qHY

facer:

Note:

IV' CAREERINDIA

gfesl ge=9s

2024
Aifte fagm@ (Sgi~s)
PHYSICS (Theory)
3 gue ] [ guria : 70

i) 39 yeIUS H §f 26 U § | FH U AR § |

i) T2 e 1 H 10 @ve | UAd Wre dgfddedry e § Ryl ued
@ IR H IR fadbeu AU W 2| 91 b ol IScRyRaer d faRag |
UG GUS H YT AT U Ud 3id & 2§ |

i) U AT 2 W 5 TP UG YA 1 3fh BT © | U G 6 A 15 B
YAH U 2 bl BT & | YT AT 16 | 23 db UAD YT 3 (b BT & |

9T GRAT 24 W 26 db YD YT 4 3(hl BT 8| U AT 26 Y TSl W
SeaRd 2 |

iv) U U3 H AT W BIg fddeu T8 § aaf 2 3fdl arel 2 UHi, 3 3fd! dTet
T Ul | 3R 4 bl dTel &1 YAl H ARG [ddbed U fhar a1 & | U9
g3l H§ ®ad Uh [ddhed &1 8 SR QT |

V) deldqelc] & IUANT BT AT Tl & |

vi) S8 3mmaega & Iy fefalRad Wifds Fadiel &1 SuanT o) Aad & —
c=3x108 ms?; h=6.6x103%js; €=1.6x101°C; po=41tx107TmA"L; drecsiiA
faraie k=1.381x1023)k7; amarmral F&aT Na=6.02x10%3mol; 1/4neo=
9x10° Nm2C?; =gm. @1 defd m,=1.67x107?7 Kg; golag™ @1 w&fa
me=9.1x103! Kg;

Reait fFaaie R=1.1 x 10’ m™!

(i) There are in all 26 questions in this question paper. All questions
are compulsory.

(ii) There are 10 parts in Question No 1. Each part is a Multiple
Choice Question. Here four options are given in each question.
Write the correct option in your answer book. The question asked in
each section carries one mark

(iii) Question No 2 to 5 carry one mark each. Question No 6 to 15
carry two marks each. Question No 16 to 23 carry three marks each
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and Question No 26 to 28 carry four marks each. Question No 28 is
based on Case study.
(iv) There is no overall choice in Question paper, however an
internal choice has been provided in two questions of 2 marks, three
guestions of 3 marks and all questions of 4 marks each. You have to
attempt only one of the given choices in such questions.
(v) Use of calculator is not permitted.
(vi)You may use following values of physical constants wherever
necessary-

c=3x10% ms?; h=6.6x103%s; e=1.6x101°C; Ho=4mx10/TmA";
Boltzman Constant k=1.381x1023Jk?, Avagadro Number
Na=6.02x10%2 mol?l; 1/4mep= 9x10° Nm?2C?2; Mass of neutron
mn=1.67x10%/ Kg; Mass of electron me=9.1x103! Kg; Rydberg
ConstantR=1.1x 10" m*

1. (i) T& ¥t &1 faggdars® 9o E diee €, 519 39 aguidd &_d © dl Sl

ad
ClH-cl dlecy ali— 1

EMF of a Cell is E Volts. When it is short circuited, its terminal voltage
will be-
(@) E Volt

(
(

b) E/2 Volt
c) Zero

d) E/3 Volt

(i) Fr=1 % & o9 A g gea TR 81 5— 1
Which of the following is not an electromagnetic wave-

(a) X-foreot

X-rays

(b) y-fa=ot

y-rays

(c) B-feol

B- rays
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(d) srarad fawoi

Infrared rays
(iii) YT JE IMTG § R AN | SOl YT 1 agicd Pl AT dRA W R
o &1 SR

1
In Experiment related to Photo electric effect on doubling the frequency
of incident light the retarding potential becomes-
(@) <
Double
(b) amer
Half
(c) T &
More than double
(d) =T & 7
Less than double
(iv) &4 gerelf & ot dve = fam # fag T 8-

Energy bands of three substances are shown in following figure-
F 3 F 3 F 3

LOnNIUCTon Dange

= = il [ I
E Band gap = - = G GBon han
] 0o KR e L-] g‘ --"- L0 ﬂu;
2 F_ Y
|'a_| ﬁ
- s o - - o e -
] . Sialonce band 5] . Shralinc ¢ band @ Jalgrcs band
Eg>3ev Eg<3ec Eg=0

3 ueref ® HHI—
These substances are respectively-
(a) TTAD, STGATAD, HATAD

Conductor, Semiconductor, Insulator
(b) srgaTeT®, HATAD, AT
Semiconductor, Insulator, Conductor
(c) BT, ATAD, AGaTAD
Insulator, Conductor, Semiconductor
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(d) FETeTD TG TTD, ATeAD

Semiconductor, Conductor, Insulator

(V) TRSISH URAY] & ol SHoll WX H Seldg= BT HIvR FaT &— 1
Angular momentum of Hydrogen atom in its ground state is-

(a) h/mt

(b) h/2 t

(c) h/an

(d) 2h/ 1t

(Vi) g & |TUe BiF AR ST @ UdID HA: 3,/2 AR 4 /3 T | B BT I
& ATUET JIAATD B— 1

The refractive indices (R.l.) of glass and water with respect to air are 3/2
and 4/3 respectively. The R.I. of glass w.r. to water is-
(a) 8/9
(b) 9/8
(c) 7/6
(d) 2
(vii) Il SMART BT BT I AT TAT FRIDIY &3 BT A ST S Al AR
$UT D AN DT AT B SIrefi—
If velocity of charged particleis doubled and value of magnetic field is
halved then radius of the path of charged paricle will become-
(a)8
8 times
(b) <1
Double
() =R
4 times
(d) 3 7
3 times
(viii) fageRIE AR & T HUS! Th Je W WA B | I 39 HeaHiey &
T o ST SY 9, $9dT gad fQefd 81 Srar 8, wiifd— 1
A coil of insulated wire is connected to a battery. If it is taken to
galvanometer, its pointer is deflected, because-

(@) IRd aRT U= B 2 |
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the induced current is produced
(b) Hmosel v& gHG @ AifT FR B &

the coil acts like a magnet
(C) BUse # BRI B T G S B

the number of turns in the coil of the galvanometer are changed
(d) SRIEd § 9 Big &

None of the above
Are—f= ueEl § <1 dEl @ aifwed (A) 3R &RUT (R) @& w9 A fafed far
AT 8| 3T SR A9 Ry T @I & AR 3ifdhd d-
Note-In following questions two statements are labeled as Assertion and
Reason. While answering these questions, you are required to choose any
one of the following four responses.
(@) A T R T 9T € 4T R, A &1 HE] AT $xa ® |
Both Assertion and Reason are correct and the Reason is a correct
explanation of the Assertion.
(b) A @2 R S 9 & <ifdh R, A &1 &I IR T8l Hell ¢ |
Both A and R are correct but Reason is not a correct explanation of the
Assertion.
€) A ¥ & «ifhd R3ra 2|
A is correct, R is incorrect
(d) A T R 1 3T © |
Both A and R are incorrect
(ix) rfwer(A)— degd &= @1 fazn ¥aa wofdva g6 & awad gl 2 |
The direction of the electric field is always perpendicular to the
equipotential surface
BHRUI(R)— FHlAWd I8 UR ) g 312l &l Ueb oI A GO I T of S
H oo a1 s 3 BT 2 |
Work done in moving a point charge from one place to other on
equipotential surface is zero.
(X) MMAHAF(A)— STd I YBI Hid & [USH ¥ BIhR Joikal @ Al U JqIdl 7
# foifora & e 7
When white light passes through a glass prism it disperses into its
constituent colours.
HRUIR)— U T 3Mgfed T 7RI | O Ared # o+ # gRafda et 2

5
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When light enters from medium to other its frequency is changed.

2. IR WREel el BIY & bw R I &3 oI digar gd fawg feaar sran
27 1
What is the intensity and potential of the electric field at the center of a
charged hollow spherical shell?

3. U% UATEd] ORT URU T G O 0.5 2 | IRUL H &RT TAT dlecsl & A

AR T BIRTT? 1
Power factor of an a.c. circuit is 0.5. What will be the phase difference
between voltage and current in the circuit?

4. TP I o9 DI Th kel U1 H QAR Sl 2 Rl ad-ie o &
YA & SRIER BT © | AT R gHd! Bibd U T © 2 1

A convex lens is dipped in a liquid whose refractive index is equal to the
refractive index of the lens. Then what is its focal length?

5. ol o TR faeawur 4, fote smgfa @ gl afe fraeh smafd 50 891 7
1

In half wave rectification, what is the output frequency if the input

frequency is 50 Hz.
6. | ST Tl B9 & D UR T AL ¢ Q@ TI 2 | 99 & YAF U A o dTell
e wored Fr 2? 2
A charge ‘q’ is placed at the centre of a cube of side |. What is the
electric flux passing through each face of the cube?
7. U&% Ui R TH Soldgid Bl Afdol Holl F9 ¢ | foaad! S—diTell daTqed
BICI & 3R Fi? 2
A proton and an electron have same kinetic energy. Which one has
smaller de-Broglie wavelength and why?
8. Hreferdl & I & 3 WRdhd R FT Y9G Usdl &, oid

(a) prsfordi @& g ot g g7 & M 7|

(b)s/a i gueferal # w1 @ [ 9g1 <1 ol © | 2
How.is the mutual inductance of a pair of coils affected when
(a) Separation between the coils is increased.
(b)The number of turns of each coil is increased.

9. T FHIR Wic FeiRA & wiel @ 9 & 0 d 8| =il & dr= d/2 HAers
BT TP GG DI ©lc I Al 2 | GIRAT UR 9T 91T gSIT? 2
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The distance between the plates of a parallel plate capacitoris d. A
metal plate of thickness d/2 is placed between the plates. What will be
the effect on the capacitance?

10. 60° @17 ararr sy 300 &1 fauea <ar 2 | fUSH & U<t &1 Judd-ie T
ERIT? 2
Prism of angle 60° gives a deviation of 30°. What is the refractive index
of material of the prism?

T
IR =l B BIHd X G §RD DI AN FFHATTAR o—

Focal lengths and diameters of aperature of four lenses are as following-

Lens Focal Length (=7 @1 ®I%d §¥1) | Lens Aperture (=9 §R& &1 )

Al 100cm 10cm
B 100cm S5cm
C 10cm 2cm
D 5cm 2cm

foU T TR oAt 7 & 5 Q7 A=At BT IfgTI® Ud ARG & w9 H aad ax
GG GREel -1 ST Webell 27 BRYT |1 qarsy |

Which of the given four lenses should be selected as objective and
eyepiece to construct an astronomical telescope? Give reasons also.

11. IR & URHIY] ATSA Bl AN IR | 2

State the limitations of Bohr’s atomic model.
3{erdy

IR f3roar aref 87 g9 99 failav |

What is Bohr’s radius? Write its value.

12. JeIft SRAWFR &1 T Husferdl & &1 dIs Al [Jga Fared =8 gar g, fhe

ol

Al it wrfie. Greel | fgdiad gred! # Rm=idRkd & Sl 81 $97?

2
Although there is no direct electrical connection between the two coils
of a transformer, yet energy is being transferred from primary coil to

secondary coil. How?

13. T A9 3rgdaraid df N TaT P YR & fgdlcid § & URdfidd fhar Srdr
27 &Y H 910 | 2
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How an intrinsic semiconductor is converted into N type and P type
semiconductor? State briefly.

14. 7= gRur § P 9 R & #eg ol el | e[ ORT &7 A S HIToY |
2

In the following circuit diagram find the value of current in millimeter
connected between points P and R.

200 0
S A R
o
SV mAJ P> § 60 02
=] I } Q
av

15. < HaArg=g Grdl - dedT BT AT 81:1 T | S ARV | I+ aTed
TR Uiy & Ifeass dem AfFTs o digdrsil &7 U s1d Sy | 2
The intensity ratio of the two coherent sources is 81:1. Find the ratio of
intensities of maxima and minima of the interference pattern formed by
their superposition.

16. Hh 3Mmabrer § 5x10%° Hz smgiy &1 faga g a’all &l a_a <& oiid o |
fIe[d gD TR DI Uga 3R $HD &l STIIANT Iy | 3
Find the wavelength of electromagnetic waves of frequency 5x10%° Hz in
free space. Identify the electromagnetic wave and state its two

applications.
17. = @ ¥ yeRfa T 9o %9 LCR gRuer(L=5.0 H, C=80uF, R=40Q)
230 dloc & TITadT IRT ST & 1 IIord 2 | 3

A Series LCR circuit (L=5.0 H, C=80uF, R=40Q) ) is connected to a 230
Volts alternating voltage source as shown in the following diagram.
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(a) 3/ Te & forg yamad &RT S Bl rgicd AT BT |
Find the frequency of the alternating current source for
resonance.

(b) gAY 3MgRT TR yRuer @I UfETET iR RT BT AT U N |
Obtain the impedance of the circuit and the amplitude of current
at the resonating frequency.

18. BSI @ ORI NG BT SUART B Y UHTY & URIGA & 9] B
AT BN | 3
Using Huygen’s wave theory, verify the laws of reflection of light.

31erar (OR)
Uhd T f¥g & BRI 949 Tt fdgd= fdwyg g I & fgb Yy g I &
HROT G171 dTel NfadHRol Ufed & AL Y IR 9aTsy |

State the main differences between the diffraction pattern formed due to
a single slit and the interference pattern formed due to Young's double
line aperture experiment.

19. UTeT JEgd 99T RIT 27 SHY TR UhTel dgd AHIBIT e DIy | 3
What is photoelectric effect? Derive the photoelectric equation related to
it.

20.a1g H Rerd U Bic Mot B W 0. 4pnC &7 AT & W TN BIC el {579
R —0.8uC &1 39T & & BRY 0.2N &1 ReRdgd 9 I &R @ 7 | 3
(a) T Al @ dr= o g S DI |

(a) TR el W YT el & HROT oW dTell 91 &RIT 52

The electrostatic force on a small sphere of charge 0.4uC due to
another small sphere of charge —0.8uC in air is 0.2N.

(a) Find the distance between the two spheres?

(b) What is the force on the second sphere due to the first?

21. ¥ g U & gEDH ugicd -2.6x107° & | gEOII a1 & UHR B
TSI 3R IHS =R T ol | 3
The susceptibility of a magnetic material is — 2.6 x 10~. Identify the type
of magnetic material and state its four properties.

22, % eI SIffdeaT # sfadad 819 dTell ol @l T MeV | HIfoTg: 3
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Calculate the energy released in MeV in the following nuclear reaction:
238 234 4
%U—:- mTh + ,He + Q

[Mass of U= 238.05079 u,

Mass of zf';‘;‘Th = 234.043630 u,
Mass of :He= 4002600 u, 1u=931.5 MeV/c]

3ferar

&1 AR BT TIHM WRATAT BT U 1:8 © | ITdb] AT HII Boamsii &1 rgurd
FT BRM? IS AMIDHR Tcdl BT U |1 S DI |
Two nuclei have mass numbers in the ratio 1: 8. What is the ratio of
their nuclear radii? Also find ratio of their nuclear densities.
23. p-n Y ST & U eraer WA qr fava gk @I aRYRT HIfog | garsy
& 3rgery wRd @1 dIeE fha yeHR uRafdd grfl 59 p-n A6 A —
(a) 37 1f¥=a BT 21 (b)Sc@H 1A= BT B | 3
Define the term depletion Layer and potential barrier for p-n junction
diode. State how the thickness of depletion layer will change when pn
junction diode is-

(a) forward biased (b) reverse biased.

3IdT (OR)
p-n Sfer fawior # affwferd <1 afdsamsi & a9y | 3
Explain two processes involved in the formation of p-n junction diode.
24, T3 Areid o YRREISHAT PI GRATYT HITY | SHHT THO ATZ0 ATHG I8y |

Rig B 5 el e 31 ik R= —— 1T 2, ot Sl & W ol

AT

2 4

Define the term resistivity of a conductor. Give its SI unit. Prove that

resistance of a conductor R = where the symbols have their usual

Atne?’
meanings.

AT (OR)
(@)= & fory de@ Ia v difkg— (i) f[aaia aares s
(i) faafra eones smaeT

10
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Sketch electric lines of force for following (i) isolated positive change
(i) isolated negative change

(b)er fig amaerq 3R —q Th TR 9 2a & U W W MY & | NIt B Sired
qrell T & odgad FAfgISTd & A g r ) Royd fdg P w faga &3 &
TOMET &Y | 9 r>>a B A dgd &3 w1 87?
Two point charges g and — q are placed at a distance of 2a from each
other. Calculate the electric field at a point P located at a distance r along
the perpendicular bisector of the line joining the charges. What is the
electric field whenr>>a?
25. AT & T I B ol ST HIoT BT IRATT &% | 15.0 FAI =31 a1et U
Ricier & Tell @ ®Hg W THaull e &1 (& fdg 9id 'S' w=am 741 7 | Riefer # 7.
0 Tl B HAE A U @UAdId 4 /3) T | fH0T NG gA1G IR Ui+l &1 Aag
@ I &3 DI AU BN THH IR b1el a1 H hetdl 7 | 4
Define the term ‘critical angle’ for a pair of media.
A point source of monochromatic light ‘S’ is kept at the centre of the
bottom of a cylinder of radius 15.0 cm. The cylinder contains water
(refractive index 4/3) to a height of 7.0 cm. Draw the ray diagram and
calculate the area of water surface through which the light emerges in air.

AT (OR)
TH g axg B (& fgsddl 9@y & A JUad-i n = ny/n,) [ et
g3 @1 gehdT 397 Ry 3R Ry B, @ AFH &M AT &, o< & el J=i Bl aghall

35 Ry 3R Ry B | axg &1 arafds ufafdm urd axe & forg o= @ ugelt 3iR
TN AAE WX IUdad &1 fbRor v iy |
gdel of & foly oig—f-far &1 93 ura o |

A point object is placed in front of a double convex lens (of refractive
index n = n2/n1 with respect to air) with its spherical faces of radii of
curvature R1 and R2. Show the path of rays due to refraction at first and
subsequently at the second surface to obtain the formation of the real
image of the object.

Obtain the Lens-maker’s formula for a thin lens.
26.

11



IV' CAREERINDIA

Uniform radial
magnetic field

AEIARICR U UGN & FSTEal IUIRT Uiyl H Hariad gRT fEr $89H oY TR
g fPaT=R &1 Udl & & forg fhar Sirar 2 | S309 &g BRI dTell U $HSell Bl
g, SIfdh Ud Rer 3T & uRd: goid & folv w@dd 8l &, I8 Udh gHd @ 3fadd
TS aTel gal gk I~ UhTHM B o & § Rerd il 2| Sid 39H o7
yared Bl & 99 39 WX Ud ol S0 B BT & |

The galvanometer is a device used to detect the current flowing in a circuit
or a small potential difference applied to it. It consists of a coil with many
turns, free to rotate about a fixed axis, in a uniform radial magnetic field
formed by using concave pole pieces of a magnet. When a current flows
through the coil, a torque acts on it.

(a)=d sl aRMM & g F1 87? 1
What is the principle of moving coil galvanometer?

(b)ﬂﬁ@@ﬂ%ﬁ%ﬁ%%ﬁ‘loﬂﬂwlwﬁwusmlE%WHW@WH
&3 & dI1g BT BT RAT BIIT?

If the magnetic field is radial, then what will be the angle between

magnetic moment of galvanometer coil and the magnetic field ?

(c) AT =rcd F{UsSell TRMAMUT H YJad AAATHR FHoSell Pl bR a1 Qa1 SRy
HUSAl B FHM AFhA & (oY FEDHII & H ISl W I arel ATHTH I
ATl TR AT YA TP BROT AT ST | 2

If the rectangular coil used in the moving coil galvanometer is made
circular, then what will be the effect on the maximum torque acting on
the coil in magnetic field for the same area of the coil? Give reason also.
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