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Full Length-6
Solution

PHYSICS

. (3) Applying principle of conservation of linear
momentum, p =4/pl + p;

(my +my)v = \/(m1V1)2 + (m2v2)2

(30 +20) v = \/(30x1)> +(20x2)> =50

. v:ﬂzlm/s
) 50

. (2) Total mechanical energy = mgh

W KE_2
S PE 1

2 1
K.E =§mgh and PE. = gmgh
Height from the ground at this instant. ;' = ﬁ
3

Speed of particle at this instant, v=+/2g(h—h")

. (4) The moment of inertia of a thin uniform rod of
mass M and length / about an axis perpendicular to

2

the rod through its centre is 1 = ETS

Moment of inertia of a thin uniform rod of mass M
and length / of the rod through its end point is

2
N R WY
: 12

4. (1) Escape velocity on earth (or any other planet) is

defined as the minimum velocity with which the body
has to be projected vertically upwards from. the
surface of the earth (or any other planet). So, that it
just crosses the gravitational field of earth and never
returns on its-own. Theescape velocity of the earth
is given,

2
CPE - [preot

From the above equation, the value of escape velocity
of a body does not depend upon the mass m of the
body and its angle of projection from the surface of
the earth or the planet. So escape velocity remains
same.

. (2) According to equation of continuity,

av = constant; where a is area v is velocity

For tube : 8107 x 0.15 = ay,

For holes : 40 x 10°* x v =a v,

LAy, T a4y,
—4
40><10‘8><VZM
60
8x107*x0.15
= =5m/s

Lo ——
40x107 x 60

[1]
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RT 2
6. (3)dW = PdW =—dV () o _bL L,
4 v, L\ ’”1291

2 2

2 L Substituting the gi lues, t
As V=KT?3, .. dV:KgT 3dT ubstituting the given values, we ge

v, 3358 1 2 35
=— [ X—X—=—
v, 36\V1 16 1 36

7 L
K—=T 3dT
§ dV:3—g:§d_T - (i 36v, =35v,, v, >,
KT? v, is the note of the highest pitch
T, T, 35 35
. ¢ ¢ =—v, =—x360=350H:
From (i) W:jRTd—V:jRTEd—T b 36U2 36>< :
T V T 3T
Beat frequency = v, —v, =360-350=10Hz
2 r, 2 10. (3) Energy stored in a charged capacitor is in the form
=—R[T]? =—R[T, -T, . . .
W 3 K 3 [~ 1] of electric field energy and it resides in the dielectric
medium between the plates. This energy stored in
2
=—Rx60=40R 1
3 the capacitor is given by U = ECVZ
7. (4) V, =1500m°,T, =27°C = 300K Ifinitial potential is V| and final potential is-Vy; then

. . AU
P, =4 atm, T,=-3°C =270 K, P, =2 atm increase in energy (AU)

1 o
RV, _ PV, AU =C(r-17)

According to ideal gas equation, o = -
1 2

AU:%X6><10’6 %[ (2002 =(10)’ | <9x10*

_ RV, T, 4x1500x270 3
V2= Tl * E o 300x2 2700m 11. (2) Potential gradient along wire
8. (1) The equation of simple harmonic motion when < Potential difference along wire
time is computed from the instant it is in extreme length of wire
position is, x = acos f
4
27 2T W =0.1x10" =ﬂV/cm
Here,a=5cm, T=—=06s o=—=— 1000
) 6 3
T C t in the wire, / = LA
When x=2.5m, 2.5=15 cos Et urrent 10 the wire, 400
1 1 O 2 : R =800-40=760 Q
T — Y = = i =
COSZf=—: —t=cos 1(—j=— "40+R 400"
3 273 2) 3
12. (3) Diamagnetic substances are those substances in
t=1s which resultant magnetic moment in an atom is zero.
1 IT A paramagnetic material tends to move from a weak

9. (2) The fundamental frequency is y = ot

M magnetic field to strong magnetic field.

A magnetic material is in the paramagnetic phase

where / is the length, 7 is the tension and p is mass above its Curie temperaure.

per length of the wire . L . Lo
Typical domain size of a ferromagnetic material is

2 1 mm.
:M:M:Wfpl and M, =175 P, . o . .
A A 13. (1) When a current carrying coil is placed in a uniform
magnetic field, B it experiences a torque whose

magnitude is given by

Ll

[2]
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T=MBsin0 = (NIA)Bsin 0

where M = magnetic moment of the current carrying
coil, A = area of the coil, N = number of turns in the
coil , /= current in the coil 6 = angle between normal
to the plane of the coil and the direction of the
magnetic field.

Here, N=10,1=1A,B=0.2T,
A=3cmx2cm=6cm?>=6 x 10 m?,
0=90°-60°=30°

Torque, v = NIBAsin0
=10x1x%x0.2x6x10*x sin30°

1
=10X1XO.2X6><10*4XE

=6x 10* Nm

14. (3) Total charge induced in a conducting loop is,

qJ.idt
As, i=<
S, R

q =I%dt =%J.e dt

dé

Induced emf e is given by e=——-

dt
1 d 1
=7l (‘d—fj””:;f “

Hence, total charge induced in the conducting loop
depends upon resistance of loop and change in
magnetic flux.

15. @)y =Nsp ~ 10 os-1op
N, " 200
16. (4) Fringe width,

:X_DjD:%

g d A

-3 -3
D:4><10 ><0.17><10 Mm
4x10"

17. (2) Here,

18.

19.

1 :L =0.6666 and
3/2

He

sin@, =

. 1 1

sin@, =—=—+-=0.75
n, 4/3

As B > W,

Therefore, 6, < 0,

If 6 is the critical angle between glass and water,

then

sing—tu 23 _8

pe 3/2

=0.888

(1) According to lens maker’s formula,

1 1 1
(=D ——- —
F¢ )[Rl Rz]

For convex lens, R =+R,, R, =—R,

L asop e L
0.06 R R

1 1 1 100

—t == (1)
R R, 006x05 3

Rl g —or

R, 2

On substituting it in equation (i), we get

1
S 10 =0 _0045m
200

2R, 3
R,=2R,=2%0.045m=0.09 m

h
(4) For a particle, de Broglie wavelength, A =—
4

2
Kinetic energy, K = g;

m
A= h
2mK
h
For an electron, A = ——
\2m,K,

B 6.63x107*
2x9.11x107' x120x1.6x107"
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21.

22.

23.
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=112 x 10"2m= 112 pm

(2) As Ay, <A,y and width of diffraction bands is
directly porportional to A, therefore diffraction bands
become narrower and crowded.

(3) Three half lives of A are equivalent to six half
lives of B. As number of nuclei left are equal in the
two cases.

PO

&_M_m:l

N, (/27 \2) 8

(3) The total energy in the first excited state is

—%ev =—-34eV

This consists of the kinetic energy of 3.4 eV and the
potential energy of —6.8 eV. In order to take the P.E.
here as zero, we add 6.8 eV to all energy levels.
The total energy in the ground state then becomes,

(~13.6+ 6.8)eV =—6.8¢V.

4)
A
A
Y
B B

Y=4+B=A+B

(By De Morgan’s theorem)

:A . B

This is same as the Boolean expression of AND
gate.

24. (4) Let T be tension in the string

25.

26.

27.

Equation of motionfor the mass m,
T-mg=ma ..(1)
Equation of motion for the mass m,
mg =T = ma ..(i1)

Solve (i) and (ii) we get

_ (m, —m,)

a
m, +m, g

...(1i)
From equation (i), we get T = m, (atg)

T=m, (m, —m,)g

+g
m, +m,

from equation (iii)

_ 2mm,g  2x6x10x9.8
6+10

T =735N.

ml +m2
(3). Work done = area under the graph

_ 10>2<10+15X10+10>2<10

=50 + 150 + 50 = 250 J.

(2) Vian =20

It depends on height and not the length of the
inclined plane.

ottom

(2) Variationin acceleration due to gravity (g) due
to rotationof earth is given by :

g =g — R’ cos?A

At equator, L = 0° = cos 0 = 1

Therefore, g’ = g — R’

or, mg' = mg — mR?

ie. W =W — mRe?

For the body to be weightless at equator, we have
W=0

or W — mRo? = 0

Lo W _me_ g
mR mR R
12 g
or W = ,/—
R

Substituting g =10 mg2; R = 6400 x 10°m, we get;
@ =12 x 1073 rad s!
Now, actual angular velocity of earth is given by

2 2x3.14 628 .
_sm_ 2008 028 450007
T 24x60x60 86400 rad/s

o 12x107°
Hence, —=

—W:17:>(0/:170)
® L X

[4]
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28. (2) Let the temperature of intermediate surface be

Rate of flow of heat across

tog Lo
aA=Q_2KA(L- ) 33. (3) w=4 RZTErS —1E=4 RZTEBS— :
t d

< fTio
I
N
,
—

34. (1) Q=m.c. = 5x(1000x4.2)x(100- 20)
= 1680 x 10% = 1680 kJ

Rate of flow of heat across

KA( -
B= Q_KAC= ) 35. (2) Thermal capacity = Mass x Specific heat. Due
t d . .
to same material both spheres will have same
specific heat. Also mass = Volume (V) x Density
P 36°C - ()
k—d <—d—> Ratio of thermal capacity

3
»3
rl

=

r;

()

1o
>-.
-

w|

|
(SRR HT=)

=1:8

|

36. (1) Since PV = RT and T = constant;

=
I
3|3
I
S|
I
l-1-1O:

1
2

=

2

w| s

For thermal equilibrium, we get PV = constant

2KA(,— ) _KA( - ,) 37. (1) In thermodynamic process, work done is equal
d B d to the area covered by the PV curve with volume
axis.
or 2( 1 ) = ( - 2) ;
Hence, according to graph shown
or2,-2 = -(,-36)= +36- ,
W< W < W_
2 . + = + 2 + 36) + = 36 adiabatic isothermal isobaric
3(,- ) =36 - =12¢ pA
 Isobaric
Vertical component (V) :
A =1 H
29. (2) SHorizontal component(H) ElstherrT?aI
i Adiabatic

\Y/ \%
i H=— \ ——==tan
Given NE (V/J§)

Hence = 60° 38. (4) =T1;T2—%DQ=§T _Tgw
30. (2) We know that the difference between the 1 e
maximum and minimum tension in the rope _ 600 - 50021600 ]
Toax T =2M (600 —300)
T -T.. =20 A
now mass of the store F= ma 39. (2) 4 OrZOTD
F 20 ~10-3)2
2 2 10 1kg d=%:%:0.1mm

31. (4) Conductor cuts the flux only when, if it moves | 40. (2) There is no atmosphere on moon.

in the direction of M. . . )
41. (4) The force is perpendicular to the displacement.

1 2 1 2
- _k P
32. (2) 2mv 5 X

[5]
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