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18.
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When a black paper is kept at mid of convex
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brightness of image is reduced.
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Convex lens made from three different glass
will acts as three lenses. The image formed
will be due to combination of these three

lenses. Hence, 1 image is formed.

y)\

N> v=u

work done by B=( speed will be const

= q(ui X B()1A<)
=quB, (_3)
& y < 0 (on negative y axis)

f
f—-u

Linear magnification is given by, m=

length of image m?

Lateral Magnification = length of object =

2 2
- L h of i =/ L =/ L
.. Length of image —u u_f
Here, far point = 2m

1=t 1 -1
“F farpoimt f 2 —f=—2m

1 -1
Hence, power of lens, P= e -0.5D
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= 3 =F
4(r) ; Net force = F
2

(left)

Davisson — Germer experiment explained wave

nature of electrons

Since particle is stationary,hence speed, v = 0
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d6A/s e = mdi
dt dt
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M = 16mH
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In propagation of light, photons move

undeflected

_1ogl AL
Wave number N n]z ni

Here, n, = 2 & n, = 3 [First line of Balmer]

11
]

-R 9-4
Wave number —3 6

W ber =22
ave numboer 36

Bohr's orbit radius is given by, r =1 n’

=1, 1, =1,(2)% 1, =1,(3)

ror,

:r3:1:4:9

Energy of electron in hydrogen atom is given

-13.6

by, E= e eV I*excited state, n=2 & 2

excited state, n=3

-13.6
E, 22 9
TE, -13.6 4

‘ >

Radius of n™ orbit of Hydrogen atom r_ = r n’
Hence, diameter, d = d n?
Here, d, = 1.06 A

For 10" orbit, d,, = 1.06 x 10> = 106A
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For nuclear decay, N = N e™

In N —In N =2\t

To intercept on t axis, In N = 0

__/nN,
A

/nN, .
o 0| are the coordinates

R, = 9750 dis./min, R = 975 dis/min, t = 5
min

R=R e™

975 = 9750 e™

e’ =10

_ /n10 _ 2.303 — 0461

5 5

A

. :
k:; T is average life

In 1 average life, 36.8% of initial nuclei

remains.

1
For t=x =1,..36.8% will remain.
fColTT+B +v

This is a B~ emission in which v(neutrino) is
emitted which is a charge less particle and

has energy.
V=E.d

0.5=E x50 x 107

J_05 05y
50x107  0.5x10°
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UMY, t 28, UL 2ld: i3, In N = 0
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A

/mN, .
o ;0| are the coordinates

R, = 9750 dis./min, R = 975 dis/min, t = 5
min

R=R e™

975 = 9750 e™

e =10

_ /nl10 _ 2.303 0461

5 5

. .
7»=; T is average life

A

AU A5 WRMHS Y sauu-l, 36.8%

YUy Qe Sy,

1 N A
For t= x =1,..36.8% o4l 2W4l.

dCSUI+B +y

2L B & O FHL Y2l G AU 9 F [A. MR
A vt Glo A 521 9.

V=E.d

0.5=E x50 x 107

__05 05 i
50x107  0.5x10°
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Zener diode is connected across R, having
voltage V  so charge in voltage across zener
diode B not possible when zener diode is

working in zener breakdown.

Ao {>¢A

B (B+C)

C (B+C)

y=A.(B+C)

Ao

bx
b @>_/ 5

>|
+
o]

y=A+B=A-B=A-B
And Gate

Soap bubble looks coloured due to

interference

_2mg

F, =2mg; qE=2mg; E .
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I 10°A
Vi
i ~ Ré K
v
O

~\ N N

PR 1Al R, HaARlusAL 6L 93 3 . %+l p.d.V,

~

£9. el PR AL 6L 93 Ale2y AsH, AUl qBAUR

N

R 3L VL PR G536 YR GUALHL e

y=A+B=A-B=A'B
And Gate

Aol ULl lasernl dlf el suia .
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Fy =2mg; gE=2mg; E=—7=




REER INSTITUTE
TA (RAJASTHAN

PHYSICS/GSEB/SOLUTION/ BOARD TEST/2020
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Self inductance of coil. L, = T
p = parmeadility of medium

N = No of turns

A = crossectional area

| = lenght of solenoid

Self inductance of coil depends on

(1) Medium inserted inside coil.

(i1) No of turns, crossectional area of coil &
length of coil geometrical factors

o
7 30°

30°

Angle between reflected ray & mirror.

Red Orange Yellow Gold
\2 A 2 \2

2 3 x 10 = 5%
Resistance = (23 x 10* = 5%) Q
i(A)
4
101
t(s)
5 Cd

Area of current v/s time gives total charge
flown

Q=%x(10)><(5)=25C

i=£=§=5Amp.
AT 5

sidad viicnze L, = #,

p = el uBiafed

N = iiet-l vl

A = 213098 &8s

[ = AlA-ALS-l eous

a0, iicBiel 1Al oloidl u R 9.
(i) s1da-l »iexd Hin

(i) et v, sldadl 211398 Q50 2
sidadl doud

600
71 30°

30°

uLaldd (3300 244 2120 a2l vl

ald ARl Yol AqARL

\ \ \ \

@] 3 x 10 = 5%
A8 = (23 x 10* + 5%) Q
i(A)
/]
101
t(s)
5 L

[Agduals — AHAUAL DUAV 93 BAACAL UBAM &
[A.01R seAsA Ul

Q:%x(lO)x(S)=25C

i:£:§:5Amp.
AT 5
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(1) They start from +ue point charge and
move radially outward. They end at infinity

(i1) Field lines produced due to negative
charge start from infinity and are directed
towards the negative charge

(ii1) Field lines do not form closed loop.
(iv) Field lines never intersect.

(v) No of electric field lines depends upon
the magnitude of electric charge present.

Coulomb's law:

It states that "electrostatic force between two
point sized charges at rest is directly
proportional to product of their charges and
inversly proportional to square of distance
between then & direction of this force lies
along the line joining two charges (central
forces).

_ k|Q1q2|

r2

Thus Foe M2 F
r

Consider a thin, infinite plane sheet of
charge with uniform charge density c.

Guassian Surface

Considering Goussian cylindrical surface of
Area A & length 1.

E is perpendicula to area vector (ﬁ) of
curved surface
Hence E.ds=0 for curved surface

Hence electric field is due to circula ends

(i) They start from +ue point charge and

move radially outward. They end at infinity
(i) [Qgyd &ot ot s (A6l HlsollA virid

gl [Rake 8.

(iii) [Qgya a2l el s41RY 6iY Ol UL AL
(iv) [Agd @ il visollod 9edl Aell.

(v) [Agd &ot euiiel vl [Agd™iRAl &L uR
UHIR UM 9.

seoil [Run

"6 [Bigad [Qgdeurl a2 Bgetagd [gdla ool 2 d
6 [AgAGIR-L ARUSIRAL AHUMRAHL it Al

el iRl AL ARl UHIRLHL €1y 6.

_ k|q1q2|
2

2l F o q,c212 =F
r r

(Fafd ye [Bgdeur addl o aiddl 2icid wdoll

idd dottd-l dsdl 2l dl

Guassian Surface

A U389 2 1 doudd ollflan ye unul dl.
E 2 asaudla dot dasa alka © (n)
2l AsAUElA M2 B.dS =0

212 adasiz id [Bigl [Agdas
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= -9
By Gauss law CfE-ds:e—
0

flux associated with 2ends of cylinder = EA
cos 0 + EA cos 0 = 2EA

2EA=TA
8()

E. O
2¢g,

E 1s independent of 'r'.

8.  As shown in figure, let L, & L, be two thin
lenses of focal length f, & f, respectively, placed
coaxially, in contact with one another. O is point
object on principle axis of lens system. I, is the
image formed by lens L, which acts as object
for lens L,. Final image is formed at I. Here, OP
=u,IlP=Vl and IP = v,

= =-_ 9
AUGA-AL RUHIHAR @E'ds =
0

A0LSIRAL 6 2iBlg Aul8 Asndd sasd = EA
cos 0 + EA cos 0 = 2EA

2EA _0A
80

E=—

2¢g,
E o dlada .
siuglanl safen o wdon @ L, 2 L, 8 wdo
dAran 5 -l Sradoud s £ v f, © dus
ssoflorl AusH Avld 8. O 2 [Bigan Ggan 1, 2
Uy A=t is L, a3 Hog ulaloiy o oflow ai L, Hie
aq, ddl3 ad & 2 vilan wlalbior Tuk 4o 9. 21l
OP=u, [ P=V »iIP=v,

Using lens formula, for L, L_ L — 1_
v, u f
....... (1)
1 1
for L, ———=—
v v, f
....... (2)
_ I 1 1 1 1
Adding (1) & (2), ;—;—EJFE—;,

Where f is focal length of this combination

. L:1\/[01\12A=4n><10-7><(1.5><10“)2><n(2><10-2)2
: 4 2m(107)
=2 x 107x 2.25 x 10® x 4 x 107!
=2n x4 x2.25x%x 107
= 56.52 x 10

Using lens formula, for L , 1__ 1_ — ]_
v, u f
....... (D
1 1
forL,, ———=—
v v, f
....... 2)
N N N 1 1 1 1 1
D)2 (2) Al AU S, .~ .~ 7 "7 T ¢,
(1) 213 (2) e

ol f 2 AL AU Sradolls €.

CMNPA4nx107 x(15x10') xn(2x107)

L ‘ 2n(10")

=2nx 107x 2.25 x 10® x 4 x 10!
=2n x4 x 2.25 x 1072

= 56.52 x 102
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L =05652 H

100Q L=8.1mH ?ZlZ.SpF

AMAN

Xll=2nfL
x oL
2nfC
X, =2 x3.147500 x 8.1 x 107
_ 1
2%3.14%x500%12.5x107°

X, = 25.4
X, = 25.4

Z=R+j(X -X)
= 100 + j(0) = 100

230
current flowing in circuit, i = m:2.3A

Voltage across resistor

V,=iR =23 x 100

=230V

Given, d = Imm = 10 m

B =0.03cm=3x10*m

AD =550 cm = 0.5 m

on displacing the screen, B' = 23

L AB=p-B=2p-p=p
AAD

AB= e

AX0.5 _3x107 %107
107 0.5 ’
A=6x 107 m; A = 6000 A

3x107* =

Wave length of light used is 6000A

No. of atoms in 1 kg deuterium,

N:@xNA = 500N, =500%6.02x10”

10.

11.

12.

L =0.5652 H

100Q L=8.1mH | =125 uF
AN 00 | |
®
230V
X, = 2nfL
1
Xo=——
© 2nfC
X, =2 x 3.14 7500 x 8.1 x 107
_ 1
2x3.14x500x12.5x107°
X, =254
X, =254
Z=R+j(X -X)
= 100 + j(0) = 100
230
current flowing in circuit, i = EZZBA

2aRHrL 6 93 RalaHiA
V,=iR =23 x 100
=230V

Given, d = Imm = 102 m
B =0.03cm=3x10" m
AD =550 cm = 0.5 m
Yeld, @UlidR sdl, B = 2P

L Ap=p-p=2p-P=p

AAD
AB ="
P d
-4 -3
3><10“‘=7\'X2'5; k=3X10 x10 :
107 0.5
A=6x 107 m; A = 6000 A

Gualol Aaidd ustarl aadens 6000A .

No. of atoms in 1 kg deuterium,

NzngA = S00N,, =500%6.02x 10"
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P:EE :}at:E
t P

500%6.02x10% x3.27x1.6x107"
t= - year
100x3.16 x10

t = 6229.56 years

13. Here, vertical displacement = 1.5 cm =
0.015m & E =2 x 10* N/C

Force, F = qE = ma

qE . [
Sa=—; using s:at+5at , we get,
S

(= /é_ 2m
a qE

(a) For electron, q = 1.6 x 10°” C, m = 9.1 x
103" kg

m
e

s=0+—at’[;
2

Hence,

_\/2><O.015><9.1><10‘3'
1.6x107" x2x10*

(b) For proton, q = 1.6 x 10°C, m = 1.67 x

=29x%x10"s

1027 kg
Hence,
27
e SRR
A‘ O\ FQ\ ‘B
E,
14. Qs Js
20CM

(a) As seen from above diagram, at point A,
electric field due to both charges is in same
direction

+—° x2=540N/C

kq, kg, -9x10°x3x10°
) :—_22
Ao B (10x107)
(b) Force experienced by test charge
F=qE,
F=1.5x 10" x 540
F=81x107N

(c) Consider an infinitely long charged wire
with uniform linear charge density A.

P=EE :>t=E
t P

500x6.02x10% x3.27x1.6x107"
t= - year
100x3.16x10

t = 6229.56 years

13.  2dl RRidoL 2AidR = 1.5 cm = 0.015m & E =
2 x 10* N/C

60, F = qE = ma

E 1 Y Y
ca=E : s =at+—at’ | Gulol sl

m 2
P
s=0+-a 1 " oF

(a) a5 M2, q=1.6x 10 C, m=9.1 x
103" kg

=2.9x10"s

il t_\/2><0.015><9.1><10‘3‘
’ 1.6x107" x2x10*

(b) W24 Hi2l, q = 1.6 x 10°C, m = 1.67 x

1027 kg
2%x0.015x1. 107
a2l t:\/ XOOISXTOTXN0 T _y 5,497
1.6x1077" x2x10
A 0 E, B
E,
14. a4 s
20CM

(a) 2itglaul salel g1 Big-A W o=
[Aggdetizel dlB »is% [zl [Qgaamt

_ka,  kay _-9x10"x3x10°

* Hnet T A B 2 2 x2=540N/C
(10x107)

Aoom
(b) wRawel [Agdeir a3 2Agedlg 6ol
F=qE,
F=15x 10" x 540
F=81x10"N

(c) [Ralis vlla [AgydediR gl A 4R1ddl id
dolldl 215 diR ML Al
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To find electric field at point P at distance r (Gg P wit [Agudéiat alltal Hie Rl r vide r
from wire, consider a cylindrical gaussian Blosal 219 1 deitsSl AousiR 2™l dl.
surface of radius r and length 1.
L AUsIR [Gigl, E-ds=Eds cos90=0
For circular ends, E.ds=Eds cos90=0
oo asuLdla el [Qga sasu.
.. Electric flux is only along curved surface.
T +
eeenTT S EERRRREE . o . "
el N P Tre-e
E ; E 5 oo
. (%:P ' + b):})
I + : ; '
e o T """""" H BRRRRREE
S s | R
+] "]
= — == _q
By gauss law, CfE-ds:Ei AUGAAL [FHUMIAIR, CﬁE‘dSZE_
0 0
Here, Cﬁds =2nr/ and q = AL. 2l <}5ds= 2nrl R q = AL
Al
~E=(2m!) = M ~E=(2nrt)=—
€ €
Eo_t g E=_t ¢
2mer 2me, r
15. Q=4x%+ 3y’ - 92 15. Q=4x*+3y' -92°
- _ - A N = —dV dvs odva 0V~
E= v __ ﬂi+ﬂj+a—vk E:—=—|:—1+—]+—kj|
dr ox dy~ 0z dr ox dy 0z
1 2 (4 43y —02)i+-2 (4 13y 92)+ 2 (4 43y ~92)k 1 2 443y -02) +-2 (4 43y —07) +-2 (4 435" 97k
x %y o o oy &
E=-[8xi+9y*} - 182k | E =—[ 8xi+9y"j— 182k |
At (3,4, 5) At (3,4,5)
E:—[8x3i+9x(4)2j—18(5)12] E=—[8x3i+9x(4)23—18(5)f<}
E =—[ 241 +144)- 90k ]N/C and E =—[24i+144j-90k [N/C and
[F|=24° +144° +90° =171.5 N/C [E| =247 +1447 +.90° =171.5 N/C
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Suppose the displacements of two light
waves from two coherent sources S, & S, at
point P at any time t be given by, y, = A cos
ot and y, = Acos(ot + ¢)m, where A is
amplitude of two waves and ¢ is the constant

phase difference between then.

Let I, be intensity of light produced by each
wave.

We know, Intensity o (Amplitude)?

Hence, I, c A®

=1, =kA> = (1)

By superposition principle, the resultant

displacement at point P is,
Y=y, ty,

y= Al:cos ot + cos (OJt + ¢):|

y=2Aoosﬂ) V&Hﬂ) ) |:CIBC+(IBD=ZB(C+D HC_D )]
2 2 2 2

17.

In above expression, 2a cos ¢ is amplitude

(I) 2
Hence, Ioc (ZACOSEJ

I =4kA’cos’ 9
2
from (1)

=41, cos’ (9j
2

For an electron revolving in n orbit of

hydrogen atom, electrostatic force acting on

itis, F=—= 2
rn

This force acts as centripetal force.

ke’ mv?
Hence, —2 =
rn rn
_ ke’
L=—75 ... (D)
mv

By 2™ postulate of Bohr's hypothesis.

16.

oL gRiolg B S, 2t S, Mgl {lsnidl & usta-il
ol Plg P Ul usld 8. d y, = A cos ot - y,
= Acos(mt + d)m, A3 UAHL A 9 FUL A 2
6 AUl SU[ARAIR €9 24 ¢ 21 20 A2l A0
suudslad €.

ARl 5 Ucds ddorl wstearll dlsidl I 9.

21u8L el ¢l 5 dladl oo (SUldrlR)?

21l I, oc A

=1 =kA? - (1)

AuldusHl Riid 2qaiR Big P uld wRensHl
RALALAR,

Y=Yy, +Y,

y= Al:coscot + cos(mt + ¢)]

o focn-an{ D))

17.

In above expression, 2a cos ¢ is amplitude

(I) 2
Hence, Toc (ZACOSEJ

[=4kA? coszg

from (1)

I =41, cos’ (9)
2

Sloglgl RHIGHL n Hl sauul smesdl e uR

_ k(e)(e) ke’
ald @egdla on, F= ERCE

L 60 Sl oo dild ad ©

" ke? _ mv’
28, rnz r
ke?
L=— ... (1)
myv

o1zl ol HUEAS AR,

L =mvr, :ﬂ
2n
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v= 2mmr - (2

From (1) and (2)
ke’
N
nh
m
[anrnj

_ ke’ x4n’ xm® xrm’
mn?h?

n’ h?
b Irmke?
substituting values, we get,
n* (6.63x107)
r =
" am x(9.1x107)(9x10°) (16 x 107 )

r=n>053 A
r=53x10"n"m
18. Consider an electric dipole of 2 point

charges +q and —q separated by small

distance 2a.

(a) Electric field at P on axis of dipole.

Let E__ and E+q be fields acting at point P

q

due to —q & +q charge respectively.

kq ~
(r+a)2 (—p)’ p is unit vector in

E =

direction of dipole moment

— kq .
E+q - (1r—a)2 (p) 2a
E, E, < >
e —— O < O
E, =E_q +E,, +q P -q
1 ! 1 ’
=k — D
q[(r—q)2 (r+a) ] P
kq(4ar)

_nh
2mmr,

- (2

(1) 2 (2) w2l
ke’
L=—""17
nh
m
2mmr,

_ ke’ x4n’ xm’ xm’
mn?h?

n’ h?
o nh
" 4m’mke’
(B3l Ysal
n*(6.63x10°)’
r =
" ar x(9.1x107)(9x10°)(16x 107 )

r=n>0.53 A
r=53x10"n>m

18. [Gigad [Qgdeir +q v —q visollogel 2a »idz

WA 9 ¥ uldd Aule 52 9.
(a) slavlasdl 28 U [Gig P uR [Agdasi.
Q12 5 —q 21 +q [Qgdeuz- i [Bg P ud

Gead Regdf 2gst B, wA B, 8.

~ kq N
E, = (r+a) (-b), P 2 sludle Wil

(Boumirl 2154 ALz 6.

= kq /.
E =
+q (r—a)Z(p) ) 2a .
E, E,
> O < O
E =F +E,_ +q P -q
) 1 g \
:k — D
q[(r—q)2 (r+a)]p
kq(4ar) ,
_ Kaldar)
(r*-27)
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E’ _ Zkf)l'

P (rz _az)
If (r > > 2a), dipole is short

— 2kp .
E = 2 p

(b) When point P is on equatorial line at

distance r from centre of the dipole

kq _ kq

27 2 2
(r2+a2) r+a

On resolving E«; & E+q along equatorial and

—q| 7 [T+a| T

Here,

perpendicular components, we see E_qcose
and E_ cos® add up and sin® components get
q

cancelled.

E sin®

Hence, E =E cosO + E, cos
E. = 2Eq cosO

2kq
™ r’+a’ \/r +a’
(r2+a2) (g 1s opposite to p)

For short dipole, r >> 2a,

E—' _ Zkf)r

P (rz _az)
% (r >>> 2a), Sld dl

— 2kp .
Ep=r—3p

(b) wu [Big P o slavlasdl el [ayav u
eld

kq kq

2" 2., 2
(r2+a2) r+a

-q| 7 |T+a| T

Here,

E 2 E, Aol siuula 2ian dot y2sl wuole
29l e dlquletll van AHIdR g2sidl AL 2S),
we see Eﬂcos@ and E+qcose add up and sin®

components get cancelled.

E sin®

2, E =E_cosd +E,_ cosd
ne —q +q

E . = 2E, cosO
ne q

2kq
B r’+a’ \/r +a’
(r2+a2) (§ 2 p 4l [Aze [Bauni ¢9)
r>> 2a M2,
—kp ~

E-
I’zp




