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General Instructions :

Read the following instructions carefully and follow them :

(i) This question paper contains 33 questions. All questions are compulsory.

(it)  This question paper is divided into five sections — Sections A, B, C, D and E.

(iti) In Section A — Questions no. 1 to 16 are Multiple Choice type questions. Each
question carries 1 mark.

(iv) In Section B — Questions no. 17 to 21 are Very Short Answer type questions.
Each question carries 2 marks.

(v)  In Section C — Questions no. 22 to 28 are Short Answer type questions. Each
question carries 3 marks.

(vi) In Section D - Questions no. 29 and 30 are Case Study-based questions. Each
question carries 4 marks.

(vii) In Section E — Questions no. 31 to 33 are Long Answer type questions. Each
question carries 5 marks.

(viit) There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the Sections except Section A.

(ix) Kindly note that there is a separate question paper for Visually Impaired
candidates.

(x) Use of calculators is not allowed.

You may use the following values of physical constants wherever necessary :
c=3x10%m/s
h =663 x 10734 Js
e=16x10"19C
Uo = 4m x 107" TmA™!
gg= 8854 x 10712 C2 N1 m2

1

47‘580

Mass of electron (m,) = 9-1 X 10731 kg

=9x10° N m? C2

Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1-673 x 10727 kg
Avogadro’s number = 6-023 x 1023

Boltzmann constant = 1-38 x 10723 JK~1
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SECTION A

1. A conducting sphere of radius R has a charge Q on it. Which of the
following graphs correctly represents the value of electric field E in the
range 0 < x < o, where x is the distance of the point from the centre of the

sphere ?
A N
@) = _:‘\ ® = :
| |
| |
3 ! > X 9) : > X
0 R R X
N N
c) \ (D) ,
I |
| |
0 4 > X 0 . > X
R * R *
%
2. In an electromagnetic wave, the electric field (E ) and the magnetic field

%
(B ) oscillate along x-axis and y-axis respectively. The wave is

propagating along :
(A) z-axis (B) - z-axis
(C) x-axis (D) - y-axis
3. In a series LCR circuit connected to an ac source of voltage V and
frequency o, the power loss at resonance is :
A) ToL
B) V?/(C)
(©) V*/R

D V2/(oL- 1)
oC
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4. A vy, vy T vy, T T oo, - feroTt el wersT feront ot sttt €,
A) vy >vg> g
B) vg>vx >y
©) vg>rx>rg

(D) Vg >V > Vg

5. ol safta v yvafefies smafta fafdet p-n Gl d@, e areept it 1fd &
[GLECICR

(A) AUl e ¥ fomor, uafefes ame d svame
(B)  Aufeiyres I Ud Uv=ic iR 919 ST | & 3T9dTE
(C)  mufefes sre@ H S1eTe ud uvafefen s o fomor
(D) TR SE Td Teefa e ST ST | & forewor

6.  uife Wik shi for H TR STTEAR ST M1 @ | foigsAl A wd B % &= 6 V I T
Sl S ¢ | ST FC ¥ ferat 9y YarTed a1 &1 e 2

(A) 20A B) 15A
(C) 10A (D) 05A
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4, If vg, vg and vy are frequencies of X-rays, Gamma-rays and UV rays

respectively, then :
(A) Vg > Vg > vy
B) vg>vx>vy
©C) vg>w>rg

(D) Vg > v > Vg

5. In forward and reverse biased silicon p-n junction, the dominant
mechanisms for the motion of charge carriers are :
(A) diffusion in forward bias, drift in reverse bias
(B) drift in both forward bias and in reverse bias
(C) drift in forward and diffusion in reverse bias

(D) diffusion in both forward and reverse bias

6. Five resistors are joined as shown in the figure. Between the points A
and B, a battery of 6 V is connected. How much current is flowing in arm
FC?

(A) 20A B) 15A
(C) 10A (D) 05A

551712 0 x [P.TO.]
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7. Two infinitely long straight conductors lie along x-axis and y-axis in the
plane of the page. If they carry current I each along +x-axis and +y-axis
respectively, the net magnetic field at a point with position vector

AN A
r_)=(3i+4j)mwillbe:

N
() boli ® Lol
67 12xn
AN /AN
© Mol @ Mol
247 8n
8. The Balmer series of hydrogen atom lies in :
(A) UV region (B) Infrared region
(C)  Visible region (D) Microwave region

9. The focal lengths of the objective and the eyepiece of a compound
microscope are 2 cm and 3 cm respectively. If they are kept 25 cm apart,
the tube length of the microscope is :

(A) 23 cm (B) 22cm
(C) 20cm (D) 30cm
10. In an interference pattern, 10 fringes are obtained over a certain distance

from its central maximum with light of wavelength 480 nm. The number
of fringes obtained over the same distance with light of wavelength

600 nm with be :
A 6 B) 7
) 8 (D) 10

11. Assume that the surface charge density of the Earth is 1 electron
charge/mZ. The potential of the Earth’s surface (radius 6400 km) will be :

(A) -012V B -021V
) +21V D) +12V

12.  Which of the following is also referred to as ‘heat waves’ ?
(A) Gamma rays (B) X-rays
(C) UV rays (D) Infrared rays

551712 Q x [P.TO.]
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Questions number 13 to 16 are Assertion (A) and Reason (R) type questions. Two
statements are given — one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not

the correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) is false.

(D) Both Assertion (A) and Reason (R) are false.

13. Assertion (A) : Electron emission from surface of zinc occurs when yellow
light is incident on it.

Reason (R): Energy of a photon of yellow light is more than the work
function of zinc.

14. Assertion (A) : A free neutron is not a stable particle.

Reason (R): It decays into a proton and an electron.

15. Assertion (A) : The ratio of the speeds of the electron in the second to

that in the third orbit in Bohr’s hydrogen atom is %

Reason (R): The speed of the electron in nt? permitted orbit in

hydrogen atom varies proportional to % i.e. vp oc%.

_)
16. Assertion (A) : If B be the magnetic field at a small patch of vector area

%
dS , then the magnetic flux through the patch will be

> >
B .dS.

Reason (R): The magnetic flux is a scalar quantity.

551712 Q 2 [P.TO.]
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SECTION B

17. The frequency of the incident light on a metal surface is doubled. Find
the new value of the maximum Kkinetic energy of the electrons and
comment on its magnitude in comparison to the initial maximum kinetic
energy of electrons. 2

18. A 2:00 m long wire, ABC made of steel (p = 20 x 108 Q m at 20°C)
consists of two parts AB and BC, each of 1:00 m. Part AB has a radius of
070 mm while BC has a radius of 0:35 mm. Find the magnitude of
electric field at a point in part AB and part BC, at 20°C, if a steady
current of 1-54 mA passes through the wire. 2

19. (a) A monochromatic beam of light is travelling from a rarer to a
denser medium. Giving reasons, explain the following :

(i)  Is the frequency of the reflected and the refracted light the

same as the frequency of incident light ? 1
(i1) Does the decrease in speed in denser medium imply a
reduction in the energy carried by the light wave ? 1
OR

(b) (i) The lower half of a concave mirror’s reflecting surface is
covered with an opaque non-reflecting material. What effect
will this have on the image of an object placed in front of the
mirror ? 1

(i1) A lens made of glass of refractive index 1-5 disappears, when
immersed in a trough of liquid. What is the refractive index
of the liquid ?

Give reasons for your answer in each case. 1

20. Calculate the distance of closest approach when an alpha particle of
4-50 MeV approaches in head-on position, a nucleus (Z = 79), stops and
reverses its direction. 2

21. Two identical circular coils A and B of radius 10 cm each are placed
concentrically and mutually perpendicular in XY and YZ planes
respectively. Currents of 1 A and J3 A flow anticlockwise in the coils as
seen from YZ plane. Find the magnitude of the net magnetic field at the
common centre of the coils. 2

551712 @ 2 [P.TO.]
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22. (a)
(b)
23. (a)
(b)
551712

SECTION C

Two infinitely long thin straight wires AB and CD with charge

12 uC

—— a
m

densities — nd +% are lying parallel to y-axis at points
m

(<1m, 0, 0) and (1 m, 0, 0) respectively, as shown in the figure.
%
Find the net electric field E at points P; (- 2m, 0, 0), O (0, 0, 0)

and Py (2m, 0, 0). 3
i 12uC 12 uC
- ¢ m
m

A

?J
P, l P,
.— J——e"

Im| ,-O0 2[1m
A 1
k

OR

Two charges of 8 uC and — 4 uC are located at points (—18 cm, 0, 0)

and (18 cm, 0, 0) respectively.

(i)  Calculate the electrostatic potential energy of the system of
the two charges.

(ii) The same system of charges is placed in a region where

electrostatic potential V(r) = é, where A = 9 x 10* V.m.
r

Calculate the potential energy of the system. 3

Find the expression for the induced charge on a surface of a linear
dielectric slab (dielectric constant K) inserted between the parallel
plates of a charged capacitor fully occupying the intervening
region.

Four capacitors, each of capacitance 1 uF are to be connected to
obtain a net capacitance of 0:75 pF. Draw a diagram to show the
required combination. 3

@ 2 [P.T.O.]



24. (%)
@)
25. (%)
@)
26. (%)
@)
551712

3Ferdel TUUT o A Tt fehwT Sq 1 g 12 cm ¥ 96T T 15 em oL &1 STl
# 1 o7 e Frer o B e i 1 sy g s 36 s 2 4
STTAT & | 30T ST Whishd g1 2T ieher shif |

i o [oRE! ST T2k o HU AT I8 U ehIRT 3h1 shlg foh0T I8 & 45° T

10T ST GE ST Bt & | STaIfsh g foror BT Tk o Heater arwd
Tt e g et et 2 | e o TdadTeh I SIS |

AT (rms) dleedr 220 V & JATEd! 91T (ac) 80 8 T STl &
|1 A0iish & T SRS ot 1 awiie STER Ser 2 |

=]
=T

o

220V
(rms)

-

| o Tol o off sel-ATe-He (rms) dTeedT o1 A J1d I |
et fou T aftqe § V , g 1 01 F1d i |

10 Q

forelt Biferdtar fcsties o o y-3181 o THiR W & WY aR § o9 y-378T &
ST STfadt oT [ YA A R R |+ Q AT FEEHT v = v, A
YT F TR | sig (x, 0, 0) T TH 01 T STed FsTshi sTet =hT THATT 37T
T 3ma SfifSTe |

100 Q STRTE T i3 TeaHHIeT 5 mA TR % foIg qui-whet foraror Zemier 2 |
STEAT ST foh A9 39 (0 — 1 V) RS & Sieeammdl § 8 decit | ATeaws
TR ohT AT 9Ted ShIfSTT |



24, (a) The distance of an object from a concave mirror is increased from

th
12 cm to 15 cm. It is observed that the new image becomes (%j

the size of the initial image. Calculate the focal length of the
mirror.

(b) A light ray is incident on the horizontal upper face of a glass cube
making an angle of 45° with the face. While emerging, the ray just
grazes the vertical face of the cube. Find the refractive index of the

glass. 3

25. (a) A diode is connected to 220 V (rms) ac source in series with a

capacitor as shown in the diagram.

or

220V
(rms)

=]
1

=l

o

Find the voltage (rms) across the capacitor.

(b)  Find Vg in the circuit given below. 2

26. (a) A long straight wire carries a steady current I along the positive
y-axis in a three-dimensional coordinate system. A particle of
- N
charge + Q is moving with a velocity v =v_ i . Find the magnitude
and direction of the magnetic force experienced by the particle at
the instant it is at (x, 0, 0).

(b) A galvanometer of resistance 100 Q shows full scale deflection for a
current of 5 mA. Explain how you will convert it into a voltmeter of
range (0 — 1 V). Obtain the value of the resistance required. 3

551712 Q 2 [P.TO.]
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27. A thin convex lens with its two surfaces of radii of curvature R; and R, is
made of a material of refractive p,. A medium of refractive index p; (< py)
surrounds it. Using a ray diagram, derive the Lens Maker’s formula
when a point object placed on the principal axis in front of the surface of
radius of curvature R, produces an image I on the other side of the lens. 3

28. Draw a labelled diagram of a full wave rectifier circuit. State its working
principle and show the input-output waveforms. 3

SECTION D

Questions number 29 and 30 are Case Study-based questions. Read the following
paragraphs and answer the questions that follow.

%
29. A particle of mass m and charge q experiences a force F, in an electric

%
field E and it is directed along the field. When the particle is moving

— - —
with velocity v in a magnetic field B , it experiences a force Fy , that is

. - =
perpendicular to both v and B .
In presence of both fields, the force acting on the particle is the vector

- -
sum of that due to E and that dueto B .

A current-carrying conductor also experiences a force in presence of a
— —
magnetic field. The force dF acting on a current-element Id! is

%
perpendicular to both the current element, and the magnetic field B .
The net force acting on a conductor of a given length is the vector sum of

%
all dFs.

) (a) An electron is moving in a circular path in a uniform

magnetic field of 3-14 x 1074 T. Its period of revolution will

be approximately : 1
(A) 011 pus
(B) 0-28 us
(C) 0014 us
(D) 0024 us
OR
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(@) IS USHT T (5AWH 64 x 10727 kg) 3-14 x 10™° T & THEAH
T &5 H 628 x 10° m/s T T § JARR T F AGHM & | T

EARE IR

(A)  1.00m
(B) 200m
(C) 3:00m
(D) 4-00m

(i) 9l S TS FEHNE (m) F HIE T-HAS (Id?)a@ﬁﬁsrﬁasﬁq
HTHR TS L T AT 8 | G BIS o W, I8 AT Reerfer oL ekt @, it

T9 I T SITel Goehid &l E’wﬁ,a‘rw%:

0 —- ==X
Ll
(A) mgd/ »
I
(B) %j
mg”h
o) I
©) Idll
D) —(ﬂ)f{
mg
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(b)  An alpha particle (mass 6-4 x 10727 kg) moves in a circular

path with a speed of 6-28 x 10° m/s in a uniform magnetic

field of 3-14 x 10~> T. The radius of the pathis: 1
(A) 1.00m
(B) 2.00m
(C) 3:00m
(D) 400m

%
(i1) A current-element (Id/ ) of mass per unit length (m) is held in air
as shown in the figure. After withdrawing the support, it will

remain suspended in its position, when subjected to an external

_)
magnetic field B equal to : 1
&
0 ,m—eX
L di
A
(A) mgdl
I
FAN
®B) —£j
I
mg”
[6) T —-1
(C) T
N
D) —(I—dljk
mg
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Gii) 1S AR BT v = (6 x 106 m/s)i & weh U &1 F 797 aheart & 7 wh
ST 8B = (0.5 G); U U Free-aa B e ¥ | 4R 98 o e
%ﬁmﬁawré:wi@ﬁawqtaﬂm@m%ﬁﬁ)aw%:

(A) (120 gjl/;
C

(B) —(300 ﬁjﬁ
C
N N

C - .

©) (600 Cj ;

(D) —(150 %jll\

(iv) IS RUMCHe TR fohelt Tohe™ el &1 ]? EREER RIS S EIEEN|

FATE |
x x x x x
X x X x X —
—V B :
-q TS o HAA |
X x X x X
X x x x x

g :

(A) o forett forrer o e a9 @ =erm
(B) SRR 9 9 =i

(C)  STEIITTRR T W =er

(D) et gor
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A
(iii) A charged particle enters with a velocity v = (6 x 10% m/s)i in a

- A —
region of magnetic field B = (0-5 G)j and an electric field E . If

%
the particle goes straight undeviated in the region, then E equals: 1

(A) (120 gjl/;
C

(B) —(300 ﬁjf{
C
N N

. N2

©) (eoo Cj ‘

(D) —(150 %)?

_)
(iv) A negative ion enters a region of uniform magnetic field B as

551712

shown in the figure. 1
X x X % X
X x x x X — .
L v B into the plane
% e % S of the paper
X x x x X

It will :
(A)  go straight, undeviated
(B)  describe a circular path

(C)  describe a semicircular path

(D)  describe a helical path
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30. S foRel ST % USSR SUIR ST % R gt e €, A 36w soiee St
BId & | I8 IREET JohRT-foed TTe FEAT & | TSI § 59 T hi Same
forTeRTuT ST ShUT-SIehfer €A H T BT S i EETuT 3= o1 ST ik sh | SohTsT o6
T RHEIT o STTUR W 36 T 3h1 AT el hl ST Tohel| & |

(i) 99 foRet I53 W 500 nm TR T TR STAT SITAT & A7 BT ST AT Hl
e favia 0-40 V 9T SITAT & | 58 T h13-%ai &, ST -

(A)  120eV
(B) 148eV
(C) 2.08eV
(D) 648eV

(i)  forelt arrq o foru smmfaa fafereor <t smafa (v) wa @ fed fova (V)
ST I Ueh SRSl Bl © | /I S o0 T B SHHRT: 36 W@ 2l Jurar O
Vo-378T 0 37819 o 0T © | AT SATSECTS o6 TehTe-Tare[d WTel arelt Jertor o

SR [Ej FAE:

~ o

A) v
® L
Yo
©) ey
V,
Yo
@

(iii)  Terelt fow T seRTeT HaEt waTel % for Teed e bt A feft AT R
(A) T % FHE-He W
(B)  ufca forforor o qiaed W
(C)  3Tmafera forfomtor sht disrat W
(D) e <R fava W
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30. When radiation of suitable frequency is incident on a metal surface,

electrons are emitted from the surface. This phenomenon is called

photoelectric effect. Einstein explained this phenomenon considering the

particle nature of radiation and using the law of conservation of energy.

Wave theory of light could not explain this phenomenon.

(1)

(i1)

(iii)

551712

The stopping potential of photoelectrons is found to be 0-40 V when
light of wavelength 500 nm is incident on a surface. The work

function of the surface is close to :

(A) 1-20eV
(B) 148eV
(C) 2:08eV
(D) 648eV

A graph between the frequency of incident radiation (v) and
the corresponding stopping potential (V) for a metal is a straight

line. Let o and B be the value of the slope and the value of the
intercept on the Vj-axis respectively. Then, according to Einstein’s

photoelectric equation (gj is:

A) v
® L
Y0
©) e
v,
-0
@)

The saturation current for a given photosensitive material depends
on :

(A)  work function of the material

(B) wavelength of the incident radiation

(C) intensity of the incident radiation

(D)  collector plate potential
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(iv)

31. &)
@)
()
@)

551712

F) 3-8 eV Insll 1 g BIeH 1-8 eV HE-Hhed o Tohel 53 9T 3T ¢ |
T3 § IcAfSId Soiai sh STTerehad it 3wt g1t -
(A) 32x107°J
B) 16x107°J
©) 125x10719g
(D) 24x10718J
areraT
@) ot gehTer Tat I53 T - 2:21 eV R | 39 T53 % foIw et
SICINEIRIEE
(A) 48 x10™ Hz
B) 53x10™ Hz
©) 1.9x10Y Hz
D) 1.2x10% Hz

Qs s

forelt srearardl & (ac) €19 @ S8 2vfishd LCR dftaer =t wicarer o foTg thsit
HTE T SYANT ileh STk cq~ hITST | 38 IR H SIS § 1 dq1eqd & ?
39 i shl STATET ST o6 o sisten wred hifor |

T Sliegar SR == 9T W st gt qeh Jedrerd! 9w (ac) o HEROT 6 &
gifart fafag |

areraT
ot SITed O (ac) A T FEel T 500 B T X TEHT AWM
25 cm x 100 cm 2 | @R B = 04 T % UTHEAM Feehid & H
60 Xfeam T Tehe o 1T ST & <[warsh o &l od gai o st e S 2 |
fe e |fed T 1 IRkig 250 Q &, T THEHeH HiTT :

(D) S et e rfemad e
(II)  shecit H STo 91T 3 Bl & 3 &07 Shaed| § TSI Tl S

SATETRIE SET o Gl ISTeXT SITSIC | $TH STHEK 1 90 | fohE JhR T@T
ST & 2 Ha § AT i |

© -




(iv) (a) A photon of 3-8 eV energy is incident on a surface of work
function 1-8 eV. The maximum kinetic energy of the electron
emitted from the surface will be : 1

(A) 32x1012g
B) 16x101PJ
C) 125x1012g
D) 24x10718g

OR

(b)  The work function of a photosensitive surface is 2-21 eV. The
value of threshold frequency for the surface is : 1

(A) 48x10"™ Hz
(B) 53x10* Hz
C) 19x10%¥ Hz
(D) 12x 10 Hz

SECTION E

31. (a) Using a phasor diagram, derive an expression for the impedance of
a series LCR circuit connected to an ac source. What is meant by
resonance in this circuit ? Obtain expression for the resonant
frequency of this circuit. 3

(b)  Write two disadvantages of transmitting ac over long distances at
low voltage and high current. 2

OR

(a) An ac generator consists of a coil of 500 turns and size
25 cm x 100 cm. It is rotated at an angular speed of 60 rad/s in a
uniform magnetic field B = 0-4 T between two fixed pole pieces. If
the resistance of the circuit, including that of the coil, is 250 Q,
calculate :

(D the maximum current drawn from the generator
(II)  the flux through the coil when the current is zero 3

(b)  Give two examples of commercial generators. How is rotation of
armature achieved in them ? Explain briefly. 2
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32. ()
@)
(%P)
@)

33. ()
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1S ZhT FSEH 1.00 m F=TS ok ST W © SHeh! dedl | Ueh BIT Sied sosl Tl
TRIT 2 | SIS o U3 T 98 &ABeT JTA hITSTC Forarer sieet o JehTeT Scdfsid i |
STl ST FTaaTioh (4/3) © |

10 cm I gl o Il T % A 15 em 1 gl 0 IS 9] @t 2 | <
ot ST 388 10 cm T 1 T FHIETT TG § TF I 4T @ TR E | A 39
TS g e Sifom wicifofer Tl sReq) o STt 2, q 35t 3o AT ks gl
Fra hifSTe | fertor 3 gy wfdfsisr fAmior gwrise |

JAAqAT
YeRTST oh SRl TS faard | e Shifsru |
31 TS, ShTT A, ToFTH Seieh 3hi e 1 8, Ue 98 SATTaRoT 9e- it et
& | 3 Toigat ot TenTaT st cfferdl F1d shIfSIC STl ol o STETRII o H b
affer iR (1) %% (i) %%I

= o Tt e 4, fEfet @ D gl v e ve o b v <ht Sireft € | 7/ Uferq
foram e 2 T afe v w5 em TafET &t 3T @ At B, o ke <iers §
0-03 mm WS &1 STl 8 | 2f ferfeart o ot g 1 mm =, A1 S TohmeT o
TG T qHhe hITSTT |

Te ST ATCTeh ol TS [, ST &%al A T Ufoie R 8 | 36 R
o off foreriat v o & | et i o6t 38 =rersh ot oers i T o A
STl 8 | ek fed 379 ITK shl ST hitTT fop

(1)  TcTeh § a1 oht STUATE <Tet U T 9T 9T |
(i)  =Tcieh o TfARIe 9T r TT 92T |
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32.

33.

(a)

(b)

(a)

(b)

(a)

551712

A small bulb is placed at the bottom of a tank containing water to a
depth of 1-00 m. Find the area of the surface of water through
which light from the bulb can emerge from. The refractive index of

water is (4/3).

An object is placed at a distance of 15 cm from a convex lens of
focal length 10 cm. On the other side of the lens, a convex mirror is
placed coaxially at a distance of 10 cm from the lens. If the image
formed by this combination coincides with the object itself, draw

the ray diagram and find the focal length of the convex mirror.

OR

Differentiate between interference and diffraction of light.

Two coherent light waves, each of intensity I, produce interference
pattern on a screen. Find the intensity at a point at which the path

difference between them is (i) %, and (ii) %

In a Young’s double-slit experiment, fringes are obtained on a
screen placed at a distance D from the slits. It is observed that if
the screen is moved 5 cm towards the slits, the fringe width
changes by 0-03 mm. If the distance between the slits is 1 mm,

calculate the wavelength of the light used.

A potential difference V is applied across the ends of a cylindrical
conductor of length [, area of cross-section A and resistance R. It is
gradually stretched till its length is tripled. How will (i) the drift
speed of electrons in the conductor, and (ii) the resistance of the

conductor be affected ? Justify your answers.
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@) fewmeufy s #, foigett B ud D 3 sfter forvariat 3 Hifor |

A = B
1V,2Q
2V, 1Q+—q_— _;-:4 V,3Q
- +
2Q
/|
D =14 C
3V,2Q
HAAAT

() fogd-ares 9 (emf) E U HATafeh TfoRIe r o Uk det i qiEdt Sfale R o
Teh TTrereh & STST T/ & | U7 ST shifefy :

() it R & @rer afay § o (1) 3 gited a9 o fofg, 37t
(i) R %91 9 o {40 o = fasaiat d ufted ewni & fog |

@) Torelt o sheelt s gfag 25°C W 100 Q R 1025°C W 120 Q ¥ |

(i) 425°C T 39 TIre T A F1d IS | (i1) ATIIRE o B o &9 H 36
Tfetrer | g1 9T IREd okl 2914 o foTT urws sAreifaa Shifsia |
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(b)  In the given circuit diagram, find the potential difference between

points B and D.

A +=:- B
1V,2Q
2V,1Q — ~4V,3Q
™ +
20
il
D - Is &
3V,2Q
OR

(a) A cell of emf E and internal resistance r is connected across a
resistor of variable resistance R. Draw a plot showing the variation
of (i) the current (I) in the circuit with R, and (ii) the terminal

potential difference of the cell with R.

(b)  The resistance of a heating coil is 100 Q at 25°C and 120 Q at
1025°C. (i) Find its resistance at 425°C. (ii) Draw a plot showing

variation of its resistance as a function of increase in temperature.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary Supplementary School Examination, 2026 (XIIt")
SUBJECT NAME PHYSICS (042) (Q.P. CODE /Set No55/7/2)

General Instructions: -

1

You are aware that evaluation is the most important process in the actual and
correct assessment of the candidates. A small mistake in evaluation may lead
to serious problems which may affect the future of the candidates, education
system and teaching profession. To avoid mistakes, it is requested that before
starting evaluation, you must read and understand the spot evaluation
guidelines carefully.

“Evaluation policy is a confidential policy as it is related to the
confidentiality of the examinations conducted, evaluation done and
several other aspects. Its leakage to public in any manner could lead to
derailment of the examination system and affect the life and future of
millions of candidates. Sharing this policy/document to anyone,
publishing in any magazine and printing in Newspaper/Website, etc. may
invite action under various rules of the Board and IPC.”

Evaluation is to be done as per instructions provided in the Marking Scheme. It
should not be done according to one’s own interpretation or any other
consideration. Marking Scheme should be strictly adhered to and religiously
followed. However, while evaluating, answers which are based on latest
information or knowledge and/or are innovative, they may be assessed for
their correctness otherwise and due marks be awarded to them. In Class-
Xll, while evaluating two competency-based questions, please try to
understand given answer and even if reply is not from marking scheme
but correct competency is enumerated by the candidate, due marks
should be awarded.

The Marking scheme carries only suggested value points for the answers.
These are in the nature of Guidelines only and do not constitute the complete
answer. The students can have their own expression and if the expression is
correct, the due marks should be awarded accordingly.

The Head-Examiner must go through the first five answer books evaluated by
each evaluator on the first day, to ensure that evaluation has been carried out
as per the instructions given in the Marking Scheme. If there is any variation,
the same should be zero after deliberation and discussion. The remaining
answer books meant for evaluation shall be given only after ensuring that there
is no significant variation in the marking of individual evaluators.

Evaluators will mark ( \' ) wherever answer is correct. For wrong answer CROSS ‘X’ be
marked. Evaluators will not put right (v') while evaluating which gives an impression
that answer is correct and no marks are awarded. This is most common mistake
which evaluators are committing.

If a question has parts, please award marks on the right-hand side for each part. Marks
awarded for different parts of the question should then be totaled up and written in the
left-hand margin and encircled. This may be followed strictly.

If a question does not have any parts, marks must be awarded in the left-hand margin
and encircled. This may also be followed strictly.

If a student has attempted an extra question, answer of the question deserving more
marks should be retained and the other answer scored out with a note “Extra
Question”.

10

No marks to be deducted for the cumulative effect of an error. It should be penalized
only once.
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11 A full scale of marks 70 (example 0 to 80/70/60/50/40/30 marks as given in Question
Paper) has to be used. Please do not hesitate to award full marks if the answer
deserves it.

12 Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books
per day in other subjects (Details are given in Spot Guidelines).This is in view of the
reduced syllabus and number of questions in question paper.

13 Ensure that you do not make the following common types of errors committed by the

Examiner in the past :-

e Leaving answer or part thereof unassessed in an answer book.

e  Giving more marks for an answer than assigned to it.

e Wrong totaling of marks awarded on an answer.

e Wrong transfer of marks from the inside pages of the answer book to the title page.

e Wrong question wise totaling on the title page.

e Wrong totaling of marks of the two columns on the title page.

e Wrong grand total.

e Marks in words and figures not tallying/not same.

e Wrong transfer of marks from the answer book to online award list.

e Answers marked as correct, but marks not awarded. (Ensure that the right tick
mark is correctly and clearly indicated. It should merely be a line. Same is with the
X for incorrect answer.)

Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

14 While evaluating the answer books if the answer is found to be totally incorrect, it should
be marked as cross (X) and awarded zero (0) Marks.

15 Any unassessed portion, non-carrying over of marks to the title page, or totaling error
detected by the candidate shall damage the prestige of all the personnel engaged in
the evaluation work as also of the Board. Hence, in order to uphold the prestige of all
concerned, it is again reiterated that the instructions be followed meticulously and
judiciously.

16 The Examiners should acquaint themselves with the guidelines given in the
“Guidelines for Spot Evaluation” before starting the actual evaluation.

17 Every Examiner shall also ensure that all the answers are evaluated, marks carried
over to the title page, correctly totaled and written in figures and words.

18 The candidates are entitled to obtain photocopy of the Answer Book on request on

payment of the prescribed processing fee. All Examiners/Additional Head
Examiners/Head Examiners are once again reminded that they must ensure that
evaluation is carried out strictly as per value points for each answer as given in the
Marking Scheme.
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MARKING SCHEME: PHYSICS (042)
Session: 2025-26

Code: 55/7/2

Q. VALUE POINTS/EXPECTED ANSWERS Marks Total
No. Marks
SECTION - A
©) 1 1
|
1 ’ - \
o2
2. (A) z - axis ! !
V2 1 1
3. © -
4. B)vg >vy > vy ! !
5. (A) diffusion in forward bias, drift in reverse bias ! !
6. C)1.0A ! 1
uol = 1 1
7. (O Py
8. | (C) Visible region ! I
9. (C)20 cm ! !
10. [ (C)8 ! 1
11. | (A)-0.12V 1 1
12. (D) Infrared rays 1 !
13. (D) Both Assertion (A) and Reason (R) are false. ! !
. . . 1
14. (C) Assertion (A) is true, but Reason (R) is false. !
(A) Both Assertion (A) and Reason (R) are true, and Reason (R) is the correct 1 1
15. . .
explanation of Assertion (A).
16 (B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct 1 1
' explanation of Assertion (A).
SECTION - B
17.
Finding new value of maximum kinetic energy of the electrons (1'%)
Comparing with initial maximum kinetic energy (/)
Knax =hv—¢...(1) Y
For v =2v
Kiax = 2hv — ¢
=2(Kmax + ¢) — ¢ 7
Knax = 2Kmax + @ 72
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Kr,nax > Kmax 72
Alternatively
Kpax = 2hv — ¢
Kiax = hv + (hv — ¢)
Kmax = hv + Kpax
Krlnax > Kmax
18. - : : .
Finding the magnitude of electric field at point in part AB (1)
Finding the magnitude of electric field at a point in part BC (1)
— =P
E=p]="=
_ ol
E = TR?
For part AB
E.. = 20x1078x1.54x1073 72
AB (?)x(0.70x10—3)2
Esp =20 X 1075V /m &
For part BC
20X1078x1.54x1073 1
Epc = /2
BC (22)x(0.35x1073)2
Ve
Egc =80 x1075V/m
19.
(a) | Explaining with reason
(1) The frequency of the reflected and refracted light is same as that
of the incident light. (D)
(11) Reduction in the energy carried by the light wave due to decrease
in speed in denser medium. (1)
(1) Yes Ve
The atoms of the interface can be regarded as oscillators. The light incident on the
interface forces the atomic oscillators to oscillate with the frequency of the incident
light. Ve
Thus, the frequency of the reflected and refracted light equals the frequency of
incident light.
(i1) No %
Energy carried by the light wave depends on the amplitude of the wave, not on the
speed of wave propagation. Vs

OR

(b) (1) Effect on the image of an object placed in front of the mirror (1)

(i)

Writing refractive index of the liquid (2)
Giving reason (%2)
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(1) The image will be formed that of the whole object. However, the intensity of the
image will be low (or half).

(i1) The refractive index of the liquid = 1.5 Ve
Since lens disappears inside the liquid which is possible only when both have same s
refractive indices.
20.
Calculating the distance of closest approach (2)
_ 1 % 2ze? A
4TE K
K =4.50MeV ,Z =79
_ 9%10%7%x2x79%(1.6 x 10719)2 1
"~ 450x106x 1.6x 1019
=50.5%x 10" m
Ve
= 50.5 fm
21. . . .
Finding the magnitude of the net magnetic field at the common centre of the
coils (2)
- Uol ~
Bi=—%k
17 2r
1
C4mx 107 x1 &
~ 2x0.1
B, =2rx10"%k T Ve
5 _4mx 1077 X V3
257 2x01 ¢
= Ve
B,=2V3wx1076i T
Bnet = ,’Blz + BZ2
=47 x 1076 T 1
=1.26x1075 T /2
SECTION - C
22. . : :
Finding net electric field at points P,, 0, and P, 3)
Epl =Eup + Egp .
Aap_ ~ | Acp o %)
= i (1)
2TWEYT, 2TEYT
=2x9x10°x12x107¢ (1-3)?
Ep =1.44x10%{ N/C v,
Eo j Eap + Ecp R
_ B = CD_ [ &
- 2TMEGT, ( l) + 2TEYT, ( l)
=2X9%x10%x12x107(1 + 1)(-1) v,
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= —4.32x 10° i N/C

Y
Ep, = Eap + Ecp
_ MB AcD 4
- 27t£0r1 ( l) + 211’807‘2 (l) 1/2
=2x9x10°x12x107% (=3 +1)1
= 1.44 x 10° i N/C y
2
OR
(1) Calculating the electrostatic potential energy of the system (1)
(i1) Calculating the potential energy of the system (2)
Ny = — . 1z
(1) U= 4TTEQ r 72
U= 9x107 (8x107°)(-4x107°)
- 36x102
U=-081] v
.. 1
(i) U =Viq; + Voq; + pr— '% 1
_ 9x10* _6 9x10* _ _6 _
= ooz X8 X 1070 + ——— X (-4 x107°) + (—0.8) 1
=4-2-038
U=12] Y
23. . : .
(a) Finding the expression for induced charge. 2)
(b) Drawing a diagram to show required combination. (D
(a)
Einaucea = Eo — Eredqucea 7
On O O
— — 1
& & &K /2
1
ow=o(1-7)
qin _ 9 ( 1)
—_— =1 -—= 1
A A 11( &
qin = 4 (1 - E) 72
(b) 3 capacitors in parallel joined in series with the 4th capacitor.
C,=1yF
[
A
C,=1yF C,=1yF
[ | | 1
A 1
C,=1yF
|
I

|
|
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24.

(a) Calculating the focal length of the mirror (1%%)
(b) Finding the refractive index of the glass (1'%2)
(a)
Foru=—-12cm
m, = Z_l - ffT (1)
Foru =—-15cm
m, = Z_Z - ffT (2)
Dividing (1) by (2)

mq _h]_ _f+15
my _h2 _f+12

2
o = (5)
On solving,
f=-10cm
(b)
A i
90-r °
¢ 2
At air-glass interface,
sini
" sinr
sin45°
© sinr
. sin45° 1
sinr = ——=— (1)

At glass-air interface, light suffers Total Internal Reflection (TIR) (ic= 90°-1).

1
sinic
_ 1 1
- sin(90°-7r) " cosr

1

cosr

1
cosr =~ ..(2)

V2
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Squaring and adding (1) and (2)

1 1
1= Tz + 2
On solving,
3
n= |3 "
25. . )
(a) Finding the voltage (rms) across the capacitor (D)
(b) Finding V,pin the given circuit 2)
(a) The diode will conduct for the positive half cycle of AC supply because it
is forward biased. Negative half cycle of AC supply, this is reversed biased
and does not conduct. So the output would be half wave rectified output.
Vo 220V2 220 1
Vims = S =, = ﬁVOlt
Note : Award 1 mark on attempting this part of the question.
(b)
1 1 N 1 1 N 1
Ris R, R, 10 10
RAB = 5 Q 1/2
Riet=5+5=100Q Ve
I = > 1.5A
10 2
Vap = IRpp
=15x%5
=75V A
26.
(a) Finding the magnitude and direction of magnetic force (1%2)
(b) Explaining conversion of galvanometer into a voltmeter and obtaining the
required resistance (1%)
- 1% I ~
B = (-k) v,
F= q(? x E)
- N 1% I
F= (vOL X ﬁ(—k))
D HoQIVp &
F= 2mx 72
The direction of magnetic force is along the + y-axis. A
(b) A galvanometer is converted into a voltmeter by connecting a high resistance
(R;) in series with it. 1
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V=1, +Ry)

Rszé—G

R.=—~— 100

57 5%x10-3

R, =100 Q

27.

Drawing the ray diagram (1)
Deriving the Lens Maker's Formula 2)

h__ F
W &

The first refracting surface forms the image of O at I.

For refraction through the first refracting surface (ABC),
[ G )
v u R, e

Similarly for refraction through second refracting surface ADC, the image I acts as
a virtual object and forms the final image at 1.

U1 Uz _ H1— U2
e P (2)

Adding equations (1) and (2),

&—ﬂ=(uz—u1)(i—i)

v u R1 R2

Suppose the object is at infinity i.e. u = oo, and image at f.

%:(#2—#1)(}%1—;12)

=) E-R)

V2

V2
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28.

o Stating its working principle
e Showing input and output waveforms

e Drawing a labelled diagram of a full-wave rectifier (1)

(1
(1

Cenlre-Tap
Transformer
—————— T nhdﬂ lmﬂ'

Working principle : A p-n junction diode allows current to pass only when it is

forward biased.

Alternatively: A p-n junction diode offers low resistance when forward biased.

Vin A

» Time

SECTION -D

29.

(i) (a) (A) 0.11 ps
OR
(b) (D) 4.00 m
(ii) B) =~
(iii) (B) — (300 ¢ ) k
(iv) (B) describe a circular path.

—_——

30.

(1) (C)2.08 eV
(ii) (A) Vo
(111) (C) intensity of the incident radiation.
(iv) (a) (A) 3.2 x 10719 J
OR
(b) (B) 5.3 x 10'* Hz

—_—
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SECTION - E

31.

(a) Derivation of the expression for impedance in a series LCR circuit (2)

Definition of resonance (*2)
Obtaining the expression for resonant frequency (2)
(b) Writing two disadvantages (1+1)

(a)

For: V. >V,
Vem = ImR, Ve = InX¢, Vim = InX),

Phasor relation:
V)L + VR + V)C = ‘7’

Using Pythagoras' theorem,

Vrrzl = VR?m + (Vem — VLm)Z

IRZ% = (InR)? + (InXc — ImX,)?
I52% = I;[R? + (X — X1)?]

Z =\R*+ (X; — X.)?

Resonance is achieved when:

The voltage across the capacitor becomes out of phase with the voltage across the
inductor. / The current amplitude becomes maximum. /The impedance becomes
minimum.

(Any one)

Expression for Resonant Frequency

For Z = minimum X; = X

— = wqlL
a)OC 0
Wy = — or vy=—
0™ Vic 0 ™ ZnyvIC

(b) (i) Heat loss (I2Rt) will be higher.
(i1) Voltage drop (IR) along the transmission line will be more.
(111) Installation cost will be higher.

(Any two)

1+1

OR
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(a) Calculating
(1) Maximum current drawn (1'%)
(1) Flux through the coil when current is zero (1'2)
(b) Writing two examples (2 + %)
Explaining the process of rotation of armature in brief (a+1%)

(a) () N = 500, 4 = 25 X 100 X 10™*m? ,w = 60 rads B = 0.4 T

R =250 Q
| = NBAw "
0 R ,
500%0.4X25%100x10~*x60
lo= 250 1/2
I,b=12A /2
(i1) When current through the coil =0, flux is maximum. 72
®Pmax = NBA 7
Pmax = 500 X 0.4 X 2500 x 10~* 1
Pmax = 50 Wb &
(b) Hydroelectric Generator .
The mechanical energy required for rotation of the armature is provided by water 1/2
falling from a height (dams). /2
Thermal Generator .
Water is heated to produce steam using coal or other sources. The steam at high 1/2
pressure produce the rotation. /2
Nuclear Power Generator - Nuclear fuel is used to rotate the armature.
(Any two)
32.
(a) Finding the area of the surface of water 3)
(b) Drawing the ray diagram (D
Finding the focal length of the convex mirror (1)
1
sini, = =
c T;,' 1/2
tani, = -
h

2_

r=htani, & taniczx/%
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A = r? = wh?tan?i,

_ mh?
i 2
=m ,
2
A= =T =404m?
(b) f=zloem
/ﬂ " ST~ —
o 1
N "
locm
r_1_1
v ou f
r_1_1
v 10 15
-1
"~ 30
v =30 cm
Radius of curvature of the mirror, A
R=30-10=20cm
R
f=3
=10
f cm OR v,
(a) Difference between interference and diffraction (1)
Finding the intensity of light for path difference:
A A
@) 3 and (ii) " (1+1)
(b) Calculating the wavelength of light . 2)
a)
Interference Diffraction
I. The width of bright and dark | - 11 Width of the central maxima is
. twice the width of secondary maxima
bands is equal. ..
or minima. )

2. Intensity of all bright fringes is
the same.

2. Intensity of bright fringes decreases
with distance from the central maxima.

3. There is good contrast between

3. There is poor contrast between bright

bright and dark fringes. and dark fringes.
4. Intensity distribution curve. 4. Intensity distribution curve
Path difference Path difference

(Any one correct difference)
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Ax =2
3
= Z—H X - = 2_71' 1/2
173 3
I, = 4l,cos? 3
11 == IO 1/2
(if) Ax =2
_m A_n &
IR
I, = 4IOCOSZ%
I, = 410c052%
12 == 210 1/2
(b)
AB =P ; 5% , 72
D D-5
0.03 = I ),
0.03=({D —-D +5)2
7 = 003
= 0.006 nm
=6%x10""m s
33.
(a) Variation in
(1) Drift speed and justification (Ya+1%)
(i))Resistance and justification (2 + %)
(b) Finding the potential difference between points B and D 3)
(a) (1) Drift speed v, will become one-third. Ve
=L 4
Va = neA plne
1
Vg X 7 v,
(i1) Resistance will become 9 times of its previous value.
, 2
R =2
AI
_ rBYH
T A/3
=9R
%
N, 2
(b) a I tl T s
1

: . . T bv,an
T [ %
- o
- -+

3v, 2 ‘

Using Kirchhoff's Law in loop ABDA,
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—1-2(—-I1)+2L+2—-(-1)=0

_31 + 511 = _1 ........ (l) l/2
In loop DBCD,
-2 +4—-31-3-21=0
-5r-2p=-1r .. (ii) A
On solving equations (i) and (ii),
2
11 = — A
31 v,
[Vapl = I X 2 ’
2
=—=X2
317,
[Vp| = 31 \4 72
OR
(a) Drawing the graph showing variation of
(1) The current (I) in the circuit with (R) (1)
(i1) The terminal potential difference of the cell with R (D)
(b) (1) Finding the resistance at 425°C (2)
(i1) Drawing the graph showing variation of resistance of the heating
coil as a function of increase in temperature (D)
(a) (1)
1
efrheceeceaiaans 1
(1 .
I8
(i)
VA
1
S ST EEE
>R
O
(b) y
_ Ry—Ry 4
*= R1(T,—T1)
_ 120-100
~ 100(1025-25)
20
~100%x1000
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a=2x10"%°c?
Ry = Ri[1+ a(T, — Ty)]

= 100[1 + 2 X 107*(425 — 25)]

=100 x 1.08
R, =108 Q

R
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary Supplementary School Examination, 2026 (XII*")
SUBJECT NAME PHYSICS (042) (Q.P. CODE /Set No55/7/2)

General Instructions: -

1

You are aware that evaluation is the most important process in the actual and
correct assessment of the candidates. A small mistake in evaluation may lead
to serious problems which may affect the future of the candidates, education
system and teaching profession. To avoid mistakes, it is requested that before
starting evaluation, you must read and understand the spot evaluation
guidelines carefully.

“Evaluation policy is a confidential policy as it is related to the
confidentiality of the examinations conducted, evaluation done and
several other aspects. Its leakage to public in any manner could lead to
derailment of the examination system and affect the life and future of
millions of candidates. Sharing this policy/document to anyone,
publishing in any magazine and printing in Newspaper/Website, etc. may
invite action under various rules of the Board and IPC.”

Evaluation is to be done as per instructions provided in the Marking Scheme. It
should not be done according to one’s own interpretation or any other
consideration. Marking Scheme should be strictly adhered to and religiously
followed. However, while evaluating, answers which are based on latest
information or knowledge and/or are innovative, they may be assessed for
their correctness otherwise and due marks be awarded to them. In Class-
Xll, while evaluating two competency-based questions, please try to
understand given answer and even if reply is not from marking scheme
but correct competency is enumerated by the candidate, due marks
should be awarded.

The Marking scheme carries only suggested value points for the answers.
These are in the nature of Guidelines only and do not constitute the complete
answer. The students can have their own expression and if the expression is
correct, the due marks should be awarded accordingly.

The Head-Examiner must go through the first five answer books evaluated by
each evaluator on the first day, to ensure that evaluation has been carried out
as per the instructions given in the Marking Scheme. If there is any variation,
the same should be zero after deliberation and discussion. The remaining
answer books meant for evaluation shall be given only after ensuring that there
is no significant variation in the marking of individual evaluators.

Evaluators will mark ( \' ) wherever answer is correct. For wrong answer CROSS ‘X’ be
marked. Evaluators will not put right (v') while evaluating which gives an impression
that answer is correct and no marks are awarded. This is most common mistake
which evaluators are committing.

If a question has parts, please award marks on the right-hand side for each part. Marks
awarded for different parts of the question should then be totaled up and written in the
left-hand margin and encircled. This may be followed strictly.

If a question does not have any parts, marks must be awarded in the left-hand margin
and encircled. This may also be followed strictly.

If a student has attempted an extra question, answer of the question deserving more
marks should be retained and the other answer scored out with a note “Extra
Question”.

10

No marks to be deducted for the cumulative effect of an error. It should be penalized
only once.
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11 A full scale of marks 70 (example 0 to 80/70/60/50/40/30 marks as given in Question
Paper) has to be used. Please do not hesitate to award full marks if the answer
deserves it.

12 Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books
per day in other subjects (Details are given in Spot Guidelines).This is in view of the
reduced syllabus and number of questions in question paper.

13 Ensure that you do not make the following common types of errors committed by the

Examiner in the past :-

e Leaving answer or part thereof unassessed in an answer book.

e  Giving more marks for an answer than assigned to it.

e Wrong totaling of marks awarded on an answer.

e Wrong transfer of marks from the inside pages of the answer book to the title page.

e Wrong question wise totaling on the title page.

e Wrong totaling of marks of the two columns on the title page.

e Wrong grand total.

e Marks in words and figures not tallying/not same.

e Wrong transfer of marks from the answer book to online award list.

e Answers marked as correct, but marks not awarded. (Ensure that the right tick
mark is correctly and clearly indicated. It should merely be a line. Same is with the
X for incorrect answer.)

Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

14 While evaluating the answer books if the answer is found to be totally incorrect, it should
be marked as cross (X) and awarded zero (0) Marks.

15 Any unassessed portion, non-carrying over of marks to the title page, or totaling error
detected by the candidate shall damage the prestige of all the personnel engaged in
the evaluation work as also of the Board. Hence, in order to uphold the prestige of all
concerned, it is again reiterated that the instructions be followed meticulously and
judiciously.

16 The Examiners should acquaint themselves with the guidelines given in the
“Guidelines for Spot Evaluation” before starting the actual evaluation.

17 Every Examiner shall also ensure that all the answers are evaluated, marks carried
over to the title page, correctly totaled and written in figures and words.

18 The candidates are entitled to obtain photocopy of the Answer Book on request on

payment of the prescribed processing fee. All Examiners/Additional Head
Examiners/Head Examiners are once again reminded that they must ensure that
evaluation is carried out strictly as per value points for each answer as given in the
Marking Scheme.
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3 QYST: MfAPT (042)

Session: 2025-26

BIS: 55/7/2
g' Heare favg / 3rafar 3w 3i® | P 3B
TS (@)

©) 1
NN
2. | (A)Z & P faw :
. o% :
4. B)vg >vy > vy !
5. | (A) SRS S99 H fawRun, iR s o 3udrg 1
6. |(©)1.0A !

ol & 1
7. (C)—%k
8. |(O)TmeTdH 1
9. | (C)20cm !
10. |(©)8 !
1. |(A)-0.12V !
12. | (D) 3faRad fobrur !
13. | (D) 3MfUBHYF (A) 3R HRU I Tad & | :
14. | (C) 3IHYT (A) TG §, TR HRUI (R) Tad & | 1
5| W BT (A) 3R HRUT (R) I Tal § 3R BRI (R), SAHBYUT (A) Pt Tgt 1
| OREN AT ]|
. | ()3 () 3R RN (R) THI Fal &, TR BRUI (R) HHBYT (A) DI 1
| I8 e e dRar g
Wug (M)
17 ATl Bt B TSt Soll BT TATHAA DO HAT (1)
SHTAH AR Teret SHoll J Tl Srolt o a1 Bl (1)

Kpax =hv —¢...(1)
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For vi=2v
Kmax = 2hv — ¢
= 2(Kmax + ¢) - ¢
Kmax = 2Kmax + ¢
Kmax > Kmax

Alternatively
Kpax = 2hv — ¢
Kinax = hv + (hv — ¢)
Kr’nax = hv + Knax

K‘rlnax > Kmax
18. .
YT AB & fobdil faig OR faiefd &= & uRemor ot 7Turmn (1)
YN BC & ot fofg oR fagd &= o aRmor &t arorn (1)
i
E=Pj= "
_ P
"~ nR?
Y1 AB & folg
20X1078x1.54x1073 Ve
EAB =Tz _
(7)x(0.70x10 3)2
Exg =20 %x 1075V /m Vs
YT BC & fore
_ 20X1078x1.54x1073 1
Epc = (Z)x(0.35x10-%)2 &
Egc =80 x1075V/m &
19.

(2) | TDHY0! HRSAT H=AT
319 & A Bt &

() TRMEfdd U9 SUdfdd Ubl & 3gRual smafdd U &l

(1)

UhTRI ! ATl HH gF TR,

(i) TP I gRI difed SHoll &b °e S &I Alded, g J1eqdq o

(1

(i) 8

Gl 1] &1 GYDh HR- dTell Jag TR WRATISH DI Giferd & =0 T ¢l o

Jhdl g | ST Tufad UBT=I Jdg W Sufad U ot

TRI BT AHR Tonifed

aIa BHR Ihd ¢ | 3id: fafeia umra &t sirafy sufdd v o1 snafa &

TR Bl 8
(ii) 78T

AR gRT A S aTel Srolt a¥dT o T R AR Bt 8, I8 a1 TR0l &1 =7l

R AR 7 Bt
3T

V2

V2

Ve
72
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(1)

(i)

U & I R fordt foe o ufafde wR uvmg
(V2)

(b)

=d & 3fUdd-ic b A feraT
(2)

(i)
IR & JadT F b &

(i) TUUI g1 e &1 qut wfafda =1 quifd, wfafded o diadr & g1 st

(i) &9 BT YD = 1.5
Sd T A P T B & foTU 5a 3R 19 & UG T 3[Udci-ich sRTSR 811 AMQT

20.

ey T &1 g DT UReS

2

1 2Ze?
r =
4TE K

K =450MeV,Z =179

_ 9x10%x2x79xe?
"~ 4.50x106xeV

=50.5x 10" m
=50.5 fm

21.

Feferdl & 31efta Hg W A gad g &5 BT TRHTU 1 BT

)

B =2k

Arx 1077 x 1 .
- 2xo01
B, =2rx10"%k T
L 4w x1077 x+3
277 %01

B,=2V3nx1075:T

Bnet = 1’Blz + BZ2

=47 Xx107°T
=126x107>T
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¥vus ()

22.
fagsil P, O Td P, W A< faggd faua 311d &= 3)
Epl = EAB + ECD y
= 2B g4 ) ’
2TEYT Znsorz
=2x9><109x12x10—6(1—§)i
Ep, = 144 ><4105 i N/C v,
Eo = Eap + Ecp
AB CD
211'£ 71 ( ) 2TEYT ( )
—2x9><109><12x10 6(1+ 1)(-9) v,
= —4.32 x 105 i N/C
- - - 1/2
Ep, = Eqp + Ecp
— )LAB Acp
Znsor ( ) 2TTEYT, () A
_2x9><109><12x10-6(—§+ 1)2
= 1.44 x 10° I N/C
v
Y]
(i) 3maT & e Bt fRR degd Rufas o1l &1 RS el (1)
(i) FAera o1 Rufast St &1 uRed HAT| )
Y N S P
(1) T ameg r
U= 9%10° (8x107¢)(-4x107°) Ve
- 36x10~2
U=-08]
v
A 1 4%
(i) U =V1q, + Voq, + aneg 1 |
_ o9x10* 9x10* _ 6 _
= X 8X 1070 + = x (=4 X 107%) + (—0.8)
=4-2-08 v
U=12]
=127 v
23.
(a) UIRT SMTART & o oo T HRAT )
(b) A YTRAT & o 3fTages TS BT @ (1)
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(a)
Einaucea = Eo — Eredquced

Oin O o &
g0 & &K Vi
=o(1-5)
Oin =0 e
qﬂ — g (1 _ 1)
A A K &
1
din = q (1 - E) "
(b) T TUTRT THMIGR HH H IS § 9UT I8 AR A 1Y Jeris &
1Y Yuiterd (Yae o) T ST 5|
C,=1yF
| |
I
C,=1pF C,=1yuF
I [l 1
I 11
C,=1 uF
(]
24,
(2) GUUT 1 I GuI BT URBAT Bl (1%)
(b) BT & TGAID DI T BT (1%)
(a)
u=-12cma% T
my ==L (1) Z
u=-15cm & foU
m, == -2) Z
THBROT (1) T (2) B U 7 R
mq _ hy _ f+15
m,  hy  f+12
= )
ENERGRN iz
f=—10cm
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(b)

90-r
j__..‘., ......... - D
C VY
Ig-HId & SHARYY W,
Zin 45"
- sinr Vs
. sin45° 1
sinr = = %n (1)
HIg-ar] & SARIYY TR YHI BT JUT TR URTd<H (TIR) BT § (ic = 90°-r).
— 1
_smlc1 .
- sin(90°-7r) " cosr
-1
- CcoST l/2
COST =% ..(2)
(1) TYT (2) BT AT BRPB SIS R
1=—+=
TA B W,
v
3
"=z
2. (a) Tt & RRY & g aviaTes 7a (RMS) dieedl &1 A 1 HATI (1)
(b) few Tw aRuy & v, ;&1 7 10 BT )
(a) ACIId & YD 3ef-<eh H STIS PG a1y o ¢RT UdTg &l
g BUTHS 3id-Ip | U8 uyfefRe o # 819 & SR YRT YT el
R g | 3fc: Fid dieean sidf-fapdpd dieear grft| |

Vo  220V2 220
Vis = —=——= —=volt
rms 2 2 \/E
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e - Y B 3T HIT P! B | 1 3 eaTom |

(b)
1 1. 1 1 1
R.ps R, R, 10 10 /2
RABZSQ /2
R=5+5=10Q
15 &
I=15=154
Vap = [Ryp
=15X%x5 72
=75V
26. _
(2) HUI TR T dT0 D1 g0 o TRHATUN 7R G BT AT IRAT (114)
(b) TR B Geearddt H Sga- P ARAT HAT (%)
3TaRIH UlRIY Dt T HRAT (1)
B — Kol
B_Z;x( ) 1/2
13=q(17><B)
ﬁ—q(voix;i( k)) "
o HoQilp 4
T 2mx v,
YIPIT T DI TSR UATHD Y-318f (+Y-318) b 3 1
(b) Ted=HIeR & 1Y AURHH (Series) H I UFARIY (R,)SNSHR I dlecHlex H v,
ufvafdd forar Srar g1
V =1,(G+Ry)
_v_ vi
Ry=1—G 2
1
s = 5x103 — 100 v,
R, =100 Q
27. : : :
39 o9 I Ufafdd o T fvor Sma &1 (1)
o i 3 &1 Sgad BT )

‘.—_-_ F
T S -y

The first refracting surface forms the image of O at I;.
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For refraction through the first refracting surface (ABC),

B2 _H1

— H2—H1

V1 u Ry
U8 3fdRIYE ABC TR 3UdcH 811 W,
Uz

e QY o'

U1 u

U ufshar

R

H1_ K2 _ K1~

v V1

R;

T (1) 3R (2) B e |,

v

Bi_ K1 _ _
P = (uy Ii1)(

1 1
R, R

)

%@%WADCWW%@,

T o fs farg 8= R B, Y Ufafed B R T u = oo, 3R v=1,

ﬂz(ﬂz_ﬂl)(%_i)

f
1:(&_
f U1

Ry

)&=

V2

Y

28.

. 3P

. ash ud fArfa ey i

o U a3 fopeR! aRuy &1 Ue AHifehd SR s (1)
Rrgid sam

(M

(1)

THE 1 (D)
F—>—
e A
B ., .
=M@E 2 (D)

FrHR! Rgid :

X
%Kf’-ﬁfﬁ
Y

T I SRS FHaa 9t faggd T vaTfed 8F 3T § 51a a8 St RId arafyd giar

gl

/ N\

\/ » Time

» Time
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T Us (°)

29.

(i) (a) (A) 0.11 ps
37ydr
(b) (D) 4 m

(i) B) =7 J
(iii) (B) — (300 ) 1
(iv) (B) FTPR UY TR T,

30.

(i) (C) 2.08 eV
(i) (A) vo
(iii) (C) 3Mrufcrd fafesror &t digar R
(iv) (a) (A) 3.2 x 10719 J

3yl
(b) (B) 5.3 X 104 Hz

Hvus (S)

31.

(@) A0ftsh T LCR URUY o1 Ufcrane & e ivids gaad =1
o 3G O TS I
« 3T 3frgf o fore sdvfes fHepTer

(@) QY gIfaT fera|

2
(72)
(2)
(1+1)

ALY

Vem = ImR, Vem = ImX¢, Vim = XL,

I_/)L+I7R+I_/)C:‘_/)

UISYTIRY U g1,

Vnzl = VR?m + (VCm - VLm)Z

327 = (InR)? + (I;nX¢ — InX1)?
I52% = I;[R? + (X — X1)?]
Z=R*+ (X; — X.)?
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e JUTRT & R W fgHaR IR & AR R fIHaR & 999 8 a1 g af
3TE &1 RUTA Bt 8/ URT 1 ST i aH giaT ]/ Ufae <gAdH gt S

gl (@I TD)

1+1

3FATEY 3Mgfy & oy sdoie
AdH zab 1Y, X, = X,
wioc=a)oL
wo_\/% vaO:an/ﬁ
(b) (i) ST & BRI SHoll & (12Rt) 3feH I
(i) TO9OT H dieed! &g 31w S|
(iti) AT T 3Afes 1| (B 3.
3yl
(a) ORSAT BT
(i) S O < 78 3IfYHaT U (1%)
(i) S Y ToR- aTel Ty ofd YRT  Bieh g | (1%)
(b) AT W3l P &l IGTeRT | (% + 1)
I HER & guiFa & ey e | (V5 + 1)

(@) () N =500,A =25x100x10"*m?, w=60rads 'B=04T
R = 2500

NBAw
10:
R

[ = 500%0.4X25X100x10~*x60
0~ 250
[y =12 A

(i) S8 HSal H YRT Y Bl & 99 Jab 1 Tady e dd giar gl
Pmax = NBA

=500 x 0.4 X 2500 X 10~

®Pmax = 50 Wb
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32.

(a) A P JY BT AAHd J1d HRAT
(by RT3 S
I U B I g J1d BT
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(1
(1

1
.. 1 1
sini; =~ /2
. r
tanlc=z
r=htanic&tanic=ﬁ
A = r? = wh?tan?i,
_ mh? v
T n2-1
:71'><1 1/
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== =— 4,04 m? A
(b)
1
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v 10 15
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v=30cm
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R
f=3
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UhT D1 digdl ITd BT

(i) TR 2 & ferw)
(if) TR 2 o feru (1+41)
(b) UHT & T BT URBAT BT )
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e ﬁiiﬁla%g EISIE
. Bk ®! disls fedias
1. 200 S s et 1 < SR e S
|
2. g} did bl @t figdt 9o | 2. Fdflg IEE ¥ R 91 R dd
BB 1. flholl @1 digdT gca |
3. e 3R 3w bt & S 9H | 3. i 3R 3w fboll & o 9d
IR Bl 3R g BIdTl
4. citeran faazor feor grar g1, 4. e fgdRUr TS BT B |
I | .
_Z/\\/ﬂ\\//TX /\fX//T\u/kn
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11 = IO
(ii) Ax =2
21 A T
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I, = 410c052%
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(b)
AB = B1— P-
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) d d
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e d
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=22
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=0.006 um=6x10""m
v
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Va = neA plne
Vg OC% A
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P
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_ pG3D
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v
(b)
1
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34l

(a) T TQRIT H=AT
() (R) P TIY IRUY H 4T H gRad <2 & fami (1)
()RP Y T & RRI & g ffumiR A uRaadT @R F faw (1)
(b) (i) 425°C TR UfRIY J1d HRAT )
(ii) AUgfe & Had & ®9 § Uikl o g9 arad aRadd @l
T qTdT U § ] (1)
(@) (1)

e/r

(b)

a= R (T—-Ty)

_120-100

= 100(125-25)
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~ 100%100

a=2x10"3°Cc1?
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      V 2  R


      V 2  R


 


 


    I  m 2   Z 2 =   I  m 2  [   R 2 +    (   X  C −   X  L ) 2 ]


   1    𝜔 0 C =   𝜔 0 L


  Z =    R 2 +    (   X  C −   X  L ) 2


    𝜔 0 =  1   L C


  Z = minimum     X  C =   X  L


    𝜈 0 =  1  2 𝜋  L C


   1    𝜔 0 C =   𝜔 0 L


   (   I 2 R t )  


    𝜔 0 =  1   L C


  N = 500


      𝜈 0 =  1  2 𝜋  L C


  A = 25 × 100 ×  10  − 4    m 2


   (   I 2 R t )  


  𝜔 = 60     rad s  − 1 B = 0 . 4  T


  N = 500


  R = 250   Ω


  A = 25 × 100 ×  10  − 4    m 2


    I 0 =   N B A 𝜔  R


  𝜔 = 60     rad s  − 1 B = 0 . 4  T


    I 0 =   500 × 0 . 4 × 25 × 100 ×  10  − 4 × 60 250


  


  


  R = 250   Ω


    I 0 = 12  A


    I 0 =   N B A 𝜔  R


    𝜙 max = N B A


    I 0 =   500 × 0 . 4 × 25 × 100 ×  10  − 4 × 60 250


  = 500 × 0 . 4 × 2500 ×  10  − 4


    I 0 = 12  A


    𝜙 max = 50  Wb


    𝜙 max = N B A


   sin ⁡    i  c =  1  n


    𝜙 max = 500 × 0 . 4 × 2500 ×  10  − 4


   tan ⁡    i  c =   r h


    𝜙 max = 50  Wb


  r = h  tan ⁡    i  c


   sin ⁡    i  c =  1  n


   tan ⁡    i  c =  1     n 2 − 1


   tan ⁡    i  c =   r h


  A = 𝜋   r 2 = 𝜋  h 2  tan 2   i  c


  r = h  tan ⁡    i  c


  A =   𝜋  h 2      n 2 − 1  


    K  m a x ′ = 2 h 𝜈 − 𝜙


    K  m a x ′ = 2 h 𝜈 − 𝜙


      tan ⁡    i  c =  1     n 2 − 1


  A =   𝜋 × 1   16 9 − 1


  A = 𝜋   r 2 = 𝜋  h 2  tan 2   i  c


  =   9 𝜋 7    


  A =   𝜋  h 2      n 2 − 1  


  =   9 × 3 . 14 7


  A =   𝜋 × 1   16 9 − 1


  4 . 04    m 2


  A =   9 𝜋 7    


   1  v −  1  u =  1  f


  =   9 × 3 . 14 7


   1  v =  1 10 −  1 15


  4 . 04    m 2


  =  1 30


   1  v −  1  u =  1  f


  v = 30  cm


   1  v =  1 10 −  1 15


  R = 30 − 10 = 20  cm


  =  1 30


  f =   R 2


  E = 𝜌 J =     𝜌 I  A


  E = P j =     P I  A


  v = 30  cm


  f = 10  cm


  R = 30 − 10 = 20  cm


    𝜆 3


  f =   R 2


    𝜆 4


  f = 10  cm


 


    𝜆 3


  I = 4   I 0  cos 2   𝜙 2


    𝜆 4


  Δ x =   𝜆 3


  I = 4   I 0  cos 2   𝜙 2


  𝜙 =   2 𝜋  𝜆 ×   𝜆 3 =   2 𝜋 3


  Δ x =   𝜆 3


    I 1 = 4   I 0  cos 2   𝜋 3


  𝜙 =   2 𝜋  𝜆 ×   𝜆 3 =   2 𝜋 3


    I 1 =   I 0


    I 1 = 4   I 0  cos 2   𝜋 3


  Δ x =   𝜆 4


  E   =   𝜌 I  𝜋   R 2


  =   P I  𝜋   R 2


    I 1 =   I 0


  𝜙 =   2 𝜋  𝜆 ×   𝜆 4 =   𝜋 2


  Δ x =   𝜆 4


    I 2 = 4   I 0  cos 2   𝜙 2


  𝜙 =   2 𝜋  𝜆 ×   𝜆 4 =   𝜋 2


    I 2 = 4   I 0  cos 2   𝜋 4


    I 2 = 4   I 0  cos 2   𝜙 2


    I 2 = 2   I 0


    I 2 = 4   I 0  cos 2   𝜋 4


  Δ 𝛽 =   𝛽 1 −   𝛽 2


    I 2 = 2   I 0


  0 . 03 =   D 𝜆  d −    ( D − 5 ) 𝜆  d


  Δ 𝛽 =   𝛽 1 −   𝛽 2


  0 . 03 =    ( D − D + 5 ) 𝜆  d


  0 . 03 =   D 𝜆  d −    ( D − 5 ) 𝜆  d


  𝜆 =   0 . 03 5


  0 . 03 =  ( D − D + 5 ) 𝜆


  = 0 . 006   𝜇 m


  


  = 6 ×  10  − 7  m


 


 


  = 0 . 006  nm


    v  d


  = 6 ×  10  − 7  m


    v  d =   I  n e A =   V  𝜌 l   n e


      v  d


    v  d ∝  1  l


    v  d =   I  n e A =   V  𝜌 l   n e


    R ′ =   𝜌   l ′    A ′


    v  d ∝  1  l


  =   𝜌  ( 3 l )  A / 3


    R ′ =   𝜌   l ′    A ′


  = 9 R


  =   𝜌  ( 3 l )  A / 3


  − 1 − 2  ( I −   I 1 ) + 2   I 1 + 2 −  ( I −   I 1 ) = 0


  = 9 R


  − 3 I + 5   I 1 = − 1


  − 1 − 2  ( I −   I 1 ) + 2   I 1 + 2 −  ( I −   I 1 ) = 0


  − 2   I 1 + 4 − 3 I − 3 − 2 I = 0


  − 3 I + 5   I 1 = − 1


  − 5 I − 2   I 1 = − 1


    E  A B =   20 ×  10  − 8 × 1 . 54 ×  10  − 3   (  22 7 ) ×    ( 0 . 70 ×  10  − 3 ) 2


    E  A B =   20 ×  10  − 8 × 1 . 54 ×  10  − 3   (  22 7 ) ×    ( 0 . 70 ×  10  − 3 ) 2


  − 2   I 1 + 4 − 3 I − 3 − 2 I = 0


    I 1 = −  2 31  A


  − 5 I − 2   I 1 = − 1


  ∣   V  A B ∣ =   I 1 × 2


    I 1 = −  2 31  A


  =  2 31 × 2


  |   V  A B | =   I 1 × 2


  ∣   V  A B ∣ =  4 31  V


  =  2 31 × 2


  𝛼 =     R 2 −   R 1    R 1  (   T 2 −   T 1 )


  |   V  B | =  4 31  V


  =   120 − 100  100  ( 125 − 25 )


  𝛼 =     R 2 −   R 1    R 1  (   T 2 −   T 1 )


  =  20  100 × 100


  =   120 − 100  100  ( 1025 − 25 )


  𝛼 = 2 ×  10  − 3    ∘   C  − 1


  =  20  100 × 1000


    R 2 =   R 1  [ 1 + 𝛼  (   T 2 −   T 1 ) ]


  𝛼 = 2 ×  10  − 4    ∘   C  − 1


  = 100  [ 1 + 2 ×  10  − 4  ( 425 − 25 ) ]


    E  A B = 20 × 1  0  − 5 V / m


    E  A B = 20 × 1  0  − 5 V / m


    R 2 =   R 1  [ 1 + 𝛼  (   T 2 −   T 1 ) ]


  = 100 × 1 . 08


  = 100  [ 1 + 2 ×  10  − 4  ( 425 − 25 ) ]


    R 2 = 108   Ω


  


    R 2 = 108   Ω


    E  B C =   20 ×  10  − 8 × 1 . 54 ×  10  − 3   (  22 7 ) × ( 0 . 35 ×  10  − 3  ) 2


    E  B C =   20 ×  10  − 8 × 1 . 54 ×  10  − 3   (  22 7 ) × ( 0 . 35 ×  10  − 3  ) 2


    E  B C = 80   × 1  0  − 5   V / m


    E  B C = 80   × 1  0  − 5   V / m


    𝜈  G >   𝜈  X >   𝜈  U


    𝜈  G >   𝜈  X >   𝜈  U


  r =  1  4 𝜋   𝜀 0 ×   2 Z   e 2  K


  r =  1  4 𝜋   𝜀 0 ×   2 Z   e 2  K


  K = 4 . 50   M e V   ,   Z = 79


  K = 4 . 50   M e V   ,   Z = 79


 


 


 


 


 


 


      B → 1 =     𝜇 0 I  2 r     k ^


      B → 1 =     𝜇 0 I  2 r     k ^


      B → 1 = 2 𝜋 × 1  0  − 6   k ^


      B → 1 = 2 𝜋 × 1  0  − 6   k ^


      B → 2 =   4 𝜋 ×  10  − 7 ×  3  2 × 0 . 1     i ^


      B → 2 =   4 𝜋 ×  10  − 7 ×  3  2 × 0 . 1     i ^


      B → 2 = 2  3   𝜋 ×  10  − 6     i ^    T


      B → 2 = 2  3   𝜋 ×  10  − 6     i ^    T


      B → 2 = 2  3   𝜋 ×  10  − 6     i ^    T


      B → 2 = 2  3   𝜋 ×  10  − 6     i ^    T


  −   𝜇 o I  24 𝜋   k ^


  −   𝜇 o I  24 𝜋   k ^


    B  net =    B 1    2 +   B 2    2


    B  net =    B 1    2 +   B 2    2


    P 1


      E →    P 1 =     E →  A B +     E →  C D


  O


  =     𝜆  A B  2 𝜋   𝜀 0   r 1     i ^ +     𝜆  C D  2 𝜋   𝜀 0   r 2    ( −   i ^ )


    P 2


  = 2 × 9 ×  10 9 × 12 ×  10  − 6  ( 1 −  1 3 )   i ^


      E →    P 1 =     E →  A B +     E →  C D


      E →    P 1 = 1 . 44 ×  10 5     i ^  N/C


  =     𝜆  A B  2 𝜋   𝜀 0   r 1     i ^ +     𝜆  C D  2 𝜋   𝜀 0   r 2    ( −   i ^ )


      E →  O =     E →  A B +     E →  C D


  = 2 × 9 ×  10 9 × 12 ×  10  − 6  ( 1 −  1 3 )   i ^


  =     𝜆  A B  2 𝜋   𝜀 0   r 1  ( −   i ^ ) +     𝜆  C D  2 𝜋   𝜀 0   r 2  ( −   i ^ )


      E →    P 1 = 1 . 44 ×  10 5     i ^  N/C


  = 2 × 9 ×  10 9 × 12 ×  10  − 6  ( 1 + 1 )  ( −   i ^ )


      E →  O =     E →  A B +     E →  C D


  = − 4 . 32 ×  10 5     i ^  N/C


  =     𝜆  A B  2 𝜋   𝜀 0   r 1  ( −   i ^ ) +     𝜆  C D  2 𝜋   𝜀 0   r 2  ( −   i ^ )


      E →    P 2 =     E →  A B +     E →  C D


    K max = h 𝜈 − 𝜙   . . .  ( 1 )


    K max = h 𝜈 − 𝜙   . . .  ( 1 )


  = 2 × 9 ×  10 9 × 12 ×  10  − 6  ( 1 + 1 )  ( −   i ^ )


  =     𝜆  A B  2 𝜋   𝜀 0   r 1  ( −   i ^ ) +     𝜆  C D  2 𝜋   𝜀 0   r 2  (   i ^ )


  = − 4 . 32 ×  10 5     i ^  N/C


  = 2 × 9 ×  10 9 × 12 ×  10  − 6  ( −  1 3 + 1 )   i ^


      E →    P 2 =     E →  A B +     E →  C D


  = 1 . 44 ×  10 5     i ^  N/C


  =     𝜆  A B  2 𝜋   𝜀 0   r 1  ( −   i ^ ) +     𝜆  C D  2 𝜋   𝜀 0   r 2  (   i ^ )


  U =  1  4 𝜋   𝜀 0 ⋅     q 1   q 2  r


  = 2 × 9 ×  10 9 × 12 ×  10  − 6  ( −  1 3 + 1 )   i ^


  U =   9 ×  10 9    ( 8 ×  10  − 6 )  ( − 4 ×  10  − 6 )  36 ×  10  − 2


  = 1 . 44 ×  10 5     i ^  N/C


  U = − 0 . 8  J


  U =  1  4 𝜋   𝜀 0 ⋅     q 1   q 2  r


  U =   V 1   q 1 +   V 2   q 2 +  1  4 𝜋   𝜀 0 ⋅     q 1   q 2  r


  U =   9 ×  10 9    ( 8 ×  10  − 6 )  ( − 4 ×  10  − 6 )  36 ×  10  − 2


  =   9 ×  10 4  18 ×  10  − 2 × 8 ×  10  − 6 +   9 ×  10 4  18 ×  10  − 2 ×  ( − 4 ×  10  − 6 ) +  ( − 0 . 8 )


  U = − 0 . 8  J


  = 4 − 2 − 0 . 8


  U =   V 1   q 1 +   V 2   q 2 +  1  4 𝜋   𝜀 0 ⋅     q 1   q 2  r


  U = 1 . 2  J


    𝜈 ′ = 2 𝜈


    𝜈 ′ = 2 𝜈


  =   9 ×  10 4  18 ×  10  − 2 × 8 ×  10  − 6 +   9 ×  10 4  18 ×  10  − 2 ×  ( − 4 ×  10  − 6 ) +  ( − 0 . 8 )


    E  i n d u c e d =   E 0 −   E  r e d u c e d


  = 4 − 2 − 0 . 8


  u = − 12   c m


  U = 1 . 2  J


    m 1 =    h 1   h  o =   f  f + 12


    E  i n d u c e d =   E 0 −   E  r e d u c e d


  u = − 15   c m


      𝜎  i n    𝜀 0 =   𝜎    𝜀 0 −   𝜎    𝜀 0 K


    m 2 =    h 2   h  o =   f  f + 15


  u = − 12   c m


      m 1    m 2 =    h 1   h 2 =   f + 15  f + 12


    m 1 =    h 1   h  o =   f  f + 12


   h 2 =  h 1  (  2 3 )


  u = − 15   c m


  f = − 10   c m


    m 2 =    h 2   h  o =   f  f + 15


  n =    sin ⁡  i   sin ⁡  r


      m 1    m 2 =    h 1   h 2 =   f + 15  f + 12


  n =    sin ⁡   45 ∘   sin ⁡  r


    K  m a x ′ = 2 h v − 𝜙    


    K  m a x ′ = 2 h v − 𝜙    


   h 2 =  h 1  (  2 3 )


   sin ⁡  r =    sin ⁡   45 ∘  n =  1   2   n


  f = − 10   c m


  n =  1   sin ⁡    i  C


  n =    sin ⁡  i   sin ⁡  r


  n =  1  sin ⁡  (  90 ∘ − r ) =  1   cos ⁡  r


  n =    sin ⁡   45 ∘   sin ⁡  r


  n =  1  c o s r


   sin ⁡  r =    sin ⁡   45 ∘  n =  1   2   n


   cos ⁡  r =  1  n


  n =  1   sin ⁡    i  C


  1 =  1  2   n 2 +  1    n 2  


  n =  1  sin ⁡  (  90 ∘ − r ) =  1   cos ⁡  r


  n =   3 2


  n =  1  c o s r


    V  A B


   cos ⁡  r =  1  n


    V  r m s =     V 0 2 =   220  2 2 =    220   2 volt


  1 =  1  2   n 2 +  1    n 2  


   1    R  A B =  1    R 1 +  1    R 2 =  1 10 +  1 10


 


 


  n =   3 2


    B → =     𝜇 0 I  2 𝜋 x  ( −   k ^ )


    V  A B


    F → = q  (   v → ×   B → )


    V  r m s =     V 0 2 =   220  2 2 =    220   2 volt


    F → = q  (   v 0   i ^ ×     𝜇 0 I  2 𝜋 x  ( −   k ^ ) )


 


    F → =     𝜇 0 Q i   V 0  2 𝜋 x   j ^


   1    R  A B =  1    R 1 +  1    R 2 =  1 10 +  1 10


   (   R  s )


    B → =     𝜇 0 I  2 𝜋 x  ( −   k ^ )


  V =   I  g  ( G +   R  s )


    F → = q  (   v → ×   B → )


    R  s =   V    I  g − G


    F → = q  (   v 0   i ^ ×     𝜇 0 I  2 𝜋 x  ( −   k ^ ) )


    R  s =  1  5 ×  10  − 3 − 100


    F → =     𝜇 0 Q I   V 0  2 𝜋 x   j ^


    R  s = 100   Ω


    R  s


      𝜇 2    v 1 −     𝜇 1  u =     𝜇 2 −   𝜇 1    R 1


  = 2  (   K  m a x +   𝜙 ) − 𝜙


  = 2  (   K  m a x +   𝜙 ) − 𝜙


  V =   I  g  ( G +   R  s )


      𝜇 2    v 1 −     𝜇 1  u =     𝜇 2 −   𝜇 1    R 1


    R  s =   V    I  g − G


      𝜇 1  v −     𝜇 2    v 1 =     𝜇 1 −   𝜇 2    R 2


    R  s =  1  5 ×  10  − 3 − 100


      𝜇 1  v −     𝜇 1  u =  (   𝜇 2 −   𝜇 1 )  (  1    R 1 −  1    R 2 )


    R  s = 100   Ω


  u = ∞ ,  


      𝜇 2    v 1 −     𝜇 1  u =     𝜇 2 −   𝜇 1    R 1


      𝜇 1  f =  (   𝜇 2 −   𝜇 1 )  (  1    R 1 −  1    R 2 )


      𝜇 1  v −     𝜇 2    v 1 =     𝜇 1 −   𝜇 2    R 2


   1  f =  (     𝜇 2    𝜇 1 − 1 )  (  1    R 1 −  1    R 2 )


      𝜇 1  v −     𝜇 1  u =  (   𝜇 2 −   𝜇 1 )  (  1    R 1 −  1    R 2 )


    m g  I     j ^


  u = ∞ ,  


  −  ( 300     N  C )   i ^


      𝜇 1  f =  (   𝜇 2 −   𝜇 1 )  (  1    R 1 −  1    R 2 )


    𝜈 0


   1  f =  (     𝜇 2    𝜇 1 − 1 )  (  1    R 1 −  1    R 2 )


  3 . 2 ×  10  − 19    J


    K  m a x ′ =   2 K max + 𝜙


    K  m a x ′ = 2   K max + 𝜙


    m g  I     j ^


  5 . 3 ×  10 14    H z


  −  ( 300     N C )   k ^


    V  C >   V  L


    𝜈 0


    V  R m =   I  m R ,     V  C m =   I  m   X  C ,     V  L m =   I  m   X  L


  3 . 2 ×  10  − 19    J


      V →  L +     V →  R +     V →  C =   V →


  5 . 3 ×  10 14    H z


    V  m 2 =   V  R m 2 +    (   V  C m −   V  L m ) 2


    V  C >   V  L


    I  m 2   Z 2 =    (   I  m R ) 2 +    (   I  m   X  C −   I  m   X  L ) 2


    V  R m =   I  m R ,     V  C m =   I  m   X  C ,     V  L m =   I  m   X  L


    I  m 2   Z 2 =   I  m 2  [   R 2 +    (   X  C −   X  L ) 2 ]


      V →  L +     V →  R +     V →  C =   V →


  Z =    R 2 +    (   X  C −   X  L ) 2


    V  m 2 =   V  R m 2 +    (   V  C m −   V  L m ) 2


  Z


    I  m 2   Z 2 =    (   I  m R ) 2 +    (   I  m   X  C −   I  m   X  L ) 2


    X  C =   X  L

