not change the external force acting on an
object. Momentum will be conserved.

We know that Fuyemal = ((jj—I: here,

Fexternat = €Xxternal force applied to a system and we
also know that at rate of change of linear
momentum equals to the external force.

So internal force doesn’t even change the velocity
of the centre of mass which is given by the net
external force acting on the system.

So only external forces can change the linear
momentum not the internal force.

Moreover, internal forces can never ever change
the total mechanical energy (kinetic energy
potential energy) of an object. But they can only
just convert a part of kinetic energy to potential
energy. So, they can change the kinetic energy but
total energy remains conserved.
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(4)
Intensity of light 1 oc diz,where d = distance from
surface.
2 42
= |—2=d—12:4—:16 =1, =16l
L d, 1

As current is proportional to intensity of light,
new value of current = 16 x 5 mA = 80 mA.

(2)

We know,
sin( A+3, j
2 )

. A
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2

“:

sini

= V2=—¢;
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2

= sini =+/2 xsin(30)

= sini:ﬁx%

Multiply and divide by ~/2 , we get
sini _ L

Ng

= 1=45°

1)

From theorem of parallel axis

l=lcw + Mr?2

Hence, moment of inertia is minimum about axis
passing through CM among another parallel.axis.

(4)

The strong nuclear forces between any two
nucleons are same for any nucleon pair -proton -
proton pair, proton- neutron pair or neutron-
neutron pair.

But there will be an additional electrostatic
repulsion between proton - proton pair because
both are charged positively, and similar charges
repel each other.
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O———0O
F F Fu F

SO, Fl = (Fn - Fe)
Fo=Fs=F,
Thus, F2 = F3 > F1 option (4)

1)
.
(A) Stress x Strain = Nm2 — =Jm">
m
2 2
@® A Nm M\t
| m
(C©)YP=Nm2mi=Nm=]
Fl Nm
D) —=——=m
) AY m?Nm~>
Hence,

A—>rB—>gC—-pD —s.

1)
As, r:mzi_ 2Km
Bqg Bg_  Bqg
5o
m
Hence,
A ->p,B—>qC —>pD—q
)
The velocity (v) is given by
v=FfA
= f v
A
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1
At 4 sec
(2mr2) = 22
(27tr3) = 37»3
Ao 30
x—g = E

Now, r o n?

r_z_(zjz
r \3

Substituting in Eq. (i), we get
rp_2

Ay 3

(2)
u=at=8m/s
s, Lz o liowa? —16m
2 2
From 4s to 8s
a =0, v = constant = 8m/s
S; =vt=(8) (4) =32m
From 8s to 12s
S$3=5:=16m
STotal = S1 + S2 + S3 = 64m

@)

Velocity of bullet + ice block,

V- (10g) x(20m/s)
1000

Loss of KE =%mv2 —%(erM)V2

:%[O.le (20)° ~1x(0.2)? |

:%[4—0.04] ~1.98J

Heat received by ice block.

1.98
4.2x2
=0.24 cal
Mass of ice melted.
_ 0.24cal
- 80cal / g

= 0.003g

cal

g=0.2m/s

46.

47.

48.

Angle of incidence = b = angle of reflection
Angle of incidence on the 2" mirror
90-[180-70—-(90—-Db)]=70-D

Angle between the reflected ray & the mirror (2"
=b+20

As it parallel to the 1% mirror

b+20=70

b=70-20

b =50

(2)

When, a battery is connected across the junction
diode with its positive terminal connected to the
p-side and the negative terminal connected to the
n-side, the diode is said to be forward biased.

1)

§ 0 +2t25
2

= 20i + y0j=t0(51°)+%t§(10f+4j)

Equating components wise,
20 =5t;

= lo= 2sec

and

Yo =5t0 +2tg
= yo:18m

)

In photoelectric effect, an electron absorbs a
guantum of energy (hv) of radiation. If this
absorbed energy exceeds the minimum energy
(work function ¢o of the metal), the most loosely
bound electron will emerge with maximum kinetic
energy, more tightly bound electron will emerge
with kinetic energies less than the maximum
value.

Einstein’s photoelectric equation:

Kmax = hv — do
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o _ vocrZand moc rd
t=t,= E (where, h = height of tower) — vom?B

While v, =V +V§ (where, vo = initial velocity)
Therefore, both statements are correct.
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