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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

The radius of the innermost electron orbit of a hydrogen atom is 0-53 A.
The radius of orbit in the second excited state is :

(A) 35A B) 477A
(C) 0-747A (D) 043A

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

A ray of light passes from a medium of refractive index J2 into the
medium of refractive index 1. For the ray to just graze along the surface
of separation, the angle of incidence should be :

(A) (B)

(®) (D)

ola w|a
[N
co| iy

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

551713 ° e [P.TO.]
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5. When the distance between the slit and screen is doubled, the angular
separation between two fringes in single-slit diffraction experiment will :

(A)  be doubled (B)  be halved
(C) remain constant (D)  become one-fourth
6. If vg, vg and vy are frequencies of X-rays, Gamma-rays and UV rays

respectively, then :
(A) vy > Vg > Vg
(B) Vg > Vx > Vg

(C) Vg > Vx> Vg

(D) vy > vy > Vg
7. Which of the following is also referred to as ‘heat waves’ ?
(A) Gamma rays (B) X-rays
(C) UV rays (D) Infrared rays
8. 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

N N
T =(3i+4j)mwill be :

N

@A) Holf ®) -Holg
om 12xn

N N

(C) _“_OIk (D) “_OIk
24n 8n

9. 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
C) +21V D) +12V

551713 0 x [P.T.O.]
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%
10. 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

11. In a series LCR circuit connected to an ac source of voltage V and
frequency o, the power loss at resonance is :

(A) T?oL
B) V2/(wC)
©) V?/R

D V2/ (oL - )
oC

12. 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 < «, where x is the distance of the point from the centre of the

sphere ?
A A
@) —E\ (B) 2 :
| |
| |
: L > X O : > X
0 R R X
A N
c & \ @) P :
I |
| |
0 L > X 0 : > X
R * R *
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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) : A free neutron is not a stable particle.

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

14. 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 zinec.

%
15. 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.

16. 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 %

th

Reason (R): The speed of the electron in n'™ permitted orbit in

hydrogen atom varies proportional to % i.e. vy OC%.

551713 Q 2 [P.TO.]
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20.

21.
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SECTION B

An electron is revolving around a proton in a circular orbit of radius r.
Using classical physics, prove that the ratio of value of the angular
momentum and the value of magnetic moment of electron revolving in
the orbit is a constant.

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 /3 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.

Find the ratio of energies of photons emitted during the transition of an

electron in hydrogen atom from its :

1) second permitted energy level to the first permitted energy level,
and

(i1)  the highest permitted energy level to the first permitted energy
level.

(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 ?

(i1) Does the decrease in speed in denser medium imply a
reduction in the energy carried by the light wave ?

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 ?

(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.

The number of free electrons per unit volume (m3) in a wire made of
copper (resistivity 172 x 1078 Q m) is 8:5 x 1028, Calculate the average
number of collisions made by an electron in one second when an electric
field is maintained in the wire.
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SECTION C

22. Draw a labelled diagram of a full wave rectifier circuit. State its working

principle and show the input-output waveforms. 3

23. Four point charges + q, — q, + q and — q are to be arranged respectively at
the four corners of a square ABCD of the sides /. Calculate the amount
of :

(1) work done to obtain this arrangement.

(i)  extra work done to bring a point charge q, at the centre of the

square when the charges at the corners are kept fixed. 3

24. Two thin converging lenses of focal lengths f; and f; are placed coaxially
in contact. Draw a ray diagram to show the image formation by the
combination. Hence, derive the expression for the focal length of the
combination. 3

25. (a) Two infinitely long thin straight wires AB and CD with charge

densities —% and + 12 pC
m

are lying parallel to y-axis at points

(=-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
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(b)  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

26. The figure shows rectangular loop MNOP of wire of size 5 cm x 10 cm
carrying a steady current of 1-0 A. A straight long wire carrying 2:0 A

current is kept near the loop. If the loop and the wire are coplanar, find : 3

M 5em N

A

1\2[\ “11‘\.

10 em

1 cm

1) the torque acting on the loop, and
(i1))  the magnitude and direction of the net force on the loop.

27. Two converging lenses L; and Lo, of focal lengths 144 cm and 6 cm
respectively, are arranged coaxially in a tube 147 cm apart. The
arrangement is used to view a far off tree, keeping the eye close to L,

) Draw the ray diagram depicting image formation by the
combination.

(il)  How far from L, will the final image be formed ?

(iii) Calculate the magnification produced by the combination. 3

551713 Q 2 [P.TO.]
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28.

Questions number 29 and 30 are Case Study-based questions. Read the following

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

capacitor as shown in the diagram.
(|
)

or

220V

(rms) =C

o

Find the voltage (rms) across the capacitor.

(b)  Find Vg in the circuit given below.

SECTION D

paragraphs and answer the questions that follow.

29.

551713 @ 2 [P.TO.]

%
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

H
all dFs.
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(i)

(ii)
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A
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 gjﬁ
C
(B) —(300 Ejf{
C
N N
o [600 X
©) ( 00 Cj ‘

(D) —(150 %)?

%
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 :

0 —--->X
L
mgd/
A) e
(A) ;
(B) ngj
N
c) s
©) Idll
D) —(I—dljf{
mg

[P.T.O.]



(i) I3 FOMHS A Torell THEAT o & B % ot © qIiY ATER e

FATR |
x x x x x
X x X x X —
— B ‘
2 FHITS o g9 |
X x X xX b4
X xX x X x

RS

(A)  for forelt forerer o Srpalt™ wor o el
(B) IR 9 W =TT

(C)  STeIITeRR T WX =Tl

(D) bt wor o =

(iv) (F) i TAREM 3-14 x 107* T % THEEH dehl & H JahR 99 T
T & | 9T TGRHYT-ahTel BT, TN :

(A)  011us
(B) 028 us
(C) 0014 us
(D) 0-024 us
JHAAT

(@) IS USHT T (5T9H 64 x 10727 kg) 3:14 x 107> T & THeaH
TR &5 & 6-28 x 10° m/s T AT § JARR T F AGHM & | T

Eﬁﬁ@ﬂ%

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

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

shown in the figure. 1
X X X x X
X X x x X —
o v B into the plane
. ¢ 3]
5 ” o of the paper
X X x x X

It will :

(A)
(B)
©
(D)

(a)

(b)

go straight, undeviated

describe a circular path

describe a semicircular path

describe a helical path

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)  011ups
(B) 028 us
(C) 0-014 ps
(D) 0-024 us
OR

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 107> T. The radius of the path is : 1
(A) 100 m
(B) 2:00m
(C) 3:00m
(D) 4-00m

@ « [P.T.O.]
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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) The saturation current for a given photosensitive material depends
on: 1
(A)  work function of the material
(B)  wavelength of the incident radiation
(C) intensity of the incident radiation
(D)  collector plate potential

(ii))  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 : 1
(A)  120eV
(B) 148eV
(C) 2.08eV
(D) 648eV

(iii) A graph between the frequency of incident radiation (v) and
the corresponding stopping potential (Vi) 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 : 1
(A) VO
1
B —
Yo
(C) ey
%
D 0
(D) b
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(iv)

31. (%)
@)
()
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(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) 4.8 x 10Y* Hz
(B) 53 x 10 Hz
(C) 19x 10 Hz
(D) 12 x 10 Hz

SECTION E

31. (a) 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). 3

(b)  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. 2

OR
(a)  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) & 3

551713 @ 2 [P.TO.]
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(b)

32. (a)
(b)
(a)

551713

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. 2

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. 2

In the given circuit diagram, find the potential difference between

points B and D. 3
A +=g_ B
1V,2Q
+ p—
2V, 19 — ~4V,3Q
= +
2Q
1|
D =4 C
3V,2Q
OR

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. 2

@ « [P.T.O.]
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(b)

33. (a)

(b)

(a)

(b)

551713

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.

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.

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

OR

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

Give two examples of commercial generators. How is rotation of

armature achieved in them ? Explain briefly.
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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: 55/7/3

Q. VALUE POINTS/EXPECTED ANSWERS Marks Total
No. Marks
SECTION - A
1. (B) 4.77 A° 1 1
2. (O)1.0A 1 1
3. (B) n/4 1 1
4. (A) diffusion in forward bias, drift in reverse bias 1 1
5. (C) remain constant 1 1
6. B)vg >vy > vy 1 1
7. (D) Infrared rays 1 1
8. _ el p 1 1
© 2471 k
9. (A)—-0.12V 1 1
10. (A) z-axis 1 1
11. vz 1 1
©=
12. ©) 1 1
!
B \
0 o x
13. (C) Assertion (A) is true, but Reason (R) is false. 1 1
14. (D) Both Assertion (A) and Reason (R) are false. 1 1
15. (B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct 1 1
explanation of Assertion (A).
16. (A) Both Assertion (A) and Reason (R) are true, and Reason (R) is the correct 1 1
explanation of Assertion (A).
SECTION - B
17.
* Proving that the ratio of the angular momentum to the magnetic moment of an
electron revolving in an orbit is a constant (2)
L _ mevr 1
(%)
— 2Me
- e
_ 2%9.1x10731 v,
1.6x10~1°
L ) 2
i 1.1 x 10711 kg/C
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18.

Finding the magnitude of the net magnetic field at the common centre of the

coils 2)
- Uol ~
Bi=—x%
17 or
_Arx 1077 x1
- 2x0.1
B, =2mx107%k T v
5 _A4mx 107 x V3
27 2x01
B,=2V3mx1076i T v
=47 x107° T
V2
=126Xx107°T
19.

(1) Finding the energy of photon emitted for transition of electron from second

energy level to first energy level (1)

(i1) Finding the energy of photon emitted for transition of electron from highest

energy level to first energy level (2)

(ii1) Finding the ratio of the above two energies. (*2)

. 13.6 !
(i) Use E, = — = /2
AEZ]_ = EZ - El

1
=-13.6(; - 1)
3
AEp; =13.6 X eV (1) "
AE., = —13.6 (é - 1) v,
AE,; =13.6eV -(2)
From (1) and (2),
Ay _ 3 7
AEs, 4
20. .. .
() Explaining with reason
(1) The frequency of the reflected and refracted light is same as that
of the incident light. (1)
(i1))  Reduction in the energy carried by the light wave due to decrease
in speed in denser medium. (D)
(1) Yes Vs
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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. s
Thus, the frequency of the reflected and refracted light equals the frequency of
incident light.
(i1) No s
Energy carried by the light wave depends on the amplitude of the wave, not on the )
speed of wave propagation.
OR
(1) Effect on the image of an object placed in front of the mirror (1)
(®) | (ii) Writing refractive index of the liquid (V2)
Giving reason (2)
(1) The image will be formed that of the whole object. However, the intensity of the
image will be low (or half) 1
(i1) The refractive index of the liquid = 1.5
Ve
Since lens disappears inside the liquid which is possible only when both have same
refractive indices. Ve
21.
Calculating the average number of collisions 2)
_m
P = et
Therefore,
'S ez
where,T = Average time/collision ) 7
Average number of collisions per second= -
1 ne’p
T m
28 -19)2 -8 )
Average number of collisions, 1 _ 250Px(16x10 _3)1 ahiat L
T 9.1x10
= 4.11 X 10*3 per second 2
SECTION - C
22.
e Drawing a labelled diagram of a full-wave rectifier (D)
o Stating its working principle (1)
e Showing input and output waveforms (D)
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Ry, Cutpul )
'r —ilp
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
\//\\//\ - e
Vout A
D, D, D, D, ‘
> Time |
23.
Calculating the amount of
(1) work done to obtain the required arrangement (2)
(i1) extra work done in bringing gyto the centre of the square (1)
Ard d =i
9
4 E
D c
-q +q
(1) Total work needed to bring charges on their respective points is sum of work
done to bring individual charges and place them on respective points of square
s

Total work done = Wa+ W+ Wc+ Wp
Since W= q x potential at that point

Total work done = qVa+ (-qVes+ qVc+ (-qQ)Vp
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LIl OV e G TN 0 PR M 0 R Ve
= O+4neo( 1 )+ [47r80 l (1-\/2)] * [47t£0 1 (2-\/2)]
T
= [ (4 V2)] 1
(i1)The extra work necessary to bring a charge qo to the point E when the four
charges are at A, B, C and D is qo % (electrostatic potential at E due to the charges
at A, B, C and D). The electrostatic potential at E is clearly zero since potential due
to A and C is cancelled by that due to B and D. Hence, no work is required to bring
any charge to point E. 1
24,
e Drawing the ray diagram to show the image formation (D)
e Deriving the expression for the focal length of the combination 2)
-
1
e u e Dy omesemme s >
For the image formed by the first lens,
L (1)
V1 u fi Ve
For the second lens,
S S L |
PTw TR @ 8
Adding equations (1) and (2),
1011 1
T RYE T ®) Z
For the two-lens system being equivalent to a single lens of focal length f, the
equation (3) becomes
1 11
e ®
On comparing equations (3) and (4),
1 1
=1 1
f h f /2
25. . . .
Finding net electric field at points P;, 0, and P, 3)
Epl = EAB + ECD v,
2
_ _%aB T+ Acp (1)
2TMEGT, 2TEYT,
=2x9x10°x12x107°(1-2)2
Ep, =144 x 10%{ N/C v,
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Eo = Eqp + Ecp

_ AaB Acp v
Zner( ) Znsr(l)
=2x9x%x10°%x12x107°(1 + 1)(-0)
= —4.32 x 10° I N/C A
Ep, = Eqp + Ecp
_ /1AB _Acp
211'£ 2] ( ) 2TEYTS () A
—2x9x10°%x 12 x 10~ 6(—§+1)i
= 1.44 x 10° I N/C .
3
OR
(1) Calculating the electrostatic potential energy of the system (1)
(11) Calculating the potential energy of the system (2)
: —_1 014
(l) u= 4TEQ r Ve
9x10° (8x107°¢)(—4x107%)
U= =
36x10-2
U=-08]J] 23
.. 1
(i) U =Viqs +Voq; + - — B8 1
_ 9x10* 9x10% _ -6 _
= o X 8% 107 +18X10_2x(4x10 )+ (—0.8) 1,
=4-2-0.8
U=1.2]
v
26.
Finding
(i) The torque acting on the loop (1)
(i1) The magnitude of the net force on the loop (1'%2)
The direction of the net force on the loop (%)
(1) Since magnetic field produced by wire at the side of loop and the area vector of
the loop both are into the plane of the loop. (/T [ B ) 72
- — 1
T=IAXB=0 v,
(i1) Magnetic force on side MN and NO are equal in magnitude but opposite in
direction, so they cancel each other.
Now force on MP and NO are attractive and repulsive respectively. Y
Fnet = Fyp — Fno " " 2
Ko
Fret = — L1l (— - —)
net 27_[ 142 dl dz
L =2A1,=1A1=10X 107%m,d; =1x107%m,d, = 6 X 107%m
102 10?2 Y
Fnet:2X1O_7X2X1X1OX10_2 T—? 2
20 1
==X 107% =3.34 x 107°N &
Loop will be attracted towards wire 1.e Fnet 1s towards left. Vs
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27.

(1) Drawing the ray diagram depicting image formation by the combination (1)

(i1) Calculating the final image distance from L, (D)
(ii1) Calculating the magnification (1)
(1)
=k =147 L
2 J—f“:":‘a‘ >e "
Frhad Im
2—5—3
(i) L =147 cm > f; + f, = (150 cm)
The first image is formed between the focus and lens L.
e uy, < fy
L=fi+lu,l )
luy =L — f, = 147 — 144 =3 cm /2
For L,
u, =—-3cm, f, = 6cm
v, = Uz f>
2 Uz+fz
v, = (-3)x6
—-3+6 A
= —6cm
Final image is formed at 6 cm from L, at left side.
(iii) Magnification, m = 2%
tana
_ M,
h/f 1,
m=2
Uz
11
m=fi (; - E)
= 144(=-3)
° v
m = —48 2
28.
(a) Finding the voltage (rms) across the capacitor (1)
(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. For the negative half cycle of AC supply, it is reverse biased and
does not conduct. So the output would be half wave rectified output.
Vo 220v2 220 1
Vis == = = —volt
2 2 V2
Note : Award 1 mark on attempting this part of the question.

(b)
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1 1 1 1 1

Ris Ry R, 10 10 V2
R; =50 %
Rii=5+5=10Q
15 s
I = 0= 154
Vap = IRap
=15x5 &
=75V
SECTION-D
29. ; _ Nz 1
(1) ) mg(?:OO C) ‘ 1
(i) (B) =~ Jj 1
(ii1) (B) describe a circular path. 1
(iv) (a) (A) 0.11 ps
OR
(b) (D) 4.00 m
30. (1) (C) intensity of the incident radiation. 1
(i1) (C) 2.08 eV 1
(ii1) (A) v, 1
(iv) (a) (A) 3.2 x 10719 J 1
OR
(b) (B) 5.3 x 10'* Hz
SECTION - E
31.
(a) Finding the area of the surface of water 3)
(b) Drawing the ray diagram (1)
Finding the focal length of the convex mirror (1)
G )
h 1
|
sini, = 7—; ),
tani, = -
r=htani, & tani, = T
A = r? = mhtan?i, Ya
_ mh?
T 2o Yo
A= 171;)(1
o on 9x3.14 72
=— = — =4.04 m?
7 7
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(b)

locm
r_1_1
v ou f
r_1_1
v 10 15
-1
" 30
v =30 cm
Radius of curvature of the mirror,
R=30-10=20cm
R
f=3
f=10cm
OR
(a) Difference between interference and diffraction (1)
Finding the intensity of light for path difference:
A A

(i) 3 and (ii) " (1+1)

(b) Calculating the wavelength of light . (2)
a)

Interference Diffraction

1. The width of bright and dark
bands is equal.

1. The width of the central maxima is
twice the width of secondary maxima
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
()] = 4I,cos? % (Any one correct difference)
Ax = %
2m A 2m

P=Tx3=3
I, = 4l,cos? =
Iy =1y

Page 11 of 15




. 2
(1) Ax = " y
_m A_m ’
¢ = 274 2
I, = 4]0COSZ%
I, = 410c052% Yy
12 = 210
(b)
AB = B1 = B> Z
0.03 =22 =31 1
0.03= (D - D +5)A b
1 =20 :
s
= 0.006 nm s
=6%x10""m
32.
(a) Variation in
(1) Drift speed and justification (a+%)
(i1)Resistance and justification (Ya+1%)
(b) Finding the potential difference between points B and D 3)
(a) () Drift speed v, will become one-third. Ve
-t __Y
Va = ned plne
1
Vg X 7 A
(i1) Resistance will become 9 times of its previous value. iz
Rt
AI
_pBY
A/3 1
= 9R &
— v, 25 .
A x e T
(b) : 3 Yy
4 — HY, 3
I %, — l——e——t+ c
P =
Using Kirchhott's Law in loop ABDA,
—1-2(I—-1)+2l,+2—-(U—-1)=0 v
-3I+54,=-1 .. (i)
In loop DBCD,
—2I+4—-31-3-21=0 A
—5[—-2,=-1 .. (ii)
On solving equations (i) and (i1),
2
11 = - H 1/2
|Vapl =11 X 2
=2x2
3T,
Vapl =57 V Va
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OR

(a) Drawing the graph showing variation of

(1) The current (I) in the circuit with (R) (D)

(i1) The terminal potential difference of the cell with R (1)

(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

(1)

(b)

_ Ry—Rq
R1(T,-Ty)
120-100

= 100(1025-25)
20

~ 100x1000

a=2x10"*°Cct

Ry = Ri[1+ a(T, — Ty)]

= 1001 + 2 x 107*(425 — 25)]
=100 x 1.08

R, = 108 Q

R
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33.

(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, Vem = InX¢, Vim = InX),

Phasor relation:
I7L + I7R + I7C = I_/)

Using Pythagoras' theorem,

Vrrzl = VR?m + (Vem — VLm)Z

2% = (InR)? + (InXc — ImX1)?
I52% = I [R* + (X¢ — X.)?]
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

1
L= w,l

wWo

Wo = — or vy=—
0~ Vic 0 ™ 2nvic

(b) (i) Heat loss (I?Rt) will be higher.
(i1) Voltage drop (IR) along the transmission line will be more.
(ii1) Installation cost will be higher.

(Any two)

1+1
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OR

(a) Calculating
(1) Maximum current drawn (1'2)
(i1) Flux through the coil when current is zero (1%)
(b) Writing two examples (a+1%)
Explaining the process of rotation of armature in brief (Y2 + Y%)

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

NBAw
10 =
R
[ = 500%0.4X25Xx100X10”*X60
o~ 250
Iy

12 A

(i1) When current through the coil =0, flux is maximum.
Pmax = NBA

Pmax = 500 X 0.4 X 2500 x 10~*

Pmax = 50 Wb

(b) Hydroelectric Generator
The mechanical energy required for rotation of the armature is provided by water
falling from a height (dams).
Thermal Generator
Water is heated to produce steam using coal or other sources. The steam at high
pressure produce the rotation.
Nuclear Power Generator - Nuclear fuel is used to rotate the armature.
(Any two)
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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 No55/7/3)

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

DIs: 55/7/3
;'_ e g/ 3ifda I IqF | AP
QUS (F) 1 1
. [ (B)4774° 1 1
2. [ (O 10A 1 1
3. (B) n/4 1 1
4. | (A) 3ricfRren srog H fawRur, ugfefRie o | 3udrg I !
5. () 1 1
6. B)vg >vy > vy 1 1
7. | (D) 3faRad fur 1 1
of 1
8 O -5k 1 1
9. |(A)—012V 1 1
10. [ (A)z- & 3ffex 1 1
11. (C)V?f 1 1
12. | (C)
l ‘\ 1 1
13. | (C) 3B YT (A) TET B, TRed PRI (R) T B | 1 |
14. | (D) SfUHYF (A) 3R BRI (R) GHI Tad g | | 1
15. | (B) fUBYT (A) 3R PRV (R) T o1 5, TRg PRUI (R) TP (A) B Tel
RS 7! FRl g | ! 1
16. | (A) MNP (A) 3R BRI (R) I Ta1 § 3R BRI (R) SHTHBUT (A) BT Fgl
RS FRAT B 1 !
Qus (9)
7.
- A & DIV FAT UG a1 YUl o T o U DI 3R R
HAT (2)
£ — mevr
(%) !
2&

e

Page 3 of 16




_ 2x9.1x10731

1.6x10719 A
L=11%x10"" kg/C
" 1
Vs
18. : . . :
Fefordl & 3efla Hg IR A JaB 1T & o1 GRHAT 1 BT )
= Ul - )
B, ==X
L7 or k
_4rx1077 X1 o
- 2x0.1
B, =2rx107%k T V2
S 4mx 1077 xV3
2T 2x0.1
. v
B,=2V3mx107°i T
Bnet = 1’Blz + B22
=47 X106 T 1
=126x1075 T /2
19. — : — :
IMId BIeH! BT SHotl3f BT UM BT, Tq Faac [ Bl JaRul
(i) fedTa 3 ad TR 9 yYH 30T TR W gl (1)
(i) SHAH ST TR I YYH 300 TR W 5 (%4)
IfId Sl 37l BT SIATd BT 0T HAT| (%)
(i) Use By = == Z
AEZ]_ == EZ - El
1
=-136 (Z‘ 1)
3
AE;; = 13.6 X~ eV (1) "
AE., = —13.6 (é - 1) v,
AE,, = 13.6 eV (2
From (1) and (2),
AEy; _ 3 .
AEs, 4 &
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20.

(a) | YUl RS BT .
() ORMEldd U9 SUdfdd Wbl & gRial afdd UhRT &l

39y & TAM Bt & (1)
(i) TP T GRI dlfed SHoll & g S BT A, Ja- Aty o
U1 &1 dTd HH 8 UR. (1)

(i) 8

Gl T B gYdh B dTell Hag UR URHTYST o1 GIfer & =0 H ¢l Sl
THdT g | ST SATUfId UHTI Tag UR Tafld TehT= Bt SATGRI Bl dbx Tonfed
AR %gga% 31ct: fafor R UehT=1 &1 SM1gfRT SHTUfd UehT=T 1 31y &
TRIR |

(i) &
TN GRS SIF dTelt So1t ai & A R AR Bt 8, I aiT Seru &1 97
R AR T8 Bl

3yaT
o | O gUur & A ¥ Tt fog o gfafde R uvE (1)
(i) P 3Uad-IP BT A forRa] (%5)
IR & LT H I & (%)
(i) <401 gRT e o1 guf ufafss s quifty, wfafds &t daar oa g s
(i) &9 BT YD = 1.5

Sd T A P T B & foTU 5a 3R 1 & UG T 3[Udciich sRISR 811 AMQT

V2

V2

2
Ve

72
Ve

21.

| 9hbe U Saide - gRI b T Hag! Bt 1o AT D1 URDB e DAl (2)

_om
p nezr
e,
m
'S ez
g,
T = GUE! HT 3N g
l= 3T oS! P e ufd s
1 _ ne’p
T_ m

: : e 8.5x1028x(1.6x1071%)*x1.72x1078
3T oS! P e ufd s ==

9.1x10-31

= 4.11 X 10*3 per second
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¥us ()

22.

o U o fGP@HRI ORTY &1 T AT 3G ST (1)
o TP HUGR Rigid samTl (1)
o faxh ud frfa ey g )]
qwﬁﬁ?ra?
‘ a'q‘rgl(D)
E mz(D) %Kﬁﬁa
Wﬁﬁl@ﬁ

TS Wi SIS dhad at faggd URT vaTfed 819 ¢al § o a8 UG S/ gl
g

(A

» Time

23.

RGBT BRI
(i) a1 FAftfa & | T 18 &1 &1 ufamon | (1%)
(if) ST g, b IR a1 | fbd 1 sifafvad w1 o1 afamn| (1%5)

A~S d s

D C
-q +q

(i) SITART &I T & 3TA- Wﬁﬁhﬁ%@@h%ﬂﬁ%%qmﬁw
W&aﬁ%ﬁawl -3 39 iRk fog d o & feu e ol & A
CRCN |
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ﬁm:WA‘l‘WB'*‘Wc‘l'WD

W = g x 39 fdg W fayq

PADY = qVas (q)VB+ ch+ (q)VD
G—) —%1 ][

4ns l

= H

47rs 4meg 1

(ii) ST8 IRI 31TART A, B, YT pidgsii iR f¥yd §f, a9 319 ¢, ! fdg Edd @
& forg Smaxass SifAfvad BT, g, 4, B, ¢Td DI YT 1A & HRUT foig
ETR 39 degd Widd faud & 0-whd & sR1eR aidl g | fig R agga
Rifd® f[aHa Wya: A 7, Fifs ATYUT ¢H HRUT 3@ [dHT, BAUT Db BRI
I fua gRT AR () 81 o1 g | 3ra: [t ot simawr &1 fofg Fdd am &
O BIs H e T8 5|

24.

. Yfafds Faior g o ford faor s (1
o AT P BIHY G BT Holdh g DAl )

L_1_1 ___________ )

vi u  fi

G o9 B gRI &4 vfdfde & ford,
r_r_r )

v V1 f2

Hﬁm(l)aﬁ?(z)ﬁ\‘sﬁtﬁw

1 1
v u—f1+f2 ........................ 3)

Eﬁé@%ﬂﬁfﬁﬂ@%%ﬂ%éﬂ%@@ﬁﬁﬁw
=, (4)
W(‘;&)@m)ﬁ

_:__|__
f h f2

V2

V2
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25.

fagsil P, O Td P, W A< faggd faua 31d &= 3)
EP1:EAB+ECD y
_ AAB N 2
- 2TEYT, l+27tsor2 ( l)
=2x9x10°x12x107°(1- 1)1
Ep, = 1.44x10°{ N/C v,
EO_EAB+ECD

AaB Acp A
2TL’£T( ) Zner( ) ’
=2x9%10°x 12 x 10-6(1 + 1)(=1)
= —4.32 x 105 N/C v,
Ep, = Eqp + Ecp
— )LAB Acp

Znsor( ) Znsorz() A
=2x9x10°x12x107¢ (=3 +1)1
= 1.44 x 105 i N/C 72

31T

(i) 3ma=T & e & fRR dgyd fRufas ol w1 uRSeI BTl (1)

(i) g & RUfIST Soll BT IRBEAT BT 2)
N7 P LU
(I)U_éln'so r )

9x10° (8x107%)(-4x107°)
U= i

36%X10

U=-08] v,
(i) U = Vigs + Vagp + o - 22 1
_ 9x10* 9x10% _ -6 _

= o= X8X%x107 +18X10_2x(4x10 )+ (—0.8) "
=4-2-0.8
U=121] v

26 1| Jra

() U W A arel 9 el (1)

(i) U R MR Je I BT aRATor iR fe=m| )
(I)Zﬂ%r??gT IR U g 9Hdd § §, 3dud i & 3R U &1 &7 IS (4)
DI =1 SR IR H I0d 17 & <1 a8 FoH & SR drS b dad |
H iR Y 3R Erft &
T=IAXB Y
=0
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(ii) YIS MN TUTNO TR &7 dTcl gaieh 19 & URATor & 9, fobg fausita fe=m

HE1d €, 39N 3 TR &l AR (5) IR B
3 MP TUTNO TR T It 9 SHHTT: MTHYUT TUT Ufdhyur & gl |

Fnet = Fyp — Frno 1 L
Ho
F .. =— 11l (— - —)
net 27_[ 142 dl dz
L = 2A' I, = 1A, =10 X% 10"2m, d,=1x 10"2m, d, =6X 107%m

102 102
Frot =2%x1077x2%x1x10x 1072 (T_T>

20
=—x107° =334 107N

qcrawﬁah?waoﬁam 31 aRom 91 (£, ) 918 3R BRI

27.

(i) o gRT gfdfed AT &1 fhRor smea (1)
(ii) 3ifay ufafda @t L, g & 70 (1)
(iii) TROMHT 3Mae &1 uR&GaT Bl (1)
1
»f "” Se
Ty/ 7

(ii) L = 147 cm > f, + f, = (150 cm)
TyY UfAfde a9 L, & HIed U4 UHIRIG &5 & s g

U, < fy

L=fi+luyl

|u, I=L—f; =147 — 144 =3 cm

L, forT

u, = =3 cm, f, = 6cm

v, = Uz f

2 Uzt

_ (=3)x6

V2 =35

= —6cm

Gﬁﬂﬂﬁ%ﬁﬂ%ﬁhﬁ@Zlvz |=6cm.
tanf

m =

tana

__ h/u,
Y3
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m=f1(%—é)
m = 144(_1—%)
m = —48

28.

(a) TR & RRT & s aviaTed T (RMS) dleed! &1 HH 1d 11 (1)
(b) feu T afkuy & v, , &1 AH 10 BT )

(a) ACIUId & YTHS 3el-Tp H SRS 3pifefres g § ¢RT UdTg &l
o1 BUMTES 3ef-as § T8 uffRie a9 & 9 & HRUI 4RT YaTe e
FRAT g | 3fc: T dieean sidf-fapda dieear ghft|

Vo  220v2 220
Ve = —=——= —volt
rms 2 2 \/E

e - UY &b 3T HIT I B TR 1 3ip a1 SiHr =nfeu|

(b)
1 1 1 1 1

— ==
R R, R, 10 ' 10
RABZSQ

R =5+5=100

1—15—15A
10

Vag = IRyp
=15x%x5
=75V

72
Ve

QUs (°)

29.

(i) B) — (300 ) k

(ii) B) =~
(iii) (B) TUTPR TY TR FH
(iv) (a) (A) 0.11 ps
3rydr
(b) (D) 4.00 m

30.

(i) C) 3fTufad fafeor ot digar iR
(ii) (C) 2.08 eV
(iii)(A) v,
(iv) (a) (A) 3.2 X 10719 J
3T

(b) (B) 5.3 X 10%* Hz

Page 10 of 16




Qs (3)

31.

(a) O o JY BT &l T BT
(by  fop=UT 3ME s
Jqd U DI Iy g3l I HRAT|

3)
(1)
(1

- 1
Slnlc=; V2
. T
tani, = -
r=htanic&taniczﬁ
A = r? = wh?tan?i,
A= mh? A
nzzl
A=% A
9
_911' 2 _9)(3.14 _ 2
— m° = =4.04 m 1
HYdl
(b) f=locm
1
1_1_1
v u_f
1_1_1
v 10 15
~ 30
v =30cm
Va
YU T gehd BT,
R=30—-10=20cm
R
f=3
f=10cm v,
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SYd[

(a) TPTY & R0 T4 fdad= & Ye sam| (1)
OhTRI &1 digdl JTd HRAT:
(i) TR 2 & ferw)
(i) TieR 2 % g (1+1)
(b) UHT & T BT URBAT BT )
a)
e ﬁa%ﬁ S=m P Al
. Bk ®! disls fedias
ELLN R T A e
|
2. gt S ot &) figar THH | 2. Pl IW 4 R 91 R @
Bl gl fiboll @1 <ftgar gcdht g
3. A 3R 31l el & S gw | 3. A 3R 3did fiboll & &g 9|
SR BB 3R g BIdTl
4. citeran faazor feor grar g1, 4. e faaRuT g BT 2|
T ‘ .
(P13 Th)

()1 = 4IOCOSZ%

I, = 4lycos
I, = 4Iycos?
12 = 2]0
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(b)
AR =p1 =B,
0.03 = 24— =97

d
0.03 = (D-D+5)A

0.03
A=—
5

=0.006 um=6x10""m

V2

32.

(a) dP TRET I Pt RS
(i) IAS T FoaeHl DI 3HUAE I1d W JHd
(i) IAH & TRy TR YU
(b) figaff B Td D & &9 faumaiar I1d &A1

(Vs + V)
(V5 + 1)
(3)

(a) (i) vy THABTS BT ST,

(ii) R 9 T[0T 1 ST
R =2L
AI
IED
Ve

=9R

(b)

U ABDA, H f@ars & a9 I
=20 -1)+2L,+2-(I-1)=0
—3[+5,=-1 . (i)

Uy DBCD, H
2, +4-31-3-2[=0
—51—-2l,=—-1 .. (ii)

THIH (1) T (2) BT A PR W,
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SYd[

(a) T STARIT BT
() (R) P TIY IRUY H 4T H gRad <2 & fami

(b) (i) 425°C TR UfRIY J1d HRAT

<M 9T U ST

(i) R P IIY T & RRI & a9 fguaiar & uRadq <z & o

(1)
(1

2

(ii) AUgfs & Had & ®9 § ufoRiy o g9 ared aRadd @l

(1

(a) ()
e/r

>R

(b)
R2—R4

- R (T,—Ty)
_120-100
"~ 100(125-25)
20
©100%100
a=2x10"3°Cc1?
R, = Ri[1+ a(T, — T)]
= 100[1 + 2 x 107*(425 — 25)]
=100 x 1.08

R, =108 Q
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33.

» T
@WLCRWU@WW%W@W: T BT )
3G ¥ Ty FamT| (%5)
WW%WMMm BEAEIl (%)
(@) g gIfar fera| (1+1)

V, >V, & fog

Vem = ImR, Vem = InX¢, Vim = InX,

V)L+I7R+V)C:V)

UISYTIRY UH g,

Vn% = VRzm + (VCm - VLm)Z

ITZnZ2 = (ImR)z + (ImXC - ImXL)Z
I52% = I;[R? + (X — X1)?]

Z =\JR* + (X; — X.)?

e G & R W faHarR IR & R R fIHa=R & 999 8 91 g @t
TS Bt FRURT Bt B/ U1 BT Sy SHf¥eaw gidT 8/ Ui <AaH 81 offcl

gl (@I TD)

&W&nqﬁras%uadw
A Z & T, X. = X,
——wOL

1

YAl vy = Py

(1)0:
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(b) (i) SSHT & HRUT ol & (12Rt) 3D I 1+1
(i) FUYOT & dieedl &7 3% g
(iii) ST @ 3{fereh BRI (BIE T
3yl
(a) URGAT BT
OERERKIREEIRERERIN (1%)
(i) Sl Y TR aTel Ty ofd YRT I gl g | (1%5)
(b)  STGGING Sl & &l IaTer | (V5 + 1)
ST SfHER & YU H Had | (Vs + %)

(a) () N = 500, 4 = 25 X 100 X 10™*m? ,w = 60 rads B = 0.4 T
R =250 Q

NBAw
10:
R

I __500X04X25X100X10_4X60
0~ 250
10 = 12A

(i) S8 HSal H YRT YA Bl & 99 Jab 1 Taay e dd giar gl
®Pmax = NBA

=500 x 0.4 X 2500 X 10~

®Pmax = 50 Wb

(b) ST fargg e Sif =t ,
ﬁﬁ%%ﬁmwmmﬁﬁﬁ@ﬁmwﬁ
|

?rrtﬂu\‘srﬁa:
DI T 3= Fdl BT SUANT HIp U H THf b H1Y UaT HRa &1 I aTd
TR 1Y Y 3R 1 gHM & e ugh & ord B

TP SIf -
TR &1 YU & e A g S99 &1 SuanT fear S s | (75 @)

72
Ve

72
Ve

Ve
72
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    A 0


    A 0


      B → 1 =     𝜇 0 I  2 r     k ^


      B → 1 =     𝜇 0 I  2 r     k ^


    V  r m s =     V 0 2 =   220  2 2 =  220   2 v o l t  


  L = 147  cm >   f 1 +   f 2 =  ( 150  cm )


 


    L 2


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


    u 2 <   f 2


    R  A B = 5   Ω


  


  −  ( 300     N C )   k ^


  ∣   u 2 ∣ = L −   f 1


    m g  I     j ^


  = 147 − 144


    𝜈 0


  = 3  cm


  3 . 2 ×  10  − 19    J


    L 2


  5 . 3 ×  10 14    H z


    u 2 = − 3  cm ,     f 2 = 6  cm  


   sin ⁡    i  c =  1  n


    v 2 =     u 2   f 2    u 2 +   f 2


      B → 1 = 2 𝜋 × 1  0  − 6   k ^


      B → 1 = 2 𝜋 × 1  0  − 6   k ^


   tan ⁡    i  c =   r h


    v 2 =    ( − 3 ) × 6  − 3 + 6


  r = h  tan ⁡    i  c


  = − 6  cm


      tan ⁡    i  c =  1     n 2 − 1


    L 2


  A = 𝜋   r 2 = 𝜋  h 2  tan 2   i  c


  ∣   v 2 ∣


  A =   𝜋  h 2      n 2 − 1  


  m =   t a n 𝛽  t a n 𝛼


  A =   𝜋 × 1   16 9 − 1


  =   h /   u 2  h /   f 1


  =   9 𝜋 7    


  m =     f 1    u 2


  =   9 × 3 . 14 7


  m =   f 1  (  1    v 2 −  1    f 2 )  


  4 . 04    m 2


  m = 144  (  1  − 6 −  1 6 )


   1  v −  1  u =  1  f


  m = − 48


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


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


   1  v =  1 10 −  1 15


    V  A B


  =  1 30


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


  v = 30  cm


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


  R = 30 − 10 = 20  cm


  −  ( 300     N C )   k ^


  f =   R 2


    m g  I     j ^


  f = 10  cm


    𝜈 0


    𝜆 3


  3 . 2 ×  10  − 19    J


    𝜆 4


  5 . 3 ×  10 14    H z


  I = 4   I 0  cos 2   𝜙 2


   sin ⁡    i  c =  1  n


  Δ x =   𝜆 3


   tan ⁡    i  c =   r h


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


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


  𝜙 =   2 𝜋  𝜆 ×   𝜆 3 =   2 𝜋 3


  r = h  tan ⁡    i  c


    I 1 = 4   I 0  cos 2   𝜋 3


   tan ⁡    i  c =  1     n 2 − 1


    I 1 =   I 0


  A = 𝜋   r 2 = 𝜋  h 2  tan 2   i  c


  Δ x =   𝜆 4


  A =   𝜋  h 2      n 2 − 1  


  𝜙 =   2 𝜋  𝜆 ×   𝜆 4 =   𝜋 2


  A =   𝜋 × 1   16 9 − 1


    I 2 = 4   I 0  cos 2   𝜙 2


  =   9 𝜋 7    m 2  


    I 2 = 4   I 0  cos 2   𝜋 4


  =   9 × 3 . 14 7


    I 2 = 2   I 0


  4 . 04    m 2


  Δ 𝛽 =   𝛽 1 −   𝛽 2


   1  v −  1  u =  1  f


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


   1  v =  1 10 −  1 15


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


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


  0 . 03 =  ( D − D + 5 ) 𝜆


  =  1 30


  


  v = 30  cm


  = 0 . 006  nm


  R = 30 − 10 = 20  cm


  = 6 ×  10  − 7  m


  f =   R 2


      v  d


  f = 10  cm


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


    𝜆 3


    v  d ∝  1  l


    𝜆 4


    R ′ =   𝜌   l ′    A ′


 


  =   𝜌  ( 3 l )  A / 3


  I = 4   I 0  cos 2   𝜙 2


  = 9 R


  Δ x =   𝜆 3


    B  net =    B 1    2 +   B 2    2


    B  net =    B 1    2 +   B 2    2


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


  𝜙 =   2 𝜋  𝜆 ×   𝜆 3 =   2 𝜋 3


  − 3 I + 5   I 1 = − 1


    I 1 = 4   I 0  cos 2   𝜋 3


  − 2   I 1 + 4 − 3 I − 3 − 2 I = 0


    I 1 =   I 0


  − 5 I − 2   I 1 = − 1


  Δ x =   𝜆 4


    I 1 = −  2 31  A


  𝜙 =   2 𝜋  𝜆 ×   𝜆 4 =   𝜋 2


  |   V  A B | =   I 1 × 2


    I 2 = 4   I 0  cos 2   𝜙 2


  =  2 31 × 2


    I 2 = 4   I 0  cos 2   𝜋 4


  |   V  A B | =  4 31  V


    I 2 = 2   I 0


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


  Δ 𝛽 =   𝛽 1 −   𝛽 2


  =   120 − 100  100  ( 1025 − 25 )


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


    E  n = −   13 . 6    n 2


    E  n = −   13 . 6    n 2


  =  20  100 × 1000


  0 . 03 =    ( D − D + 5 ) 𝜆  d


  𝛼 = 2 ×  10  − 4    ∘   C  − 1


  𝜆 =   0 . 03 5


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


  = 0 . 006   𝜇 m


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


  = 6 ×  10  − 7  m


  = 100 × 1 . 08


    v  d


    R 2 = 108   Ω


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


    V  C >   V  L


    v  d ∝  1  l


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


    R ′ =   𝜌   l ′    A ′


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


  =   𝜌  ( 3 l )  A / 3


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


  = 9 R


  Δ   E 21 =   E 2 −   E 1


  Δ   E 21 =   E 2 −   E 1


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


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


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


  − 3 I + 5   I 1 = − 1


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


  − 2   I 1 + 4 − 3 I − 3 − 2 I = 0


  Z = minimum     X  C =   X  L


  − 5 I − 2   I 1 = − 1


   1    𝜔 0 C =   𝜔 0 L


    I 1 = −  2 31  A


    𝜔 0 =  1   L C


  ∣   V  A B ∣ =   I 1 × 2


      𝜈 0 =  1  2 𝜋  L C


  =  2 31 × 2


   (   I 2 R t )  


  ∣   V  A B ∣ =  4 31  V


  N = 500


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


  A = 25 × 100 ×  10  − 4    m 2


  =   120 − 100  100  ( 125 − 25 )


  = − 13 . 6  (  1 4 − 1 )


  = − 13 . 6  (  1 4 − 1 )


  𝜔 = 60     rad s  − 1 B = 0 . 4  T


  =  20  100 × 100


  R = 250   Ω


  𝛼 = 2 ×  10  − 3    ∘   C  − 1


    I 0 =   N B A 𝜔  R


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


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


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


    I 0 = 12  A


  = 100 × 1 . 08


    𝜙 max = N B A


    R 2 = 108   Ω


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


    V  C >   V  L


    𝜙 max = 50  Wb


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


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


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


  Δ   E 21 = 13 . 6 ×  3 4  eV


  Δ   E 21 = 13 . 6 ×  3 4  eV


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


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


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


  Z


    X  C =   X  L


   1    𝜔 0 C =   𝜔 0 L


    𝜔 0 =  1   L C


    𝜈 0 =  1  2 𝜋  L C


   (   I 2 R t )  


  N = 500


    𝜈  G >   𝜈  X >   𝜈  U


    𝜈  G >   𝜈  X >   𝜈  U


  Δ   E  ∞ 1 = − 13 . 6  (  1 ∞ − 1 )


  Δ   E  ∞ 1 = − 13 . 6  (  1 ∞ − 1 )


  A = 25 × 100 ×  10  − 4    m 2


  𝜔 = 60     rad s  − 1 B = 0 . 4  T


  R = 250   Ω


    I 0 =   N B A 𝜔  R


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


    I 0 = 12  A


    𝜙 max = N B A


  = 500 × 0 . 4 × 2500 ×  10  − 4


    𝜙 max = 50  Wb


  Δ   E  ∞ 1 = 13 . 6  eV


  Δ   E  ∞ 1 = 13 . 6  eV


    Δ   E 21  Δ   E  ∞ 1 =  3 4


    Δ   E 21  Δ   E  ∞ 1 =  3 4


  𝜌 =   m  n   e 2 𝜏


  p =   m  n   e 2 𝜏


  𝜏 =   m  n   e 2 𝜌


  𝜏 =   m  n   e 2 𝜌


  𝜏 = Average time/collision


  𝜏 = संघट्टो का औसत समय 


  =  1  𝜏


   1  𝜏 =


   1  𝜏 =   n   e 2 𝜌  m


   1  𝜏 =   n   e 2 𝜌  m


   1  𝜏 =   8 . 5 ×  10 28 ×    ( 1 . 6 ×  10  − 19 ) 2 × 1 . 72 ×  10  − 8  9 . 1 ×  10  − 31


 


  = 4 . 11 ×  10 13  per second


   1  𝜏 =   8 . 5 ×  10 28 ×    ( 1 . 6 ×  10  − 19 ) 2 × 1 . 72 ×  10  − 8  9 . 1 ×  10  − 31


  −     𝜇 0 I  24 𝜋     k ^


  −     𝜇 0 I  24 𝜋     k ^


    q 0


  = 4 . 11 ×  10 13  per second


   1  4 𝜋   𝜀 0 (   −  q 2  l )


    q 0


   1  4 𝜋   𝜀 0   −  q 2  l


  कुल कार्य =   W  A +   W  B +   W  C +   W  D


   1  √ 2 )


  W = q × उस बिंदु पर विभव


   1  4 𝜋   𝜀 0   −  q 2  l


  कुल कार्य


   1  √ 2 )


   1  4 𝜋   𝜀 0 (   −  q 2  l )


   1  4 𝜋   𝜀 0   −  q 2  l


   1  4 𝜋   𝜀 0   −  q 2  l


    √ 2 )


   1  √ 2 )


       1    v 1 −  1  u =  1    f 1  − − − − − − − − − − −  (1)


   1  4 𝜋   𝜀 0   −  q 2  l


       1  v −  1    v 1 =  1    f 2  − − − − − − − − − −  (2)


   1  √ 2 )


  − 0 . 12    V


  − 0 . 12    V


       1  v −  1  u =  1    f 1 +  1    f 2  − − − − − − − −  (3)


   1  4 𝜋   𝜀 0   −  q 2  l


  f


    √ 2 )


       1  v −  1  u =  1  f  − − − − − −  (4)


  A


   1  f =  1    f 1 +  1    f 2


  B


    P 1


  C


  O


  D


    P 2


    q 0


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


  E


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


    q 0


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


  A


      V 2  R


      V 2  R


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


  B


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


  C


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


  D


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


  E


  = − 4 . 32 ×  10 5     i ^  N/C


  E


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


  A


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


  C


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


  B


  = 1 . 44 ×  10 5     i ^  N/C


  D


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


  E


    L  𝜇 =     m  e v r   (   e v r 2 )


    L  𝜇 =     m  e v r   (   e v r 2 )


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


       1    v 1 −  1  u =  1    f 1  − − − − − − − − − − −  (1)


  U = − 0 . 8  J


       1 v −  1    v 1 =  1    f 2  − − − − − − − − − −  (2)


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


       1  v −  1  u =  1    f 1 +  1    f 2  


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


  (3)


  = 4 − 2 − 0 . 8


  f


  U = 1 . 2  J


       1  v −  1  u =  1  f  


    A →   | |


   1  f =  1    f 1 +  1    f 2


    B →


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


        𝜏 → = I   A → ×   B →


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


  = 0


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


  =   2   m  e  e


  =   2   m  e  e


    F  n e t =   F  M P −   F  N O


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


    F  n e t =     𝜇 0  2 𝜋     I 1   I 2 l    (  1    d 1 −  1    d 2 )


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


    F  n e t =     𝜇 0  2 𝜋     I 1   I 2 l    (  1    d 1 −  1    d 2 )


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


    I 1 = 2   A  ,         I 2 = 1   A  ,       l = 10 ×  10  − 2 m ,     d 1 = 1 ×  10  − 2 m ,     d 2 = 6 ×  10  − 2 m


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


    I 1 = 2   A  ,         I 2 = 1   A  ,       l = 10 ×  10  − 2 m ,     d 1 = 1 ×  10  − 2 m ,     d 2 = 6 ×  10  − 2 m


  = − 4 . 32 ×  10 5     i ^  N/C


    F  n e t = 2 ×  10  − 7 × 2 × 1 × 10 ×  10  − 2  (    10 2 1 −    10 2 6 )


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


    F  n e t = 2 ×  10  − 7 × 2 × 1 × 10 ×  10  − 2  (    10 2 1 −    10 2 6 )


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


  =  20 6 ×  10  − 6 = 3 . 34 ×  10  − 6 N


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


  =  20 6 ×  10  − 6 = 3 . 34 ×  10  − 6 N


  = 1 . 44 ×  10 5     i ^  N/C


    L 2


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


  =   2 × 9 . 1 ×  10  − 31  1 . 6 ×  10  − 19


  =   2 × 9 . 1 ×  10  − 31  1 . 6 ×  10  − 19


  L = 147  cm >   f 1 +   f 2 =  ( 150  cm )


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


    L 2


  U = − 0 . 8  J


    u 2 <   f 2


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


  L =   f 1 + ∣   u 2 ∣


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


  ∣   u 2 ∣ = L −   f 1


  = 4 − 2 − 0 . 8


  = 147 − 144


  U = 1 . 2  J


  = 3  cm


   ( A )


    L 2


    𝜏 → = I   A → ×   B →


    u 2 = − 3  cm ,     f 2 = 6  cm  


  = 0


    v 2 =     u 2   f 2    u 2 +   f 2


    F  n e t =   F  M P −   F  N O


    L  𝜇 = 1 . 1 ×  10  − 11  kg/C


    L  𝜇 = 1 . 1 ×  10  − 11  kg/C


    v 2 =    ( − 3 ) × 6  − 3 + 6


    F  n e t =     𝜇 0  2 𝜋     I 1   I 2 l    (  1    d 1 −  1    d 2 )


  = − 6  cm


    F  n e t =     𝜇 0  2 𝜋     I 1   I 2 l    (  1    d 1 −  1    d 2 )


    L 2


    I 1 = 2   A  ,         I 2 = 1   A  ,       l = 10 ×  10  − 2 m ,     d 1 = 1 ×  10  − 2 m ,     d 2 = 6 ×  10  − 2 m


  m =   t a n 𝛽  t a n 𝛼


    I 1 = 2   A  ,         I 2 = 1   A  ,       l = 10 ×  10  − 2 m ,     d 1 = 1 ×  10  − 2 m ,     d 2 = 6 ×  10  − 2 m


  =   h /   u 2  h /   f 1


    F  n e t = 2 ×  10  − 7 × 2 × 1 × 10 ×  10  − 2  (    10 2 1 −    10 2 6 )


  m =     f 1    u 2


    F  n e t = 2 ×  10  − 7 × 2 × 1 × 10 ×  10  − 2  (    10 2 1 −    10 2 6 )


  m =   f 1  (  1    v 2 −  1    f 2 )  


  =  20 6 ×  10  − 6 = 3 . 34 ×  10  − 6 N


  m = 144  (  1  − 6 −  1 6 )


  =  20 6 ×  10  − 6 = 3 . 34 ×  10  − 6 N


  m = − 48


   (   F  net )


    V  A B


    L 2

