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General Instructions :
Read the following instructions very carefully and strictly follow them :
(i) This question paper comprises four Sections — A, B, C and D.

(it)  There are 37 questions in the question paper. All questions are
compulsory.

(iti) Section A — Questions no. 1 to 20 are very short answer type questions,
carrying one mark each.

(iv) Section B — Questions no. 21 to 27 are short answer type questions,
carrying two marks each.

(v)  Section C - Questions no. 28 to 34 are long answer type questions,
carrying three marks each.

(vi) Section D — Questions no. 35 to 37 are also long answer type questions,
carrying five marks each.

(vii) There is no overall choice in the question paper. However, an internal
choice has been provided in 2 questions of 1 mark, 2 questions of
2 marks, 1 question of three marks and all the 3 questions of five marks.
You have to attempt only one of the choices in such questions.

(viit) In addition to this, separate instructions are given with each section and
question, wherever necessary.

(ix)  Use of calculators and log tables is not permitted.

(x) You may use the following values of physical constants wherever
necessary.

c=3x108m/s

h =663 x 10734 Js
e=16x1012C

Ug = 47 X 107" TmA™!

g9 = 8854 x 10712 C2 N1 m2

1

47580

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

=9x10° Nm?(C2

Mass of neutron = 1-675 x 10727 kg

Mass of proton = 1-673 x 10727 kg

Avogadro’s number = 6-023 x 1023 per gram mole
Boltzmann constant = 1-88 x 10723 JK 1
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Note: Select the most appropriate option from those given below each

question :

1. If the net electric flux through a closed surface is zero, then we can infer 1
(A)  nonet charge is enclosed by the surface.

(B)  uniform electric field exists within the surface.
(C)  electric potential varies from point to point inside the surface.
(D) charge is present inside the surface.

2. An electric dipole consisting of charges + q and —q separated by a
distance L is in stable equilibrium in a uniform electric field E) The
electrostatic potential energy of the dipole is 1
(A) qLE
(B) zero
(C) —qLE
(D) -2qEL

3. A potentiometer can measure emf of a cell because 1
(A) the sensitivity of potentiometer is large.

(B)  no current is drawn from the cell at balance.
(C)  no current flows in the wire of potentiometer at balance.
(D) internal resistance of cell is neglected.

4. Two resistors Ry and Ry of 4 Q and 6 Q are connected in parallel across a
battery. The ratio of power dissipated in them, P : Py will be 1
A 4:9
B) 3:2
C) 9:4
D) 2:3

SSUL P.TO.

SECTION A
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5. The magnetic dipole moment of a current carrying coil does not depend
upon 1
(A) number of turns of the coil.
(B)  cross-sectional area of the coil.
(C)  current flowing in the coil.
(D) material of the turns of the coil.

6. Larger aperture of objective lens in an astronomical telescope 1
(A) increases the resolving power of telescope.
(B)  decreases the brightness of the image.
(C) increases the size of the image.

(D) decreases the length of the telescope.

7. A biconvex lens of glass having refractive index 1-47 is immersed in a
liquid. It becomes invisible and behaves as a plane glass plate. The
refractive index of the liquid is 1

(A)  1-47
(B) 162
C) 133
(D) 151

8. For a glass prism, the angle of minimum deviation will be smallest for
the light of 1

(A) red colour.
(B)  Dblue colour.
(C)  yellow colour.
(D)  green colour.

9. Which of the following statements is not correct according to Rutherford
model ? 1

(A)  Most of the space inside an atom is empty.

(B) The electrons revolve around the nucleus under the influence of
coulomb force acting on them.

(C) Most part of the mass of the atom and its positive charge are
concentrated at its centre.

(D) The stability of atom was established by the model.
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10.

Note :
11.

12.

13.

14.

15.

Note :
16.
17.

18.

%
Photons of energies 1 eV and 2 eV are successively incident on a metallic
surface of work function 0-5 eV. The ratio of kinetic energy of most
energetic photoelectrons in the two cases will be

A 1:2
B) 1:1
C 1:3
M) 1:4

Fill in the blanks with appropriate answer :

The magnetic field and angle of dip at a place on the earth are 0-3 G and
30°, respectively. The value of vertical component of the earth’s magnetic
field at the place is

Laminated iron sheets are used to minimize currents in the
core of a transformer.

The number of turns of a solenoid are doubled without changing its
length and area of cross-section. The self-inductance of the solenoid will
become times.

According to Bohr’s atomic model, the circumference of the electron orbit
is always an multiple of de Broglie wavelength.

OR
In B-decay, the parent and daughter nuclei have the same number of

A ray of light on passing through an equilateral glass prism, suffers a
minimum deviation equal to the angle of the prism. The value of
refractive index of the material of the prism is

Answer the following :
Write the mathematical form of Ampere-Maxwell circuital law.

How does an increase in doping concentration affect the width of
depletion layer of a p-n junction diode ?

The nuclear radius of i;AI is 3:6 fermi. Find the nuclear radius of ggCu.

OR

A proton and an electron have equal speeds. Find the ratio of de Broglie
wavelengths associated with them.

1
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The variation of the stopping potential (V) with the frequency (v) of the
light incident on two different photosensitive surfaces M; and My is
shown in the figure. Identify the surface which has greater value of the

work function. 1
VO
M
1 M2
0 %
Why cannot we use Si and Ge in fabrication of visible LEDs ? 1
SECTION B

Explain the principle of working of a meter bridge. Draw the circuit
diagram for determination of an unknown resistance using it. 2

The space between the plates of a parallel plate capacitor is completely
filled in two ways. In the first case, it is filled with a slab of dielectric
constant K. In the second case, it is filled with two slabs of equal
thickness and dielectric constants K; and Ky respectively as shown in the
figure. The capacitance of the capacitor is same in the two cases. Obtain

the relationship between K, K; and Ko. 2
— K — —K; o | | Ky | —
¢ d  d
2 2
(Case 1) (Case 2)

Define the term ‘Half-life’ of a radioactive substance. Two different
radioactive substances have half-lives T; and Ty and number of
undecayed atoms at an instant, Ny and Ny, respectively. Find the ratio of
their activities at that instant. 2
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24. Define wavefront of a travelling wave. Using Huygens principle, obtain

the law of refraction at a plane interface when light passes from a denser

to rarer medium. 2
OR
. , . . 1 1 1
Using lens maker’s formula, derive the thin lens formula ~ == - = for a
vV u
biconvex lens. 2

25. Two long straight parallel wires A and B separated by a distance d, carry

equal current I flowing in same direction as shown in the figure.

A p B
O O)
I I
<«~—X—>

(a)  Find the magnetic field at a point P situated between them at a

distance x from one wire.

(b)  Show graphically the variation of the magnetic field with distance

x for 0 < x < d. 2

26. Using Bohr’s atomic model, derive the expression for the radius of
n'M orbit of the revolving electron in a hydrogen atom. 2
OR
(a)  Write two main observations of photoelectric effect experiment

which could only be explained by Einstein’s photoelectric equation.

(b) Draw a graph showing variation of photocurrent with the anode

potential of a photocell. 2

27. Explain the terms ‘depletion layer’ and ‘potential barrier’ in a
p-n junction diode. How are the (a) width of depletion layer, and
(b) wvalue of potential barrier affected when the p-n junction is forward
biased ? 2
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SECTION C
28. (a) Two cells of emf E; and Eg have their internal resistances r; and
r9, respectively. Deduce an expression for the equivalent emf and
internal resistance of their parallel combination when connected
across an external resistance R. Assume that the two cells are
supporting each other.

(b) In case the two cells are identical, each of emf E = 5 V and internal
resistance r =2 Q, calculate the voltage across the external
resistance R = 10 Q. 3

29. (a) Write an expression of magnetic moment associated with a
current (I) carrying circular coil of radius r having N turns.

(b)  Consider the above mentioned coil placed in YZ plane with its
centre at the origin. Derive expression for the value of magnetic
field due to it at point (x, 0, 0). 3

OR
(a)  Define current sensitivity of a galvanometer. Write its expression.

(b) A galvanometer has resistance G and shows full scale deflection for
current I

(1) How can it be converted into an ammeter to measure
current up to Iy (Ip > Iy) ?

(11) What is the effective resistance of this ammeter ? 3

30. A resistance R and a capacitor C are connected in series to a source
V = Vj sin ot.
Find :
(a) The peak value of the voltage across the (i) resistance and
(i1) capacitor.
(b) The phase difference between the applied voltage and current.
Which of them is ahead ? 3

31. What is the effect on the interference fringes in Young’s double slit
experiment due to each of the following operations ? Justify your
answers. 3

(a)  The screen is moved away from the plane of the slits.
(b)  The separation between slits is increased.
(c) The source slit is moved closer to the plane of double slit.
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32. (a) Write the expression for the speed of light in a material medium of
relative permittivity €, and relative magnetic permeability ..

(b)  Write the wavelength range and name of the electromagnetic
waves which are used in (i) radar systems for aircraft navigation,

and (ii) Earth satellites to observe the growth of the crops. 3

33. The nucleus 235Y, initially at rest, decays into 2§;X by emitting an

92
o-particle
235Y —_— 231X + 4H + ener
92 90> T o€ gy

The binding energies per nucleon of the parent nucleus, the daughter
nucleus and o-particle are 7-8 MeV, 7-835MeV and 7-07 MeV,
respectively. Assuming the daughter nucleus to be formed in the
unexcited state and neglecting its share in the energy of the reaction, find

the speed of the emitted a-particle. (Mass of o-particle = 6-68 x 10~27 kg) 3
34. (a) Draw circuit diagram and explain the working of a zener diode as a
dc voltage regulator with the help of its I-V characteristic.

(b)  What is the purpose of heavy doping of p- and n-sides of a zener
diode ? 3

SECTION D

35. (a) Using Gauss law, derive expression for electric field due to a
spherical shell of uniform charge distribution ¢ and radius R at a

point lying at a distance x from the centre of shell, such that
(1) 0<x<R,and

(i) x>R.
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(a)

(b)

(c)

36. (a)

(b)

(a)
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(b)  An electric field is uniform and acts along + x direction in the
region of positive x. It is also uniform with the same magnitude
but acts in — x direction in the region of negative x. The value of
the field is E = 200 N/C for x > 0 and E = — 200 N/C for x < 0. A
right circular cylinder of length 20 cm and radius 5 cm has its

centre at the origin and its axis along the x-axis so that one flat

face is at x = + 10 cm and the other is at x = — 10 cm.

Find :

1) The net outward flux through the cylinder.

(i)  The net charge present inside the cylinder. 5
OR

(a) Find the expression for the potential energy of a system of two

point charges q; and qq located at ?; and ?2), respectively in an

%
external electric field E .
(b)  Draw equipotential surfaces due to an isolated point charge (— q)
and depict the electric field lines.

(¢)  Three point charges + 1 uC, — 1 uC and + 2 uC are initially infinite
distance apart. Calculate the work done in assembling these
charges at the vertices of an equilateral triangle of side 10 cm. 5

36. (a) Derive the expression for the torque acting on the rectangular
current carrying coil of a galvanometer. Why is the magnetic field
made radial ?

(b)  An o-particle is accelerated through a potential difference of 10 kV
and moves along x-axis. It enters in a region of uniform magnetic
field B = 2 x 1073 T acting along y-axis. Find the radius of its path.
(Take mass of a-particle = 6-4 x 1027 kg ) 5

OR

(a)  With the help of a labelled diagram, explain the working of a
step-up transformer. Give reasons to explain the following :
1) The core of the transformer is laminated.

(i1)  Thick copper wire is used in windings.
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(b) A conducting rod PQ of length 20 cm and resistance 0-1 Q rests on
two smooth parallel rails of negligible resistance AA” and CC’. It
can slide on the rails and the arrangement is positioned between
the poles of a permanent magnet producing uniform magnetic field
B = 0-4 T. The rails, the rod and the magnetic field are in three
mutually perpendicular directions as shown in the figure. If the
ends A and C of the rails are short circuited, find the

) external force required to move the rod with uniform

velocity v = 10 cm/s, and

(i)  power required to do so. 5

P
x A X X A

CI

37. (a) Draw the ray diagram of an astronomical telescope when the final
image is formed at infinity. Write the expression for the resolving
power of the telescope.

(b)  An astronomical telescope has an objective lens of focal length
20 m and eyepiece of focal length 1 cm.

) Find the angular magnification of the telescope.

(i)  If this telescope is used to view the Moon, find the diameter
of the image formed by the objective lens. Given the
diameter of the Moon is 35 x 108 m and radius of lunar orbit
is 3-8 x 108 m. 5

OR
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An object is placed in front of a concave mirror. It is observed that
a virtual image is formed. Draw the ray diagram to show the

image formation and hence derive the mirror equation % 1 + l

u \'%

An object is placed 30 cm in front of a plano-convex lens with its
spherical surface of radius of curvature 20 cm. If the refractive
index of the material of the lens is 1-5, find the position and nature

of the image formed.
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General Instructions :
Read the following instructions very carefully and strictly follow them :
(i) This question paper comprises four Sections — A, B, C and D.

(it)  There are 37 questions in the question paper. All questions are
compulsory.

(iti) Section A — Questions no. 1 to 20 are very short answer type questions,
carrying one mark each.

(iv) Section B — Questions no. 21 to 27 are short answer type questions,
carrying two marks each.

(v)  Section C - Questions no. 28 to 34 are long answer type questions,
carrying three marks each.

(vi) Section D — Questions no. 35 to 37 are also long answer type questions,
carrying five marks each.

(vii) There is no overall choice in the question paper. However, an internal
choice has been provided in 2 questions of 1 mark, 2 questions of
2 marks, 1 question of three marks and all the 3 questions of five marks.
You have to attempt only one of the choices in such questions.

(viit) In addition to this, separate instructions are given with each section and
question, wherever necessary.

(ix)  Use of calculators and log tables is not permitted.

(x) You may use the following values of physical constants wherever
necessary.

c=3x108m/s

h =663 x 10734 Js
e=16x1012C

Ug = 47 X 107" TmA™!

gg= 8854 x 10712 C2 N1 m2

1

4T|:80

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

=9x10° Nm? C2

Mass of neutron = 1-675 x 10727 kg

Mass of proton = 1-673 x 10727 kg

Avogadro’s number = 6-023 x 1023 per gram mole
Boltzmann constant = 1-38 x 10723 JK 1
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SECTION A

Select the most appropriate option from those given below each
question :

Photons of energies 1 eV and 2 eV are successively incident on a metallic
surface of work function 0-5 eV. The ratio of kinetic energy of most

energetic photoelectrons in the two cases will be 1
A 1:2
B) 1:1
C) 1:3
(D) 1:4

Which of the following statements is not correct according to Rutherford
model ? 1

(A)  Most of the space inside an atom is empty.

(B) The electrons revolve around the nucleus under the influence of
coulomb force acting on them.

(C) Most part of the mass of the atom and its positive charge are
concentrated at its centre.

(D)  The stability of atom was established by the model.

The resolving power of a telescope can be increased by increasing 1
(A) wavelength of light.
(B) diameter of objective.

(C) length of the tube.
(D) focal length of eyepiece.

The magnetic dipole moment of a current carrying coil does not depend
upon 1

(A) number of turns of the coil.
(B) cross-sectional area of the coil.
(C)  current flowing in the coil.

(D) material of the turns of the coil.
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5. For a glass prism, the angle of minimum deviation will be smallest for
the light of 1

(A)  red colour.
(B)  blue colour.
(C)  yellow colour.

(D) green colour.

6. A biconvex lens of glass having refractive index 1-47 is immersed in a
liquid. It becomes invisible and behaves as a plane glass plate. The
refractive index of the liquid is 1

(A) 147
(B) 162
C) 133
(D) 151

7. The resistance of a metal wire increases with increasing temperature on
account of 1

(A) decrease in free electron density.
(B)  decrease in relaxation time.
(C) increase in mean free path.

(D) 1increase in the mass of electron.

8. An electric dipole placed in a non-uniform electric field can experience 1
(A) aforce but not a torque.
(B) atorque but not a force.
(C) always a force and a torque.

(D) neither a force nor a torque.
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If the net electric flux through a closed surface is zero, then we can infer
(A) nonet charge is enclosed by the surface.

(B)  uniform electric field exists within the surface.

(C)  electric potential varies from point to point inside the surface.

(D) charge is present inside the surface.

Kirchhoff’s first rule at a junction in an electrical network, deals with
conservation of

(A)  energy

(B) charge

(C) momentum

(D)  both energy and charge

Fill in the blanks with appropriate answer :

A ray of light on passing through an equilateral glass prism, suffers a
minimum deviation equal to the angle of the prism. The value of
refractive index of the material of the prism is

According to Bohr’s atomic model, the circumference of the electron orbit
is always an multiple of de Broglie wavelength.

OR

In B-decay, the parent and daughter nuclei have the same number of

The number of turns of a solenoid are doubled without changing its
length and area of cross-section. The self-inductance of the solenoid will
become times.

Laminated iron sheets are used to minimize currents in the
core of a transformer.

The magnetic field lines are by a diamagnetic substance.
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Note: Answer the following :

16. Why cannot we use Si and Ge in fabrication of visible LEDs ? 1

17.  The variation of the stopping potential (V) with the frequency (v) of the
light incident on two different photosensitive surfaces M; and My is
shown in the figure. Identify the surface which has greater value of the
work function. 1

VO Ml M
2

O S

1%

18. How does an increase in doping concentration affect the width of
depletion layer of a p-n junction diode ? 1

19. The nuclear radius of i;Al is 3:6 fermi. Find the nuclear radius of ggCu. 1

OR

A proton and an electron have equal speeds. Find the ratio of de Broglie
wavelengths associated with them. 1

20. How is displacement current produced between the plates of a parallel
plate capacitor during charging ? 1

SECTION B

21. Two long straight parallel wires A and B separated by a distance d, carry
equal current I flowing in same direction as shown in the figure.

A p B
O O)
I I
<«~—X—>

(a)  Find the magnetic field at a point P situated between them at a
distance x from one wire.

(b)  Show graphically the variation of the magnetic field with distance
x for 0 <x < d. 2
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Using Bohr’s atomic model, derive the expression for the radius of
n'M orbit of the revolving electron in a hydrogen atom.
OR
(a) Write two main observations of photoelectric effect experiment
which could only be explained by Einstein’s photoelectric equation.

(b) Draw a graph showing variation of photocurrent with the anode

potential of a photocell.

Define wavefront of a travelling wave. Using Huygens principle, obtain
the law of refraction at a plane interface when light passes from a rarer
to a denser medium.

OR

Using lens maker’s formula, derive the thin lens formula 1 = 1.1 for a

vV u
biconvex lens.

Explain the principle of working of a meter bridge. Draw the circuit

diagram for determination of an unknown resistance using it.

Explain the terms ‘depletion layer’ and ‘potential barrier’ in a
p-n junction diode. How are the (a) width of depletion layer, and (b) value
of potential barrier affected when the p-n junction is forward

biased ?

N small conducting liquid droplets, each of radius r, are charged to a
potential V each. These droplets coalesce to form a single large drop

without any charge leakage. Find the potential of the large drop.

Define activity of a sample of a radioactive substance. The value of the
disintegration constant of a radioactive substance is 0-0693 h~!. Find the
time after which the activity of a sample of this substance reduces to

one-half that of its present value.
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HIETH § JehT <hl =T o foiq =iotes fafauy |

(b) Tr=fefgd d Swdm g4 At fogd-greehia @ & 9™ AR queEd
W%’F@Q:
i) R yunfedt § foum =res (v9-uesE) o
(i) wEd I gfg % S & fo geeht < swEi |

(a) < Al % 9.9 96 (emf) E; 3R Eq A7 3 AT=aieh Ifele ShAST: 14
3R 1y & | TS 39h UTd TASH i foheht arar wfatie R & wnfora femam
Tl 7, 39 qed 991 9 (emf) qA1 AN Uty & fIw =
e HIT | g AT T ST a1 Th-gat ohl HErar L R 3 |
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SECTION C

28. In a single slit diffraction experiment, light of wavelength A illuminates
the slit of width ‘a’ and the diffraction pattern is observed on a screen.

(a)  Show the intensity distribution in the pattern with the angular
position 6.

(b) How are the intensity and angular width of central maxima
affected when

1) width of slit is increased, and

(ii)  separation between slit and screen is decreased ? 3

29. With the help of a simple diagram, explain the working of a silicon solar
cell, giving all three basic processes involved. Draw its I-V characteristic. 3

30. A resistor R and an inductor L are connected in series to a source
V =V sin wt.
Find the

(a)  peak value of the voltage drops across R and across L,

(b)  phase difference between the applied voltage and current. Which of
them is ahead ? 3

31. (a) Write the expression for the speed of light in a material medium of
relative permittivity €, and relative magnetic permeability ..

(b)  Write the wavelength range and name of the electromagnetic
waves which are used in (i) radar systems for aircraft navigation,
and (ii) Earth satellites to observe the growth of the crops. 3

32. (a) Two cells of emf E; and E9 have their internal resistances r; and
r9, respectively. Deduce an expression for the equivalent emf and
internal resistance of their parallel combination when connected
across an external resistance R. Assume that the two cells are

supporting each other.
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(b) 39 YK H I« eHl I T99H 3 3N IIA% K &9 9 (emf)
E=5Vau 3aiss Idlig r=2Q%, R=10 Q% & Ja0g & W
T FleedT Iiehfd hifau |

33. (a) Tt grqadl IR Husell, fSEeh Booen rqon &0 K d&T N g, 9
g (1) JTiEd &1 @ 2 | 36 Husell ¥ Tag qreehid & & (Y ouoieh
fafea |

(b) ¥ WIC oh 39U FUSA! I YZ T H 38k b5 ol HA-fog T Td
g fea foram 2 | foRg (%, 0, 0) T 38 FUSHT o HRU Icq= Traehid

&5 % W o Toq s5ofeh ogcuel hifVT |
arera

(a)  TorHl Neamiet 1 g gutfear i qidmeT AR 3R 389+ fag et
ferfaa |

(b)  Toreft Tearier o1 gfatia G 3T sHeh! qui GHMT fogmor ar I, 8 |

i) 38 feadmia =l Iy (I > L) T 1 9/ A9 Hehd a1l Wfiet |
form e uftafda fomam St dpat 8 2

(i) 39 UHieT o1 qwTet gfqdy <= 2 2

34. mﬁ%zzZYa%mﬁﬁmﬁ%,wa-wﬁmﬁhmféxﬁ

{9l g ST B |
235 231 4
92Y—> 90X+ 2He + 3l

Sk ATHeR, HAld AW 3 o0 hHl TG99 Sl Ud =[FATH S
7-8 MeV, 7-835 MeV 3 7-07 MeV & | I8 YaUNON T@d ¢ foh s aretm
Hafd iy Iafa staeen & 78 @ 9o il 6t Sof § 3ueht wrfigdt &
IUET HLd U IcdSId o0 Shi =Tl 1A hIFT |

(0-oRUT BT GeIHM = 6-68 x 10727 kg)
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(b) In case the two cells are identical, each of emf E = 5 V and internal
resistance r =2 Q, calculate the voltage across the external
resistance R = 10 Q. 3

33. (a) Write an expression of magnetic moment associated with a

current (I) carrying circular coil of radius r having N turns.

(b)  Consider the above mentioned coil placed in YZ plane with its
centre at the origin. Derive expression for the value of magnetic
field due to it at point (x, 0, 0). 3

OR

(a)  Define current sensitivity of a galvanometer. Write its expression.

(b) A galvanometer has resistance G and shows full scale deflection for

current Ig.

(1) How can it be converted into an ammeter to measure
current up to Iy (Ip > Iy) ?

(11) What is the effective resistance of this ammeter ? 3

34. The nucleus 2?;ZY, initially at rest, decays into ZS;X by emitting an

o-particle

2 231

4
9 0X + 2He + energy.

35

92Y

The binding energies per nucleon of the parent nucleus, the daughter
nucleus and o-particle are 7-8 MeV, 7-835MeV and 7-07 MeV,
respectively. Assuming the daughter nucleus to be formed in the
unexcited state and neglecting its share in the energy of the reaction, find

the speed of the emitted o-particle. (Mass of o-particle = 6-68 x 10727 kg) 3



35. (a)
(b)
(a)
(b)
36. (a)

O]
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LCLERC)
fopelt TeaTHiet shi TEATRR IRETE! HUSTH! T HRRA Td-AT0 o foTw
STeh ST ShITVT | FFaehld & I ST AT SR Sl & 2
foRelt -1 &1 10 kV & fayaT=m qe cafta foram = 8 qen a8 x-374 &
Jfew | B | I8 y-3& & AW HRE B = 2 x 1073 T & THadH
TEEhRT & B YOS hdl 8 | 38 99 1 B wma il |
(0-ShUT ST EeIHH = 6-4 x 1027 kg SAifTQ)

BPe)
Tmifehd TR@ hI TRl & forelt I=arft grawiiR i srfafa i
e Hifve | fefafiga i saren & foae sror & .
()  CEBIET <l i ueford 8rdm B |
(i) U | dld (HIHR) o A1 IR T IUAT femam 1T 2 |
gfeE 0-1 Q 1 20 cm T IS TTAh IS PQ U Ifaliy Y q
et TR gef@t AAY R CC' W f2d R | 18 B8 37 il W W
Tehdl 8 AT Ig STIEAT THEAH Fralehid &F B = 0-4 T 39 i a1
TR Fraeh o gal < " W TS 7 | 3NE@ § WY AR A, B
AT FEIH & dH TR Arseq fumeti # § | afe gefen % i A
3R C 1 TrgHeH e S, at wma i
(i) 3 B Wl v=10 cm/s % THHAE 97 ¥ Tfd w4 & fow

ATIYIS T o, 3N

(i) VHT A & U Tmaves Wl |

x A X P X

X % —> V X

x C X Q X

34 feufa o fore ferell @iefa giarte =1 fomor smte @it fomd sifam
idfers = W oHaT § | 39 glaRish i fadgd gwar & fog e
fafae |

.’
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SECTION D

35. (a) Derive the expression for the torque acting on the rectangular
current carrying coil of a galvanometer. Why is the magnetic field
made radial ?

(b)  An o-particle is accelerated through a potential difference of 10 kV
and moves along x-axis. It enters in a region of uniform magnetic
field B = 2 x 1073 T acting along y-axis. Find the radius of its path.
(Take mass of a-particle = 6-4 x 1027 kg ) 5
OR

(a)  With the help of a labelled diagram, explain the working of a
step-up transformer. Give reasons to explain the following :

(1) The core of the transformer is laminated.

(i1))  Thick copper wire is used in windings.

(b) A conducting rod PQ of length 20 cm and resistance 0-1 Q rests on
two smooth parallel rails of negligible resistance AA” and CC’. It
can slide on the rails and the arrangement is positioned between
the poles of a permanent magnet producing uniform magnetic field
B = 0-4 T. The rails, the rod and the magnetic field are in three
mutually perpendicular directions as shown in the figure. If the
ends A and C of the rails are short circuited, find the

(1) external force required to move the rod with uniform
velocity v = 10 cm/s, and

(ii))  power required to do so. 5
P
x A X X A
X % —>V X
C/

x C X Q X

36. (a) Draw the ray diagram of an astronomical telescope when the final
image is formed at infinity. Write the expression for the resolving
power of the telescope.



(b)

(a)

(b)

37. (a)

(b)
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forel @il gigeie & ifiigeas <@ <l i gl 20 m 3 gl

e H B gl 1em R |

(1) 39 GG 1 IV TEE 1 HIT |

(i) A 38 qPd w1 W TSH R @ d R S g,
ql AfYgYTe <iF gRI o+ Sfdfer @1 =™ 9 hifve | feen mn
2 T a1 o1 =A@ 35 x 106 m dAT TgHT <l e i B
38 x 1083m3? |

AT

+1g fora foreft aTaaa edur & aa oo 2 | J&91 o W I8 9 S
3 Top foma o1 eyt fdfers s 8 | wfafores a9 ewiiv & T fomao

@ Eifew dr a8 gdur iR, %=%+%8§w6ﬁﬁq|

#3 fore forel avaa-3da ©@ o 9, ek e gs8 i ashd
a1 20 cm B, % WA 30 cm g0 W fEd B | e < % wared W
AR 15 7, Al o+ Widfera i fefa iR wehfd Fma il |

TH R H SN Fd Y, R BSAT % THEAE SAE G0 o 6
Tefl9 W & HIT 36 g 9 gt x o forelt formg W foega-am & form
e cdd il Fafeh
i) 0<x<R,3WR
(i) x>R.
s TIgq-aF THATM B 97 €FTcHS x % &7 H g + x founm & rfey
HTG B | Weg 38 TIY-TTY FKUMHS x o & § — x foan & ogfew =7
U g o 1Y $RA 8 | 39 & &I A E = 200 N/C x>0
%QHQTE:—2OON/Cx<0é€%’§%lﬁ"-‘®|’l§200m3ﬁ'{ﬁ?ﬂ15cm
T HI3 AU IS x-3187 o W 39 ThR Ba & Toh &I
%5 q-forg W dA TH THAA BAH x = + 10 cm N FEA Ak
x=-10cm T 7 |
ﬂﬁ@ﬁm:
(i) TafcIvet @ gt o aren e afedEt T |
(i) Tafcver & ofiw Sufesa g smaw |

Jrra

.
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(b) An astronomical telescope has an objective lens of focal length
20 m and eyepiece of focal length 1 cm.

(1) Find the angular magnification of the telescope.

(i1)  If this telescope is used to view the Moon, find the diameter
of the image formed by the objective lens. Given the
diameter of the Moon is 3-5 x 10% m and radius of lunar orbit
is 3-8 x 108 m. 5
OR

(a)  An object is placed in front of a concave mirror. It is observed that

a virtual image is formed. Draw the ray diagram to show the

image formation and hence derive the mirror equation 1.1 + 1

u \'%

(b)  An object is placed 30 cm in front of a plano-convex lens with its
spherical surface of radius of curvature 20 cm. If the refractive
index of the material of the lens is 15, find the position and nature

of the image formed. 5

37. (a) Using Gauss law, derive expression for electric field due to a
spherical shell of uniform charge distribution ¢ and radius R at a
point lying at a distance x from the centre of shell, such that

(1) 0<x<R,and
(i1) x> R.

(b)  An electric field is uniform and acts along + x direction in the
region of positive x. It is also uniform with the same magnitude
but acts in — x direction in the region of negative x. The value of
the field is E = 200 N/C for x > 0 and E = — 200 N/C for x < 0. A
right circular cylinder of length 20 cm and radius 5 cm has its
centre at the origin and its axis along the x-axis so that one flat

face is at x = + 10 cm and the other is at x = — 10 cm.

Find :

1) The net outward flux through the cylinder.

(i1)  The net charge present inside the cylinder. 5
OR



(a)

(b)

(c)
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(a)

(b)

(c)
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Find the expression for the potential energy of a system of two

point charges q; and q, located at ?; and ?;, respectively in an
%
external electric field E .

Draw equipotential surfaces due to an isolated point charge (- q)
and depict the electric field lines.

Three point charges + 1 uC, — 1 uC and + 2 uC are initially infinite
distance apart. Calculate the work done in assembling these
charges at the vertices of an equilateral triangle of side 10 cm.



Code No. 55/1/3
T 7, §Qﬁmﬁaﬁ—s’aﬁwgﬁw%g@3§
Roll No. W 7y forg |
%Candldates must write the Code on the
title page of the answer-book.
e NOTE
(D Fu I R A b 39 g9 § g‘fﬁﬂ (I) Please check that this question
I8 23 2 paper contains 23 printed pages.

(II) Y999 | 2rfgd 819 <hl 31X feu 77U =i

TR hl BF ITL-YRETH & JE-I8 |
e |

(ID

Code number given on the right
hand side of the question paper
should be written on the title page of
the answer-book by the candidate.

(IID) o S L o fF 38 w49 H
37T F |

(III)

Please check that this
paper contains 37 questions.

question

(IV) w99 1 I foredr g8 e 9
TR, STYEH § WA H FAH

I T |

(IV)

Please write down the Serial
Number of the question in the
answer-book before attempting it.

(V) 39 Y9-99 <l Ued & T 15 fiFe =
o fem mn R |y 1 fera
e # 10.15 w9 fem Smom |
10.15 991 ¥ 10.30 S b DT had
Y9 Bl Yl 3T 3 AT & A

J IT-GIETRT W HIE IR T8l @ |

V)

15 minute time has been allotted to
read this question paper. The
question paper will be distributed
at 10.15 a.m. From 10.15 a.m. to
10.30 a.m., the students will read the
question paper only and will not
write any answer on  the
answer-book during this period.

B e Rem (Ye=me) @

PHYSICS (Theory)

REgiRa a7 : 3 o2 S7ferHaTH 3% : 70
Time allowed : 3 hours Maximum Marks : 70
55/1/3 | 1 P.T.0.




O]
[=

HTHTT (3397
HETfTRa 143971 &1 S GIaer] & Uigq 3 37571 a&d] & e HIT :

(1)
(ii)
(iit)

(iv)
(v)

(vi)

(vii)

(viii)

(ix)
(x)

T8 Y97-97 °R @S] 7 [FY7fod 91 7 8- &, @, TR T/
39 Y¥7-97 H 37 97 & | @Yt I97 S7Har 7 |
TS &F — 97 &1 1 & 20 7% 3fa TG-ITHIT 97 8, F9% J97 1 3% F1
g1/
QUE G — Y7 &7 21 T 27 T TY-ITT 97 &, I 97 2 37! BT 3 |
TGUS T — Y97 &I 28 & 34 % FI-FRIT FBR & ¥97 8, Iodbh T
3 37H FTE/
TUT T - 97 G&I 35 & 37 % 4 FH-FHIT YBR F I B, yIE I
5 37h] HTE |
J97-97 § $I5 GHY 9% 767 & | a9ifd, ThH-UF 3% & g I991 4, 31-al Pl
grct @ 3991 7, d-d7 371 dct UE J9T § q97 Gia-gia bl ard dial Ge
7 S7TaRke laeey 1397 797 8 | 08 991 7 @acT Uk &1 fdbeq &7 It 5T |
3% AR, JEFHAGIR, T9F GUE 3K Jo7 & TIg J9fa 1997 157 77
g/
Hogpeict] AT I 2 @ JFIT H AT Tg 8 |
T8l VI Fl, T [Hrafafiagd Gifas [Hadiesl & Frl &7 3T917T F qhd & :
c=3x10%m/s
h =663 x 1074 Js
e=16x10"1°C

Ug = 47 X 107" TmA™!

g0 =8854x 10712 C2N"1m2
1

47:80

gAFL I GeIHM (m,) = 9-1 x 103! kg
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General Instructions :
Read the following instructions very carefully and strictly follow them :
(i) This question paper comprises four Sections — A, B, C and D.

(it)  There are 37 questions in the question paper. All questions are
compulsory.

(iti) Section A — Questions no. 1 to 20 are very short answer type questions,
carrying one mark each.

(iv) Section B — Questions no. 21 to 27 are short answer type questions,
carrying two marks each.

(v)  Section C - Questions no. 28 to 34 are long answer type questions,
carrying three marks each.

(vi) Section D — Questions no. 35 to 37 are also long answer type questions,
carrying five marks each.

(vii) There is no overall choice in the question paper. However, an internal
choice has been provided in 2 questions of 1 mark, 2 questions of
2 marks, 1 question of three marks and all the 3 questions of five marks.
You have to attempt only one of the choices in such questions.

(viit) In addition to this, separate instructions are given with each section and
question, wherever necessary.

(ix)  Use of calculators and log tables is not permitted.

(x) You may use the following values of physical constants wherever
necessary.

c=3x108m/s

h =663 x 10734 Js
e=16x1012C

Ug = 47 X 107" TmA™!

gg= 8854 x 10712 C2 N1 m2

1

4T|:80

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

=9x10° Nm? C2

Mass of neutron = 1-675 x 10727 kg

Mass of proton = 1-673 x 10727 kg

Avogadro’s number = 6-023 x 1023 per gram mole
Boltzmann constant = 1-38 x 10723 JK 1
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1. 9SS 147 % 9 & ST DIy WA oid fhdl 59 § a1 & | I8 @il
3GYT Bl AT & IR Hia I GHAA dfgehl i Hild FGgR HLAT & | 39 59

HTEIHTh 3
(A) 147
(B) 1-62
(C) 133
(D) 151

2. = feu o form 9ol & yemer o foru foreft =i o fisq o 3tcqaw famed w0
1 U T HH g ?
(A) AT
(B) e af
(C) i e
(D) =

3. TCHIS Hisd & AER Ffafgd & @ #i-a1 Faa aft 787 7 2
(A)  Torelt TemTo] o offaR ITeRT STfereRTer Wi We! 7 |
(B) I % T TR Ioidd 31 W HRRA felHl ot b YHE § IGHAT
L 8 |
(C) URHTY] T ST G qAT TR Pl AT IGh hrg, T Afgd gl
2 |
(D) 39 Uied grI 9] o TTRiea ot Tenfuad fomam e |

4. 05 eV HE%e & forel ifcaeh I58 W 1 eV 3R 2 eV il & Bl HunTd
JMUAT LA B | 3T ST TR B Afeehdd Sofid JehINTeh-Soiegl ehl TSt

SHtall T AT BT
A 1:2
B 1:1
@ 1:3
(D) 1:4



Note: Select the most appropriate option from those given below each

question :

1. A biconvex lens of glass having refractive index 147 is immersed in a
liquid. It becomes invisible and behaves as a plane glass plate. The
refractive index of the liquid is 1
(A) 147
(B) 162
(C) 133
(D) 151

2. For a glass prism, the angle of minimum deviation will be smallest for
the light of 1
(A)  red colour.

(B)  Dblue colour.
(C)  yellow colour.
(D) green colour.

3. Which of the following statements is not correct according to Rutherford
model ? 1
(A)  Most of the space inside an atom is empty.

(B) The electrons revolve around the nucleus under the influence of
coulomb force acting on them.

(C) Most part of the mass of the atom and its positive charge are
concentrated at its centre.

(D)  The stability of atom was established by the model.

4, Photons of energies 1 eV and 2 eV are successively incident on a metallic
surface of work function 0-5 eV. The ratio of kinetic energy of most
energetic photoelectrons in the two cases will be 1
(A) 1:2
B 1:1
(C) 1:3
D) 1:4

551113 P.T.0.
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5. The magnetic dipole moment of a current carrying coil does not depend
upon 1
(A) number of turns of the coil.
(B)  cross-sectional area of the coil.
(C)  current flowing in the coil.
(D) material of the turns of the coil.

6. The conductivity of a metal decreases with the increase in temperature
on account of 1

(A) decrease in number density of electrons.
(B)  decrease in resistivity.

(C)  decrease in relaxation time.

(D) increase in mean free path.

7. Two unequal resistors are connected in series across a battery. Then the 1
(A) potential difference across each resistor is the same.
(B)  current in the smaller resistor is larger.
(C) potential difference across the bigger resistor is greater.

(D) power dissipated in both resistors is the same.

8. A point charge is situated at an axial point of a small electric dipole at a
large distance from it. The charge experiences a force F. If the distance of
the charge is doubled, the force acting on the charge will become 1

(A) 2F
(B) F/2
(C) F/4
(D) F/8
9. If the net electric flux through a closed surface is zero, then we can infer 1
(A)  no net charge is enclosed by the surface.
(B)  uniform electric field exists within the surface.
(C) electric potential varies from point to point inside the surface.

(D) charge is present inside the surface.



O]

fopell Ty Emeell o AMMGTIh hl ®ihd gl Bl &

10.
(A) R 1 Wi gt @ e |
(B)  AFeh1 <l ®ishd gl § & |
(C) A st Hihd gl & WM |
(D)  G&WGR( < AfcTehl sl TAHTE & T |
FIe : I9YH IR & Rt Tl H gid Bl
11. Treht afrforent i @raTs o 3Uh! STIIRI-HE o &A% H fodT > qiEd
fopy e Wl wE g O G TS 2 | W UNATRR S-SR
AT B ST |
12. SR % WA Hied o FAJIR SoAFe hl shedl hl aiifer wea ¢ sifedl qureed i
PN EdR
HAAAT
B-8TF T S 3T Tafd Trfiyent o 1 & 90 gt @ |
13. et ia & dwerg fsw 8 Todt 53 foret e fomor o 39 fsm & &io &
SR 3TeIaH Taae gl & | 39 TS5 % 9eref o 3TuacHreh o1 7H
g |
14. foreht srggresh ugred & g grachi & @ B E |
15. et ora®iR & g A gt @ a6 & fow wefaq iR
1 3fiel w1 3TN foRart ST R |
16. Tl i b frewn 36w § 1 0 Cu i it frean sma i |

AAAT
fortt soiergil 3T Topet Te <l =Tl T|H 8 | 319 Telg € Sl quTeed oh
U FTd ST |




10.

Note :

11.

12.

13.

14.

15.

Note :
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The focal length of the objective of a compound microscope is

(A) greater than the focal length of eyepiece.
(B) lesser than the focal length of eyepiece.
(C)  equal to the focal length of eyepiece.

(D)  equal to the length of its tube.

Fill in the blanks with appropriate answer :

The number of turns of a solenoid are doubled without changing its
length and area of cross-section. The self-inductance of the solenoid will
become times.

According to Bohr’s atomic model, the circumference of the electron orbit
is always an multiple of de Broglie wavelength.

OR

In B-decay, the parent and daughter nuclei have the same number of

A ray of light on passing through an equilateral glass prism, suffers a
minimum deviation equal to the angle of the prism. The value of
refractive index of the material of the prism is

The magnetic field lines are by a paramagnetic substance.

Laminated iron sheets are used to minimize currents in the
core of a transformer.

Answer the following :
The nuclear radius of i;Al is 3-6 fermi. Find the nuclear radius of ggCu.

OR

A proton and an electron have equal speeds. Find the ratio of de Broglie
wavelengths associated with them.
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17.  The variation of the stopping potential (V) with the frequency (v) of the
light incident on two different photosensitive surfaces M; and My is
shown in the figure. Identify the surface which has greater value of the

work function. 1
v M
(o] 1 M2
0 v
18. Why cannot we use Si and Ge in fabrication of visible LEDs ? 1
19. Differentiate between conduction current and displacement current. 1

20. How does an increase in doping concentration affect the width of

depletion layer of a p-n junction diode ? 1

SECTION B

21. Explain the terms ‘depletion layer’ and ‘potential barrier’ in a
p-n junction diode. How are the (a) width of depletion layer, and
(b) wvalue of potential barrier affected when the p-n junction is forward

biased ? 2

22, Using Bohr’s atomic model, derive the expression for the velocity of

electron revolving in the nt® orbit of hydrogen atom. 2
OR

Explain, how the process of emission of photoelectrons is different from

the process of emission of B-particles. 2
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23. Two long straight parallel wires A and B separated by a distance d, carry
equal current I flowing in same direction as shown in the figure.

A p B
O O)
I I
<«~—X—>

(a)  Find the magnetic field at a point P situated between them at a
distance x from one wire.

(b)  Show graphically the variation of the magnetic field with distance

x for 0 <x < d. 2
24. Define wavefront of a travelling wave. Using Huygens principle, obtain
the law of refraction at a plane interface when light passes from a denser

to rarer medium. 2
OR
. , . . 1 1 1
Using lens maker’s formula, derive the thin lens formula = =— - = for a
vV u
biconvex lens. 2

25. Define the term °‘Half-life’ of a radioactive substance. Two different
radioactive substances have half-lives T; and Ty and number of
undecayed atoms at an instant N; and Ny, respectively. Find the ratio of
their activities at that instant. 2

26. The space between the plates of a parallel plate capacitor is completely
filled in two ways. In the first case, it is filled with a slab of dielectric
constant K. In the second case, it is filled with two slabs of equal
dimensions but dielectric constants K; and K, respectively as shown in
the figure. The capacitance of the capacitor is same in the two cases.

Obtain the relationship between K, K; and K. 2
// /2 Ky /2
R K N
11
/ 12 K, 2
|
d d
(Case 1) (Case 2)
27. Explain the principle of working of a meter bridge. Draw the circuit
diagram for determination of an unknown resistance using it. 2
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SECTION C

28. (a) Write the expression for the speed of light in a material medium of
relative permittivity €, and relative magnetic permeability ..

(b)  Write the wavelength range and name of the electromagnetic
waves which are used in (i) radar systems for aircraft navigation,

and (ii) Earth satellites to observe the growth of the crops. 3

29. Give reasons for each of the following : 3

(a) The intensity of light at some points on the screen in Young’s

double slit experiment is zero.

(b)  The intensity of light transmitted by a polaroid is less than the
intensity of the unpolarised light incident on it.

(c) In the single slit diffraction experiment, some coloured fringes
around the central white maximum are observed on the screen

when one uses a source of white light.

30. Draw the circuit diagram of a full wave rectifier using two p-n junction
diodes. Explain its working and show input and output voltage

variations. 3

31. (a) Two cells of emf E; and E9 have their internal resistances r; and
r9, respectively. Deduce an expression for the equivalent emf and

internal resistance of their parallel combination when connected
across an external resistance R. Assume that the two cells are
supporting each other.

(b) In case the two cells are identical, each of emf E = 5 V and internal
resistance r =2 Q, calculate the voltage across the external
resistance R = 10 Q. 3
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32. A resistance R and a capacitor C are connected in series to an
ac source V = V|, sin wt.

(a)  Obtain the expression for the instantaneous current (I) in the
circuit.

(b)  Show graphically variations of V and I as a function of wt. 3

33. (a) Write an expression of magnetic moment associated with a

current (I) carrying circular coil of radius r having N turns.

(b)  Consider the above mentioned coil placed in YZ plane with its
centre at the origin. Derive expression for the value of magnetic
field due to it at point (x, 0, 0). 3

OR
(a)  Define current sensitivity of a galvanometer. Write its expression.

(b) A galvanometer has resistance G and shows full scale deflection for

current Ig.

(1) How can it be converted into an ammeter to measure
current up to Iy (Ip> I ) ?

(11) What is the effective resistance of this ammeter ? 3

34. The nucleus 235Y, initially at rest, decays into 2§;X by emitting an

92
o-particle
235 2y i | ener
92 go~ T gti€ *energy.

The binding energies per nucleon of the parent nucleus, the daughter
nucleus and o-particle are 7-8 MeV, 7-835MeV and 7-07 MeV,
respectively. Assuming the daughter nucleus to be formed in the
unexcited state and neglecting its share in the energy of the reaction, find
the speed of the emitted a-particle. (Mass of o-particle = 6-68 x 10~27 kg) 3
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SECTION D

Draw the ray diagram of an astronomical telescope when the final
image is formed at infinity. Write the expression for the resolving
power of the telescope.

An astronomical telescope has an objective lens of focal length
20 m and eyepiece of focal length 1 cm.

1) Find the angular magnification of the telescope.

(i1)  If this telescope is used to view the Moon, find the diameter
of the image formed by the objective lens. Given the
diameter of the Moon is 35 x 106 m and radius of lunar orbit
is 3-8 x 108 m.

OR

An object is placed in front of a concave mirror. It is observed that
a virtual image is formed. Draw the ray diagram to show the

. . . . . 1
image formation and hence derive the mirror equation % _1 +=.

u v

An object is placed 30 cm in front of a plano-convex lens with its
spherical surface of radius of curvature 20 cm. If the refractive
index of the material of the lens is 15, find the position and nature

of the image formed.

Using Gauss law, derive expression for electric field due to a
spherical shell of uniform charge distribution ¢ and radius R at a

point lying at a distance x from the centre of shell, such that
(1) 0<x<R,and

(i) x>R.

19 P.T.O.
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(b)  An electric field is uniform and acts along + x direction in the
region of positive x. It is also uniform with the same magnitude
but acts in — x direction in the region of negative x. The value of
the field is E = 200 N/C for x > 0 and E = — 200 N/C for x < 0. A
right circular cylinder of length 20 cm and radius 5 cm has its
centre at the origin and its axis along the x-axis so that one flat
face is at x = + 10 cm and the other is at x = — 10 cm.

Find :

1) The net outward flux through the cylinder.

(i)  The net charge present inside the cylinder. 5
OR

(a) Find the expression for the potential energy of a system of two

point charges q; and qq located at ?; and ?2), respectively in an

%
external electric field E .

(b)  Draw equipotential surfaces due to an isolated point charge (- q)
and depict the electric field lines.

(¢)  Three point charges + 1 uC, — 1 uC and + 2 uC are initially infinite
distance apart. Calculate the work done in assembling these
charges at the vertices of an equilateral triangle of side 10 cm. 5

37. (a) Derive the expression for the torque acting on the rectangular
current carrying coil of a galvanometer. Why is the magnetic field
made radial ?

(b)  An o-particle is accelerated through a potential difference of 10 kV
and moves along x-axis. It enters in a region of uniform magnetic
field B = 2 x 1073 T acting along y-axis. Find the radius of its path.
(Take mass of a-particle = 6-4 x 1027 kg ) 5

OR

(a)  With the help of a labelled diagram, explain the working of a
step-up transformer. Give reasons to explain the following :
1) The core of the transformer is laminated.

(i1)  Thick copper wire is used in windings.
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A conducting rod PQ of length 20 cm and resistance 0-1 Q rests on
two smooth parallel rails of negligible resistance AA” and CC’. It
can slide on the rails and the arrangement is positioned between
the poles of a permanent magnet producing uniform magnetic field
B = 04 T. The rails, the rod and the magnetic field are in three
mutually perpendicular directions as shown in the figure. If the
ends A and C of the rails are short circuited, find the

) external force required to move the rod with uniform

velocity v = 10 cm/s, and

(il)  power required to do so.

P
x A x x A

C/



