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General Instructions :
(z) Al questions are compulsory. There are 26 questions in all.

() This question paper has five sections : Section A, Section B, Section C,
Section D and Section E.

(tii)  Section A contains five questions of one mark each, Section B contains
five questions of two marks each, Section C contains twelve questions of
three marks each, Section D contains one value based question of
four marks and Section E contains three questions of five marks each.

(iv) There is no overall choice. However, an internal choice has been provided
in. one question of two marks, one question of three marks and all the
three questions of five marks weightage. You have to attempt only one of
the choices in such questions. |

(v) You mdy use the following values of physical constants wherever
necessary :

c=3x108m/s

h =663 x 10734 Jg
e=16x10"C

Ho=4nx 1077 Tm A™!

€, = 8:854 x 1072 C2 N1 ;2

1

=9%x10° Nm? ¢2
47(:80

Mass of electron = 9-1 x 1073 kg

Mass of neutron = 1-675 x 10727 kg

Mass of proton = 1673 x 10727 kg

Avogadro’s number = 6-023 x 1022 per gram mole
Boltzmann constant = 1-38 x 10723 JK-1
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SECTION A
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Does the magnifying power of a microscope depend on the colour of the

light used ? Justify your answer.
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A photosensitive aurfgce emits photoelectrons when red light falls on it.

Will the surface emit photuelectrpns when blue light is incident on it ?
Give reason. '

et OR 71T =1 @i (ﬁ)m@?ﬁqaﬂtaﬂaﬁwwﬁm |
Draw logic symbol of an OR gate and write its truth table,

mﬁ@ﬁaﬁqwﬁﬂﬁﬁﬁ@‘mﬁéﬁ@mqﬁﬁﬁ | 59 Q
(i) G, ﬁx(ﬁi)mmﬁﬁmé,ﬁwﬁgﬁmﬁw%ﬁwﬁ
forg AW T v, atferes §, o 3 sporar s & 0

0- A- B-
A point charge Q is placed at point ‘O’ as shown in the figure. Is the
potential at point A, i.e. V, , greater, smaller or equal to potential, Vy, , at
point B, when Q is (i) positive, and (ii) negative charge ?

O A B-
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Write the expression for speed of electromagnetic waves in a medium of
electrical permittivity ¢ and magnetic permeability p.
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SECTION B
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Use the mirror'equation to show that an object placed between f and 2f of
a concave mirror forms an image beyond 2f.

OR

(a) State the condition under which a large magnification can be
achieved in an astronomical telescope.

(b)  Give two reasons to explain why a reflecting telescope is preferred
over a refracting telescope.

o % R wm # e % 39 farg W figar T Aifvg st W i we
arell T % S TR (1) A6, 3T ) V2R |

Find the intensity at a point on a screen in Young’s double slit
experiment where the interfering waves have a path difference of (i) 1/6,
and (ii) A/2.

ufy M@ TEEd § TEEEEHy eEe (PenEe) f R &5
ot iR |

Describe, with the help of a circuit diagram, the working of a photodiode.
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Distinguish between broadcast mode and point-to-point mode of
communication and give one example for each,
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A light bulb and a solenoid are connected in series across an ac source of
voltage, Explain, how the glow of the light bulb will be affected when an
iron rod is inserted in the solenoid.

G U |
SECTION C
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A proton and an a-particle move perpendicular to a magnetic field. Find
the ratio of radii of circular paths described by them when both have
(i) equal velocities, and (ii) equal kinetic energy.

(i) =afceRtor ® I e, 3R (i) Thel Bt & ror 3am Reds dve &
irar faawn wi smw diww gvfze | sfe oft fads 6 afwensti &
e foserer 9 fomg fflaa |

Draw the intensity distributions for (i) the fringes produced in
interference, and (ii) the diffraction bands produced due to single slit.
Write two points of difference between the phenomena of interference
and diffraction.
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Using Gauss’s law in electrostatics, deduce an expression for electric field
intensity due to a uniformly charged infinite plane sheet. If another
identical sheet is placed parallel to it, show that there is no electric field
in the region between the two sheets.

14, Teuw mu uftwer &, worft gw % @y, d@uie % R w Rve o 9w @ 9fe
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In the given circuit, with steady current, calculate the potential drop
across the capacitor and the charge stored in it.

4V .

A 1| A T
4V 10 uF
B— =1 E
C I AN D

8V 40
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(a)  How are electromagnetic waves produced ? Explain.

(b) A plane electromagnetic wave is travelling through a medium along
the +ve z-direction. Depict the electromagnetic wave showing the
directions of the oscillating electric and magnetic fields.

(a) w}mwﬁ%mﬁaﬁm%%mwml

(b) s AeUfFem aw 1000 o # Hea ST RIS oM H1 25% @
ST & | gEeht @1e a1y J i |

(a)  Derive the relation between the decay constant and half life of a
radioactive substance.

(b) A radioactive element reduces to 25% of its initial mass in
1000 years. Find its half life.

Frsar R & forelt enfeerss 9t & g W o Q wehem w9 @ fafa 2 | feeht
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A charge Q is distributed uniformly over a metallic sphere of radius R.
Obtain the expressions for the electric field (E) and electric potential (V)
at a point 0 <x <R,

Show on a plot the variation of E and V with x for 0 < x < 2R.
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Using Bohr’s postulates, derive the expression for the orbital period of

the electron moving in the n'® orbit of hydrogen atom.

19. (a)

(b)

(e)

(a)

(b)

(e)
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Draw a plot showing the variation of photoelectric current with
collector potential for different frequencies but same intensity of
incident radiation. |

Use Einstein’s photoelectric equation to explain the observations
from this graph.

What change will you observe if intensity of incident radiation is
changed but the frequency remains the same ?
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Using Biot-Savart law, deduce the expression for the magnetic field at a
point (x) on the axis of a circular current carrying loop of radius R. How is
the direction of the magnetic field determined at this point ?

OR

The figure shows three infinitely long straight parallel current carrying
conductors. Find the

(i)  magnitude and direction of the net magnetic field at point A lying
on conductor 1, '

(ii) magnetic force on conductor 2.
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What is space wave propagation ? Which systems of communication use
space waves ? What is ‘radio horizon’ of a transmitting antenna of
height h ? Why is Space wave propagation suitable for frequencies above

40 MHz ?
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A source of ac voltage v = Vo 8in ot, is connected across a pure inductor of
inductance L. Derive the expressions for the instantaneous current in the
circuit. Show that average power dissipated in the circuit is zero.
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SECTION D
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Sunil and his parents were travelling to their village in their car. On the

way his mother noticed some grey coloured panels installed on the roof of

a low building. She enquired from Sunil what those panels were and -
Sunil told his mother that those were solar panels.

(a) What were the values displayed by Sunil and his mother ? State
one value for each.

(b)  In what way would the use of solar panels prove to be very useful ?

() Name the semiconductor device used in solar panels. Briefly
explain with the help of a diagram, how this device works,

55/2/3 -1 P.T.0.
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(a)

(b)

(a)

(b)

(a)

(b)

g us 9
SECTION E

ashan s R o ot 3wt Tielta 58, St smadi o ot ng (ng > ny)
% g WIEH] B gAF A B, % T I W B famgrna e B ¥ |
et @ wuw mem & sua Meflw 758 | swads ¥ e feo eome
it @i fo gt (w), wfofera g (v) o askar B (R) & o= waim
A HIT |

forelt Tl oiw <t ary & Brw gt 20 em ¥ | R S sEdE
16 % et &1 =1 8 laﬁ%%eﬁaaﬁmwamamw% T gl
B, T gkt R Wiy gl wa Hifr |

HAYET

ot e & fem @ oW 99 v § swEdd ¥ R R s
difuw ok 1 : ﬁl—q%maﬂma:u,ﬁ—qaﬁwaﬂtnﬁﬂnﬁwaﬁw
% sfi= gey g hifdg |

39 g K R & fow s o w1 g fuite fifm, S
AYSHD py = V2 F Heaw § Foreft argais p, = 1 % wem § 39
YT THA Gl @ TR T8 9 U 9Tel O56 Wl Sieh-dieh TSt el |

A point object is placed on the principal axis of a convex spherical
surface of radius of curvature R, which separates the two media of
refractive indices n; and ny (ny > n;). Draw the ray diagram and
deduce the relation between the object distance (u), iﬁlage
distance (v) and the radius of curvature (R) for refraction to take

place at the convex spherical surface from rarer to denser medium.

A converging lens has a focal length of 20 c¢m in air. It is made of a
material of refractive index 1-6. If it is immersed in a liquid of
refractive index 13, find its new focal length.

OR

12



(a)  Draw the ray diagram showing refraction of light through a glass
prism and hence obtain the relation between the refractive index 1
of the prism, angle of prism and angle of minimum deviation.

(b)  Determine the value of the angle of incidence for a ray of light
travelling from a medium of refractive index p; = /2 into the
medium of refractive index Hg = 1, so that it just grazes along the
surface of separation.

25. (a) () ﬂ%ﬁtﬁamwﬂwﬁmﬁrﬁmr?ﬂﬁmm
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(a)

(b)

(1) State the principle on which a potentiometer works. How

can a given potentiometer be made more sensitive 7

(ii) In the graph shown below for two potentiometers, state with
reason which of the two potentidmeters, A or B, is more

sensitive.

A A

T

V (volts) B

Two metallic wires, P; and Py of the same material and same

length but different cross-sectional areas, A, and A, are joined

together and connected to a source of emf, Find the ratio of the
drift velocities of free electrons in the two wires when they are

connected (i) in series, and (ii) in parallel.

OR

Define the capacitance of a capacitor. Obtain the expression for the
capacitance of a parallel plate capacitor in vacuum in terms of

plate area A and separation d between the plates.

A slab of material of dielectric constant K has the same area as the

plates of a para]lél plate capacitor but has a thickness % Find

the ratio of the capacitance with dielectric inside it to its

éapacitance without the dielectric.

14



26. (a)

(b)

(c)

(a)

(b)
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(a)
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(a)
(b)

(c)

(b)

State Faraday’s law of electromagnetic induction.

The magnetic field through a circular loop of wire 12 cm in radius
and 85 Q resistance, changes with time as shown in the figure.
The magnetic field is perpendicular to the plane of the loop.
Calculate the induced current in the loop and plot it as a function

of time.
) e
B(T) | i :
1 ------- 1 N -E
0 2 4 6 t(s)

Show that Lenz’s law is a consequence of conservation of energy.

OR

Describe, with the help of a suitable diagram, the working
principle of a step-up transformer. Obtain the relation between
input and output voltages in terms of the number of turns of
primary and secondary windings and the currents in the input and
output circuits.

Given the input current 15 A and the input voltage of 100 V for a
step-up transformer having 90% efficiency, find the output power
and the voltage in the secondary if the output current is 3 A.
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