ATRHR oo, qfeea Tt @7 §w T : 12

151 346(FY)
2024

(Hindi and English Versions)

q9T : qI "ve 15 fAee e : 70

fS<9r / Instructions :

(i) TR & 15 faee wirami&at ar e -9q 98- & (g i
%‘I / First 15 minutes are allotted for the candidates to read the
question paper.

(i) FT I A e & 1/ All questions are compulsory.

(iil) TF CIT-94L § 5 GUS 7 : @IS 37, {UE T, U ', GUS
'@ dYT @Us ¥’ | / This question paper has 5 sections: Section A,
Section B, Section C, Section D and Section E.

(iv) |US o7 FgfaamedIT § quT Tl d TIT | FF T & | / Section
A is of multiple choice type and each question carries 1 mark.

(v) FUS T AT A AT & qTUT (L& 9 | AF&AT& |/ Section
B is of very short answer type and each question carries 1 mark.

(vi) IS | AG 3T | AN & & aoT & 97 2@ & |/
Section C is of short answer type-I and carries 2 marks each.

(vii) TS T A ITOT I T oh & a7 T d I 3@ ah g |/
Section D is of short answer type-II and carries 3 marks each.

(viii) TvE T faeqa SAOT §, Tl ® T 5 Ad & & | T GU€ &
TET IEIAT § AR [aahed @7 99 T9a [RGT 79T & | UE
AT & AT G0 M0 99497 § § Hgel T I &7 T & |




/ Section E is of long answer type. Each question carries 5 marks.
In all four questions of this section with internal choices have been
given. You have to do only one question from the choices given in
the question.

(ix) TITIAL H T7gad Al & G- 3T & |/ The symbols used
in the question paper have usual meaning.

qUs - 37/ Section A

1.(®) T& T &I G AT &7 AT ATETS & & (AT AT 8 | 9T
AL IdT &7 {1 &1 SITaT & 1

(i) 47T

(11) 8 ITAT

(111) 16 74T

(iv) IRaEfaa
A wire is stretched to double of its original length. The value
of its resistivity becomes : 1
(1) 4 times

(i1) 8 times

(111) 16 times

(iv) unchanged

(@) /3 AT qTed [T & AIqddh HIT, FAaH (q=e
HIUT & AT & | AGH ([qqAT R AT AW & 1
(i) 30°
(ii) 45°
(iii) 60°
(iv) 120°
The refracting angle of a prism of refractive index v/3 is equal

to its angle of minimum deviation. The value of angle of min-
imum deviation 1is : 1

(i) 30°




(i1) 45°

(111) 60°

(iv) 120°

@) VLC & ATGT S & (STE1 L T auT C 9TRar &) : 1

(i) &oT

(i) &TT

(iii) TS x &)

(iv) 9HUs

The unit of v/ LC is (where L is inductance and C' is capaci-
tance) : 1
(1) hertz

(i1) henry

(111) farad x henry
(iv) second
() frET TEaT o 990 9 & (AU SEeT aiae s \o & | ffeT =1=r

gt (S8 TS AT AT -FAT T8t §1 o 0 AT &1 aF A4
A & [T 8T qITasd g0 1
(1) Ao

(1) nXg

(iii) Ao/n

(iv) Ao(n — 1)

Threshold wavelength for a photoelectric cell is \g. Work-
function of the cathode of some other cell becomes n times

that of the first cell, then threshold wavelength for the other
cell will be : 1

1) Ao
(1) nX\g
(iii) Ao/n
(iv) Ao(n — 1)




(F) &TITE AT TR JH, W ®r &

JHe' + , X4 — , VA3 4w

(i) T
(i) e
(iii) FAFEIT
(iv) ThsTeLT
In the given nuclear process, particle W is :

2H€4 + ZXA — Z+2YA+3 + W

(1) neutron

(i1) proton

(111) electron

(iv) positron

() Rw&lﬂv%w‘ﬁﬁg@rww 10% ﬁtﬁ%ﬁ‘ﬂz

A3 U Al Y {I(‘I(I‘ng'ﬂ el IS'Qj

(i) R/9

(i) 11R

(iii) 9R

(iv) R/11

In order to pass 10% of the main current in a galvanometer of
resistance R, the required resistance of shunt should be : 1

(i) R/9
(ii) 11R
(iii) OR
(iv) R/11

qUs - / Section B



2.(F) FHEHIT LAET AT AT ol quT A& (g | 1
Write the expression and unit of magnetic dipole moment. 1

(F) GeH T FT & 2 S90T T ITINT 150 | 1 What are the
microwaves ? State one use of them. 1

() ST AT HF FATATCTT & ? 1 What is meant by angle of
polarisation ? 1
() & [FaLH (p-n) AT SHATES I ATHAT & AIAT Ik
Aha | ? 1

R
05V
AMA—

IS5V =

Whether the (p-n) junction diode is forward biased or reverse

biased in the given figure. 1
@) 1 %-—l@l | -‘-l\((chc‘q*chrTﬁ‘Hlmd FITST T | 1 Define 1 henry of
self-inductance. 1
(F) IRT I &l TRATNT q6T AT (e T | 1 Write the
definition and unit of current density. 1

qus - g/ Section C

3.(@) ATIAT T T ForaT=ae & = &7 GoaL T ST |
2 Obtain the formula of the relationship of drift velocity and

potential difference. 2
(&) FHTT TasT oAl & TUSH TUT a-F0 § F5ag, SI-a 03T
AT &7 AT T AT T | 2 Find the
ratio of de-Broglie wavelength associated with a proton and an
a-particle having same kinetic energy. 2
() TLAATT &iq TAT T FoAT &l TRATINT HITAT | 2
Define mass defect and binding energy. 2

(&) T T IRTr H 5 mA ST ATEd & &l & | i R&r

HIT 1T I 2




05vE
15 V_i_

Current of 5 mA 1is flowing in the given circuit. Find the value
of the resistor . 2

dUus -7 / Section D

4.@F) fqeITIT SRT FT & 27 25 MHz G0 &l UF GHdA a4
FEEHT T (FaTd § 2-3787 & A Tfaa & | FHara &
e g WA &Y £ = 6.3) See /Al g 1ITa i I
TEHT AT BRIAM AT Gor#ars 2 3 What is dis-
placement current ? A plane electromagnetic wave of 25 MHz
frequency is propagating along x-axis in vacuum. The electric
field at any point in the vacuum is E =6.3j J volt/metre. What
is the magnitude and direction of the magnetic field B at this
point ? 3

@) C; uF TIT Cy uF 9TRar & &6 9Ty & 3T & 7
SIS 9% o 9TiRAr 20 pF 8 | IfT 398 I J SISt
SITT a9 oo 9Tiar 4.8 uF 8T ad C) T O, &f 9riarsa &
JTIATT JTA FITT | (C) > Cy) 3
The equivalent capacitance is 20 uF by joining two capacitors
of capacitances C'; uF and C5 uF in parallel. If they are joined
in series, the equivalent capacitance is 4.8 uF, then find out the
ratio of the capacitances C' and C (C > (C)). 3

(T) &7 GHT=a< aYT €< STaTar STl & 9 A= aTdT ad
T (1) ARV TIT (i) TATRYT aA 5T 8 AL FT 2?2 3
When the force acting between two parallel and straight current

carrying conductors becomes (1) attractive and (i1) repulsive and
why ? 3

() FATATET IR T FATATAT & ? L-C- R IO SATATEr TRT
& (T avges Cfaa= auT 31 @ (efa 7 e mafa &
i fefaT | 3 What is meant by




resonant circuit ? Write down the required conditions for the
L-C'- R series resonant circuit and expression for the frequency
in the state of resonance. 3

(F) ATEFEIT AT LRI AT THIR AT 10.5 eV FHI-FeA=t
qTAT 9T e IT HLA: 1 eV TUT 2.5 eV HaAT aTed Bl
A9fad gid & | IfT ST Rier-SAee=T sl ATIHay
ST ST RIHIT: Ky TAT ky TUT I7eh AT HEHI: v AT
vy BT AT (i) ky /ky TT (id) vy /vy & AT T HITAT | 3
Write down Einstein’s photoelectric equation. Photons of ener-
gies 1 eV and 2.5 eV respectively are incident on a metal plate

of work-function 0.5 eV. If maximum kinetic energies of emit-
ted photoelectrons are £y and k5 respectively and their veloci-
ties are v; and vy respectively, then find the magnitudes of (i)

kl/kg and (11) Ul/’UQ. 3

5.(@F) GHET TR &qL H YRTETal T I &K d qTe] a1 -
T T HAL BT AT TUT TRl GE1EAT § Jea g
HERLER PRI I S e 3 Derive
the formula for the torque acting on a current carrying loop in a
uniform magnetic field and define the magnetic dipole moment
with the help of it. 3

(<) foT T TR A EETEAT E SR iy, io T i H ST ST
ST (i) = S & [T oot ga1a & a9 (10) S & FTHRr ST O
a?ﬂ%r% 3

o b

i

Find the magnitudes of currents 71, 7o and ¢ with the help of the
given circuit, when (i) just at the moment switch S' is pressed
and (i1) S is pressed for a long time. 3

IYQr/ OR



T IR H e—Tadl 9RT g4 Vo= 282sin(1007t)
qoe  Eid & | G0 &7 A= Tawre 2000 AT &
3

g
T 40/xH 2000Q
{—sss56— W
C L R
-
R’ = 2000 Q

ST &ITSTT (i) T qroesT &l I AT 7ol I (i) TR
T IO QT (iii) TR & faarsr |

In the given circuit, A.C. source is given by V' = 282 sin(1007t)
volt. The internal resistance of the source is 2000€2. 3 Find
out : (i) rms value of source voltage (ii) inductive reactance of
the circuit (111) impedance of the circuit.

(IT) a9 IRIT & fau feiw & sFF few #r g 2 [ o
TR & EFar & UHIET & qedid J1d Hiau, Saih

IHHT A 0T 7 3
5v—L 4Q
60
VWY
20

What are the Kirchhoff’s two laws for the electrical circuit ?
Find out the reading of the ammeter with the help of the given
circuit, while its resistance is negligible. 3

() BT & AT (g & {19 & TIqa &l TTE HI AT
ST T qoT § G AT § Qaw ars | 3 Explain
refraction of light by Huygens wave theory, when waves enter
from denser to rarer medium. 3




(¥) FOUET THauie WAt & {6 uw qqaiia s
(A = 90°) & T8 AB 9T 45° | § =A9faq grar & | fra
for o5 AC & eq3iad srqafad aldt & | [ & = v

S EEREIENSISK IS I 3
ofe

Monochromatic ray of light is incident at an angle of 45° on
the face AB of a right angled prism (A = 90°), as shown in
the figure. The emergent ray is refracted tangentially from the
face AC'. Find out the refractive index of the prism material.
3

9qUs - g/ Section - E
6. fET aera afae=a & el fa=g 9 a91a &y &r ara<ar &l

¥ T &l |

AT/ OR

TS &7 FET F+TR 2 9 89T 9 (hdT f=g e & &
IeTT dIq &Y &l qraear & ga¥ JTd ATy | 5
Obtain the formula for the intensity of electric field on the equato-
rial point of an electric dipole. 5

OR

What is Gauss’ law ? Find the formula for the intensity of electric
field produced due to a point change with the help of it. 5

7. TR & ATART & [0 ATITF Tqa= JATsq | [ TUT 47
TIaear &l &r anl & AT9dae TRUTHT qraedr &0 J1 J1d
FHITSTT ST T (i) FAT GG, &7 AT (i) FAT AT G &M | 5

9



Yqr/ OR

R Y # @ 10 Wedd o i i g0 10 H T 7 |
famg O & iafew & I & & T JTa HIfTT aur fFHwor
AN AT 9150 | IfT AT 9T & GF9a H 7 {91 S0 a9
HIFT 9 dl &THAT AT | 2 5

« 20 Aft> — 30 ¥R ——»

State the required conditions for the interference of light. Find the
value of maximum resultant intensity of two waves having intensi-
ties [ and 4/, when sources are (1) coherent and (i1) non-coherent.
5

OR

Focal length of each lens is 10 cm as shown in the given figure.
Find the distance of the image of point object O from the convex
lens and also draw the ray diagram. If both the lenses are placed in
contact then what will be the power of the combined lens ? 5

. ETESUIST THT & [T FIT dl TSI U F3T & ? TS S
QTHTI[ & HoT &7 &h SAFE T & (AT e TeAad &l [ Ey : (i)
FoIT ST, (i) RO &G, (iii) FoT Fall | 5

Yqr/ OR

AT fa|vsT quT AThisT 963 § # T A= 8§ 2 Tl &

N [aV

I Udh I JSTEIU dhl FEIHAT & GHHATIT | TET FeATA 7
[y (aY c o C (aN
AT ST #41 Faa g g 2 5

What are the Bohr’s postulates for hydrogen atom ? Write down
the following for electrons in the ground state of hydrogen atom:
(1) Binding energy, (i1) Angular momentum, (iii) Total energy. 5§

10



OR

What is the difference between nuclear fission and nuclear fusion ?
Explain each of them with the help of an appropriate example. Why
is in both incidents the nuclear energy released ? 5

. n-ZT8T TUT p-2TET TR H 3L & Fitary | fearsu fF
TET AE & ATATAH [qed JaT aId & | 5

Yqr/ OR

p-n \ =T & (i) 3T TH=Ta a7 (ii) T3 AT SATHereIoTT &l
faa=mT ST | ST AT H 9T & 3T &1 & ST quT
fewm e frferw 5
Explain the differences between n-type and p-type semiconductors.
Show that both types of semiconductor are electrically neutral. $§

OR

Discuss the characteristics of (i) forward biasing and (i1) reverse
biasing in p-n junction. Explain the cause of origin and direction
of current in both conditions. 5

Wifas fAgai® / Physical Constants

9.1 x 107% kg dmeg
TAFELT IT AT (¢) = *1eV=16x10""9]

1.6 x 1071 C o
P o TS [MFA® (R) = 1.097 x
CATh I dlis (h) = 6.6 X 107 m-!

10734 J-s

TR & Faa & 97T (0)
=3 x 108 m/s

TAFELT T aL&TH T (m,) = L 9 x 10° N-m?/C?

» fata & Fggasiterdr (eo) =
8.85 x 10712 C?/N-m?

11



