CLASS - XI (SESSION 2024 - 25)
HBSE PHYSICS SAMPLE PAPER THEORY

Max. Marks : 70 Marks Time Allowed : 3Hours
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General Instructions:

(1)  Thereare 35 questions in all. All questions are compulsory

(2)  This question paper has five sections: Section A, Section B, Section C, Section D and Section
E. All these Sections are compulsory.

(3)  Section A contains eighteen questions of1 mark each, Section B contains seven questions of
two marks each, Section C contains five questions of three marks each, section D contains
three long questions of five marks each and Section E contains two case study based questions
of 4 marks each.

(4)  There is no overall choice. However, an internal choice has been provided in section B, C, D
and E. You have to attempt only one of the choices in such questions.

(5) Useofcalculators is not allowed.

SECTION - A (9US - &)
. TP R AU F 2m/s> & @RI & 1Y 7T St ¢ | T§ 5 AhUs A fpa- g2t ad & ?
A car accelerated from rest at 2m/s’?. How far will it travel in 5 second ?
I) 10m i1) 25m
iii) 50m iv) 100 m
2. TS HUIUS r (01 & T UY BT R IGHR A AT |, HUT T faRITa= 8 -
1) 2mr 1) 27
i) mr v) I
A particle completes circular path of radius r, displacement of particle will be :
1) 2mr 1) 27
i) Tr 1v)  zero
3. TOMURME &TuISIoN & e, T Hae §0H faifie R qa adl g, S I § 30°T ...
i) 45° i) 60°

i) 75° iv)  90°



The angles of projection for which a projectile covers the same horizontal range, are 30° and

) 45° i) 60°
i) 75° iv)  90°
fohfl fUve W IR SA YA &, T SUHT ARUIBIATS
F .. m
H — ki
) i)
iii) F v) X
Ifexternal force on a body is zero, its acceleration is :
F m
D — il —
) m ) F
i) F iv)  Zero

2% IYUT TN aTell a8 UR 10 N & 9 4 5 fh A o salldh &I QiaT SIdl ¢ | sl IR HIRd
PLLEREFRUEIEHIT 1S

i) IN i) 5N

iii) 10N iv) 20N

A5 kg block is pulled over a Surface with a friction coefficient of .2 with a force of 10 N.

Calculate the friction force :

i) 1IN i) 5N

iii) 10N iv) 20N

2 fh AU I B BIs a¥g 3 m/s B AT YT B a1 ], ST TIAST Soll T g ?
i) 69d i) 9T

i) 189 v)  279d

What is the kinetic energy ofa 2 kg object moving at a velocity of 3 m/s ?

i) 6] ii) 9J

i) 18] iv)  27]

O DI TRl T frdl axg IR 4TS B HrelT g, A I b1 U St

) wgdie i) wed®

iy suRafdazgdis iv)  PIRel

When a conservative force does positive work on a body, the potential energy of the body :

1)  Increase 1) decreases
iii) remainsunaltered 1v) None
T8 I Tl TexTs & 1Y AT x0T BT HH -

) W ede i) Hedie

i) saRafdavears iv) ISRl
Value of acceleration due to gravity with increasing depth from earth surface :

1)  increases 1) decreases

iv) remainsunaltered iv)  None
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16.

HR & 3afe) (T) FTg & 3R

) ToR? i) ToR?

i) ToR™ iv) ToR™

According to Kepler's law of period (T) :

1) ToaR? 1) ToR?

iii) TaR'"™ iv)  TaR™

T2t & g IR TRE@IB YT & RO RO BT H .o gl

Value of acceleration due to gravity at centre of Earthis ...........................
3 afdaet 3R S fIB AP STAADT G
Ratio of volumetric stress to volumetric strainis called ...........................
.................................. fan wears fo ufded faw s T srqufas 3|

.......................... law states that stress is directly proportional to strain.

TP RA 1 DITABT ARTHTS A §iaR dgdl g | off A0t T JS1 88 § 137! aaTs HH: /3R 21 §
TUT BT AR r 3R 2r 8 | TEH 3TR SR AT H GTa 3R &1 SIJaTd T 82

A liquid flows through two capillary tubes connected in series. Their lengths are | and 21 and

radiirare 2r and rrespectively. What is the ratio of the pressure difference across the First and
2nd Tube.

TR &1 T ST TS 1L AES 152

Whatis the S.1. unit of latent heat of vaporization?

TH 319 UaTd o ey YRGT TRIR 0T (o) TUT SR TR 0N () H dey g

Write relation between coefficient of Linear expansion (o) and coefficient of volume
expansion () of a solid material.

FERISIE S

TP B (A) 3R ORI 3ffhd BRI (R) |

= W (i), (i), (iii) TR (iv) T 7 T & T IR BT 9T DY

)  ASRRGH TA T SRR, A DI g URSAT &

i) A SRR TGI8 SRR, A DI TGl AT T51 &

i) AYTEWR AT &

iv) A ST T SRR eI’

AFUBY (A): SHTAD BT I a0 g0 SHolt DI YR SATE |

PRI (R): SHTARS SHoit argdw= R AR g1

Two statements are given-

One labelled Assertion(A) and the other labelled Reason(R).

Select the correct answer to these questions from (i), (i1) , (ii1) and (iv) as given below.

1)  BothAandR are true and R is the correct explanation of A
i1) BothAandR aretrue and R is NOT the correct explanation of A
1i1) AistruebutR s false

iv) AisfalseandRisalso false
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18.

Assertion (A): Zeroth law of thermodynamics gives us the concept of energy.

Reason ®: Internal energy is dependent on temperature.

A HYT T ITE-

TH Y (A) 3R GERI BRI (R) | 11 TETTTHIE (i), (i), (i) 3R (iv) T 37 U0 & TGt SR &1
ECECaY

)  ASIRRTFITUE SIRRADI UG AR |

i)  ASIRRIFITUE R RA TG WHIHRUI g1 g |

il AT APTR A G

iv) ATA T RR W AT

ATHBYA (A): T BIC T TP fd H TR AAa I g & |

PRI (R): fBIT AT RiveH BT a1 §ART AR SHTdd i FidT ¢ ITe SITH BIeT 81 a1
N

Two statements are given-

One labelled Assertion (A) and the other labelled Reason ®. Select the correct answer to

these questions from the codes (i), (ii), (iii) and (iv) as given below.

i)  Both AandR are true and R is the correct explanation of A

i1) BothAandR are true and R is NOT the correct explanation of A

ii1) AistruebutR s false

iv) Aisfalseand Risalso false

Assertion (A) : All small oscillation are simple harmonic in nature.

Reason (R) : Oscillation of spring block system are always simple harmonic whether
amplitude is small or large.

A HY FETTTR- Tb YU (A) QERTHRUI (R) TATT TABIE (i), (i, (i), (iv) ¥ 3T U b Tt
IR BTIGI DI

)  ASRRGH 9T SRR, A DI el TRAT &

i) A SRR TG SRR, A DI TG A T8l &

i) AYIEWRIR IS

iv) A 3ET g SRRt A ©

IFUPYT (A) : TS e T St et 31

BT (R) : TS AT T T A Gra-=ie gt 8

Two statements are given-

One labelled Assertion (A) and the other labelled Reason ®. Select the correct answer to

these questions from the codes (i), (ii), (iii) and (iv) as given below.
i)  Both AandR are true and R is the correct explanation of A

i1) BothAandR are true and R is NOT the correct explanation of A
ii1)) AistruebutR s false

iv) Aisfalseand Risalso false
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Assertion (A) : An oscillatory motion in necessarily periodic
Reason (R) : A simple harmonic motion is necessarily oscillatory
SECTION - B (HUs - d)
ot 01 T faRITTT x = & + bt - ct? GRTFEATTAT R, TR t TpUs H g § SIR fawuTo x Hier
He 1 a 3R b ! faHT I I

The displacement x of a particle is give by x = a + bt — ct?, where t is time in second and

displacementx is in metre. Find dimension ofa and b.

HARI S DI TH IHT3 ¢ 3R TE ATHT4.2 ) & RIS 8, 58T 1) = 1kg m’s* & | A AfoTe fob
TH SHIZTI B Th YUITell BT IYANT HRd & FoRTH GoTH P 3B Ts o fh I H RISR Bl 8, ol
B SPIS Bm & SRIER Bl § SR THI DI 3PT5 s Bic ¢ | Faamd b =15 spredl & e A udp
HAR HIURATT 4.2 o' B R

A calorie is a unit of heat and it equals about 4.2 J, where 1J = 1kg m’s”. Suppose we employ a

system of units in which the unit of mass equals a kg, the unit of length equals 3 m and unit of
time isy s. Show that a calorie has a magnitude of4.2 o/ '3y in terms of the new units.
P B IR SRATTA F = 3i + 4 + 5k P PUT RIS = 5i + 4j + 3K IUAPRATS | T
ERUERRREIUEIRIEI Gy
The applied Force ?: 31 +4j + 5k on a particle produces displacement S = 51 + 4j + 3K.
Calculate work done by the Force.

OR
TTierT Sl SR HaT o sitel Heie) ford 3R 39 et 1 GgTaal ¥ ST &, Ul fordll geb 3R Wik
e HTHITHAMA B, i fobd ffs i aifaret Sl 31 B 2

Write relation between kinetic energy and momentum and with the help of this relation

answer, if a light and a heavy body have the same momentum, then which body will have
more kinetic energy?
TR FRUferet Soort e 8 2 fT RIS K 3 fere samT e & farfaa
What is Elastic Potential Energy? Write its mathematical formula for spring having spring
constant K.

OR
TR 10T T § 2 Uy e & ford 39ap1 A farfa |
What is the coefficient of restitution? Write its value for elastic collision.
U® gIRSIad ScIHESd [t ®I Sifidhdd 3000 fhaiuTd gl arcll BRI &l oM & g
f&ome v a1 1 UR IoM a1 ok & 3FIVRY &1 &1 &% d 425 JHY g1 Bie fUed
D! 3MfHad fa-1 qard Tg= HA1 g

Ahydraulic automobile lift is designed to lift cars with a maximum mass of 3000 kg. The area

of the cross-section of the piston carrying the load is 425 cm’. What maximum pressure
would the smaller piston have to bear?

HH B AIAM (27 STt AfTa™) R Eferad URATI] &t ST dTdR St T A ATg

Estimate the average thermal energy of a helium atom at room temperature (27 °C)
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30.

31.

32.

50 HieY el TId & IR BT GoqHM 4x 10 feliIm g1 G dR 80 N & a1d H g, dl dR R
SR TR DI T AT DY |
The steel wire .50 m long has amass of 4x10*kg. Ifthe wire is under a tension of 80 N. What
is the speed speed of Transverse Waves on the wire ?

SECTION - C (9Us - 9)
TS 9] U fod aRu 9 Mfaefid § | 39 avg &t 1. BT IHI-R0T, THg-a7 Ud 9Ha-
fRITO SRE SIS T |

An object is moving with a constant acceleration. Draw time-acceleration, time-velocity and

time-displacement graph for the object.

G HU BRI &b SHAH o g o [ T Jad Y |
Derive expression for centre of mass of two particle system
TS YU TG ?

TS St 3R ST STl & S et R HIfTY |

What is moment of inertia

Derive relation between kinetic energy and moment of inertia
g1 I T & IR H TR & A Famg|
State Kepler's Laws of planetary motion.
OR
HET AT 1Y T IHAd § ? SHPI Aol U Y |
What is orbital velocity. Derive Expression for it.
BGIH Tfh T 1 82 B Uik T H b 1T i ob forg siftreafert o Y|
What is adiabatic process. Derive expression for work done in adiabatic process.
OR
FHATYT Ufohan 1 g 2 GHATUIY Ufshan # fou 70 1 & forg ieieh Ured e |
Whatis Isothermal process? Derive expression for the work done in an Isothermal process.
SECTION - D (WUS-q)
TP Y& &S ¥ 0 HI0 W u I Y Pt & g &F B T oIl & | HAW & IS H1dd 9
S H &S B Ty T T by |

Aprojectile is thrown at an angle 6 from the horizontal with velocity u under the gravitational

field of earth. Find expression for time of flight and maximum height.
OR
i1 It Biys &1 | FaTd SR gRomHt &1 91 wftd a1 |
State law of triangle vector addition and prove expression of the formula of the resultant.
RAT B THg B ford iR R L
Write and prove Bernoulli's theorem.
OR
ed & Maad & 1w o) ford 3R fyeg o3 |

State and prove Newton's law of cooling.
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34.

AT Tofur =1 § 2 e gur & e ferfau

What is limiting friction? State the laws of Limiting friction.
OR

Rfdew g1 & T[uTE TUT RfdH T80 S0 H Faie R HY |
Prove relation between coefficient of Static friction and the angle of Friction.

SECTION - E (GUS-9)
Teh-URHTYS 19 & 3(U] H el b TRATY B1ell & | I8 fapri H foveht ot o= & wimradia
T PR YD § Ford <+ TRER Awiad &l & FHT=R [aaiford fasan S 9hd § 59 TR U
TR T HT U] 1 W [GRMaft & 71fd SR AHhd1 & | 3 SUD! 3 WId~d difedl g aul
GIEIRY BN BRI REAR G
f§-TRATIs 79 & ] H <) TRAN] SEd Bl R UG F 59 I8d & Tq7 317 ey
RIFTRIT TIfd & stfafka, 41 e sreff & ufvd: goia 7 off wR. Tovar 31 fg-mRuTe
T[T 5 WA DIl § o8 3 RIMTFRI A & qUT 2 g A Bl gl g |
) U fg-URHIUG U Pt WIdad Bl g

a) 2 by 3
o 4 d 5
i) TP IR T UG
a) He b) H,
0 O, d  Co,

iii) T Hifcdl I IRHUTNT DI |

OR
Sl -FHGHTS BT g WY B |
The molecule of a monoatomic gas consist of a single atom. Its translational motion can take
place in any direction in space. Thus it can be resolved along three coordinate axis and can
have three independent motions. Hence it has three degree of freedom, all translational.
The molecule of a diatomic gas is made up of two atoms joined rigidly to one another through
a bond. This can not only move bodily, but also rotate about any of the three coordinate axes.
A diatomic molecule has five degree of freedom, three with respect to translation and two
with respect to rotation.

1)  Adiatomic molecule has degree of freedom :

a) 2 b)
c) 4 d) 5
i1) The molecule of amonoatomic gas s :
a) He b) H,
c) O, d) CO,

ii1) Define degree of freedom.
OR

State law of equipartition of energy.
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)
i)
ii)

HUI I T Th FRR farg & SER-IR AR A 31|

HU R HIBR T T GG d 3Y fag Y BT o [GRITI & SIH A 87 |

CRERFCRRRICEACA R AN AT

36 A 3MTaq i & vl i pea g |

a) S Ged g R R PRI
) b daad i)
I ESEEGES! iv)

b) gt 3Tt 3ier p URa: A RN R :

i)

iii)

RCIEGIRIG] i)
iy gOId iv)
TR 31T T fr e Pga R ?

OR

UH=1g I
PRIEBEK]

R-3Mdfa fa
TP Y@ i

JAHUE ATAD HTE ? YHUS AleIh bl AdTg JTd BT |

The motion of the particle should be in a straight line to and fro about a fixed point.

The restoring force acting on a particle is always proportional to the displacement of the

particle from that point.

The force should always be directed towards that point.
These are the conditions of S.H.M.

Force which is always directed towards the equilibrium position:

a) Centripetal force b)

c) Normal force d)

The rotational of the earth about its own axisis:

a)  periodic motion b)
c) circular motion d)
What is Simple Harmonic Motion?

OR

Centrifugal force

Restoring force

non-periodic motion

linear motion

What is a seconds pendulum? What is length of the seconds pendulum?
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Marking Scheme
Subject - Physics
SECTION - A
) 10m
i)  ZERO
i) 60°
iv)  ZERO
iii) 10N
i) 9]
ii)  decreases
i1)  decreases
iv) TaR™
ZERO
Bulk Modules
Hooke's law
8:1
Joule/kg
Y=30
(d)
(d)
(d)
SECTION - B

By PRINCIPLE OF HOMOGENEITY

a=[L]

b=[LT ]

Class XI (Session 2024-25)

We know that : nju; = nzus
o [MJLRTH]

NZ=Mm—=m
uz [M35L5TS]

b c

_ M Ty

= g 12
1[M2] [Lz] [T2]

S| System New system

n|=4‘2n2=?

M; =1kg Mz = a kg

L|=1mL2=Bm

T1=1sT2=Yys

lTcal=42J=42kgm2s2 ~a=1b=2c¢:

1 k 1 1 2 -2
ang= 420 gy 1My 18,
akg Bm V¥S

snp = 4.2a7g2y?

~1cal =4.2a”'872y2 in new system

e g e S G G S G S ) G e G e S w—y

(1+1)

V2

V2

V2

V2
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23.

24.

25.

W = FES 1
= (3i+4j+5k).(51+4j+3k)

= 15+16+13
= 46Joule 1
OR
Recation between K.E. and linear Momentum. 1

P= \2mE

KE of Lighter body will be greater because KE o

mass

Coefficient of restitution is defined as the ratio of the magnitude of velocity of separation and
magnitude of velocity of approach. 1+1
For Elastic Collisione=1

Maximum mass that can be lifted, m=3000 kg

Area of cross-section of the load-carrying piston, A=425 cm’ =425 x 10-4m’ Va
The maximum force exerted by the load,F =mg=3000x9.8= 29400 N !
The maximum pressure on the load-carrying piston, P=F/A !
P=6.917x105Pa 2
Atroom temperature, T=270 C=300K V2
Average thermal energy =(3/2) kT !
Where,
k is the Boltzmann constant=1.38 x 10* m’kg s* K"
Hence,
(3/2)kT=(3/2)x1.38x10% %300 V%
On calculation, we get
=6.21x10-21]J V2
T= 8ON
1= .50 metre
m= 4x10°kg
T
v=  [|— 1
T
Where

4¢10°

u= mass perunitlength= =8 x 10" kg/metre iz

D=,/ 8073 = 10m/s Ya
810
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27.

28.

29.

SECTION -C

al 1

L—
t -
vT ! i 1
t -
xT ' f 1
+ =
Expression for centre of Mass 3

m, +m2 r2+m3 I,

r:
m, +m, +m,

Moment of inertia is the sum of the product of the mass of every particle with its square of the

distance from the axis of rotation. We know, kinetic energy 1
1 2

(E) = -mv 1
2

Asv = wr

So
1 2 2

E =—-m@w) !
2

= E= 1 Iw? 1

[.".I=mr?]

which is required relationship between kinetic energy of rotation and moment of inertia.
Kepler's Laws of Planetary MotionThey describe how 1+1+1
1) planets move in elliptical orbits with the Sun as a focus,
2) aplanet covers the same area of space in the same amount of time no matter where it is
inits orbit, and
3) aplanet's orbital period is proportional to the size of'its orbit.

OR
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Croital velocity (V. ) : Velocily of a satelite moving in orbit s called orbial velocity (V.).
Let a saleliite of mass is revolving round the earth in a circular orbit at a height ' above the ground.
Radius of the orbit =R+h where R is radius of earth.
Imori molin " The centifga and ceitipetalforces aring on he saelle”.
m¥? '"V«i

Centrifugal foice = e };(_zi"“"'il}
Centripetalforoe s he force acting fowardsthe centre of e circe s provided by gravitaiona force between fhe planet and satcite
~F= o 7 e (d)

(R+h

mi en

VU ey
_ SN Vo= E'JE
TR T R

When h < < Rihen orbital velocity.

%

V. = /gRis calld orital velochy Is vae ' 790 kmisee.

1

An adiabatic process is defined as. The thermodynamic process in which there is no

exchange of heat from the system to its surrounding neither during expansion nor during

compression.
ANSWER

Adiabatic process: PV7 =K
So, P=KV™

Work done W = [ PdV

or W= [KV7dV

y4+1 Va

Oor W=K x

1—4 |

K e A
or W:mX[VQ AR

or W=

& [T — B

1 Yy r—Y Yy r—
or W=_——x[RBWY "l gy
-7

_ BV -AW
=

or W
OR

1+2

Isothermal process is a thermodynamic process in which the temperature of a system

remains constant. The transfer of heat into or out of the system happens so slowly that

thermal equilibrium is maintained.
Suppose 1 mole of gas is enclosed in isothermal container. Let P,V ;. T be
initial pressure, volumes and temperature. Let expand to volume V ; &.
pressure reduces to P; & temperature remain constant. Then, work done is
given by
W = fdW
w = [ViPav
asPV =RT (n=mole)
RT

ik

> v, RT
W= 7 54V

W =RT f;} Jx‘:

=RT[laV |

=RT [InV - 1aV,]
Va
Vi

v
\lv =2303RT }ngm—vz
1

W =RTIn

1+2



31. (I) LetH bethemaximum heightreached by the projectile intimet, For vertical motion, 2%
The initial velocity=usin 0
The final velocity =0
Acceleration=—g
. using, v:=uw’ +2as
0=u’sin’0 -2gH
2gH=u’sin’0

u’sin® ¢

2g
(i) Lett, be the time taken by the projectile to reach the maximum height H. For vertical

motion, 2%
initial velocity=usin 0
Final velocity at the maximum height=0
Accelerationa=—g
Using the equation v=u+at,
0=usin0-gt,
gt,=usin 0
u sin 0

g
Lett, be the time of descent.

Butt, =t,
1.e. time of ascent = time of descent.
- Time of flight T=t, +t,=2t,

1

_ 2u sin O
g

T

OR
The triangle law for vector addition states that if two vectors are represented by two sides of a
triangle taken in order, then their vector sum is represented by the third side of the triangle

taken in the opposite direction. 1

(1) Mag:ﬁude of resultant vector

In AABN, ceﬁf?:f‘g— .. AN = Bcos6

SIT'IE:"BEN - BN = Bsiné

In AOBN. we have OB? = ON? + BN?

R? = (A + Bcos ) + (Bsin 8)°
R? = A? + B(cos? @ +sin? 8) + 2AB cos 6

R =yAZ? + B + 2ABcos @
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33.

Bermoull’s principle siabes thal an increasa in the spead of a fluid occurs simultaneously with a decreasa in
stafic pressure of @ decrease in the Muid's polential energy

To prove Bernoulli's theorem, consader a fluid of negligible viscosity moving with laminar flow, as shown in
Figura

Let the vieloity, pressune and area of the Mud column be py, vy and Ay atQand py, vs and As 1R Lol the

wolume bounded by 1 and R move 1o S and T where Q5 =Ly, and RT = Ly

R

A

It the Auid 15 meomprassiblea

The work done by the pressure difference per unit volume = gain in kinetic energy par unit volume + gain in

potential energy per unit volume. Now
.'11 I.: .-'l? L-g

Wk done 15 given by

W =F »d=p= volume
s W =p =,

1 .

2 1., 4 .
= K. E=—mt = El’ g = Epf -V =1)

1
2
._h‘fl\ l’t"z I3]
= = Leggined = Elr vy Ty

1 . 1 2
Fy + zpvi”™ + pohy = By 4 5 pva” + pohs

|
R el poh = conat,

OR

Newton's law of cooling states that the rate at which an object cools is proportional to the

difference in temperature between the object and the object's surroundings,

Proof/Derivation

1+4

Limiting friction is described as the friction created when two static surfaces come into

contact with each other
LAWS:

1) Thedirection of limiting friction force is always opposite the direction of motion.

2) Italways acts tangential to the two surfaces.

3) Itisdependent onthe material and the nature of the surfaces in contact.

4) Itisindependent of the shape and area.
OR
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35.

ymg
Relation :
B F
In AAOC tan9=g—i=g;=i=p 2
Hence p=tan0 1
Loerrcient ot static friction: pL=rtan(v), whnere L 1s the coefficient of friction and 6 is the angle
1) (d) 5 1
ii) (a) He 1
i11) The number of independent ways in which a molecule of gas can move is called the
degree of freedom. 2
OR
The law of equipartition of energy states that “For a system which is in thermal equilibrium,
its total energy is divided equally among the degree of freedom.” 2
I) (d) RestoringForce 1
i1) (a) Periodic Motion 1
ii1) Simple harmonic motion is defined as a periodic motion of a point along a straight line,

such that its acceleration is always towards a fixed point in that line and is proportional
to its distance from that point. 2
OR

Seconds pendulum: a pendulum requiring exactly one second for each swing in either

direction or two seconds for a complete vibration and having a length between centres of

suspension and oscillation 0£99.353 centimetre 2
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