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HINTS AND SOLUTION
) 5. (4) )
In YDSE, the condition of maxima A
dsind = ni A l: NOR NOT
NOT
d sin (Z):nl (.-.ezfj D {>O
2 2 —
; NOT - A-B
- = = +

n=S=2 (d=21) >0 1,5

sind varies as —1 < sinB < 1.
Hence, n can take 5 values (i.e. -2, -1, 0, 1, 2).
..no. of possible interference maxima = 5.

()

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

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

As it parallel to the 1% mirror

b+20=70

b=70-20

b =50

(4)

Resultant amplitude

A=JA%+ A +2MA, cos g

Hence, A1 =A>=1cmand ¢ =3rrad (given.)

2 A=AI2112 1 2x1x1x Cos37 = 2% 2(—1) =0

3)
In YDSE, for half angular width
A =589 nm =589 x 10'm & d = 0.589nm
-9
:i: 589x10 _ _10°®
d 058x10"
0 =sin™ (0.001)

sin@

Hence option (4) is correct.

(2)
Potential at centre due to all charges are
d d
d d
g +q
:_L{ﬂ+ﬂ+ﬂ+ﬂ}
472'80 d d d d
= L 4—qin S.1. unit
472'80
:4_q in C.G.S. unit
d
1)
Vy LN orvg =—=—r(v=El)
m
v, E
3)
Given, P =Cr?
we know hat,

Total charge on sphere Q = j'or 4xr?drp
= Jr47zCr4dr _d e’
0 5

kQ  k(4/5)zC(R/2)°

E _r/> = = .
Rz (R/2) (R/2) @
and
kQ  k(4/5)zCR®
E,_og = = . (2
T (R12)? 4R?
Now (2) by (1)
Eror _,




10.

11.

(4) 12.
GivenV =—x¥ -x2*+4
-4V
dr 13.
_oav o 3
Ex ——&——[—ny—z }
_av roo
e, - 20— %]
_oav o 2
EZ__E__ -3z x}
E=Exi + Eyj+EzI2:|°(2xy+ 23)+j(x2)+l€(3x22) 14.
@)
kq
Er=—
A r2
EB Zk—q
r
r=va?+d?
A
(0, 0, d)
B
(0, 0,—d)
Enet at (a, 0, 0) = 2Eacos (90-0) (from figure) 15
Epeq = 2E5sin0 = 200 () L 22002
re(r) r 16.
—2kqd 5
- /
(a2 +d2)3 ;
—-2qd 5
= . a2t
47[50(3. +d )
1)
For the arrangement shown in fig.
E, (due to wire) = ZkTﬂi at(R, 0)
Ez(arc) ::Zk_ﬂQ(sinZJZZk_ﬂz
R 2 R
E +E,=0 (given Enet = 0)
Kiy Ky o 2Kkiy_ 2Ky
R R R R
= ﬁ:1.
A

1)
Apparent depth of the pond appears to be less than
the real depth only because of refraction of light.

1)

For helium nucleus

No. of protons = 2

No. of neutrons = 2

So, B.E=Am x 931 MeV

=  E=(2(m,+m,)-M)x931 MeV

= (2 x (1.0073 + 1.0087) — 4.0015) x 931 MeV
=28.4 MeV

©)

We know that E = -2k
280

_ e
2-0o > z=-a
=G &'1

7Z=—d
For the given case:
= o
Eiret = —0
net 26‘0
— —_— — O ~
Enet = By + E5 + E; =£(—k)+
)
280 280
=
€0
)
(1)
The equivalent circuit for the given circuit is
2
e
|| |
2
A { | B
1|
5V
2 1
Coq=22312-16 F
2+3 5

Total charge Q = % x5=16uC

Q1 =2uF x5=10uC
S Q2=0Q-Q1
=16-10=6 uC
Hence, voltage between B and C.

Q, 3uC
Vge = —~2-=—FZ =2
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18.

19.

20.

1)
The phenomenon of total internal reflection takes
place during reflection at P.

sine:L ———————— 1)

whtg
Now

allg 15

= =_—=1.125
wha aly 473
from (1)

sin@ = L = §

1125 9

.. sind should be greater than or equal to g

)

For Lyman series

1 1 1
=Rl = -——
For shortest wavelength, n = o,
i =R=> 4 = l
A R

For Balmer series

For shortest wavelength, n = oo,

.1 _R _4
..Z— 2 =>4 = =
Theratioﬁ:f

A 1
(4)

According to Gauss’ Law

_ Qenclosed by closed surface

E.ds =flux

€0
So, total flux = Q/eo
Since cube has six face, so flux coming out
through one wall or one face is Q/6x¢q.

)
The combination of
equivalent will be.

resistances and their

Along PQ
R(?ij 5R2 6 5R
RPQ: = X—=—
R+B+B 6 1R 11
2 3

21.

22.

23.

R(R+R
2l 3 ) 4R

Along QR Ror == 7076~ =11
p
R R/3
Q R
R(R+Rj
Along PR, Rpg =%:%

Hence, RPQ>RQR>RPR
.. Maximum value is between P and Q.

2
@) 30
AW
8Q2 40
A B
*— —e
AN\
602
30
A
40
4 A 3
602
AN
1 1 1 1 4+3+2
—=—t—+—=
R 3 4 6 12
:RzgziQ
9 3
3)
Current in each bulb = Power
Voltage
=@=0.45A
220

Current through ammeter =0.45x 3=1.35 A

)
2

Energy density = 18
2 1y
= B =./2x 1y x Energy density

—7
Ho = =47 x10
C2€0
- B=+2x47x107 x1.02x10°8
=160 x 10° = 160 nT
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(2)

For electromagnetic wave,
Fe=Fu—eE=Bec—E=Bc
=2x107x3x10%=60V/m

1 R
:>f_:(a,ug_1)_<aﬂg 1)
o (wig -1) [ﬂg 1}
athw

=fy=4xf=4x10=40cm

(4)

Energy sequence of radiations is
Ey—Rays> Ex—Rays> Emicrowave> EAM Radiowaves
}\/y—Rays<}vx—Rays<7&microwave<}hAMRadiowaves
From the above sequence, we have
(A) Microwave — 103m (1V)

(B) Gamma Rays — 107°m (II)

(C) AM Radio wave — 100 m (1)
(D) X-Rays — 107%m (II1)

)

A galvanometer can be changed into an ammeter
by the use of low resistance in parallel. So that
ammeter does not draw much current which may
change the magnitude of main current.

1)
1 1 1
#75inC “sin3e 172
Velocity of light in the medium
~ 3x108

—=1.5x108 m/sec

3)
Fo=q(vxB)

= qvBsino = 0 (because 0 - 0°)

31.

32.

B

34.

35.

(1)

Here, Fag + Fecpa =0

= Feecoa=-Fas=-F
(Fae=F)

(4)
Since drotal = da + ¢ + oc = i,
€
whereq is the total charge.
As shown in the figure, flux associated with the
curved surface B is ¢ = ¢s
Let us assume flux linked with the plane surfaces
A and C be

da=dc = ¢'
Therefore,

‘ ‘ ;1
i=2¢+¢822¢+¢:¢:_£ : J
50 2 50 —¢
(3)

2. 4.2
For n™ orbit, energy, E, =2ﬂ§—mzz
n“h
% 27%em*
For hydrogen (z = 1), E, = T2z
For helium (z = 2),
27%em® x 4
SO, E=——-——
n?h?
En
(1)
40x1073(11-1
e:Ld'= X (3 ):1oov
dt 4x10™
(3)

P=V,msXlimsxCOS¢ = %Vo Iy cos¢

:%xlOOx(lOOxlO3)COSﬂ/3:2.5W

)

Study of junction diode characteristics shows that
the junction diode offers a low resistance path,
when forward biased and high resistance path
when reverse biased. This feature of the junction
diode enables it to be used as a rectifier.
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)

1)
We know that.
Self-inductance L = ¥

-3
= 500x4x10°" =1.0 henery
(3)

Electric field Ez—z—fz—Zar ...(0)

By Gauss theorem

1 ¢ ..
E=- — ...(n
47[50 r2 ( )
CJSE(;; _ Dinside
€0

Qinside = —8&oanr®
Charge density inside the ball is

o —SSOaTC I’3
pinside = qmﬂ - 3

Zard §nr

3

Pinside = _63‘80
(4)
Since P = nhv
~ P 2x107°
hv 6.6 x1073* x6x10*
=5x 10"

)
A according to Einstein’s photoelectric equation
%mvﬁlax —hv—d¢

%mvmaxlz =2eV —leV =leV

%mvmaxg —5eV —1eV =4eV

. Vmaxl _ 1

v >

max

(1)

Bohr's atomic model is valid only for single
electron species because it does not consider
forces due to inter-electronic attractions.

42.

43.
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49.

)
According to question
E, oc 3B,

Constant of proportionality

B,J, J, As
E

|
As —=C (speed of light) and J =——
[ 5 (sp ght) Area]

)
The flux for both the charges exactly cancels the
effect of each other.

(1)

1)

The final Boolean expression is,

X =(AB)=A+B=A+B=ORgate

®3)
Y

Ax=—2—

(22)

(3)
r=E/l =1.5/3=0.5ohm.

(4)

(4)
The current that will given full scale deflection in
the absence of the shunt is nearly equal to the
current through the galvanometer when shunt is
connected i.e. Iy

As Iy = 15

G+S

~ 55x1
120+1

=0.045ampere




50.

(4)
de Broglie wavelength
h h

A=—=m=—
mv AV

Clearly, moc i
AV

If A and v be the wavelength and velocity of
electron and A' and V' be the wavelength and

velocity of the particle then
m_ vi 1 91x107%

m Vi 5. 1878
= m =9.7x10%kg

K"aoa) (o ’t

e

x107%
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