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gl g 3T & uRxS uH & Ow afed 376 UAe UH & IHS QT T §

All questions are compulsory. The marks allotted for each question are indicated
against each question.

SR QReddr & UUH 8 & MY W HUAT 1A, ATHATDd &N, JCIIA g Pl ATH
3R T e ford|

Write your name enrolment number, Al name, and subject on the top of the first page of
the answer sheet.

AFaff@a d & T T Uy &1 3aX JTITHIT 40-60 Al H ST — 2

Answer any one of the following questions in about 40-60 words.

T AT TUT W Th ATN-IRPH STUTA hadod HT STAT T & g3 dIF Fa
& forw fohar STam &1 3o/ & GR1E dhael W agd IS dad g o §, f5ad
3HA GEA TR W YAy daig-gig el

(2)

(b)

(@)

(i)

39 [Aga/fRgid & a#F faf@e 3R 38 ¥y ffSw, S ddd W 9T Iu
gfdad 3R gy AT & HdR 3ctea fapfa & fg d&au gara g1

frell ETuRYT g7 arfeasd dR (ductile metallic wire) & fow ufdae—fasia

deh (stress—strain graph) &I HHT FIFT dR & A I dABU| dIh

(graph) & URIAS Y& AT H gavrar/ara a FeT o1 G §2
(UT35-8 ")

A construction crane utilizes a heavy-duty steel cable to lift structural beams at a
building site. During a lift, the cable experiences a high pulling force, causing a
microscopic elastic elongation.

(@)

(i)

Name and state the rule or law that describes the relationship between the
stress applied to the cable and the resulting strain within its elastic limit.

Draw a general shape of the stress-strain graph for a typical ductile metallic
wire up to its fracture point. What fundamental property does the slope of the
initial linear region represent? (See Lesson — 8)

td @afad er aes sTurdl arR & T TR # o= & for digar &1 ar @

HIUEY P &FBe 0.1 cm? Tl FE HINT-FR 3cUeed B & AU arR &1 385y
A TGS B 2% db dell JATE ol IfG SEAT w AT AME Y =
2x 1011 N/m® &, df dr & 37aegs dad g &1 0 Hifor|
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g # 38 aR P did WER BIC AP F Feax T Asifod (Frer ST sier ar
gl arF) H OO A ¥l W AT BT G AU FAT BIN? HET H PRI
ERIE (UT3-8 SW)

(b) An acoustic guitar player is tuning a steel string with a cross-sectional area of
0.1 cm?. To produce the correct musical note, the string must be stretched by 2%of its
original length. Given that the Young’s Modulus of steel is ¥ = 2 x 10'* N/m®.
Calculate the tension force required in the string.

Later, the same wire is cut into three equal shorter pieces to be used in a mandolin (a
small string musical instrument similar to a guitar). What will be the Young’s
Modulus of each piece? Briefly explain your answer. (See Lesson — 8)

2. fArafaf@d & & el T 94 &1 TR STHIT 40-60 eTeal H Aifoiu— 2
Answer any one of the following questions in about 40-60 words.

(a) TP I W IS aed A W 1.5 Ths & Th IR Gl G Jnar &, 3R s &

Uipiad adard ol 1.5 63 &1 39 uRgear &1 a faf@e 3R gesmse

I J3T 3 (amplitude) A UTH T o ¥l (UT3-13 W)

A child on a swing is pushed once every 1.5 s, and the swing’s natural period is also
1.5 s. Name the phenomenon and explain why the swing reaches a large amplitude.
(See Lesson — 13)

(b) 150 UH GIATA dTell Th TWAlAT gleh 5 Q. & fATd 3MIAH & AT greled
T &l AT AT (mean position) dUT TRA ATT (extreme position) TX ST
st Sott (kinetic energy) 3R fAfdst ST (potential energy) &1 0T Hifw|

(Urs-13 W)
A toy oscillator of mass 150 g has a fixed amplitude of 5 cm. Calculate its kinetic

energy and potential energy at the mean position and at the extreme position.
(See Lesson — 13)

3. AFaff@a d & frdl T U4 &1 3aT FITHIT 40-60 AT H SIfaiui— 2

Answer any one of the following questions in about 40-60 words.

(@) 1950 & gud #H, dRAT sifdw Rewr s aex R sue J I8 dhdagas
TeRia fhar a1 fF U @ ade dig & aq3n & aed & Ard ¥ ARG
fpar S Fha ¥ IdA H, Ig FAER FHIAD dgAT (Optical Fibers) & ATCIH
AP 3=9 M qTEAR &N IMURRAT T
TehTiRIeh A3t &1 A & IMUR W HeFafafld ot & 3w §eT:

() 38 gl Rga & a# faf@w, SEd HRoT g 59 g3 # gada
Soll-glfel & 91y FaRd Qar &

(i) ‘FIfET (cladding) FT UG (refractive index) ‘@R’ (core) & 3JUddATD
¥ HHA T @ 1T &2 (Urs — 30 ¢H)

In the 1950s, Indian physicist Dr. Narinder Singh Kapany successfully demonstrated

that light could be guided through a bundle of flexible glass strands. Today, this
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innovation forms the backbone of global high-speed telecommunications through
optical fibers.
Based on the physics of optical fibers, answer the following:

(i) Identify the optical principle that allows light to travel through these fibers with
minimal energy loss.

(i) Why is the refractive index of the "cladding" kept lower than that of the "core"?

(See Lesson — 30)

(b) IEHTA S W IRSE & WY GEAROT b AT HUR 3UUE dgd Hecdqul Bl

gl

() frdr 3uIE & ‘JoTdrel (geostationary) Bl & AT 3ETFH  JTIBIA
TSy

(i) 39TE g T TdE W TF & TUF & >R BWR-a1 4t s ¢ar &2

(U5 — 30 &)
Communication satellites are vital for live telecasts of sports events like the IPL.
(1) State the required time period for a satellite to be "geostationary."
(i1)) Why does the satellite appear to hover above the same spot on the Earth's
surface? (See — 30 Lesson)

4. Aafaf@a & & frdt w s &1 39T 100-150 ereat & dfor— 4

Answer anyone of the following questions in 100-150 words.

(a) TSI FA HUAT AADIpd 3¢l & fav UG a1, e 3qua 4:2:1 (daTs:
ere: ACTS) BT ATl
(i) I TRl Aa® dc T ars 28.0 TT &, O TE T@AF A (significant
figures) & AT ZHP AT g HX (m?°) H A HifC]

(i) 3FAT =L x Bx H ¥@ & 30T dd gV Aadd &1 faefa g faf@o)
(i) IR PI$ FAsley T $T & HA M H HF F 30° F POT W SON TA
TR Wiadr &, df 39 ao & &ifas 3R Feahr 3eaa Jg Hifaw)

(Urs-1 ")
The Harappan Era was famous for its standardized bricks, which followed a strict
dimension ratio of 4:2:1 (Length: Breadth: Thickness).
(i) If a standard brick has a length of 28.0 cm, calculate its volume in cubic
meters (m?) using the correct number of significant figures.
(i) Write the dimensional formula for volume using the formula Volume =L X B
X H.
(i)  If a worker pulls a cart of these bricks with a force of 50 N at an angle of 30°
to the ground, calculate the horizontal and vertical components of this force.
(See Lesson— 1)

(b) TFH T U & Hearn Rl adsfas Uk # e AfRd T W Ogedr §l
@ gofa & #Ror ol f g Ao F gl Far ¥ wwRdy G #
e dfd @ diad! &1 Haark & gaAd B @1 0.5 kg geIA 3R 14 cm Iy
AT dTell Uh HHATT AT (3 AT S bl B
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(i) S5ca & T H THSST fF Ul fr g, At & PAR F TUS e &,
dreft ToRE T8 W T gell St &1

() IfE P ¢ 4 m/s S URIAS TORET Aor § &fds qfF & T 30° BT
W fAdedt §, a 3ahr Afeda &fds gt (R) 3R 3fRean S= (H)

IGEAGHY
(iii) 39 WA & HAT H&T & IRd: Tsca-3mgoT (1) & aRefod HfEw, 30
T FAE S BEF A G (1= sMR?) (Urs-4,7 3W)

A automated water sprinkler is spinning at a fixed point in a public park. Due to

continuous rotational action, water droplets fly off the outer rim of the nozzle

tangentially to water the lawn. The sprinkler's rotating head can be modeled as a

uniform flat disk having a total mass of 0.5 kg and an outer diameter of 14 cm.

(1) Explain the underlying physics reason (in terms of inertia) why the water
droplets fly off along a linear tangential path the moment they lose physical
contact with the rim of the rotating nozzle.

(i) If a specific water droplet leaves the rim with an initial tangential velocity of 4
m/s at an angle of 30° relative to the horizontal ground, calculate its maximum
horizontal range (R) and the maximum height (H) reached by the droplet
during its flight.

(iii))  Calculate the exact moment of inertia (I) of this sprinkler head about its central
rotational axis, treating it as a uniform solid disk (I = %MRz).

(See Lesson —4,7)
5. fawafaf@a & @ fordl ush w4 &1 3% 100-150 2reat & §ifoe— 4

Answer anyone of the following questions in 100-150 words.

(a) TP O wEeRrer # Sfoad AR Aied & A9 A dUAT W W T
Aferaa 3107 & &1 pAA: Fucel & drg g H 78 AT g 4x1077 m B, FafH
HierdieTeT & ferw Ig 2x 1077 m B
()  Efogd 3R 3iferdisre 30731 & rms A30 1 3UTd < Hriow|
(i) ISV foF PIF-T AT Ao A faaRor HYf 3R =4t
(iii) T & sifasr RAEia (kinetic theory of gases) & 3TUR UX FHASTST fh gochl
A o At Fr gorem F P 7 3F I F = B F

(v) Tra A &1 AT Jb UY (mean free path) 31fAF T2 3qA 39 AT H 3v[H
Feaeet A Mgy & IR & @ Thd Ferar &2 (913-10 2T)

In a science laboratory, helium and oxygen samples are kept at the same temperature.

The average distance travelled by a helium molecule between two successive

collisions is 4x10~7[1m, while for oxygen it is 2x10~7" m.

@) Calculate the ratio of the rms speeds of helium and oxygen molecules.

(i) State which gas will diffuse faster and explain why.

(iii))  Explain why lighter gases generally spread more quickly in a room than
heavier gases on the basis of kinetic theory of gases.

(iv)  Which gas has the greater mean free path? What does this suggest about the
frequency of molecular collisions in that gas? (See Lesson — 10)
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(b) HURT H Bdl W @ Uell iR a3 TR TIAT & ATCTA T TR Fol1 &1 3UINT doit F 96 Tl
&, FFITeh 2T 7 MR YU AT &1 T Thot HUAT Bd W BIC TR FIF & forw Sor &ar
et &1 YTl & forT 3ueey ©d &7 8 9%d 60 m? & d U 3T drelm 3iad ak
faferor gt & @k Aaaie, JAT|q 1.36x10° W m™2, & R & A difaie f6
Aetell 3afad HI St T ST 20% Ul fagd Sail # aget ST &
AT AT &l 3R GITAIT:

(i) OdWAUAd Feol ER AT AT HIfAT]
() U & U e areh faga «id M
(i) 3G d9a & & 5 9 FF B, @ 35U YT Faf kWh & uResfora

Hfa|
(iv) @wEmsT fp #@N el g ak Fead: fafeor grr o ugadr &, a6
gl (conduction) IT HaE (convection) gRI| (U13-12 ¢ W)

India is rapidly increasing the use of solar energy through rooftop panels and large
solar plants because the country receives abundant sunlight. A school decides to use
its terrace for a small solar installation. The terrace area available for panels is 60 m?.
Assume that the average solar radiation reaching the roof is equal to the solar constant
on Earth, i.e. 1.36x10° W m™2. Assuming that about 20% of the solar energy falling
on the panels is converted into useful electrical energy.

Answer the following:

(1) Calculate the total solar power falling on the terrace.

(i1) Calculate the electrical power that can be obtained from the panels.

(iii))  If the panels work for 5 hours in a day, calculate the electrical energy

generated in kWh.
(iv)  Explain why solar energy reaches Earth mainly through the process of
radiation and not conduction or convection. (See Lesson — 12)
6. A & o aRASAST # & PIS v aRATar daR Hifar— 6

Prepare any one project as given below.

(a) U A& A G uder Gl FHT SUANIT Hch Teh HTURT HAY BT AlSel IATIT| o F A &Y
fth (+4.0 D) 3R /@ B &1 s (+1.5 D) &1 faandt v ora & 3 o (u=1.5) A Y
ST AT &, TFgdT ashar AT R, = +25 cm 3R R, = 25 cm &, a1fs Ig g@r
T fop a7 g% & oial & Ao & ufaeaid & ddhdr B

AFafafEad &1 393 e
6 o fAATAT 7 (lens maker’s formula) &7 3T Xch hid & oI DI BIhd @
(focal length) ST HITAT|

(i) PId &b o P AR (power) AT HIfAT|

(i) HUP H W A W oH A JUT o B & @b Afh (combined power) AT
G

(iv)  ra F oI H ATk H JoI=T T A TUT ol B & T ATk & Hifaw| gamse 6
FT Thol BT BT o al-oid IS B AT &7 & ufaeanfiid e Tahar &
HRUT faf@T|
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(v) R & o B o o g R S, e e - ¥ se g

Iehd gl T Blaf?
(vi) TAsIET b uaeir T4t 3 Ff-hal Tehel ol & TATH TR &Y oIHT &Y &4t adradr
& AT ®1 &feh STaet a1 Uk 3uYeh 3ETe}oT ST (T3 — 20 W)

A learner is making a simple camera model using two thin lenses. Lens A has power

(+4.0 D) and Lens B has power (+1.5 D). The student also tests a single convex lens

made of glass (u= 1.5) having radii of curvature (R = +25 cm) and (R2 =— 25 cm), to

check whether it can replace the two-lens combination.

Answer the following:

(1) Calculate the focal length of the glass lens using the lens maker formula.

(i)  Find the power of the glass lens.

(iii))  Calculate the combined power of Lens A and Lens B when placed in contact.

(iv)  Compare the power of the glass lens with the combined power of Lens A and
Lens B. State whether the single glass lens can effectively replace the two-lens
combination. Give reason.

) If the glass lens is immersed in water of refractive index §= what will be its

new focal length?
(vi)  Explain why two lenses are sometimes preferred over a single lens in optical

devices. Give one suitable example from daily life. (See Lesson —20)

(b) TS Shafd=Ta et F well # geAcRl & d & urE-ue Fud W igar|
38 gaAgelt o1 3uder & rer-3rerr Fufadt # fear m §:

Rafa T YRl T aETGed TIHF gRa (N.A.)
I 600 nm 0.80
II 450 nm 1.20

feu v et & YR W AFATART &1 3 §fST:

() < Rufadt & e fAfea @A (limit of resolution) FTd HIfAT

(i) ot Rufaat # ggaeelt & fAfea &A7dr (resolving power) JTd HIfST|

(i) aav & RAfa 1 a1 11 & g W 3ife wur feas & iR o)

(iv) 1.6 G & 3cd FEICHD gRE dlell FEAGH, AFT @ & Joiar &,
S FCACHD gRP oo 0.004 ¥, A foipe [fua ar fugsit
I ST T HA 37T P bl &2

(v) d9RoT geAceft H1 fadca &HAar de H v ffY gswl d@aw A
HAARTI

(vi) TUdaelr gaAeeft (ultraviolet microscope) dUT Soldgiad FadaR (electron
microscope) 1 faNe &fdrcT dgd AR eI ®I 3T HYT B 3AA U
fafeptor Y TORES & YR U ASST| Ig Y gdsT F 344 I PiF-a1
HAd A a3 & FEANR faavor fG@n dahar & 3R w4i?

(UTs — 23 W)
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A biology teacher is showing two close pollen grains under a microscope to a class.
The same microscope is used under two different conditions:

Condition Wavelength of light used Numerical aperture (N.A.)
I 600 nm 0.80
11 450 nm 1.20

Using the above data, answer the following:

(1) Calculate the limit of resolution for both conditions.

(i)  Find the resolving power of the microscope in both cases.

(iii)  State under which condition (I or II) the two pollen grains will be seen more
clearly and why.

(iv)  Why can a microscope with a high numerical aperture, such as 1.6, distinguish
two very close points better than the human eye, whose numerical aperture is
only about 0.004?

) Suggest one method by which the resolving power of an ordinary microscope
can be improved. Explain briefly.

(vi)  Ultraviolet microscopes and electron microscopes have very high resolving
power. Explain this statement on the basis of wavelength of radiation used in
these microscopes. Also mention which of the two can show finer details of
very small objects and why. (See Lesson —23)
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