I-PRE BOARD EXAMIN ATION 2022-23
TCLASS (XTI o '

PHYSICS PAPER-1 (THEORY)
(Maximum Marks : 70)
(Time allowed : Three hours) |
Candidates are allowed an additional 15 minutes for only reading the paper.
They must NOT start writing during this time.
This question paper is d-ivid_edini‘b four Sections A, B, C and D.
All questions are compulsory. |
Section-A consists of one queétions having sub parts of one marks each.
Section-B consists of seven questions of two marks each.
Section-C consists of nine queétions of three marks each and
Section-D consists of three questions of five marks each.
Internal choices have been provided in two questzons each in Section-B,
Section-C and Section-D.
The intended marks for questions are gwen in bmckets []
All working, including rough work, should be done on the same sheet as and
adjacent to the rest of the answer. |
Answers to sub parts of the same question must be given in one place only
A list of useful physical constants is given at the end of this paper.
A simple scientific calculator without a programmable memory may be used for

calculations.

SECTION- A [14 MARKS] =
Question 1 |
‘(A) . In questions (i) to (vii), choose the correct alternative (), (b), (c) or
 (d) for each of the questions given below : |
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(i)

(i)

Two charged metallic spheres having radii

R, and R, are

brought into contact. What will be the ratio of their final

surface charge densities : 1]
Rl
® R
RZ
®
(€): L EaRE IR
(d)a i
A wire of resistance R is cut in to n equal parts and these
parts are then connected in parallel combination. The
equivalent resistance of the combination is : ‘ [1]
(@) i mb |
Rt
G
n
© Rz
(I oy

Which of the following is reverse biased p-n junction diode,
conducting electricity when placed in illuminated
room : [1]
(@) 'LED

(b)  Photo-diode

(c)  Photo-cell

(d)  Solar -cell
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(iv) A convex lens of focal length 25 cm is kept at the distance “d’

from a concave lens of focal length 15 cm. Value of d using

the given diagram is : 5 [1]
(@ 40cm b e

(b) 30cm
.(c) 20 cm
oty 10¢m i
-’(V) Plane waAvefrontls are produced by :- [1]

(@)  apoint source of light
(b)  aline source of light
(c) a source at 1nf1mty
(d) all types of sources of light

(vi)  Ratio of de Broglie wavelengths of a proton and an alpha

particle moving with same velocify is approximately : 1]
gy 241
(b) 4:1
() 1:2
(d)y: 134
(vii) In the forward biasing, depletion layer width : (1]

(a) gets increased
(b) gets decreased
() * remains the same

(d) becomes very large
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Question 2

(1)

(if) |

2022-1SC

- Answer the following questions briefly :

(i) ~ Whatis the expression of electric field intensity at the centre

of a dipole having charges +q and -q at a seperation of2¢? [1]

(ii)  What is the value of the current ‘1’ .

‘,;/’/”
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(i)  What is the difference between resistance and reactance ?

(iv)  Does diffraction of light give information about the
transverse nature of light ?

(v)  Define coherent sources of light ?
(vi)  State the function of a moderator in nuclear reactor.

(vii) What is potential barrier in a junction diode ?

SECTION ‘B’ [14 MARKS]

1]

[1]

[1]
1]
[1]
[1]

[2]

Find equivalent capacitance of this combination between A and B.

Two charged particles kept at the seperation’r’, have masses m each

and charge

velocity at infinite seperation.

------------------------------------------------

‘q each. If these are released from rest then find their
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Question 3 i i (AR L)
Defiyn‘e‘:“‘\ (i)  charge mobility U Oy ke
i ()1 potential gracientl i A b '
Question4 ‘ s e T s e i 2

%m\xv\m«*\___i AN

If power in 4Q) resistor is 9W then. Find‘pow‘e‘r& in 2Q resistor:
Question5 | | i Ot rionelgl
(i) A 10 m long wire carrying 3 A Cuﬁ"ent,»:is kept parallel to 6 cm long
wire carrying 7 A current at 5 m seperatiof}.‘Find total force on
10 m long wire. i i L
OR
(e} A proton is movmg inaregion havmg uniform electrlc field 20 I\%:

and umform magnetic field 5 T 1 1n a d1rect10n perpend1cular to the .
“f1elds If fields are also mutually perpendlcular then find the
velocity of the proton under the condition that the proton moves
uhdeviated. | |
Question 6 [ b / ‘ [2]
(i) Write any one application of x-rays. Al |
(ii)‘ Write the formula of speed of electromagnetic wave in terms of

~ amplitude of electric and magnetic wave. ;

Question 7\ il Wi " ‘ ' el G 2]

1‘ )

Explain any one phenomenon based on total mternal reﬂect10n using

A s R
i y

‘proper diagram.
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Question 8 i | Swd
' Ajv'galva'm'ometer has a resistance of 15 © and it shows full scale deflection
v-fc'.)r a current of 4 mA. How will you convert the galvanometer into an

| afﬁmgter of range 0 to 6 A.

| SECTION-C [27 Marks]
Question9 [3]
Write expression of torque acting on an electric dipole in a uniform electric
field in ‘vector’ form. Also show using a diagram the condition (i) when

torque will be maximum and (ii) when torque is minimum.

Question10 i [3]
- Find i}, i, and i, using the given circuit diagram.
' 6V ,
B t] e
et T B % 3Q
‘ o
£ iy D
OR
e
B 0 ‘
200 20 8Q
L
| 20V

If voltmeter connected in the circuit reads 10V then what will be

its reading if it is connected across 2Q) ?

-----------------------------------------------------------
----------------------------
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QuestzOﬁll / K .4‘,..,,.,:,‘”[3],,_”’:
Obtain an expression of magnetic field intensity at the cventre of a current
carrying coil. Draw a prdperly labelled diagram also. h '

Question 12 Kb | . ‘ 3]
USing propetly labelled diagram derive lens maker’s formula.

(i)' Calc_ulator the éngular width of the central maxima obtained in
Fraunhofer’s single slit diffraction when a light of wavelength
:» 550 nm falis normally on a siit of width 1.1x10 cm i
(11) " State any one differeng:ezbetween interference of light and difﬁqéﬁon
i tht_ T A | TR g

Question 13 i i ks ! - [3]
Using Huygen’s principle prove Snell’s law of refraction of light.

Question 14 | ] [3]
In Ybung’s double slit experiment twd sources of wavelengths 4000A and
7000A are used. Find minimum distance from the centre where their
minimas coincide. Screen seperation is 2 m and slit seperation is 1 mm.

Question15 = ‘ ‘ o - [3

With reference to photoelectric effect, draw the graphs to show the

variation of photoelectric current: i

(i) with frequency keeping intensity as the same.

(i)  with ihtensity keeping frequency as the same.

(iif) withfrequent:y below threshold frequency or cut off frequency.

Question 16 [3]
(i) Give one example of nuclear fission and nuclear fusion each.
(ii) Expléin the function of coolant in a nuclear reactor.
------------------------------- 7 |
Turn Over

2022-1SC



[3]
Quesnon (f 7

! ‘ .« 'n
N‘,]unctlon d1ode as a half wave rectlflel‘ using

Explam workmg of jtp‘

sultable circuit dlagram

' SECTION-D [15 Marks] v

_ Questzon 18
Draw the graph showmg var1at1on of 1mpedance against frequency fqr
@ LR c1rcu1t | il
(b) | LC c1rcu1t
(c) CR Cll‘Clllt |

(d) | Fmd maximum value of peak value of current in a circuit.

W e
| R OR
(i) A metallic rod of 2 m is horizontal and is falling with a constant

. speed 2 m/s in a uniform horizontal field 0.5 T directed towards

north. Find induced emf when the rod is in- 3]

(@)  North-South direction
(b)  East-West direction

(i) ~ Draw phasor diagram when V=300 sin 100 nt and

' g 1 @
i =20sin| 1007t —— L
i ZOsm( g 4j at‘ 300 second. 21
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Question 19 N o R 5]

: (a) " Usmg Bohr s theory of hydrogen atom, obtain an expression of
k1net1c energy and potential energy of electron in nth Bohr’s Orb1t
(b) Wl‘lte general formula of wavelength for Lyman & Balmer series.
T LOR
-The electron in a given Bohr orbit hae a total energy of -1.5ev. Calculate
its : | ‘ “ | | [5]
@@ 0 Kinetic energy | | '
(b) . potent1a1 energy

!

(0 Wavelength of radiation emitted when this makes a transition to

i the grour}d state.
(given : energy in the ground state =-13.6 ev and Rydberg's
constant =1.09x10” m™) '

(d) When do we get Balmer series in absorption spectrum

(e) ' What is hmltatlon of Bohr’s Theory.

Question 20 0 [5]
Read the ‘passage glven below and answer the questions that follow
The flow of charge in a particular direction contributes the current. Current
is measured in Ampere. Quantitatively, electric current in a conductor
across an area held pex;pendmular to the direction of flow of charge is
defined as the amoun{ of charge flowing across the area per second.
(i)  Whatis thermal velocity?

(i)  Why current is not obtained when potential difference is not applied ?
(iii) ~What is the vector expression of Ohm’s law
(iv)  An electron is revolving around the nucleus 1n an atom Will it

produce a current ? Explain.
(v) ~ What will be the effect of increase in temperature on thermal

velocity of free electrons in a metal ?

- e o o o s v ) O Y 7 LS9
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Uéeful coné‘tants and relations: :
. 885x10"?F/m

1. Permittivity of vacuum o

Ly 10° m/F
24 Constant for Coulomb'’s law " 9

\ 0 ”
3.  Constant in Magnetism -Z% 1 %107 H/m
4. Elementary charge e 16 X10%C
5 Mass of an electron m 1 9 0 ke
##H###
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