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General Instructions:

1.

Candidate must write his/her Roll Number on the first page of the Question
Paper.

Please check the Question Paper to verify that the total pages and total
number of questions contained in the Question Paper are the same as those
printed on the top of the first page. Also check to see that the questions are
in sequential order.

Making any identification mark in the Answer-Book or writing Roll Number
anywhere other than the specified places will lead to disqualification of the
candidate.

Write your Question Paper Code No. 67/TUS/2, Set [A] on the Answer-Book.

(@) The Question Paper is in English/Hindi medium only. However, if you
wish, you can answer in any one of the languages listed below :
English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada,
Telugu, Marathi, Odia, Gujarati, Konkani, Manipuri, Assamese, Nepali,
Kashmiri, Sanskrit and Sindhi.

You are required to indicate the language you have chosen to answer in
the box provided in the Answer-Book.

(b) If you choose to write the answer in the language other than Hindi and
English, the responsibility for any errors/mistakes in understanding the
questions will be yours only.

312/TUS/104A NIRRT ¢ e.r.o.



T AT

1.

2.

TEell TR o UE I8 T AT STHATh ey ford |

AT ST ! SA19 f foh THA-TH o HA Y81 TUT T hl a1 & & & T T2 I8 & qad
SR B 2| 39 91a hT A9 ff B foh T i ®9 7 &)

IT-YIETehT H TgaH-Tag s 1@ (s Tl o SAfaies el Wi 3TgshAmh foraq T adeneff i
3T SEAT S|

I IT-YEThT W T-9F %1 HIg Fo 67 /TUS/2, ¥ [A] ferd|
() TH-TF shaol fa=</30sh | 31 e oft, ofe 39 =@ @ = <& 78 forelt wh wrwr H I @
Flihﬁ%
3t Tawdl, 33, ool sTeT, qfie, AerTe™, es, I, TS, e, TSR, hishvf,
wforgd), srafiEn, Jurel, Hefd, ek ait R

FHUT IT-f&ren 7 feu o st § ford fo6 ama form s & 3w fo @ 2

(@) =fe 31 &< wd 31Ush & sfeioes fopet 3= v o 3o ferd €, A Tl w1 wwgH # B4 areft
et /mafaat i et Saet It Bfi|

312/TUS/104A 2 AR T



Time :
0T ;. 3 gue ]
Note : (i)

(i)
(i)
(iv)

v)

(vi)

312/TUS/104A

3 Hours |

PHYSICS

Hiforen forsm
(312)

[ Maximum Marks : 80
[ qUiis : 80

This Question Paper consists of 43 questions in all.
All questions are compulsory.

Marks are given against each question.

Use log tables if required.

Section—A consists of

(@) Question Nos. 1 to 16—multiple choice type questions (MCQs)
carrying I mark each. Select and write the most appropriate option
out of the four options given in each of these questions. An internal
choice has been provided in some of these questions. You have to
attempt only one of the given choices in such questions.

(b) Question Nos. 17 to 28—objective type questions carrying 2 marks
each (with 2 sub-parts of I mark each). Attempt these questions as
per the instructions given for each.

Section—B consists of

(@) Question Nos. 29 to 37—very short answer type questions carrying
2 marks each and to be answered in the range of 30 to 50 words.

(b) Question Nos. 38 to 41—short answer type questions carrying
3 marks each and to be answered in the range of 50 to 80 words.

(c) Question Nos. 42 and 43—long answer type questions carrying
5 marks each and to be answered in the range of 80 to 120 words.
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7 feu T AR fasmedl § ¥ wEE U Ahed H IR foRd| T O Fw gl
T rafes foshen fam o 21 Tyl % T had s fomhew w1 WA W

(b) I T 17 ¥ 28—IKHE YHR & T, TAH 2 b &1 (2 IUYTF, TIH
1 3% )| 3 I & IW fer MU fEw % FgER <

IR ce-r.o.

()



(vi) WUs—@ H dftifera g
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(1)

(2)

N
Answers of all questions are to be given in the Answer-Book given to you.

aft Sl % I IR & S IW-Yfeaen H & ford|
15 minutes time has been allotted to read this Question Paper. The Question
Paper will be distributed at 2:15 p.m. From 2:15 p.m. to 2:30 p.m., the

students will read the Question Paper only and will not write any answer on
the Answer-Book during this period.

3 Y-UF Sl Ued & fou 15 e =1 g9y feanr mm 21 wea-u= &1 faquor duee #
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SECTION—A
Yus—-h
Note : For Question Nos. 1 to 16, an internal choice has been provided in
some of these questions. You have to attempt only one of the given
choices in such questions.
fem . A do 19 16 % o, 35 ywi # 3rafe fosheu feam mom 81 W@ woai ¥ few o
foshedi & @ 31Ul had TH fehew AT B
1. Pressure due to a liquid column does not depend on

312/

(A) its density

(B) its viscosity

(C) its height

(D) acceleration due to gravity at the place 1
fopet ga-wam &1 g fft 72 e 2

(A) FHH TIE W

(B) 3Hehl WMl T

(C) sHH FuE W

(D) 3™ WM W o o HRI @0 T
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2. In the sky after rains, rainbow is formed due to the phenomenon of
(A) interference (B) diffraction
(C) polarization (D) dispersion
gyt o YA MR H $5edy o h HROMG Tieed @
(A) =afRT (B) feoradw
(C) gam (D)  af-fergraor

3. When a constant net external force acts on a body, which of the following
physical quantities may not change?

(A) Position (B) Speed

(C) Velocity (D) Acceleration

Se forell i W &% 3R 2 9@ 99 WU g &, df Hefiad § 9 frg wifae
e § % uied T8 geme

A) feafa (B) =T

(C) = (D) R

Or | HYan

A force F acts on a body of mass m for t seconds. The change in its linear
momentum will be

(A) Ft (B) Fm
F F
(C) - (D) -

m geaAH & forel fie W t Tehg & foIU IS o F o1 Sam 21 396 (&g o |
aftadq g

(A) Ft (B) Fm
F F
© = o)

4. A body of mass m is thrown vertically upwards in air with an initial
velocity v. Its kinetic energy at a height h will be

1 1
(A) equal to 2 mu? (B) more than 2 mu?

(C) less than %mv2 (D) mgh - %va

312/TUS/104A
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m MM % et fig &1 ag & s a9 v ¥ SeterRa: FW 6 3R IV AT 1|
Yad ¥ h $a13 W $EhI TS Bl I AH AT

1 1
A 3 muv? % ST B) 3 muv? ¥ sl
L 1 2
(C) 5 mv o &0 (D) mgh - 5 mv
5. Which of the following phenomena is not exhibited by sound waves? 1
(A) Refraction (B) Diffraction
(C) Interference (D) Polarization
wfh qu frafafea & 9 fa uftgeT o1 weela T8+t €7
(A) 319 (B) feoadA
(C) =AfeRTor (D) gau
6. Which of the following harmonics of its fundamental note is missing
from the sounds produced by a closed pipe? 1
(A) Second harmonic (B) Third harmonic
(C) Fifth harmonic (D) Seventh harmonic

I Y NI 30 | # e W) Fmfafed @ @ we- gl gt e @
BT ?

(A) fadf gt pomgfa (B) Tt T g

(C) =m T T (D) &FF I ToTEhy

7. An electric field E holds an oil drop (in air) having charge ne and
mass m. The magnitude of E is

(A) ne/(mg) (B) mg/(ne)
(C) nge/m (D) nmg/e 1

B Fe@ 89 E, m GEHF T ne AW FI UH IA H 4 F (g F) 4RO F@ 2
F 1 i@ 2

(A) ne/(mg) (B) mg/(ne)
(C) nge/m (D) nmg/e
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8. The SI unit of electric field is
(A) A m! (B) C2m™
(C) Vm! (D) C m™ 1
e & 1 SI AE 8
(A) Am! (B) C2m™

(C) Vm! (D) C m™
Or [ HYar

Two concentric spherical surfaces of radii r and 2r have a point charge g
at their centre. The electric flux through these surfaces will be in the ratio

A) 1:1 B) 1:2
C) 2:1 (D) 1:4

rd 2r A1 % QU Mo g8i % IWAME g W Th o oW g @ 21 3 ysi @
ToRA Tl J9Ed Felddl T 3TUTd &I

A 1:1 B) 1:2
€) 2:1 (D) 1:4
9. To obtain the maximum resistance, three resistors r, r, and r3; should be

connected as
8]

— MAA—AAA— VW
8] 0] '3

VWA VWA
r3 0]
n

\%\%2%

2A%%
3
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3fereham gfeie I S % fow = wfeiesnt ry, 1, @ ry & fefafea @ @ e foamm
H Sier M =g ?

8]

—AMA—ANA— VW
rl r2 r3
(A) — (B) W
VWA WA
3 g
’
A
¢ o — NN — NNV —NMNN—0
(©) Wi (D) sy
3

Or |/ 3A9an

A wire of length L and diameter D will have the minimum resistance when
its length and diameter are

D
(A) L and D (B) 2L and D)

L D
(@] 3 and 2D (D) L and 5

TS L qUT S| D 9T Ush R b1 UfalY =[Ad BN 9 39 dR Sl ArETg 3R S
&

(A) LW D (B) 2an'r§

L __. 2
(©) W 2D D) L

10. The light waves from two coherent sources of intensity I interfere.
In interference pattern, if the intensity of light at minima is zero, the
intensity of light at maxima is

(a) I B) I

(C) 2I (D) 4I 1
I fgran & @ HEeh |idl 8 3 aTell Yol qll SAfdehiul il 8| safaentor ded # afe
s W g 61 digar S @, @ 38 W Y A1 disar &

(a) I? B) I

(C) 2I (D) 4I

312/TUS/104A 8 AR T



Or [ HYar

A single-slit diffraction pattern is obtained using a beam of red light. When
red light is replaced by blue light

(A) the diffraction pattern disappears
(B) there is no change in the diffraction pattern
(C) the diffraction fringes become narrower and get crowded together

(D) the diffraction fringes become broader and move further apart

AT YT YT 1 ITANT Hieh Ueh Uehel Tt foarda ¥edt wme fohon o 21 5@ @t webwr
i et yehrw grn wferenfua fokam Sram 2

(A) foad e e & S ®

(B) faada ¥ & #1g ufted F&f g

(C) fTaad= fbal @hivl &1 St § 3R 9&-um 31 St &

(D) foadw st 3 <t & ot € ok w-q@t & @ & St @

11. Hydrogen atoms are excited from ground state to a state with quantum
number 4. The maximum number of spectral lines emitted will be

(A) 2 (B) 3
(C) 5 (D) 6 1

BEGISH TWATY] Wl IEUG ek =TT Holl T ¥ HIcH T& 4 Sl 8T § AR
T B 3EE 3 B aTelt TWegHt W@nstt i 3iferehan " gt

(A) 2 (B) 3
€ S (D) 6
12. Two solid spheres of the same metal having masses M and 8M fall

simultaneously in a viscous liquid. If their terminal velocities are v and nv,
then the value of n is

A) 2 (B) 4
(C) 8 (D) 16 1
312/TUS/104A 9 AR 1 e.r.0.



UH & 91 % 94 g 39 Mo, [k gemE M td 8M §, Tt wH ga § ue iy fina
g Afe 3% =g 97 v AR nw B, 9 n H AT B

(A) 2 (B) 4
(C) 8 (D) 16
Or | HAYan

Two spherical drops of the same liquid have their volumes in the ratio
1:8. The ratio of the excess pressures over the atmospheric pressure
inside them will be

(A) 8:1 B) 2:1

(C) 1:1 (D) 1:2

T & 39 I & MARR gai & IR § I 1: 8 | IYASHT ¢F hi gordr §
3Toh WK o Q@RI § AT BT

(A) 8:1 B) 2:1
C) 1:1 D) 1:2
13. 10 capacitors, each of capacitance 5 uF, are connected first in parallel and

then in series. The ratio of the maximum and minimum capacitance so
obtained in the two combinations is

(A) 100:1 (B) 50: 1
(C) 10:1 (D) 5:1 1

10 urfe, {8 & ys it aifedr 5 uF 2, Teat urwdshy 3 TR Sofishn & Sig wm
&1 A H 3H YR WH SARyehad 3N =Had Tiaisii w1 I 8

(A) 100:1 (B) 50:1

(C) 10:1 (D) 5:1
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Or |/ 3AYan

If a very thin metal foil is introduced between the plates of a parallel-plate
capacitor of capacitance C, at its centre, its new capacitance will be

(A) zero B) 2C
C
© D) -

Ife C enftan & et TmiR wie gurie il widd & Si-se g T ST gdel
=t ufqy *0E Su, o gEeht Wt arfar & St

A) A=A (B) 2C

(C) C D) -

14. The order of magnitude of best suited frequency of e.m. radiations to be
used to observe a particle of radius 3 x 10™* cm will be

(A) 1012 (B) 103

(C) 10% (D) 101° 1
3% 107 cm oo % forelt o1 % Jgor % fow SwE H e S A -
faferror <t walfss 3wy smafa @ wfmmr i wife grft

(A) 1012 (B) 10%3

(C) 10 (D) 10'S

Or | HAYan

If the angle of maximum polarization on the surface of a medium is P, the
velocity of light v in the medium is given by (c is speed of light in vacuum)

(A) v=ctanP (B) v=ccotP

(C) v=csecP (D) v =ccosecP

gf forell meam i a8 W AfURan gaur &1 I P g, 9 39 HIEAW H YR 1 AT
v 8 (Fata § geerer 6l =1 ¢ B)

(A) v=ctanP (B) v=ccotP

(C) v=csecP (D) v =ccosecP
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15. In terms of Bohr radius aq,, the radius of the third orbit of hydrogen atom

will be

(A) 3a, (B) 9a,

© 3a, (D) %an ]
S B a, % T A ERESH oM € e wer 6 e 2

(A) 3a, (B) 9a,

(C) J3a, D) +a,

Or [ HYar

The ionization energy of hydrogen atom is 13:6 eV. The ionization energy
of helium atom is

(A) 544eV (B) 27-2eV
(C) 13-6eV (D) 68 eV
EREISH T hl TR et 13-6 eV 71 Eifcrd W] i ST St gnft
(A) 544eV (B) 27-2eV

(C) 13-6eV (D) 68 eV

16. Which of the following devices has its IV characteristics in the fourth

quadrant of Cartesian coordinate system? 1
(A) Zener diode (B) Photodiode
(C) LED (D) Solar cell

freffiaa § & f59 G & LV stfireem st frwis someh % aqd wee § 2 §2
(A) SR ST (B) WREMEE
(C) To o o (D) R &

312/TUS/104A 12 AR T



Note : Question Nos. 17 to 28 are objective type questions of 2 marks each.
Some of these questions have 4 sub-parts. You have to attempt any 2
sub-parts out of the 4 sub-parts in such questions.

e : U d@n 17 4 28 d% 2 3ih & TGS THN b YW Bl 0 T FB U 4 4
399 feu U 2| 39 YRR % Yl § oTen! fou MU 4 3IuWE § ¥ fey 2 Suwm
& IW & 2

17. Read the passage given below and answer any two of the four questions
that follow it : 1x2=2

Sadi Carnot visualized an ideal engine consisting of an ideal cylinder fitted
with a piston of perfectly frictionless and insulating material and filled with
a perfect gas, and there was an ideal heat source maintained at a constant
temperature Tq, an ideal heat sink at a constant lower temperature T,, and
a lid of perfectly insulating material. Carnot showed that even this ideal
engine cannot convert 100% of heat into work and its efficiency does not
depend on the working substance.

Each cycle of a Carnot engine involves two isothermal strokes and two
adiabatic strokes. The indicator diagram of Carnot cycle is shown in the
figure below.

H= for MU srgese #1 dfeu 3R TR suss 31 feu T ur wwA # ¥ 6 @ % 3™
IS

TG HHT 5 Toh 3TMC S ol hodd] hi [EH Teh 3TeR &feTel M 831 o, S quid:
TouIfeE 3 areh vered % freT ¥ I on qun sEd s ey | Wl oft, Ik wny
& TH TGN FST HIq o7 (e a9 Ty T A W@ A1 HehdT o1, Th G ST
&k off ST smehd AW aM 7, W S0 @ ot 9 U Ui amoie et @ e
oqT| HHT 4 T foh I8 ey 3= ft 100% ST HI B H UGN T B Fehal
o1 3 3Rl gl wRIHH uered Wt ad et off|

FHMEI I & TP Ih § ¢ THATT 0T 3R T TG =0T IS Bd d| HET T
%1 HgEs M@ = fo d gwlan mn Rl

A A (Ph Vl)
Tll
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(@) In a Carnot cycle

(A) an isothermal expansion stroke is followed by an adiabatic
expansion stroke

(B) an isothermal compression stroke is followed by an isothermal
expansion stroke

(C) an isothermal expansion stroke is followed by an adiabatic
compression stroke

(D) an isothermal expansion stroke is followed by an isothermal
compression stroke

T HMEI @ H

(A) T THAM foRdmor =X01 & 91 Ueh TGS foRedmor =Xor 3Aman 2
(B) U GHATIH TUled =01 & &I¢ Ush HHATA feReior =Ror 31mar 2
(C) T oA fordior =01 & 91 Ush TGS Tdied =0T AT @
(D) T GHAT foRdmor =Rl & &g Ush GHATYE Tdied =RuT 37mar 8

(b) In a Carnot engine, heat is

(A) absorbed during isothermal expansion and released during
isothermal compression

(B) absorbed during isothermal expansion and released during
adiabatic compression

(C) absorbed during adiabatic expansion and released during
isothermal compression

(D) absorbed during adiabatic compression and released during
isothermal expansion

Tt wHT 3 T ST

(A) THard foemer & R @t gt 8 3R gHardy fted & gRE faged
Bl 8

(B) Gwardia fowamor o SRA sraenfyd gt @ 3 Tgrsf gdied & < fow
Bt ®

(C) Tgrefi foamur & <RF sEwIfYa &t 8 iR gward ddied % <Re fomw
Bt 7

(D) Fgrefig Hdted & NH SEvifa gt 2 iR sward fowamw &% <R fomew
Bt ?

312/TUS/104A 14 AR T



(c) The amount of heat converted into work in each cycle is equal to
(A) heat absorbed
(B) heat released
(C) (heat absorbed — heat released)

(D) (heat absorbed + heat released)

T T § HE § qiafda g9 arelt Fe w1 afEm g 2
(A) ITEMNT FEAT & T

(B) foqes =1 &% SR

(C) (raumfya w1 — fogs SoT) & SRR

(D) (STasifyd o1 + faueh FoAT) & TR

(d) Working substance for a heat engine can be
(A) necessarily steam
(B) necessarily petrol
(C) necessarily a perfect gas
(D) any gas
FET 31 o oI SR qgid & Tohdl &
(A) AfERE: 9
(B) sfawid: dgr
(C) Ifarda: +1§ 3med |
(D) =rg ff T4
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18. Complete the sentences using the words given in the brackets (any two) :
1x2=2
( electron; nucleus; neutron; proton; a-particles )

(a) In chemical reactions, is not affected.
(b) The best projectile for triggering a nuclear reaction is

(c) When QSEU nucleus is bombarded with a neutron, along with the

nucleus of QSng, some energy and one is released.

(d) When nitrogen gas was bombarded with high energy , nitrogen
gas got transformed into oxygen.

i g # feu U wedl 1 ST Hh ST w1 qU AT (HE Q)
(3orergi; FATTeh; =g, TS, o-<huT)

(%) TEmfes rfufpenett d, _ wnfaa 7@ gam

(@) ferelt Tifirehr srfufsean 1 & & & fofu waam yaos g g |

(M) W 238y wifek W REH ¥ WeR fRE Sen €, A 293Np % i % wY 5w
Foll 3N T Icafia grar 2l

(") & I T W IA Snall H BRI E, q AEH T8 AT T\
¥ FU@kd & TSI

19. Read the passage given below and answer any two of the four questions
that follow it : 1x2=2

To find the net force acting on a body, we consider only the external forces.
Because, all internal forces between its molecules will add to zero as per
the Newton’s third law of motion. The same law also tells us that to find
the various external forces acting on the body, we will have to take into
account the various bodies in the surroundings of the body which interact
with it.

The net force acting on the body is determined geometrically by applying
the law of polygon or algebraically by applying the method of resolution of
vectors.

The body is in translational equilibrium if the net force acting on the body
is zero.

(a) While calculating the resultant force acting on a body, why do we not
take into account the interaction forces between its molecules?

312/TUS/104A 16 AR T



(b) What is the condition under which a body stays in equilibrium under
two forces?

(c) What are the conditions under which a body stays in equilibrium
under three forces?

(@ S —

A book is placed on a table. What are the various forces acting on the
book?

= feu T 37g=eg i afeu 3TN 3Heh 3R U T ar Wi § 9 fohedl @t o I G

fortft fie W oM 911 3¢ o1 1 10 B & oI g9 haodl 39 W oH dT] SRl oAl
W foar #d &1 Fifh, suh 3T & g T arel auft STl Sl 1 AN dr =ged
o Td < i FRm o AFER A B S 2| 9 e g w9y o waran g fo foeet fug
W N 9l fafie amer s B T w6 forw g6 3w fig % 9w 3R fommm 39 e
fiel = ST BT @ S sE fiT % Wiy =ik e 2

fopet e W o ATt =2 9t < Frufor & foau an a1 a1 st oty § sgys & fem
1 IWM HG B A1 R domfiid w9 9 gfewt & foase f fafn o swam s 2

Ife fopeft fie @ oM ael 92 9 1 99 Y a1 8, @ fig Tl e §
BT 2l

(%) forelt fie WM oM aTel Sl &1 9Romdt o T wE & fofw gw fig & et &
o @ 9ol IRERe gl HI AT T R® 98 A 8 e

(@) fp0 3d & dgd ®i5 U 39 W & 9@ ol BW % SEsg ArEe H s
Tl &7

(1) o %1 3G g Tk d8d is U 38 W H 91 ol 8F o SIasg QrITeeel § S
Tl 87

(=) S ——
T g fRE A9 W W@ R gEe W @A o fafie 99 wH-se | 87

312/TUS/104A 17 IR ce-r.o.



20. Fill in the blanks (any two) : 1x2=2
(a) The SI unit of energy is
(b) The other name for joule per second is

(c) 1kWh is the unit of .

(d) 1 horsepower = watt.
o Tt 1 gfd il (@ Q) -
(%) Sl s SI WHH 2l

(@) I wid &he &1 g@ TH 3
(M) 1kWh HT A= 2

(F) 1 €U = 9% Bl 2l

21. Write ‘True’ for correct statement and ‘False’ for incorrect statement
(any two) : 1x2=2

(a) Kerosene oil rises in the wick of a lantern due to the force of surface
tension.

(b) A raindrop falls on the earth’s surface with its terminal velocity.

(c) The time in which a body falling freely in air attains terminal velocity
depends on the density of air.

(d) The excess pressure inside a soap bubble of radius r is equal to 2,
where T is the surface tension of the soap solution. r

& $Y & fou ‘g’ IR Tod AT & o ‘3w’ faRaw (@ @) -
() et H st H HIHT 9t I8 dF & I F BT SW TGl 1l
(@) aut & §g gt hI Tdg W I T o9 F et R

(M) a7 T, e a9y 4 waAarEs FRar g31 #i3 fUs 31O 3= 97 WTH R g,
g & T Wl w2l

(@) e % et a5 et 35 of o - A 8, el 7 3 e
%1 8 qE 2
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22. Match the concept given in Column—I with the law given in Column—II
(any two) : 1x2=2
Column—I Column—II

(a) Temperature () Clausius statement of second
law of thermodynamics

(b) Conservation of energy (ii) Kelvin-Planck statement of
second law of thermodynamics

(c) Non-attainability of 100% (ii)) First law of thermodynamics
efficiency by a heat engine

(d) Impossibility of self-transfer of heat (iv) Zeroth law of thermodynamics
from a body at lower temperature
to a body at higher temperature

HAI—I § & TS Hehotdl bl A SwicH—II § feu mu 39 @a fm @ Fifse
(F3 Q) -

HicTH—I HicH—II
(@) <M (i) SeAmTiaeht & fgdir fem o1 Fetfies
HUT
(b) ST TREIU (ii) SR & fgd fram w1 sfeaa-
AT HYH

(c) AT S~ BT 100% a1 ITH 7 L ThA1  (1ii) HSAWTIeh! 1 J¥H Frm

(d) =1 w1 @Ine T qam g fig | 3= (iv) ZATIaeht ST SEt oy
am ot fig 6 3 varfga 9 & "

23. Fill in the blanks : 1x2=2

(a) When two waves of frequency v and (v + Av) superpose, the number of
beats produced will be

(b) The intensity ratio of two waves is 1:16. Their amplitude ratio will
be

(%) € v T (v+Av) R HT 3 qE SRR A 8, A S99 gH arel foeqei i
& Ruill

(@) o am sl A 1 FUE 1: 16 8| 396 FA™M § FIE B
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24. Match the devices given in Column—I with the types of waves (given in

Column—II) produced in the devices : 1x2=2
Column—I Column—II

(a) Sonometer (i) Electromagnetic waves

(b) Resonance column (i) Longitudinal stationary waves

(i) Transverse progressive waves

(iv) Transverse stationary waves

Hie—I T € 78 gheal &1 e Hiem—I1 § € T I gRT 3cqd all % YhR h
FIT%TEﬁﬁIQ:

HicTH—I wicH—II
(@) | (i) TorE-grehE aut
(b) AT AfeTent (i) 3 AT

(iii) ST T T4
(iv) I I TG

25. Write ‘True’ for correct statement and ‘False’ for incorrect statement : 1x2=2

(a) Angular dispersion for any two colours is independent of the angle of
prism.

(b) Angular width of primary rainbow is more than the angular width of
secondary rainbow.

TEl HYT & T HI 3 TeAd wH & fau ‘s’ fafen
(%) Tl ofi @ o1 & fou wiofim git@mor <1 o on o W faf 78 @ 21
(@) Wt 3eay 6l S =SeE fgdes s5uay & ST dies @ i g 2l

26. Match the name of the device given in Column—I with the expression
of the principle it is based given in Column—II (symbols have their usual

significances) : 1x2=2
Column—I Column—II

(a) Barometer (i) Upthrust = Weight of displaced fluid

(b) Hydraulic brake (i) P = hdg

(iv) F =6nnrv
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Hm— § & T8 gheal % AW 1 Hew wewm—I § few o ghea % wr-Rrgea
& SR ¥ hifT (Tdter-Torgl o1 31991 gramor 31 difs) .

HieTH—I SHieH—II
(a) TTEHTT (i) 3IceH 9 = faeafud g @1 ¥R
(b) TTEGICTH F (i) P = hdg

(iv) F =6nnrv

27. Fill in the blanks : 1x2=2

(a) The efficiency of a heat engine working between temperatures T; and
T, (I} > T;) will always be less than

(b) P

The figure given above is an indicator diagram of a thermodynamic
process AB. The work done in the process is given by

(F) T, W T, (T} >7T,) ami & = frama freft s s i qaar g9sm &
w0 & Wl
(@) P

FWR fen mn o foret Ssumfass WshH AB W1 TEEe M@ ®| WshH H ke
% g |
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28. Match the circuit given in Column—I with its resistance given in

Column—II :

Column—I
10
2Q
a
(@ A “ B
3Q
10 20
A WA WA B
(b) — —
MW
3Q

Column—II

() 60Q

(i) 05Q

(i) 150

(iv) 2:2Q

1x2=2

HiaH—I] T feu 7w ufgy 1 e Siem—I1 § few U soes gty @ Hifvw

wictH—I
10
a
{) A B
3Q
10 20
A B
VWA
3Q

312/TUS/104A 2
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FHieH—II

() 60Q

(i) 05Q

(i) 1550

(v) 220



SECTION—B
Qus—d

29. A boy throws a ball vertically upwards with a velocity v, and catches it
when it returns. What will be the change in the linear momentum of the
ball? 2

U oIgeh! fohell Tig ol FeaTeRd: S I AR vy S T Thehdl 8 R IS Ig a9 et
2, A Yhe odl gl e % W& o § ferdr gREda e

Or | 3JYar

Give any two methods of reducing friction between two surfaces.

3 gsi % ofi" T wem B w @ fafmt sarw)

30. Name any two phenomena based on scattering of light. 2
TSl o YehU W 3nemia fehedl @ uftareeti o A sarsu|
Or | AYaT

State Raman effect.

WE 99T 1 YA fafan)

31. Write the symbol of (@) p-n junction and (b) p-n-p transistor. 2
(%) pn "M W (@) pn-p TR 1 Tdish &A1Y
Or [ J¥ar

Draw the diagram showing an n-p-n transistor in (a) common-base
configuration and (b) common-emitter configuration with proper biasing.

n-p-n R &1 (%) IPHE-3NuR fo=ma @ (@) ws-3ass faom 4 3ugs
I fe@Td 3T ARE SR

32. In Young’s double-slit experiment, how is a dark fringe produced on the
screen? 2

7 % fgferd wam § 9¢ W 3" e 8 w9t 27
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33.

34.

35.

36.

37.

312/TUS/104A 24 AR T

Or |/ 3AYan

In a single-slit diffraction pattern, what can we say about the (a) relation
between the width of the central bright fringe and the widths of the other
fringes and (b) intensity of various bright fringes?

foreht Ther-fard foada ¥ & (%) Hfa & bt A e w37 That H e &
o & ey & 91 4 dur (@) foft &g fhei 1 figar & "9y § A9 ®1 w8
Thd &7

Out of X-rays and microwaves, which radiation is more likely to produce
photo-emission from a given material? Explain.

X-fertont wa gem-aon o @ ferm faferor gra foreft fou 7o wered @ wier-3cas U e
&1 AR guET 37 =mEn Hifu)

Write the expression relating the current gain in common-emitter
configuration () with current gain in common-base configuration (a), and
show that as the value of a approaches 1, the value of B increases towards
infinity.

IEfE-3ss fame d g-afsy (B) qen IwafE-amur fa=me d@ a-afsy () &
o9 ey w1 =9 faRgu 3R guist f6 SA-91 o &1 AW 1 i 3R dgdT ], B
T I I Sear 2l

A long straight wire carries a current of 3 A. Calculate the magnitude of the
magnetic field at a point 10 cm away from the wire.

fopel ol W19 qR § 3 A 1 9 yaTfed B W8l 9R ¥ 10 cm @ Rud et fog
T FEh RO FEEhE &F b THATT HT TNk hig|

Two polaroids are set to give maximum transmission. By what angle should
either polaroid be rotated to reduce the intensity of transmitted light to
(a) half and (b) zero?

T TSl I 39 ThR GHMEING foram mam 2 foh 398 qieht 3Afehdd Sehrer G=Ifd gran
21 59 A forelt oft Wiorisg 1 fohaa wior W gamT =ifew fo6 dafa weprer 6t foar
B (%) I @ WC W (W) A B AC?

A radioactive substance decays to 3—12 of its activity in 25 days. Calculate its
half-life.

feret Yfeamifdea wered it wfpaar 25 il # st Wi afpaar 61 o5 & S 2
3Eh! -3 1 TNl HIfT|



38. A body of mass 1 kg initially at rest explodes and breaks into three fragments
of masses in the ratio 1:1:3. The two pieces of equal mass fly off
perpendicular to each other with a speed of 30 m s™! each. Find the velocity
of the heavier fragment. 3

1 kg Zo=MM o fotmmaeen § @ MUt fig § fawsie g1 g 3R a8 oF @vel § ¢
ST B ek gemEl § 10 1:3 1 YW @l §9H GH AT GFi @Ue TH-gE %
TEEd 30m s L Hl G ¥ I WA 3| UR WU 1 AT [ hIf|

Or | HAYan

Explain how you will determine the impulse of a force, when the force is
(a) constant and (b) variable.

e HifSe 6 319 fopelt oet 1 3T & FIa HUT, Tafh T8 IA (F) R & T
(@) = B

39. Two large charged plane sheets of charge densities ¢ and —2c are arranged
vertically and parallel with a seperation d between them. Deduce the
expression for the electric field at a point (a) to the left of the first sheet,

(b) to the right of the second sheet and (c) between the two sheets. 3

c Ud —2c QY Tcd i fomnet iy audd 3 Seiend: auiat 39 TR W
m$ § 3 d d gl RI (%) Teeh e % a3 FhE g W, (@) gEl e
% QA AR o fopelt fog W den (1) qMi Ml o o9 & foFeft fog W g &9 &
e, =reres fifa it
Or |/ 3AYan

An electric dipole, having two charges of +g cou_l)omb seperated by a small
distance d, is held in a uniform electric field E making an angle 6 with
E. Obtain the expression for the potential energy of the dipole in

(a) stable equilibrium and (b) unstable equilibrium. Also, calculate the
work done to turn the dipole from stable to unstable equilibrium position.

@é@ﬁ%ﬂﬁ,ﬁfﬁiq%ﬁ%am@%ﬁﬁaﬁ d 3 9¥Ea 7, fret weheme
dgd &4 E H, E ¥ 0 IV Sd g¢ W@ T 8l 36 GYd h1 (F) TR greamewen §
3R (@) eI AremeRn ¥ fefas Sel & fore e o) fgga o wmht 8 g
FRft orTEET # @ % faw fhu S 9l R 1 ufteen ot hifsw

40. State Faraday’s laws of electromagnetic induction and explain them with the
help of an example. 3

o -greehi o gt Pue & fw fafge st s 3gewr i gerar | 3 = men
EAE
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41. Convert the following : 3
(@) 7460 watt into hp

(b) 360 kJ into kWh

frafafga = sefou -
(%) 7460 91 Hl hp H

(@) 360 kJ % kWh |

42. A metallic rod of length [lis rotated with a frequency v. One end of the rod is
hinged at the centre and the other end at the circumference of a circular
metallic ring. It is rotating about an axis passing through the centre and
normal to the plane of the ring. A constant and uniform magnetic field B
parallel to the axis is present everywhere. (a) Obtain an expression for the
e.m.f. induced between the centre and the ring. (b) Given that the rod has
resistance R, how much power will be generated? S

[ TS Y gTg B TH B I v IERT F gERT 1T B B H TH U TH SRR
uTg % I % kg W A § o 7 3 gEu fau wh ofify w w21 9 v Ao
% g | TS dTell 39 THGA o fVeTEEd 31 o INd: HHT 8l 318 % THRR Th
S 3N THHAH G &9 B weA fEWH 3| (F) 90 5 g oK oify % f
@ e.m.f. % fou 2o Fom hifvw) (@) a8 fen mn ® 76 o8 & vfatg R 8,
fepaft v St gt ?

Or | HAYan

A device X is connected across an AC source of voltage V =V,sinot.
The current through X is given by

I=1I, sin(wt +Ej
2

(a) Identify the device X and write the expression for its reactance.

(b) Draw the graphs showing variation of (i) voltage and (i) current with
time for one cycle.

(c) Draw the phasor diagram for X.
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43.

*1E e X Tt AC dieear & V =V sinot & &Y L 3| X ¥ Jarisd g9 aref
BIRy

I=1I, sin(wtntgj
gl
(%) Ik X FI TgaH hifC 3R a6 vfara & fore 2o fafag

(@) Th I & foIU, 99F & Y (i) dieedl TE (i) O § BF a9 qRedd bl g
B3 U6 ST

(MM X & fow B M@ sHE)

Give the Boolean expression, logic symbol, truth table and implementation
circuit of NOT gate.

NOT 2 &% fofu gferm =5k, Th-Ydieh, Tcqal areft g fgfd afwy sHmse|
Or [ HYar

What is a rectifier? What characteristic of a p-n junction makes it suitable
for use as rectifier? Draw the circuit diagram for a half-wave rectifier, and
show the input and output voltage. What is done to remove fluctuations
from the output?

fegsprlt <1 BT 87 p-n G H1 98 HH-AT AT B, S 39 ferhrl & w4 H I35
% foTu Sues smar 7 td -t fepehrt w1 uftmer 3@ 15T 3R soeht fowr wa fim
Feed quisyl fofm § & IwmEed @@ e % foe @ foean S 22

* ok k



