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PREBOARD EXAMINATION 2023-24 | |
CLASS: XII |
SUBJECT: PHYSICS (SETI)
TIME: 3 HRS M.M: 70

General Instructions:

No. of pages:7

(1) There are 33 questions in all. All questions are compulsory.
(2) This question paper has five sections: Section A, Section B, Section C, Section D and Sectmn E.

(3) All the sections are compulsory.
(4) Section A contains sixteen questions, twelve MCQ and four Assertion Reasoning based of 1 mark each,

Scction B contains five questions of two marks each,
Section C contains seven questions of three marks each,
Section D contains two case study based questions of four marks each and
Section E contains three long answer questions of five marks each.
(S) There is no overall choice. However, an internal choice has been provided in one question in Section B,
one question in Section C, one question in each CBQ in Section D and all three questions in Section E. You
have to attempt only one of the choices in such questions.
(6) Use of calculators is not allowed.
(7) You may use the following values of physical constants where ever necessary
L.c=3x10%m/s .
il me=9.1 x1073" kg |
il.e=1.6x10YC
iv. lo=4dnxx 107 TmA4™
v. h=06.63 x107* Js
vi. £0=8.854 x107" C*N'm™2
vii. Avogadro’s number = 6.023 X 10% per gram mole

o

SECTION -A

NEL:

The potential at a point x (m) is due to some charge situated on the X axis is given by I
V(x) = §(x>+2) volt. What will be electric field at x=2m?
() 10 V/im  (b)15 V/m (¢) 30 V/m (DFL V/m

N

The total flux through the faces of the cube with side nf length a if a charge q is placed centre of | ]
a face of the cube

(a) q/ 8eo (b) q /4¢€0 ey q/ 2€0 () q/ €0

)

Two concentric circular loops of radii a and b. Currents flowing in them I, anticlock v wise and | |
clockwise r&sPectwer Ifa(b the resultant mngneuc field at the centre of circular loops:

(@) & 2nl |7 —F| outward  (6)22 201 [2+2] outward

(c)f;j-zm (d) zer0

b
1

;'ﬂmWM

(¢) Thee

An electron is projected with uniform velocity along the axis of a current carrying long |
solenoid. Which of the following is true?

(a) The electron will be accelerated along the axis.

(b) The electron path will be circular about the axis.

ectron will experience a force at 45° to the axis and hence execute a helical path.
ectron will continue to move with uniform velocity along the axis of the solenoid.

(d) The e
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e ibility = |
T Which of the tollowing material has negalive qusceptibilty () AlNl(ffl |

—e

- (o) Dinmagnetic UV T R
() Paramognetic (h) Fertomagnetic (¢) l_"_'_: - ‘;i,;ﬁudr?lahi_‘; ficld midway between them s |
VAR .

? AL und CD are long parallel wires |rlut:t:{|,_‘,]ﬁ cm ij

(. B, 12 | |

1A

-6
() AX10°“T () 2X10°°T  (c)1X10°°T (d) 6X107° T ]

‘ 7 | A mapgnete dipole moment ’

() 15 direeted from S pole to N pole  (b) is directed from N pole to S pole

(€) doesn’t have any fixed direction  (d) is a scalar quantity

K| The output of a step-down transformer is measured to be 24 V when connecte
bulb. The value of the peak current is

d to aj2watt light | |

2 ) 1/ V2 A, (b) \fg A (c)2 A. (d) 2 ﬁ A.
A | A plane wavelront is incident on a concave mirror . The reflected wavefront will be ]
= .| () Plane (b) Cylindrical (¢) Spherical (d)Irregular shape
l

L0 | A proton, a neutron, an electron and an a-particle have same energy. Then their de Broglic

v wavelengths compare as
()4, =2y > A, > 2, b, <A, =4, <A,
{l:] "'{r' < :f‘liu — {{,! > A” (d) A’E.' —_— Ap = A*ﬂ . Aﬂ_’ .

T | Taking the Bohr radius as a0 = 53pm, the radius of Hydrogen atom in its }'—frﬂ- excitation state, | 1
on the basis of Bohr's model, will be about

(a) 53 pm (b) 27 pm (1A pm (d)2.77 pm
12| Which ol the hydrogen line spectrum series belongs to Ultraviolet region of electromagnetic l
spectrum
(uj.Hulmur series (b) Lyman Scries (c) Paschen series (d) Brackett
series

Directions for Q13 to Q16:
In the following questions, a statement of assertion is followed by a statement of reason, Mark the
correct choice as: _
A) I hoth assertion and reason are true and reason is the correct explanatiﬁn of the ﬁsscrtinn.
B) If both assertion and reason are true but reason is not correct explanation of assertion.
C) Ifassertion is true, but reason is false.
D) If both assertion and reason are false.

L)f Assertion : In electrostatic field, a charged particle is moving from point P to poini Q. The net l
- work done is independent of the path connecting points P and Q. |

Reason @ The net work done by a conservative force in moving an object is . idependent onpath

and along a closed loop is not zero. ¥ |

14 .*1:~:-sm1liuuf The focal length of an equi-convex lens of radius of curvature R made of material of ||
refractive index p = 1.5, is equal to 2R. . |

Reason : The radius of curvature of both the surfaces of equi-convex lens is positive.
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' [ : : : : [ 1S more.
Assertion: On increasing the intensity of light, the number of phutuf:lccn-anslq:}ézzg 1:111 ;
Also the kinetic energy of each photon incn:nscabut lh_e phutcfelcctnc curf‘;n_ | cons! .
Reason: Photoelectric current is independent of intensity but increases with 1ncr u

frequency of incident radiation.

Assertion: The cnergy gap between the valence band and conduction band is greater in silicon

than 1 germanium. . -
' jori iers in sili yermanium.
Reason: Thermal energy produces fewer majority carriers in silicon than in ge

T —
e+ e —

SECTION -B

Graph showing the variation of current versus voltage for a material GaAs as shown in ﬁgqrc.

Identity the region - .

(1) Gf' Negative resistance

(i)  Where Ohm’s law is obeyed.
Also justify your answer.

Voltage V —» -

I~

18

A convex lens of focal length 25 cm is placed coaxially in contact with a concave le_ns of focal
length 10 cm. Determine the power of the combination. Will the system be converging or

diverging in nature?
' OR

Ray of light passing through an equilater%ll‘tg‘i;aggular glass prism from air undergocs minim}lm
deviation when angle of incidence is 3/2, .~ the angle of prism. Calculate the speed of light in

the prism.

12

Draw a schematic ray diagram of a'. compound microscope showing how rays coming from an
"~ object are received at the eye piece for normal view. Write its magnification expression.

=

J

Write two important features of Rutherford’s planetary model? Write two reasons for its
rejection.

(S

Explain formation of potential barrier in p-n junction diode? Explain how the dépl'etiun' layer
changes in forward and reverse bias.

r2

SECTION-C

State Gauss theorem. Find the relation for electric field intensity at a point due to an infinitely
large thin charged plate.

Detine electromotive force for a cell. How is it different from potential

difference? The internal resistance of a cell of emf 2 V is 0.1 Q. It is connected
to a resistance of 3.9 Q. Find the potential difference of cell?

Or
Use Kirchhoff's rules to find the currents I, I> and I3 in the circuit diagram shown.

b Li=2V =40

A F
’1 Fq_= 1 V rz

B E
L 2

C D
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In a moving coil galvanometer.

'radi e fie yw i 1
(1)What is the function of radial magnetic ficld and he

galvanometer? ' "
(i) What is importance of phosphor bronze wirc

(iii) Deline current sensitivity, How can it be increased?

—

—roe radius 7, such that
: ; : other of large
Two concentric circular coils, one of small radius Ty and the

: inductance of the
ry <K 15 are placed co-axially with centres cninciding. tham ttt’;l’?:étﬂ‘m -e between 2 pair of
arrangement. Give two factors on which the cocfTicient of mu
coils depends.
Or,
Define self-inductance of a coil. A long solenoid has 50
through it, the magnetic flux linked with each turn of the sole

) flows
ms. When current of 2A
whx noid 4x10°Wb. Find the self-

Inductance of the solenoid.

('8

| (1) in RADAR systems used in aircraft navigation

Which constituent radiations of electromagnetic spectrum is used -

(i) in photographs of internal parts of human body/as a diagnostic tool in medicine

(iii) for taking photographs of sky, during night and fog conditions.

Give reason for your answer in each case.

>

The following graph shows the variation of stopping potential X y
(Vo) with frequency (v) of the incident radiation for two
photosensitive surfaces X and Y. Ve
(i) Which of the metals has larger threshold wavelength? Give

Teason.
(i1) Explain giving reason, which metal gives out electrons
having larger kinetic energy, for the same wavelength of incident
radiation? :
(iii) If the distance between the light source and metal X is halved, how will the kinetic energy

elecrror- . .
ofiemitted from it change? Give reason

e "

0.5 1. (x 10 5—1)

lad

28

(a)Draw a plot of binding energy per nucleon (B.E/A) as a function of mass number A.
Write any two important features of this graph .

(b) Use this graph to explain the release of energy in both the processes of nuclear fission and

fusion.

lsJ

SECTION -D

Refraction i_s the phenomenon of change in the path of light while going from one medium to
another. This change in path occurs at the boundary of two media. Refraction is caused due to
change in the speed of light while going from one medium to other.

Refraction at a spherical surface S€parating two media.
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‘while ::nn:fidcring the refraction at spherical surfaces, we assume:

(i) The object taken here is point sized and is lying on the principal axis of the spherical
refracting surface,

(i) The aperture of the spherical refracting surface 1s small.

(1) The merdent and the refracted rays make small angles with (he principal axis of the
spherical surface so that sin i~ jand sinr=r

Due 1o refraction, many such phenomena occur in nature, like the twinkling of stars, advanced
sunrise, delayed sunset, ete. The fact that lenses can converge or diverge rays of light passing
through them is due to the phenomenon of refraction. Due to refraction, we see a pencil broken

when dipped in a beaker filled with water. If we look around, we can spot many such
occurrences due to refraction.

29(a) | In the above diagram if the value of angle ‘i’ and *r " are 45% and 30Y, then refractive index of l
first medium with respect to second medium.
: — .. 3
(i) V2 (ii) ? (iii) 7 (iv) 3
Or

For a plano-concave lens of radius of curvature 10 cm the focal length in air is 25 cm. The
refractive index of the material of the lens is

(1) 2.0 (ii)1.4 (iii) 1.33 (iv) 1.5

29(b) | Focal length of an equi-convex lens of plass(refractive index 1.5) in air is 20 cm. Which of the | 1
following 1s correct |

1. When immersed in water its power increases.

2 When immersed in oil of refractive index 1.6 its nature changes.

3. When immersed in glycerin (refractive index 1.5) its power becomes zero.

4 When immersed in oil of refractive index 1.6 it will always form a real image.

(i) I and 2 (ii)2and 3 (ii1) 3 and | (iv) 1 and 4

29(c) | Light from a point source in air falls on a spherical glass surface (n = 1.5 a_ncl radius of I
curvature = 20 cm). The distance of the light source from the glass surface is 100 cm. At what

position the image is formed? |
(i) -100 cm (ii) + 100 cm (ii1) + 10 cm (iv) -10 cm

?_9(;}) The radii of curvature of the faces of a double convex lens are 10 cm and 15 cm. If focal

length is 12 cm, then refractive index of glass is

(i 1.5 (ii) 1.78 (i) 2.0 ()22 |

30 | Consider a thin p-type silicon (p-Si) semiconductor wafer. By addm; precm-:ly, a small quantity
of pentavalent impurty, part of the p-Si wafer can be converted into I'l-Sl_. There zfre several
processes by which a semiconductor can be formed. The '«:vafer now contains p-region and n-
region and a metallurgical junction between p-, and n- regmr'l. Two important prcfcesses occur
during the formation of a p-n junction: diffusion and drift. We know 'th,at in an n-type
semiconductor, the concentration of electrons (number of eclectrons per unit volume) is m:_::nre
compared to the concentration of holes. Similarly, in a p-type semicund.ucmr, the t.f{}n{:ﬂ.ﬂlrﬂllﬂn
of holes is more than the concentration of electrons. During the formation of 'p-n _]llnclllﬂn, and
due to the concentration gradient across p-, and n- sides, holes diffuse from p-mdﬂ_ to n;snde .(p —
n) and electrons diffuse from n-side to p-side (n — p). This motion of charge carries gives rise 10

diffusion current across the junction. | ]
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junction in a diode due 10 -

i

The drift current is set up during formation of p-n

o (i)ymovement of electrons from N side to P side 30 10 P si dehi
(i) movement of electrons from P side to N side and of holes from N side to 15 |
(iii) Only( i) |
(iv) both (i) and (i)™ — T

30(b) | Ducto diffusion of majonity charge carriers _

(i) region of negative immovable ions is formed on P side

(ii) a positive space charge region is formed on p side ‘
(iii) an ¢lectric field 1s set up across p-n junction from p-side to n-side
(iv) a negative space charge region is formed on n side

30(c) | In a pure Si crystal Indium is added as dopant. Which of the following is not true about the new | 1
crystal formed
(1) It becomes p-type extrinsic semiconductor
(i1) Majority charge carmiers are holes
(111) Dopant atom becomes a positive ion
(1v) An acceptor level is created in forbidden energy gap. .

30(d) | Pure Silicon at 300 K has equal electron and hole concentrations of 1.5x10'/m’. Doping by | 1
Indium increases the hole concentration to 4.5 x 107/ m’. Calculate the ‘new: electron
concentration in the doped silicon.

Or
A diode is fabricated from a semiconductor with ; band gap of 2.8 eV. Can it detect a wave of
frequency 5X10' Hz.
SECTION-E
31 | (a) Define electric dipole. Derive an expression for the electric field on the axial lineduetoan | 5
electric dipole.
(b) An electric dipole of length 4cm, when placed with its axis making an angle of 60° with a
uniform electric field, experiences a torque of 4¥3 Nm. Calculate the potential energy of the
dipole, if it has a charge of +8nC. |
Or,

(a) A capacitor of capacity C is charged fully by connecting it to a battery of emf E. It 1s then
disconnected from the battery. If the separation between the plates of the capacitor is doubled
then how the following parameters will change: -

1) Charge stored in the capacitor

ii) Field strength between the plates

iii) Energy stored by the capacitor
(b) Two small conducting spherical balls A and B of radii 7; and r, have charges q, and g,
respectively. They are connected by a conducting wire. Obtain the expression for charges on A
and B in equilibrium.

32 | (a) An ac source of voltage V = Vo sin @t is connected to a series combination of L, C and R. 5

Use the phasor diagram to obtain the expressions for impedance of the circuit and phase angle
between voltage and current. Show the graphical variation of impedance with frequency. What
is minimum impedance? What is the circuit in this condition called?

b) In a series LR circuit, X= R and power factor of the circuit is P;. When capacitcr with
capacitance C is connected in series to LR such that Xt = X, the power factor beccmes P.

Calculate Py/Ps.
Or,
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: * o et $ abelled diagram.,
| - . =10 v enerator. With the help ol a neat and | &
(3) State the working principleyin e gbﬂF“ the emf generated in the coil.

- . . . ¢ C NCTT . g .
"y i % : y ' N | "j ; . cx jltﬁﬁl(}ll (‘r a . . 2 \ ¢ Y > C 110](-] lb
L:xpl.lm. 1S W orl‘un;,)t;l l 1;}1 thlti II[,J g in XY pl:mu in a region where the ln']!:‘n(_,l[ .

. - - ] ] ' . e - - AT & b |
(b) A oircu ar rm%o r:; m:».M:)ﬂt‘- la where B, is constant. Find the magnetic flux passing
i ﬂ,i\’ﬂll l}}r B = Bl] { — ] -4 cjfesta

through the rng.

N

ained 1n
. : w are they obtain¢
(a) Define interference. What is the need for coherent .?purcfs .1[:}(:] 11:0 hrisly gdestmclivc
Voune's double slit experiment? Also write the conditions for constru an

Y
e
a——

\nterference in terms of the phase angle @- l  coswtand y, = @ cos(@t + &), are
(b) Two harmonic waves of monochromatic light yq =

: ity in i ence pattern is four
superimposed on cach other. Show that the maximum 1ntensity in interierenc p‘ . -

- es the intensity due to each sht.
[nes tl C Y OR

] ' ates from a
| (a) A plane wavefront 1s - cident at the interface 9f the two media wl*uer’;i it I;Lz?fm N
rarcr 1011 denser medium. Using Huygens's principle construct refracted W .

| Et)n‘iz;lsl? :ﬁa T‘xﬁsof a diagram show the shape of a wavefront emerging from a convex lens
1

hen a point source is placed at its foc | e lens
EL??’M?Hw help of a diagram show the shape of a wave front emerging from a
l o=

. . . e . . . On it‘
ich i to its principal axis is incident
when a plane wavefront which 18 normal princip
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