(-]
v.‘
.

.
' X &
0

Uttarak d Board

" ”‘..
&’ ’..'.S’! 'o




school s. agl asem con

qHY -

foder:

Note:

gl g9

2024
Aifte fagm= (Sgi~s)
PHYSICS (Theory)
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i) 9 UeIUA H Gl 26 U © | W U AfAR § |

ii) e TRRAT 1 H 10 WS T | YIS GUS IgdDhedd g 2 FoTaH yd e
% SR H IR fdbed AU T & | F81 [Adhcd 3ol IcRgRaeT H oy |
TS TS H YBT TIT Y TS 3 &l 2 |

i) U9 G 2 W 5 TP UAD U 1 3B B & | UIT AT 6 A 15 OB
TP YT 2 3ihl BT 2 | G99 HET 16 | 23 db YAd Y99 3 3ih &l & |

9T IIT 24 W 26 b UAPD YT 4 (bl BT 2 | U GAT 26 & Tl W
MeTRT 2|

iv) U3 9§ 99T H ®Is [dded T8I § adfU 2 Pl dTel 2 Y9I, 3 3Pl dTel
A gl H SR 4 3fpl arel S Ul | TR fddod ue fhar mar g | v
g § dadl Udh fddhed BT & SR STy |

V) daAdgeiey & SUANT d ART T 7 |

vi) ST8T 3mmagad &1 ofy fAfarRaa ife fRadial &1 ST &) Jdd & —
c=3x10® ms; h=6.6x10"3%js; e=1.6x102°C; po=41x107TmAL; arecsri
fradie k=1.381x1023Jk>; marmar d=am Na=6.02x10%molt; 1/4nego=
9x10° Nm?C?; == @1 ¥efd m,=1.67x10?7 Kg; Soidg™ & wsfd
me=9.1x103! Kg;

Reaif foaaie R=1.1x 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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EMF of a Cell is E Volts. When it is short circuited, its terminal voltage

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
questions 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=1.6x10"°C; Ho=4mx107/TmA7;
Boltzman Constant k=1.381x1023Jk?, Avagadro  Number
Na=6.02x1023 mol?; 1/4meo= 9x10° Nm?2C?2; Mass of neutron
mn=1.67x10%7 Kg; Mass of electron m.=9.1x103! Kg; Rydberg

ConstantR=1.1x 10" m1?

1. () & 9ol &1 fagaares g1 E diee 2, 5 59 Iguldd &)d & ol Sl

fad
ClHel dlecys! eNl— 1

will be-
(@) E Volt

(
(
(

b) E/2 Volt
c) Zero
d) E/3 Volt

(i) =1 & & 3 A faga o o= T8 - 1
Which of the following is not an electromagnetic wave-
(a) X-fe=oi

X-rays

(b) y-fa=oi

Y-rays

(c) B-fawoi

B- rays

agl asem con


https://schools.aglasem.com/
https://aglasem.com

school s. agl asem comn

(d) sreRa oo
Infrared rays

(iii) YT e YTE | Gl AN H Ui YT 61 3Mgicd &l QR bl W (RIE

fawa &1 -

In Experiment related to Photo electric effect on doubling the frequency

of incident light the retarding potential becomes-
(@) <

Double
(b) e

Half
(c) < ¥ fe

More than double
(d) =Tt ¥ 7w

Less than double
(iv) = uerelf & St dve fa= o # fag ™ &

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

F 3 F

GONIUCHDN Dang

EnE Ry

i
Band gap o L

- - -
a =} L)
A '?'J',. G bang ] L5 oneE Bang - alered b

Eg>3ev Eg<3ec Eg=0

Y yeref B HHI—
These substances are respectively-
(a) ATAD, AGeTeTD, HATHD

Conductor, Semiconductor, Insulator
(b) srEaTeA®, HATAD, ATAD
Semiconductor, Insulator, Conductor
(C) FHETeID, AT, AGATAD

Insulator, Conductor, Semiconductor
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(d) wETAD TG ATAD, TATAD

Semiconductor, Conductor, Insulator

(V) TSRO AT & Hol FHoll WX H Seldg= BT DIV HIT 5— 1
Angular momentum of Hydrogen atom in its ground state is-

(a) h/m

(b)h/2 1

(c) h/4n

(d) 2h/ 1

(vi) aTg & AT Hia R STl & IUddId HA: 3/2 R 4,/3 T | B B Sl
& ATUeT JUICITD 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) afe TR BT BT T G TAT FRIDII &3 DI AT AR S Al AT
HUT B HE B ST 8 SR
If velocity of charged particleis doubled and value of magnetic field is
halved then radius of the path of charged paricle will become-
()8 T
8 times
(b) <1
Double
(c) TR T
4 times
(d) 3 7
3 times
(viii) fgaREl aR @1 te gHusel e ded | FAIfvia 7 | afe 39 feamiiey &
U of ST S dl, 39T qad [9eifa & orar 8, wiifa— 1
A coil of insulated wire is connected to a battery. If it is taken to
galvanometer, its pointer is deflected, because-

(a) IRT oRT ST I B |
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the induced current is produced

(b) Breeh vd grd @ Hifd B A
the coil acts like a magnet

(C) Husel § BRI DI FEAT IS STl ©

the number of turns in the coil of the galvanometer are changed

(d) SR # ¥ PrE A

None of the above
Ae—f= gl 9 |1 FweFl @l siffwed (A) iR @Rl (R) @ wU ¥ fafed fear
AT & | 310 SR A Ry T $Is & IR 3ifdha wv—
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 TF1 90 & 4T R, A @ {8l aRT $_al ¢ |
Both Assertion and Reason are correct and the Reason is a correct
explanation of the Assertion.
(b) A @1 R Sl 9T ® offhd R, A &1 T8 AR T8l Bl ¢ |
Both A and R are correct but Reason is not a correct explanation of the
Assertion.
€) A 9 € <ifd RemT B |
A 1s correct, R 1s incorrect
(d) A e R IF1 eI © |
Both A and R are incorrect
(ix) AFYHAA(A)— IT &= @ M Fag FHIYT 8 & ofdd sl ¢ |
The direction of the electric field is always perpendicular to the
equipotential surface
BHRUIR)— FAMIHT U8 4R ¥l fdvg 3T bl T WIF H GEX WF dd of S
# forar T SR T BT 2
Work done in moving a point charge from one place to other on
equipotential surface is zero.
(x) MFIPHAT(A)— TT9 Tdd YD Hid & USH A BI6x [oRdT & Al (9 FaIdl 01
# fawifora 81 <mar 2|
When white light passes through a glass prism it disperses into its
constituent colours.

HROI(R)— B @I AMgicd b AlIH ¥ R A1ed # o # gRafda gxcfl 2

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

2. SARIT WRIS Ml DI & bos R dgd &= &I diadl Td fawa fbar sram
27 1
What is the intensity and potential of the electric field at the center of a
charged hollow spherical shell?

3. U UcTEci gRT uRuey 1 2Ifdd i 0.5 & | YRYL H RT TAT diecsl & A

hHATTR FIT BRIT? 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. U I ol Bl Ueb el Ualed H QAT Sl & fOrehT fuaci-ieh o &
3MacId & IRTER BIAT & | A R gl Bied o a1 § 7 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. {5 ot x0T faseawor #, e\ amafa @ grft afe ol smafe 50 &<t 2
1

In half wave rectification, what is the output frequency if the input
frequency is 50 Hz.

6. | YT aTel 899 & g R Udh IMMA g I T 2 | 89 & TP U8 A o+ dref]
fIe]d heldd &7 57 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% WIEM 3R Udh Solagid &l Tfael Sl 9 g | fhaa! S—sfTell aRiqed
BICT B AR FI? 2
A proton and an electron have same kinetic energy. Which one has
smaller de-Broglie wavelength and why?
8. {USferdl & JHH & I URdhed WX T YT TSl B, 9

(a) gueforai & 4= @1 g g1 <1 IR B |

(b)StE TFT Gueferal H BRI & |1 987 &1 Sl & | 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. % HATR wic WA @l wicl & 4 @1 g d g | wiel @ 9= d/2 HAers
B T ©Tg B ©Ic IG! STl 8 | FIRAT IR RIT YH1g TSTT? 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° @ior grerm 59 300 &1 == <ar © | fUsH & ugrel &1 sudd-ie T
BRIT? 2
Prism of angle 60° gives a deviation of 30° . What is the refractive index
of material of the prism?

aferar
IR =l BT BIHd g d R BT AN IR o—

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

Lens Focal Length (o7 @' wied g¥1) |  Lens Aperture (=9 §R& &1 <T9)

A 100cm 10cm
B 100cm Scm
C 10cm 2cm
D 5cm 2cm

faU T IR o=l § ¥ B9 IT oAl BI AMGEID UG AFSHT & wd H FIMT B
ATl GRE a1 Ol Fhdl 8?2 HROT |l sy |

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

11. IR & WRATY] ATSd H HAN IR | 2

State the limitations of Bohr’s atomic model.
3ferdT

IR 3o aref 87 s9d 799 faRav |

What is Bohr’s radius? Write its value.

12. I TIABER 1 &1 |ueloldl & did dlg Wl [dgd Hared 81 8lar 8, R
A1 o urIAE gHusel! A fgdad @ueedl d wIHidRa & Sl & | da?

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. U A 3igarald b N T P UhR & 3lgdladd d dd gRafdd febar Srdr
27 Gy H 9arg | 2
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How an intrinsic semiconductor is converted into N type and P type
semiconductor? State briefly.

14. o<1 gRuer § P g R & Heg &1 fAcifier | dgd gRT &1 A9 =1 DI |
2

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

200 0
S AhAAA 5]
[o
SV mA} é 60 0
P I } Q
v

15. Q1 BATHREG AIdl DI A DI JUTT 81:1 2 | ST RO I g+ aTe]
TR Ufaey & Sfeass der s &1 daamil & o ud ad Iy | 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. #<h amrel H 5x101° Hz arglky &1 fagfd graaid il &1 a-T <& Sid o |
fIe]d JRId ORI Bl Ugdr 3R §HD QI GUANT gy | 3
Find the wavelength of electromagnetic waves of frequency 5x10%° Hz in
free space. Identify the electromagnetic wave and state its two

applications.
17. fr1 ama ¥ yeffa we &oft %9 LCR 9Ruer(L=5.0 H, C=80uF, R=40Q)
230 dlec & YITId] SRT Sd & AT FAIfod 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.

agl asem con
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(a) o Te @ foly goTadl ORT FAd @l 377gfed S1d DI |
Find the frequency of the alternating current source for
resonance.

(b) ST gy 4R gRuer @1 Ufare iR gRT &1 A U< @ |
Obtain the impedance of the circuit and the amplitude of current
at the resonating frequency.

18. B3I & X RAgT=d &1 SYANT B Y UHI & WRIacd & Al Bl
T P | 3

Using Huygen’s wave theory, verify the laws of reflection of light.

34T (OR)
Uhdl X7 f¥g & SR 999 dlel fdaad gfaey der 37 & fga var g g3 &
BRI g1 dTel TIDHROT FlawT & Hed TR <R gargd |

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. UreT dga yHE A7 27 SHA TR YBIRT dgd TSI Ged BITT | 3
What is photoelectric effect? Derive the photoelectric equation related to
it.

20.a1g H Rerd o BIC el 579 W 0. 4pnC &7 I & TR S BIC el 579
R —0.8uC &1 1A% 8 & HRUT 0.2N &1 ReRdgd 9o H1i R &l ¢ | 3
(a) TFT Al & I B Y AT DI |

(a) TR Mol WR UBel el & BRI e dTell 9ef a7 27

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. sl g uard @ gRe ygicd -2.6x107° B | DR e & UBR DI
UgeY 3R IFd AR 0T TRy | 3
The susceptibility of a magnetic material is — 2.6 x 10. Identify the type
of magnetic material and state its four properties.

22, =1 et sifAfear # sraqad 819 dlell ol &I T01 MeV H HIfTg: 3
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Calculate the energy released in MeV in the following nuclear reaction:
238 234 4
%U—} g.;,Th + ,He + Q

[Mass of *,'U=238.05079 u,

Mass of *) Th=234.043630 u,
Mass of :He= 4.002600 u, 1u=9315 MeV/c]

Jerar
a1 AR B TIHT RN BT AU 1:8 © | ITDI AGI FHoureii w1 U
T BT Jeb ANMNDII T-cal Dl JATd W S1d 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 A SRR & foU srgery wra qr fawa AR & gR9INT BIvTY | gargd
P srgery wRa @t dreTs fd UdR uRafid grft S p-n A S/TS —
(a) 31 31fa BT 21 (b)Sc®H S1fvHa &lar 2 | 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.

3J4dT (OR)
p-n S AT H§ Afffera <1 ufdbarsil o a9ssy | 3
Explain two processes involved in the formation of p-n junction diode.
24. fHA Aretds B UlARIEBAT bl URFINT DISTY | SHGT THO JATS0 AFD darsy |

Rig PIRTT fb B arad &1 ufekiy R= m BIdT ©, STl Udldhl & gar=g a7l

Atne?

= 4

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

. ml
resistance of a conductor R = ,
Atne?

where the symbols have their usual
meanings.

34T (OR)
(@)= & forg aggd 9o @] HifRn— (i) e garee smaer

(i) faatfira o omaeT

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

(b)ar fdg amawrq R —q TP S ¥ 2a @I G4 WX & MY © | AL Bl s
qiell @l & dgdd FHgwIeid & Agfe g3 r W Rerd fdg P wk fdgd & &l
T BN | STd r >>a B Al dgd &F w7 80
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. 9l & U g & foy SI=ad dIvT B aREINT 9 | 15.0 |91 B3 aret U
RIcier & Tell & dg W= UHavll Udrer &1 Us fdg | 'S' @r mr 2| Rieler 3 7.
0 THI B HATS TP UM (SMUacTidh 4 /3) B | fhoT R g910 IR Ui &1 A8
@ T9 &F DI AT B RTAY B Tb1el arg | Faverat 2 | 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.

34T (OR)
e fdg a¥] &I s gSTa @y & |Iuel 3fUad=ie n = ny/n,) s Tl
g3i @1 gehdl 39dT Ry 3R Ry 8, & A YW1 AT 8, o= & el &SI HI aehal]

f35a1 Ry @R R, B | 9% &1 adfads ufifew urd o & forg o= @7 ugell 3iR
a8 WX {Uac Pl fhRor R FifY |
gdel o @ oy ol a—ATdaT &1 33 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
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Uniform radial
magnetic field

Tod-MIe} Tdh IUBRYT & fSrIdT SUIRT yRur § yared eRT 37edT 398 oY T

g fa9ar=R &1 udl o & foy fhar SIrem 2| S99 d8 W1 dTell U fSell Bidl
2, 9% TH Rer a7 @ gRa: goia & fory wada Bl 8, 98 U g @ radd
U qrel ¢dl gRT Ia UHadH 5o g &5 § Rerd 8ifl 81 o9 399 arT
garzd Bl & 99 39 W Ud gl MY R BT 7 |

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)ae Husell aRFd & gra a1 8? 1
What is the principle of moving coil galvanometer?

(b) afs g &F 3 & dl TAMIeR & Huscll & DI MY Ud Fraid
&3 & 9/ BT BT R BETT? 1

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

magnetic moment of galvanometer coil and the magnetic field ?

(c) IfE Tt HUS TIRMMT § UYa ATIATHR RISl Bl JolldR a1 a1 S af
BUSAl & FAM &ABA b [y LD &3 H HUSell TR o4 dlel 3ffTddd gl
JTET UR T Y9I TSMT? HIROT AT SR | 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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