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General Instructions :

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

2. 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.

3. 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. 69/MAY/4, Set on the Answer-Book.
5. (a) 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.
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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 1 mark each. Select and write the most appropriate option
out of the four options given in each of these 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.

3 Y- § Hol 43 TN B

vt e s 2

% T % 3k W gmd feu g

afe arevas B, @ @ e BT ST

(v) @Wvs—a H Fafed 2
(a) I &1 1 ¥ 16— YHR & Y (MCQs), I&% 1 37 &I TIh
g # feu MU =R foshedi # @ o9 Iugw fashed ®I g fo@|
(b) Y TR 17 ¥ 28—aKHE TR & T, TAH 2 37 &1 (2 IUAW, IIh
1 3 )| 3 g % W feu mu Ry % HgER <)
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(vi) @Wve—@ # aftifera 2
(a) I & 29 ¥ 37—3A Tl IW AT T, TAH 2 Fh H W 30 H

50 weal H IW T R
(b) U TN 38 W 41—HiTH IW a1 Y, YIS 3 31 & T 50 ¥ 80 sqi
T IW R
() I HE& 42 IR 43—H-3TT Y, TAH 5 3% &1 W6 80 ¥ 120 Wsql
T IW e R
4 )

(1) Answers of all questions are to be given in the Answer-Book given to you.
aft el % I IR & g IW-Yfeagewn § @ ford|

(2) 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.

T YW-UF I Ued & fou 15 e =1 g9y feanr mn 81 w9-9F 1 faaqwor Quet o
2:15 &1 foram ST@ml 2:15 &9 & 2:30 S deh B hadl IH- I el R 39 3@y
% CHH d IW-YEHT | HIg W A8 foram|

\. y,
SECTION—A
Tug—k
Note : Question Nos. 1 to 16—multiple choice type questions (MCQs)
carrying I mark each.
few . w9 = 1 9 16—gfeedd YHR % T (MCQs), &% 1 3% |
1. As we move away from a positively charged particle, the potential due to
the charge
(A) increases linearly (B) increases non-linearly
(C) decreases linearly (D) decreases non-linearly 1
9 g9 fordl 9-AafRa %01 @ W ged €, 1 39 O & HRU {a9d H1 AW
(A) Wawa: wgar & (B) 31fRgwhd: sar &
(C) aeha: =ear B (D) 3RRgwhd: wear &
2. Which of the following is called a universal gate? 1
(A) AND gate (B) NAND gate
(C) OR gate (D) NOT gate
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frafafea & & #9-91 w6 Ifvas a% gr 27
(A) AND % gR (B) NAND d@% gR
(C) OR @& gR (D) NOT @& gR

3. A solid cylindrical block of volume V and density p floats vertically in water
with one-half of its volume immersed. In another liquid, it floats vertically
with %th of its volume outside the liquid surface. The relative density of
the liquid is

(A) (B)

owolun wiN
ullw  uilh

©) (D)

Tk 39 SRR fUUE H1 ™A V a1 U9 p 8| I8 UHl H HEAleR TRl § e
A L 0T 8| TH G G H HeEieR e H Rd g 3Eh AT H LAl AT 5d
$I Tdg & SR @A 2| g9 H AMURAF TS B

(A) (B)

owolun wiN
ullw  uilh

©) (D)

4. A travelling wave in a stretched string is represented by the equation
Y(x,t)= Asin(kx - ot). The maximum particle velocity is

(A) (B)

o
k

sle el

(C) Ao (D)

foret arfa e/t © wafa forel wmft a@m @t wdfteor y(x, t) = Asin(kx - ot) R
frefya feren Sar 21 399 S % SAfeRdd 9 w1 A ?

® k
(A) % B)
©) Ao o)

5. The force between two point charges g; and g, kept at a distance r is F.
When the magnitude of each charge is halved and the separation between
them is also halved, the force between them will be

(A) F (B) F/2
(C) F/4 (D) F/8 1

312/MAY/204A 5 (VTR er.o.



TH-g ¥ r gl W W@ 62l g1 fag 3Rl g, W g, % o9 F e ol 81 S A
1 HE YT K TG A & IR 3o o B g ot el @ St 7, A gk o=
CUERCISIES I

(A) F (B) F/2
(C) F/4 (D) F/8
6. The dimensional formula of electric field is
A) LT3A7! (B) MLT2A
(C) MLT3A! (D) ML2T2A7! 1
- 1 frfw g R
A) LT3A7! (B) MLT2A
(C) MLT3A! (D) ML?>T2A7!

7. A parallel-plate capacitor is charged by a battery. The battery is
disconnected and the plate separation is increased. The potential
difference between the plates will now

(A) increase
(B) decrease
(C) remain unchanged

(D) increase up to a certain value of separation and then decrease 1

foret TaTR-wie T @l Sl grn i fohan Smar @ ot R soeh @y St dh
1 BT feal ST 31 39 Alg <l o sfi= I gl 1 TG AT @, Al ©l o i [aHaial

bl HIH
(A) wem
(B) =M
(C) rRafda T&m
(D) == i gl Tk AT d% TGH W S IHeh §1G =M
8. Which of the following does not affect the capacitance of a capacitor? 1

(A) Change in separation between the plates

B) Area of the plates

(C) Dielectric constant of the medium between the plates
D)

Charge on the plate
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frefafea § & fva &R &1 el genfa & ot w *1E y9a T@ grar?
(A) wHRi % &= i gl # ufEdd &

(B) wial & &%

(C) =il & &g foemm mem & qudgars

(D) w¥ei @i feu U sEw &5

9. The device used for an accurate measurement of the e.m.f. of a primary cell
is
(A) galvanometer (B) ammeter

(C) voltmeter (D) potentiometer

forelt wuftss 9gd a1 % e.m.f. W UNEEAT ¥ WA & folw wEm ° @ 9W areft
I 2

(A) e (B) W

(C) dreeHiX (D) iR

10. n equal resistances are first connected in series and then in parallel. The
ratio of the equivalent resistances (R / R,), in the two cases will be

A) 1:n B) n:1
C) 1: n? (D) n?:1
e gfate % n wfilesel #1 gl Jofiser § wafa foram Smar @ 3t fe urwdsen #)
S QA JhR % HASHI ok ged SfeiE 1 U (Ry/Ry) B
A) 1:n B) n:1
C) 1: n? (D) n?:1
11. A coloured image of an object is formed by a convex lens. The colour
nearest to the optical centre of the lens is
(A) wviolet (B) green
(C) yellow (D) red

el Sa@ @= g Tl forma o1 Tfie wfafera sqar 21 39 wfdafarss & =9 & Jehiises
g & HEH U HT T BN

(A) ST (B) =0
(C) e (D) @«
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12. If we make identical prisms of different types of glass, the broadest
spectrum is formed by a

(A) soda glass prism (B) crown glass prism

(C) flint glass prism (D) quartz glass prism 1
Ife §U -3 YR o Hid & foepa b S0 50 s91¢, d1 o9 <igr Ween s

(A) =ier e Bem 9 (B) A Hia fisd &

(C) foie »ia frow @ (D) ®IeH HIa frew @

13. Which of the following quantities does not change when light passes from

one medium to another having different optical density? 1
(A) Intensity (B) Velocity
(C) Frequency (D) Wavelength

e TR Ueh H1em B e Teh1les oca o Tohdll 3/ mieem 4 yawt Al B, o Fefatad
T O 3GhT hia-a1 Ao qiafda 7@ gar?

(A) e (B) &
(C) e (D) e

14. When collimated light waves are incident on the surface of a polarizing
medium at an angle equal to the polarizing angle, the angle between the
corresponding reflected and refracted rays is

(A) 30° (B) 60°
(C) 90° (D) 180° 1

e GHIANG TehrI-atl fRel YaurhRl H1eW % 98 W YAUEhIUl o SSR hIU ST BT
srmafad Bl 8, @ W Wefdd Td 39afdd feen % e s i %1 79 8T @

(A) 30° (B) 60°

(C) 90° (D) 180°
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15. A boat at anchor is rocked by waves where crests are 100 m apart and
velocity 25 m s~!. The boat bounces up in every

(A) 0:25s (B) 4s
(C) S0s (D) 100 s 1

TR I WY TH A9 Agl g IW-AE & @ 2 e @ wura it % = gl
100 m @1 o7 25 m ! 8| 9§ A6 FW I3 &, TAh

(A) 025 s T (B) 4 sH
(C) 50 s # (D) 100 s ©
16. Two coherent waves having intensities in the ratio 9:1 produce

interference. The ratio of maximum to minimum intensity in the
interference pattern is

A 2:1 B) 4:1
€ 9:1 (D) 10:8 1

TehTSl Sl Gl HeATEsg adl, Feh! dierdrsti § 37U 9 @ 1 7, SAfdentul Hidt &1 TRumEsy
3cd AfqRtT e o 3iferehan wd =an disaisti #1 3EuE ®

A 2:1 B) 4:1
(C) 9:1 (D) 10:8
Note : Question Nos. 17 to 28 are objective type questions of 2 marks each.

few : ¥ @@ 17 @ 28, T9F 2 3% & IKHE IHK & T &
17. Read the passage given below and answer the questions (a) and (b) that
follow it : 1x2=2

“The first law of thermodynamics asserts the equivalence of heat and other
forms of energy. However it fails—

(i) to indicate the direction of flow of heat;

(ii) to provide the conditions under which heat can be converted into
work;

(i) to indicate the extent to which heat can be converted into work.”
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f= feu U 3o w1 ufgu 3R sEe I feu M oy (%) W (W) % I G

“FHTTfaeh T 9UH W 39 91 W S ear & fop e off 99 & 91 1 U w9 2
G 5 I & 3= w9| qUly, I8 acaiRa efaigs SHed T8 T 9a—

(i) ST % yarg i fosn g s
(i) 37 FHE B FaT ek dgd w1, HE § uREfdd & dehdl §;
(i) I8 ghaa e fob fohaa wfosra Fom, wrd § ulEfda & gt 217

(a) The law of thermodynamics which forbids the conversion of 100% heat
into work is the

(A) zeroth law (B) first law
(C) second law (D) third law

() SeATIARl H1 a8 fTm, S 100% F=1 w1 HE A w0 affq s R, 2

(A) Iar frm (B) W fram
(C) fecfta frem (D) et Fem
(b) Which of the following forms of energy is most closely associated with
heat?
(A) Potential energy (B) Magnetic energy
(C) Sound energy (D) Kinetic energy

(@) Fafafgs & @ 9t &1 FHE-T1 T4 FHT & A TG Mk TETd T JST 27
A) feafast st (B) T Hal
(C) = Fwi (D) Tifest Sl

18. Complete the sentences using the options given in the bracket below :
1x2=2

(ultraviolet rays, gamma rays, heat waves, radio waves)

(a) The electromagnetic radiations which have wavelengths shorter than
X-rays are

(b) Infrared rays are also called as
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fou mu arwRit o A= wimE H fou MU faekent w1 WM e g iR
(arsTt femtot, T foel, s a@, U o)

() o g fafertor, Res atmesd X-feptont @ oft 1 2d 2,

(@) 31eih fpeon &t off a1 ST R

HEATd B

19. Read the passage given below and answer questions (a) and (b) that follow
it : 1x2=2

“In nuclear reactions, the nuclei of the reactants interact with each other
and result in the formation of new elements. These reactions can also be
produced by protons, deuterons, neutrons and other light nuclei. Like
chemical reactions, nuclear reactions can be endothermic or exothermic.”

H= fou U Sgwe w1 ufey IR sEh AW U MY WAl (%) T (@) % IW QT ¢
“mifveha sifufrnat d, sifvewenl % Tk tH-gR & fRe s W Tl w i
A 81 T AWGRATAT I TSI, ST, g 3TN AL Booh ATMehi g1 Hf Icqat foha
ST Hehdl 2| TEEe ATshAst f a3 W et @ Ssmad & gehdl 217

() Which of the following particles is the best projectile to trigger a
nuclear reaction?

(A) 5He B) 1H
(C) ?H D) on
(%) T fifen IE 0 R frefifed § § S9-S0 wdaE wee 27
(A) 3He B) lH
(C) ?H D) on

(b) Which of the following energy values of neutron can cause fission
chain reaction in QSS u?

(A) Less than 0'1 eV

(B) Greater than 1:0 eV

(C) Greater than 7-7 MeV

(D) Less than 7-0 eV but greater than 1-:0 eV
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(@) FHffed 3 8 o8 SAHH &1 FgH 255U § foraed s ATHiha1 i &1 SR
9 ThdT 27

(A) 01 eV & &7 Jall

(B) 1:0 eV & At Fuall

(C) 7-7 MeV & 3Aftrss Znatl

(D) 70 eV & %H W 1:0 eV ¥ 3Afeeh Snall

20. Fill in the blanks : 1x2=2

(@) In a stationary wave, the distance between two successive nodes/
antinodes is

(b) SONAR systems use waves for their operation.

fh TIF 61 9 IR

(%) Tt st @ °, @ shETTa frede/weae % = i gl gt 2l
(@) SONAR womfei 3q+ afEmed @ fofg TUI T ITFMT S &

21. Match Column—I with the correct option of Column—II : 1x2=2

Column—I Column—II

(a) A W% VWA AW B (i) Series combination

MAA (ii) Parallel combination

(b) A NN~V M\ — B

VA (i) Balanced Wheatstone bridge

(iv) Unbalanced Wheatstone bridge
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HiH—I H1 e Hlem—II ¥ fer T ad fasweq & @y Hifvw

HicTH—I wicH—II

(F) A MrMDwrwcwvrw B (i) SofisEn aem

(i) HTYSShH HATSH
A
(@) 4ol LAt B (i) Wi e g
WA
(iv) T SEeEH |
22. Fill in the blanks : 1x2=2

(a) In a purely capacitive circuit, the current leads the voltage in phase
by an angle

(b) In a purely inductive circuit, the average power dissipated is equal to

foeh Tl B g BT
() Torell 3l manfGhiw ufoy #, amn dces 4 %o ° % I W UGN
Bt B

(@) Tt fagrg v witay ®, wrer wife s@ % SR BT Bl

23. Match Column—I with the correct option of Column—II : 1x2=2
Column—I Column—II
(a) Formation of rainbow (i) Interference
(b) Blue colour of sky (ii) Diffraction

(i) Scattering

(iv) Dispersion
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HiaH—I H1 A= Hiam—II § feu U o fasbed & @y Hifvw .

Hied—I Hic—II
(%) TN HI G (i) Sl
(@) THTE HT el T (i) faad=
(iti) TehToH
(iv) = fagmo

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

(a) Superposition of two light waves coming from two coherent sources
produce a fringe pattern in which the central maximum is twice the
width of all other maxima.

(b) Huygens’ wave theory explains various optical phenomena in terms of
wavefront.

el HYT & 0 T YT Ted HUF & o ‘e’ fofeu

(%) o TEH HIAl B AW dref S T q@N o FAARIU F Uk bt Ued sar & formm
FE 3ty A e s wft stast i e B R

(@) BEE &1 9T fagra fafis gesifyres aftaeaiati i samen qumil & 9 § 6

A T Bl
25. Match Column—I with the correct option of Column—II : 1x2=2
Column—I Column—II
. A 1
(a) Balmer series () V=R 1__2j
n
. o 1 1
(b) Paschen series (i) V=R|—-—
4 p2
1 1
) v=R| ———
i) v=R| L nQJ
. 1 1
w) v=R|—-—
(iv) = nzj
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HiH—I H1 e Hlem—II ¥ fer T ad fasweq & @y Hifvw

HicH—I HicH—II
(%) S Foft (i) V=R 1—%)
n
o 1 1
(@) R a'Uﬁ (ll) V=R Z_?j

1 1
(i) v=R ———j
9 n?

(iv) V=R ———j

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

(a) The decay rate of a radioactive element increases with increase in
temperature.

(b) Using techniques of artificial radioactivity, it is now theoretically
viable to convert iron into gold.

el HYF & U T 3R Tod Ho9F & fou ‘s’ fafau
() Tertlt eaufdes ava sl &Fd1 € ST A9 s@d & sl 2l
(@) shm feaufFfad 6 afiel &1 3w wwh o Agifas &9 @ iR * G

Jeol EE 2|
27. Match Column—I with the correct option of Column—II : 1x2=2
Column—I Column—II

(a) Upper fixed point on Kelvin’s scale (i) Boiling point of water

(b) Efficiency of an ideal heat engine (ii) Triple point of water
working between ice point and (i) 100%
steam point (iv) 26:9%
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HiaH—I H1 A= Hiam—II § feu U o fasbed & @y Hifvw .

HicH—I Hic—II
(%) Hfcad Thet W 3= faa g (i) A B HAATH
(@) femam 3R vua™ & = framia (i) S w1 Brp g
JATEI ST S5 hl gaadl (iii) 100%

(iv) 26:9%

28. Fill in the blanks : 1x2=2

(@) In Young’s double-slit experiment, if the separation between the slits
is tripled, the fringe width will become times of the initial value.

(b) In Young’s double-slit experiment when light of wavelengths
(L = 6000 A) is used 99 fringes are seen. The number of fringes seen
in the same space with light of wavelength (A = 5500 A) will be .

fo T A1 R AR

() @ % TRl wam &, =fe fafel & a1 g 67 T = @ a, @ G e
gy 7= H T g S

(@) @ & it v d@, J& qesd (A= 6000 A) & TehTST I ST H ART T, o
99 T W g2l (A= 5500 A) % JehIT 1 ST HH W I & W

fhsr s g
SECTION—B
Qus—d
Note : For Question Nos. 29 to 43, 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 . W w=nm 29 @ 43 & fou, 3 WA A rafes fosew feam w21 @ weAl d
feu MU fashedt @ @ R FHad U fIhed AT R

29. Mention any two methods of reducing friction between two surfaces moving
relative to each other. 2

TH-GEX o A& TTREH < g8i o ofiF 56 A H H bl @ fafemi w1 3g@ il
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30.

31.

32.

Or [/ 3AYan

Give any two examples of conservation of linear momentum.

T HAT WU % S g ICTE Tz

Name a diode which is used in reverse bias. What is it used for? 2

T UH SIS ol 99 9dEy, S 3chd =¥ H SWT § o™ ST 2l I8 fhd & &
fore 3w o @ S 2

Or /| 3AYan

Looking at a p-n junction diode, how do you identify which of its end is
p-type and which is n-type? Why is it required?

foret p-n @fyr SrNE w1 @R T FE UdT o & R TR wH-A1 U p-TeR 2
3 HH-E1 n-YHR? BH I8 Td1 @TH h S&d fepafelt gedt 27

Identify the action-reaction forces acting on a book lying on a table,
explaining how these forces are developed. 2

S Wl fEl g W e At fsean-wfdfshan Sl Sl uedH ¥g wHHTd g Shig
6 30 W A 5o fpm TR @ 2

Or | AYaT

A boy throws up a ball of mass m with a speed v. The ball goes up and
returns back to his hands with the same speed. Find the change in
momentum of the ball.

HIE ASHT m gIAH hHl frdfl Tie &1 v I § FWEET: FR A 3 Hehal 21 Tic FW
I % o1 die O 3Eeh g1 § IH I 9 31 Sl 21 e o Ga H fehaan uftadq
BT 27

What is Reynolds number? How does it help us to decide the nature of flow? 2
Hiegq &I 1 Bt 87 a8 I YHfd Ug=HH H I8 gH FRE YR TEET w27
Or [/ 3AYan

What is terminal velocity? Write the expression for the terminal velocity of
a sphere of radius r and density p, falling in a fluid of coefficient of
viscosity n and density o.

31T AT T BT 77 r BeA 3R p v % ) VAT M W6 o TN % aled iR
g fREh Mot % o 9 & fore wfiew fafan)
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33.

34.

35.

36.

37.

38.

39.

312/MAY/204A 18 [ BRTMAAAR

Name the four strokes of Carnot cycle in sequence.

Sl Ik o R TN o AW HA & fdfgu)

Draw the symbol and truth table of NOT gate.
NOT % gR 1 Yt T Teadl RO SHIST)

A 2 kg block is at rest on a horizontal surface. The coefficient of static friction
between the surfaces in contact is 0-3. Calculate the force of limiting friction

between the surfaces of contact (g =10 mS_Q).

2 kg GTH 1 T ol [t &fas 98 W fomreen o w@n 21 997eh 481 & = wfaw
TN TS 0-3 Bl 3 G YNl o off9 HWd wNU §@ w1 qieeed i)

(g =10 ms_z)

Calculate the momentum of a photon of frequency v.

v JER o BIEH o AT 1 qHehe hig|

Draw a circuit diagram of a stabilized power supply showing a step-down
transformer, a full-wave rectifier, a capacitor filter and a Zener diode.

T RU-RA RGN, Teh qUi-a1 fegarrl, ws denfeia fheet wd s I s/g guitd
BY forel wumiishd wfth we@ o1 afY @ sH15T)

What is Raman spectrum? How is it produced? Explain the Stokes lines and
anti-Stokes lines of this spectrum.

W WHRT T BT 87 T8 HY ST 37 30 o I Wb W3 g Ufereish {@nai
$ = FHifu)

Two particles of different masses have equal kinetic energies. Find the ratio
of their linear momenta and velocities.

i o™ ot & ol T TGS HAC SO 7| 3ok @ AT TH ST o I [0
i)

Or [/ 3JYar

A particle undergoes a displacement d =(3i+4j)m, under a force

1? = (51 +3j')N- Calculate the work done under the force.

forelt e F = (5i+3])N % 78d & #91 § d = (30 +4])m framd g1 21 961 %
A<t fopu T R w1 ufeRed ifs)



40. Draw circuit diagrams to plot the characteristics of a p-n junction diode in
(a) forward bias and (b) reverse bias. Also draw the characteristic curves in
each case. 3

fpeft p-n wfa sre & Afenafies g% diwd & fou iy smw saRe, Jafs a7
() AT & AR (@) 3chd TG & T Tl § 9TH Afrenaires O oft
gz

41. Water flows through a horizontal pipe of non-uniform cross-section.
If the pressure at a point where velocity is 0-2 m s~ is 20 mm of mercury,
what is the pressure at the point where velocity is 1-5 m s~ ? (Given : Density
of water = 103 kg m™) 3

fopeh sromm gTey F1e diese & &fes Uy ¥ S yeaifed @ @ R Afe @ ferd
fog @, & @ 1 1 02 m s @, T URG W % 20 mm % TR &, al 39
fog W <@ @1 g 9@ 9 155 m s 27 (fenm 2 : 9 &1 '\ = 10° kg m™)

Or | AYaT

Calculate the approximate rise of a liquid of density 1000 kg m™ in a
capillary tube of length 0-05 m and radius 0-2x1073 m. (Given : Surface
tension of liquid = 7-27x1072 N m™! and g=10 m s7).
e HINT T 0-05 m @1 3R 0-2x10° m B & &E h HREGHEA
H 1000 kg m™3 v9@ &1 3@ fhaft Ha a6 SN =em| (e 2 @ 33 &1 48 @@
=727x102 Nm !t g=10 m s72)

42. Define the terms work, energy and power. Give their SI units. Give two

events in which force acts on a body and the body moves but no mechanical
work is done. S

w1, ol T wie gal 1 uRwrd fafau) % SI AEe wdEu) TE @ geArd s,
5 foreht fuvg W gt oft oFTaT @ 3R 98 Wifd oft ar @ W S % 3=l i Itk
wE TE gl

Or | AYaT

Give an example of a variable force. Derive an expression for the work
done under such force.

IREdRfiel ST T Ueh 3CT8T01 Sd18U| 39 ThR o &1 o 3T=q1d {ohU T %1 & fIU Tssleh
RERCIIEIY
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43. Why do two infinitely long parallel straight current-carrying conductors
interact? Two 5 m long straight wires kept parallel to each other at a distance
of 30 cm carry currents 10 A and 15 A in the same direction. Calculate the
magnitude and direction of the force between them. Does this force tend to
increase or decrease the separation between them? S

3l 31 TS o WY F FHIRR (SRAENT J18sh dTeih Th-ga W S &l o d 87 5m
TS % QWY AR 30 cm H g W TH-GE F FEIR W @ AR TH HAT 10 A
3N 15 A 1 urd ©h & fen # yeled € W OE| S S M et 9 % g
AR fewn =1 aftepe SIfT) 38 9 &1 Y9 39 @ qri & = 1 gl "ed i gl A
TGH 7

Or | HAYan

A galvanometer of coil resistance 12:0 Q gives full scale deflection for a
current of 2:5 mA. How will you convert it into (@) an ammeter of range
0-2 A and (b) a voltmeter of range 0-10 V?

% Neadmier, el FHeeft w1 aflig 12:0 Q 8, 2:5 mA & g JaIEd HH W
Tl @he fo@d WgM #ar B U 38 feadmil @l (F) 0-2 A % UHIX H Ud
(@) 0-10 V % diceamdl # ford TR ol ?

* k k
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3. Making any identification mark in the Answer-Book or writing Roll Number
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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,
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the box provided in the Answer-Book.

(b) If you choose to write the answer in the language other than Hindi and
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AT AT

1.

2.

TEell T o TE I8 T AT ITHATR ey ford |

FUAT TA-UF Bl A9 o o TH-T7 5 o1 Y81 a1 WA hl I+ 8w @ Foaell om v % wew
ST o 81 38 o1 <l A= ot A o A shites w9 H €|

ITR-YfEah! § TgaH-Tag s srean ffds i & sifafes ol i sgseames foran W wdaef i
3T SEAT S|

T IT-YFEThT W TR-T T hIg o 69/MAY/ 4, &2 [B] ferd |
(%) oAU hael 3T /fa T 1 2| fee oft, afe a1 =g @ AR & e e wek e § 3w

3t Tawdl, 33, Toelt, STeT, Afie, AerTe™, es, I, TS, e, TSR, hishvf,
afrgd), srafien, Jurel, Syl dehd 3 )

FHUT IT-YfETent 7 feu o stem # ford fo6 3 forg s # 3w foe w 2

(@) afe 39 fad) wa Fsh o Al fret s o o 3o fored 2, a1 Wi <l e § 8 arefl
et /mafaat i et et et gnfi|
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PHYSICS
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(312)
[ Maximum Marks : 80
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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 1 mark each. Select and write the most appropriate option
out of the four options given in each of these 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.

3 Y- § Hol 43 TN B

vt e s 2

% T % 3k W gmd feu g

afe arevas B, @ @ e BT ST

(v) @Wvs—a H Fafed 2
(a) I &1 1 ¥ 16— YHR & Y (MCQs), I&% 1 37 &I TIh
g # feu MU =R foshedi # @ o9 Iugw fashed ®I g fo@|
(b) Y TR 17 ¥ 28—aKHE TR & T, TAH 2 37 &1 (2 IUAW, IIh
1 3 )| 3 g % W feu mu Ry % HgER <)
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(vi) @Wve—@ # aftifera 2
(a) I &N 29 ¥ 37— Tl IW A Y, TAH 2 IFb H W 30 W

50 weal H IW ¢ R

(b) I TN 38 W 41—HTH IW a1A T, YIH 3 31 & T 50 & 80 Vgl
¥ IW ¢ R

() I HE& 42 IR 43—<H-3TT YA, TAH 5 3% &1 6 80 ¥ 120 Wsql
¥ IW ¢ R

e \
(1) Answers of all questions are to be given in the Answer-Book given to you.

aft gel % IR TR § TE IH-Yfrwt § & ford
(2) 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 YH-UF I Ued & fau 15 e =1 gu9 feanr mnm 21 wea-93 1 faaqwor Quee o
2:15 & foram ST@M| 2:15 o9 § 2:30 S d B hddd TH-UF bl Tl 3 38 AR

| % N 9 SH-YRR W ORE I A e )
SECTION—A
Yus—ch
Note : Question Nos. 1 to 16—multiple choice type questions (MCQs)

carrying 1 mark each.
e wd "= 1 9§ 16—=gfawedd YR % T (MCQs), T&% 1 3% |

1. As we move away from a negatively charged particle, the potential due to

the charge

(A) increases non-linearly (B) decreases non-linearly

(C) increases linearly (D) decreases linearly 1
S-S gw TRl RU-MERT FU ¥ Q¢ B 8 I AW % HRU I [owd HI A

(A) 3RRgwrd: sgar & (B) 3fRgwhd: =ear 2

(C) Rashd: wear B (D) Wegeha: =ear B
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2. A travelling wave in a stretched string is represented by the equation
y= Asin(kx - ot), the wave velocity is given by

® k
(A) % B)
© Ao o)

forelt arfa St & st @01 B TR y = Asin(kx - ot) R &G fRE S 2
TEH - H Ah B 8

(A) % q B — &

ale el

(C) Ao ¥ (D)

3. The Coulombian force between two point charges g; and g, kept separated
by a distance r is F. When the magnitude of each charge is doubled and
the separation between them is also doubled, then the force between them

will be
(A) F/8 (B) F/4
(C) F/2 (D) F

TH-G H r gl W W@ T fog AR g W g, % &9 TH o1 FAH o H AH F
2| 9 YH IO o HME I ST 3R Ik = i gt &I Wt QU1 fopem Smam 2, @
IS Ik o9 W Il §A BN
(A) F/8 (B) F/4
(C) F/2 (D) F

4. n identical electric cells each of e.m.f. E and internal resistance r are

connected in series, the e.m.f. and internal resistance of the battery will
respectively be

(A) nE and nr (B) nE and r/n
E E r

(C) — and nr (D) — and —
n n n

Th S n fogd O O @ TS H em.f. E AU FNH ARY r 8l T2 JofiihA o
ST AT Bl AN 8 S 30 Sl b e.m.f. 3R ATNG TiGU b HAH B, SHA:

(A) nE T nr (B) nEW r/n
E E g
© — wnr D) —

312/MAY/204B 5 (VTR e-r.o.



5. A coloured image of an object is formed by a convex lens. The colour
farthest from the optical centre of the lens will be

(A) violet (B) green
(C) yellow (D) red 1
T Iqd o gR fREl o w1 i wfafo sEa 21 39 wiafos § R % SRR
hg § HaH @ B T BT
(A) B) =
(C) den (D) <

6. Two waves having intensities in the ratio 1:4 produce interference. The
ratio of maximum to minimum intensity in the interference pattern will be
(A) 5:3 (B) 9:1
(C) 25:9 D) 4:1 1
g qul, et dfeast &1 3 1:4 8, Afdeor e w81 AfdwR e o
Mo Td =dad dSdis 1 A BRT

(A) S5:3 B) 9:1
(C) 25:9 (D) 4:1
7. Which of the following is called a universal gate? 1
(A) AND gate (B) NAND gate
(C) OR gate (D) NOT gate
fraffea & @ ®F-91 s Ifvaw Tk gr 77
(A) AND d% gR (B) NAND @& gR
(C) OR @ gR (D) NOT @ gR

8. A boat at anchor is rocked by waves where crests are 100 m apart and
velocity 25 m s™!. The boat bounces up in every

(A) 0-25s (B) 4s
(C) 50s (D) 100s 1

TR T T Th @ deU g SW-AH B @ 7 e a1 warE e % o= gl
100 m dT 97 25 m s 3| I8 99 IW I3 8, TAH

(A) 025 s T (B) 4 sd
(C) 50 s © (D) 100 s ®

312/MAY/204B 6 (ORI



9. When collimated light waves are incident on the surface of a polarizing
medium at an angle equal to the polarizing angle, the angle between the
corresponding reflected and refracted rays is

(A) 30° (B) 60°
(C) 90° (D) 180°

SIS FEIANG TehII-aal R YEURhR HTEAW % 98 W YAUhIUl % SR IV S BT
AMfad Bl @, T WA Wakdd @ Suafdd hu & &= o+ HI0 B AH Bl @

(A) 30° (B) 60°
(C) 90° (D) 180°

10. Which of the following quantities does not change when light passes from
one medium to another having different optical density?

(A) Intensity (B) Velocity

(C) Frequency (D) Wavelength

I RIS Tsh H1emH § i Ter1ldies oca o fopdll 1= Wm0 yow ohtan 7, ot fmfafaa
T g 3FhT HI-T1 Ao qiafda 7& giar?

(A) e (B) aT
(C) gt (D) aone=

11. If we make identical prisms of different types of glass, the broadest
spectrum is formed by a

(A) soda glass prism (B) crown glass prism
(C) flint glass prism (D) quartz glass prism
Ife g0 T-3Te YR & Hid 8 foepa b S 59 s9¢, a1 god <igr ey s
(A) =reT s Brew @ (B) 1A Hia 5w @
(C) fote == frem @ (D) IS wia frew @
12. The dimensional formula of electric field is
(A) LT3A71 (B) MLT2A
(C) MLT3A71 (D) ML?>T—2A7!

312/MAY/204B 7 (VTR e-r.o.



Fega-ae w1 forfia o 2
A) LT3A71 (B) MLT2A
(C) MLT3A! (D) ML?>T—2A7!
13. The device used for an accurate measurement of the e.m.f. of a primary cell
is
(A) galvanometer (B) ammeter

(C) voltmeter (D) potentiometer 1
foret morfies 9gd ¥ % e.m.f. HI UEEA ¥ 9O & fC M A AR S areft
I @

(A) AeadmHeR (B) Ut
(C) deeriex (D) eRmEe
14. Which of the following does not affect the capacitance of a capacitor? 1

(A) Change in separation between the plates

(B) Area of the plates

(C) Dielectric constant of the medium between the plates
(D) Charge on the plate

fafafe & @ fFe e &1 forell dutfe & aiiar | Hi3 T9E T8 gae
(A) =i % = &I gl § ufEd @
(B) Wl % &A%el I
(C) =i & s foemm meam % qagdis &
(D) widi &l feu MU 3mew =
15. A parallel-plate capacitor is charged by a battery. The battery is

disconnected and the plate separation is increased. The potential
difference between the plates will now

(A) increase
(B)
(C) remain unchanged
(D)

decrease

increase up to a certain value of separation and then decrease 1

312/MAY/204B 8 (ORI



16.

Note

17.

forelt TaT=R-wie Fatfer @1 St g Al T Smar @ ot fRe soeh @ty St S
1 BT feal T 31 3 Alg <l o sfi= I gl 1 TGN AT @, Al ©Ii o s [awaia
H1 OH

(A) s
(B) =
(C) 3mufEfda w&m

(D) &= Hi g TH A TH TEH W TG 3Tk G T

A solid cylindrical block of volume V and density p floats vertically in water
with one-half of its volume immersed. In another liquid, it floats vertically

with %th of its volume outside the liquid surface. The relative density of

the liquid is

(A)

W

(B)

S1{EN

© 3 (D)

ut|w
—

T 3 SRR fIUg 1 ARG V al 99 p 3| g UHl H HedleR Fewen § e
A U 0T B TH G 39 H HEETR ] H Rd g 3Eh AT H LAl 9T 54
$I Tdg & SR AT 2| g H AMAF TS 3

(a) 2 B) 3

© 3 (D)

ut|w

Question Nos. 17 to 28 are objective type questions of 2 marks each.

U TE 17 ¥ 28, T&% 2 3% b G&qHE THR & I B

Read the passage given below and answer questions (a) and (b) that follow
it : 1x2=2

“In nuclear reactions, the nuclei of the reactants interact with each other
and result in the formation of new elements. These reactions can also be
produced by protons, deuterons, neutrons and other light nuclei. Like
chemical reactions, nuclear reactions can be endothermic or exothermic.”

312/MAY/204B o (VTR e-r.o.



= fou MU 3gTw w1 ufer 3R Heh AW fou MW WAl (%) T (@) % IW AT ¢
“qifireha SARRITa |, SRR % AR TH-gEl @ fa wth W i # i
HA 2| 3 AfufRaT w1 e, SeetAl, =gl 3 g gowh iRt g off 3ead TR
S EhdT 31 TEEe kA i wg I Wt S @ Ssmed g gendl 217

() Which of the following particles is the best projectile to trigger a
nuclear reaction?

(A) 5He B) 1H
€ 2H D) on

() fieh rfufran & *0 % fou fafafed § @ S-w w0 gdim gaw 22
(A) 5He B) lH

(©) ?H (D) pn
(b) Which of the following energy values of neutron can cause fission
chain reaction in QSS u?
(A) Less than 0'1 eV
(B) Greater than 1:0 eV
(C) Greater than 7-7 MeV

(D) Less than 7-0 eV but greater than 1-0 eV
(@) ffafaa & & forg Samm 1 =g 235U ¥ fowea Jaen srfufsrn e &1 wro
T HHAT 87
(A) 01 eV & &7 FHall
(B) 1-0 eV ¥ 3Aftreh Fnatl
(C) 7-7 MeV ¥ 3Aftrss St
(D) 70 eV ¥ ®H T 1-0 eV ¥ AT Snall

312/MAY/204B 10 (ORI



18. Fill in the blanks : 1x2=2

(a) In a stationary wave, the distance between two successive nodes/
antinodes is

(b) SONAR systems use waves for their operation.
() foreft Tt @ °, g1 AR Freae /e % S gl Bl Rl
(@) SONAR vunferai 3 ufmmed & fou TN 1 YA HLdl Bl

19. Read the passage given below and answer the questions (a) and (b) that
follow it : 1x2=2

“The first law of thermodynamics asserts the equivalence of heat and other
forms of energy. However it fails—

(i) to indicate the direction of flow of heat;

(ii) to provide the conditions under which heat can be converted into
work;

(i) to indicate the extent to which heat can be converted into work.”

A feu T 3gTr 1 ufeu 3N FEeh HM U M Al () T (@) H I ANC
ekl T TUW oM 36 910 W g <ar 7 fob e oft 98 @ I+ T ®9 @
G 5 o & 3= w9 qufy, I8 aoriRa efaigd SHed T8 T 9a—

(i) AT % Yarg i feun S @,

(i) A &L S Fa Nk dgd FwA1, HE § ufEfda & d@hdt §;

(iii) I qfaa e 6 fopaa ufosa ear, e § ufafda & aedt 217

(a) The law of thermodynamics which forbids the conversion of 100% heat
into work is the

(A) zeroth law (B) first law
(C) second law (D) third law
(%) FHMdeh! 1 o8 =M, ST 100% ST T % H IO afsid Ll 8, &
(A) et frm (B) worm frm
(C) fedta forem (D) et fem

312/MAY/204B 11 (VTR e-r.o.



(b) Which of the following forms of energy is most closely associated with

heat?
(A) Potential energy (B) Magnetic energy
(C) Sound energy (D) Kinetic energy

(@) f=fafgs & & o9 &1 -1 T FHT & AU TGS 3MH TETd ST 27
A) feafasr st (B) TEHE HaAl
(C) wf St (D) i Sl

20. Complete the sentences using the options given in the bracket below :
1x2=2

(ultraviolet rays, gamma rays, heat waves, radio waves)

(a) The electromagnetic radiations which have wavelengths shorter than
X-rays are

(b) Infrared rays are also called as
feu mu ameRt w1 A2 wme § fqu MU fasmedi w1 IuERT Wk qU AR
(weiTR fepeer, T fomtol, e o, e a@)
(%) 9 foeg-grah faferr, s il X-froni d sk e s, wead 2
(@) 3refwh fpton &t off a1 S R

21. Fill in the blanks : 1x2=2

(@) In Young’s double-slit experiment, if the separation between the slits
is tripled, the fringe width will become times of the initial value.

(b) In Young’s double-slit experiment when light of wavelengths
(L = 6000 A) is used 99 fringes are seen. The number of fringes seen
in the same space with light of wavelength (A = 5500 A) will be .

312/MAY/204B 12 (ORI



(%) = * fgfedt wam 4, afg ffai & &= H @ &7 T =G awm, @ T eE
g gm 1 TR g S

(@) I & e s 4@, & qwresd (A= 6000 A) % TS Bl ST H AR T, q
99 T WH g2l (A= 5500 A) % T &1 ST Hd W a4 & W 4§

il
22. Match Column—I with the correct option of Column—II : 1x2=2
Column—I Column—II

(a) Upper fixed point on Kelvin’s scale (i) Boiling point of water
(b) Efficiency of an ideal heat engine (i) Triple point of water
working between ice point and (iii) 100%

steam point (iv) 26:9%

HIa—I] &1 ™ wicda—II § feu U o) fosreg & @y Fifve -

Hie—I Hie—II
(%) Hiced Thed W I Fr@ faeg (i) A HT HYAH
(@) feram 3R ava & o= i (i) S w1 B faeg
AT HSAT S Sl g&Tdl (iii) 100%

(iv) 26:9%

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

(a) The decay rate of a radioactive element increases with increase in
temperature.

(b) Using techniques of artificial radioactivity, it is now theoretically
viable to convert iron into gold.

el HYF & fU T 3 Ted wH & fau ‘s’ fafge
() feret UgAufdes avar sl &1FdT €U ST ¥ &g & &adl B

(@) stm Heanfafad 6 qode &1 ST e 36 dgifas €9 T g & 94 F
FCod G 2|
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24. Match Column—I with the correct option of Column—II : 1x2=2

Column—I

(a) Balmer series

(b) Paschen series

Column—II

() V=R
(i) v=R
(ii}) V=R
() V=R

1)
n

11
4 2
11
9 p2
11
16 n?2

HiaH—I H1 HaH Hlam—II § feu U o fasbed & @y Hifvw .

HieH—I

(%) o= Foft

(@) 9= goft

HieH—II

() V=R
(i) V=R
(iii) V=R
(iv) V=R

1 1
4 52
1 1
9 52
11
16 n2

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

(a) Superposition of two light waves coming from two coherent sources
produce a fringe pattern in which the central maximum is twice the

width of all other maxima.

(b) Huygens’ wave theory explains various optical phenomena in terms of

wavefront.

312/MAY/204B



e Y & U ‘T’ q°T Tod wUF & fou ‘o’ fafgu -

(%) T GO<h Hidi ¥ 3 dTet g JehIT a0l o FALARIY & Tsh That e o-dr & forem
Fga 3ty i e = mft sfasi i gt Bt R

(@) B3 &1 au1 fagra fafte Tehiires uftaeian & saredn Uil & 9ei | i ol

I HT R
26. Match Column—I with the correct option of Column—II : 1x2=2
Column—I Column—II
(a) Formation of rainbow (i) Interference
(b) Blue colour of sky (i) Diffraction

(iii) Scattering

(iv) Dispersion

HiH—I H1 aH Hlem—II ¥ for T a& faweq & @y Hifvw

HieTH—I HieH—II
(%) THOIY I T (i) TR
(@) AT HT e T (ii) Teeda
(iti) TehoH
(iv) =t fagoo

27. Fill in the blanks : 1x2=2

(a) In a purely capacitive circuit, the current leads the voltage in phase
by an angle

(b) In a purely inductive circuit, the average power dissipated is equal to

312/MAY/204B 15 (VTR e-r.o.



foh ol 1 gfd hife -
(%) fopet atreet menfcia ufgy A, g dieds @ &t | % BT W IWENA
Bl 2l

(@) fereh fasrg Sefvres ity o, @e v g™ % S gl R

28. Match Column—I with the correct option of Column—II : 1x2=2

Column—I Column—II

(@) A VWA WWA— =AW B (i) Series combination

MAA (i) Parallel combination

(b) A MV AWM\ B

VWA (i) Balanced Wheatstone bridge

(iv) Unbalanced Wheatstone bridge

HiaH—I H1 e Hiam—II § feu U o fashed & @y Hifvw

HieH—I wiea—II
(%) A MDMCM B (i) SfishH TASH
(i) TREHE TS
A
@) A2 . AW B (iii) FgfeTa SEewH |
WA
(iv) FEGIa ®eeH 8g
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SECTION—B
QT is—u«
Note : For Question Nos. 29 to 43, an internal choice has been provided in

some of these questions. You have to attempt only one of the given
choices in such questions.

fdw : w7 = 29 ¥ 43 & fou, 38 vl # Ak fawen fem mn 21 @ woAl W
fou U foheul § @ SAUHI had U fashed FAAT B

29. Name a diode which is used in reverse bias. What is it used for? 2

T UH SIS ol 919 9dEy, S 3chd =¥ H 3UAT § o™ Id1 2l I8 fhe & &
fou Iwm o S S 2
Or | AYaT

Looking at a p-n junction diode, how do you identify which of its end is
p-type and which is n-type? Why is it required?

fret p-n @ftr SrENE 1 @R T FE YAl o & R gEeR wH-A1 U p-TeR 2
3 HH-|1 n-YHR? BH I8 Td1 TH h & fpafelt gedt 27

30. Name the four strokes of Carnot cycle in sequence. 2

I Ik o IR =W o 9 HA ¥ fafgu

31. What is Reynolds number? How does it help us to decide the nature of flow? 2
Hiegd T&I FM1 Bt 27 YaT8 I YHfd TgaHH H I8 g6 fh9 TR TEmaT it 77
Or [/ 3AYan

What is terminal velocity? Write the expression for the terminal velocity of
a sphere of radius r and density p, falling in a fluid of coefficient of
viscosity n and density o.

I ST F1 BT 87 r B 3R p O % 1) AT UM U o TNl b el § fRd
gC et Tt & 31 o % g wfe fafeg)

32. Mention any two methods of reducing friction between two surfaces moving
relative to each other. 2

TH-g@ % T A < g8t % s e wn wu A fh @ et @ sge wif
Or | AYaT

Give any two examples of conservation of linear momentum.

T HAT WU % IS G ICTE Tz

312/MAY/204B 17 (VTR e-r.o.



33.

34.

35.

36.

37.

38.

312/MAY/204B 18 (ORI

Identify the action-reaction forces acting on a book lying on a table,
explaining how these forces are developed.

TS W @ foREl g W M Aol TSRAT-NITshA Sl i UEAM I8 THSd §Y HiT
5 3@ W A 9o fpw yHR o F

Or [/ 3AYan

A boy throws up a ball of mass m with a speed v. The ball goes up and
returns back to his hands with the same speed. Find the change in
momentum of the ball.

IS TTSHl m SIHH hi TohE] Te I v I U HWEIEA: FU hl 3 hehdl 2| T HR
I %S¢ ieht T 3T BT | IHT A1 W 31 ATl 21 e o Ho H fehaar qierdd
BT 27

Draw the symbol and truth table of OR gate.
OR % §R Wl Wl Ud Tedal TROf 13|

A block of mass 5 kg is at rest on a horizontal surface. The coefficient of
friction between the surfaces of contact is 0-1. Calculate the force of limiting

friction between these surfaces. (Given : g =10 ms?)

5 kg MM 1 U cehl Tohel &fdS g8 W formmaeen § @1 gl 37 aveh H & arl
ggi % o9 g qUiek 0-1 21 39 IS8T % o9 Hwid a¥u §a 1 afeher i) (e

2: g=10ms™?)

Work function for iron is 4-8 eV. Will photoemission take place if radiations
of frequency 12x10'* Hz are incident on an iron cathode?

@8 &1 HRE%EH 4-8 eV Bl AfG &g % FMW W 12x10'* Hz 3mgfa = faferor g
I, A F THA BRI B ?

Draw a circuit diagram showing an n-p-n transistor amplifier in common-
emitter configuration. Write expressions for current gain and voltage gain.

IYIE sl fo=ma § fhet n-p-n iRy yaeds &1 aftgy 3@ aaEe| arEfsr e
lecaraiey o folu =sae foIRau|

Draw a ray diagram showing the dispersion through an equiangular
triangular glass prism. Write expression for the refractive index of the prism
in terms of angle of minimum deviation and angle of prism. Why does the
prism disperse rays of different colours at different angles?



foreft Tmamg FveehR STTuR aret wiw % few & Tt fagao quiar gan fowmr sm smsu)
firsn &% g % IUaa® o U =dad foge v @ BsE-s0 & 98 § Seeh
foaRew| foem fafim @+ srem-stem wion w fSafa = w87

39. Water flows through a horizontal pipe of non-uniform cross-section.
If the pressure at a point where velocity is 0-2 m s~ is 20 mm of mercury,
what is the pressure at the point where velocity is 1-5 m s~ ? (Given : Density
of water = 103 kg m™) 3

fopeh sromm rgIey F1e diese & &fes ugy ¥ S yaifed @ @ R Afe @ fend
fog @, JI& @ %1 T 02 m 57! @, T URG W % 20 mm % TR &, al 39
fog W <@ @1 g 9@ 9 155 m s 27 (fenm 2 : 5 &1 '\ = 10° kg m™0)

Or | AYar

Calculate the approximate rise of a liquid of density 1000 kg m™ in a
capillary tube of length 0-05 m and radius 0-2x1073 m. (Given : Surface
tension of liquid = 7-27x1072 N m™! and g=10 m s7?).

gfehed HIT f6 005 m &= 3R 0-2x1073 m Brs & HE hT HRHHEA
¥ 1000 kg m™3 v9cd &1 59 fehafl 1€ a6 FW Feml (feam 2 : 59 &1 U8 @
=727x102 Nm !t g=10 m s72)

40. Distinguish clearly between intrinsic and extrinsic semiconductors.
(Give any three points.) 3

A9 Td gl YTl o §iF WE ®Y § 3R WUl (FE dW foag Sasw))

41. Two particles of different masses have equal kinetic energies. Find the ratio
of their linear momenta and velocities. 3

s gomm Tt € Hun Al AT FATT SR &1 Ih W Ho TS 9T o ST AT
EAIEN

Or | AYaT

A particle undergoes a displacement c_i> =(317+4j')m, under a force

F= (51 +3j)N. Calculate the work done under the force.

forl 5 F = (51 +3})N % agd @ %01 § d = (3{ +4])m T g1 21 9
< fepy M R w1 ufeRed Sifsu
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42. Why do two infinitely long parallel straight current-carrying conductors
interact? Two 5 m long straight wires kept parallel to each other at a distance
of 30 cm carry currents 10 A and 15 A in the same direction. Calculate the
magnitude and direction of the force between them. Does this force tend to
increase or decrease the separation between them? S

3l 31 TS o WY F FHIRR (SRAENT J18sh dTeih Th-ga W S &l o d 87 5m
TS % QWY AR 30 cm H g W TH-GE F FEIR W @ AR TH HAT 10 A
3N 15 A 1 urd ©h & fen # yeled € W OE| S S M et 9 % g
AR fewn =1 aftepe SIfT) 38 9 &1 Y9 39 @ qri & = 1 gl "ed i gl A
TGH 7

Or | HAYan

A galvanometer of coil resistance 12:0 Q gives full scale deflection for a
current of 2:5 mA. How will you convert it into (@) an ammeter of range
0-2 A and (b) a voltmeter of range 0-10 V?

% Neadmier, el FHeeft w1 aflig 12:0 Q 8, 2:5 mA & g JaIEd HH W
Tl @he fo@d WgM #ar B U 38 feadmil @l (F) 0-2 A % UHIX H Ud
(@) 0-10 V % diceamdl # ford TR ol ?

43. Define the terms work, energy and power. Give their SI units. Give two
events in which force acts on a body and the body moves but no mechanical
work is done. 5

F1, oAl Td Wke el ht giumrd fafae) 396 ST U SaTEw| UE @ gedd SdTsy,
5w fopeft fovg W o1 +ft o B 3R a8 ifd oft har B 9 9 o T=id ohig AT
@ TE 2l

Or | HAYan

Give an example of a variable force. Derive an expression for the work
done under such force.

TRl &1 T Teh 3Tl 9d18U| 3H Teh o & o 3T<1d T T % & foTw sesieh
Fead hHIT|

* Kk ok
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AT AT

1.

2.

TEell T o TE I8 T AT ITHATR ey ford |

FUAT TA-UF Bl A9 o o TH-T7 5 o1 Y81 a1 WA hl I+ 8w @ Foaell om v % wew
ST o 81 38 o1 <l A= ot A o A shites w9 H €|

ITR-YfEah! § TgaH-Tag s srean ffds i & sifafes ol i sgseames foran W wdaef i
3T SEAT S|

31T IT-YEThT W I9H-9F HT HIg Fo 69/MAY/ 4, ¥e [c] foad|
(%) oAU hael 3T /fa T 1 2| fee oft, afe a1 =g @ AR & e e wek e § 3w

3t Tawdl, 33, Toelt, STeT, Afie, AerTe™, es, I, TS, e, TSR, hishvf,
afrgd), srafien, Jurel, Syl dehd 3 )

FHUT IT-YfETent 7 feu o stem # ford fo6 3 forg s # 3w foe w 2

(@) afe 39 fad) wa Fsh o Al fret s o o 3o fored 2, a1 Wi <l e § 8 arefl
et /mafaat i et et et gnfi|
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(iv)

PHYSICS
wtfereh fers
(312)
[ Maximum Marks : 80
[ 1% : 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 1 mark each. Select and write the most appropriate option
out of the four options given in each of these 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.

3 Y- § Hol 43 TN B

vt e s 2

% T % 3k W gmd feu g

afe arevas B, @ @ e BT ST

(v) @Wvs—a H Fafed 2
(a) I &1 1 ¥ 16— YHR & Y (MCQs), I&% 1 37 &I TIh
g # feu MU =R foshedi # @ o9 Iugw fashed ®I g fo@|
(b) Y TR 17 ¥ 28—aKHE TR & T, TAH 2 37 &1 (2 IUAW, IIh
1 3 )| 3 g % W feu mu Ry % HgER <)
312/MAY/204C 3 IR e.r0.



(vi) @Wve—@ # aftifera 2
(a) I &N 29 ¥ 37— Tl IW A Y, TAH 2 IFb H W 30 W

50 weal H IW ¢ R

(b) I TN 38 W 41—HTH IW a1A T, YIH 3 31 & T 50 & 80 Vgl
¥ IW ¢ R

() I HE& 42 IR 43—<H-3TT YA, TAH 5 3% &1 6 80 ¥ 120 Wsql
¥ IW ¢ R

e \
(1) Answers of all questions are to be given in the Answer-Book given to you.

aft gel % IR R § TE IH-Yfrwr § & ford
(2) 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 YE-UF I Ued & fau 15 e =1 999 feanr mnm 21 wea-93 1 faqwor duet §
2:15 & foram ST@M| 2:15 o9 § 2:30 S d B hddd TIH-UF sl Tl 3 38 A
% GUH o IW-YREGhT W HI3 W g g )

SECTION—A
Eus—h

Note : Question Nos. 1 to 16—multiple choice type questions (MCQs)
carrying I mark each.

few . w9 =& 1 § 16— gfeedd YHR % T (MCQs), &% 1 3% |

1. As we move from infinity towards a positively charged particle, the
potential due to the charge

(A) increases linearly (B) decreases linearly

(C) increases non-linearly (D) decreases non-linearly 1
Ifc B0 I § fopdl g-AERG H0 H 3R §&d 7, A 38 @Y H fava

(A) awha: wgar 7 (B) Yfgsha: wedr @

(C) IRaehd: wgar B (D) 3Rgeha: =ear @
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2. The Coulombian force between two point charges g; and g, separated by
a distance r is F. The force between point charges 2g; and 2q, separated
by a distance r/2 will be

A) o (B) 8F

(C) F/4 (D) 16F 1

TH-GR ¥ 7 W@ q fog o™ q; W g, o &9 O Il ot 9 F 8l Th-
T " r/2 gl W W fag AR 2q; W 2g, % T FH AT HAH A B

F
(@) ¢ (B) 8F
(C) F/4 (D) 16F

3. A travelling wave in a stretched string is represented by the equation
y= Asin(kx - ot), the wavelength and frequency of the wave is given by

A 2 and 2 B) 2nk and 2

(A) o and o (B) 2nk and 2no
k 2n 2n

(C) = and — (D) 2rnk and — 1
2n ) ®

fopeht e S & gl o B EHEW y = Asin(kx - ot) ¥ e fen s R
3 T % qUlesd IR g % TH §, e

n L w2 B) 2nk T 2
(A) - & o (B) 2nk T 2n0
0 = w = D) 2nk @ ==
© 5 @& (D) 2nk T

4. n electric cells each of e.m.f. E and internal resistance r are connected in
parallel. The e.m.f. and internal resistance of the battery will respectively

be
E
(A) nE and nr (B) — and i
n n
(C) E and nr (D) E and % 1
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n 3Ed A, fFH ¥ T8F H e.m.f. E q1 3afek Sy 77, awdshA § S8 T 3
39 GASH & e.m.f. Td A< YU & AF &, HUW:

(A) nEw nr B 2wl
n n
(C) EwE nr (D) EQH%

5. A coloured image of an object is formed by a concave lens. The colour in
the image nearest to the optical centre of the lens will be

(A) violet (B) red
(C) green (D) yellow 1

fopelt s1aae o gra Terelt fam w1 T wifdfoes sman 21 fdfes o o0 & TR g
% G99 98 H1 T BN
(A) (B) @
(C) = (D) e

6. Two waves having amplitudes in the ratio 3 : 5 produce interference. The
ratio of maximum to minimum intensity in the interference pattern will be
(A) 5:3 (B) 16:1
(C) 25:9 (D) 17:8 1
g adl, T AW 3: 5 U § F, Al I Hdl 8| RAfTRT Ted H Afeehad
Tl AqH list b1 ST &
(A) 5:3 B) 16:1
(C) 25:9 D) 17:8

7. A solid cylindrical block of volume V and density p floats vertically in water
with one-half of its volume immersed. In another liquid, it floats vertically

with %th of its volume outside the liquid surface. The relative density of

the liquid is

a) 2 B) 2
© 2 D) 2 1

312/MAY/204C 6 AT



Tk 39 SRR fUUE 1 ™G V a1 U9 p 8| I8 UHT H HEAleR TR § e
A L 0T gl TH G G H HEEieR el H Rd g 3Eh AGH HT LAl A 54
$I Tdg & SR & 2| g9 H AMURAF TS B

(a) 2 B) 3
© 2 D) 2
8. Which of the following is called a universal gate? 1
(A) AND gate (B) NAND gate
(C) OR gate (D) NOT gate
frefafaa & @ eF-T1 s fvas 9% gR R
(A) AND @& gR (B) NAND d gR
(C) OR @ gR (D) NOT @& gr

9. A parallel-plate capacitor is charged by a battery. The battery is
disconnected and the plate separation is increased. The potential
difference between the plates will now

(A) increase
(B) decrease
(C) remain unchanged

(D) increase up to a certain value of separation and then decrease 1

forelt TaT=R-wie Featfer &1 St grn Al T Smar 8 ot fRe soeh @ty S S
1 g T Sar @1 o9 AfG wiel < = i gt i Jgr[ Sl &, A <Hel % i fawai
EalIE|

(A) s

(B) =

(C) smufEfda &wm

(D) = i gl T T G TEH W TG IHeh F1G T

10. The dimensional formula of electric field is
(A) LT3A71 (B) MLT2A
(C) MLT3A™1 (D) ML?T2A7! 1
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Fea-am o frflw g R

A) LT3A71 (B) MLT2A
(C) MLT3A! (D) ML2T2A7!
11. Which of the following does not affect the capacitance of a capacitor? 1

(A) Change in separation between the plates

(B) Area of the plates

(C) Dielectric constant of the medium between the plates

(D) Charge on the plate

fafafed 4 & fore wrs *1 feeft gaifa 6 g | #18 wwE 7@ gar?
(A) =i % = &I gt § ufEdq @

(B) Wl & &%

(C) =i & s foemm meam & quaEdis &

(D) widi &l feu MU 3mew =

12. The device used for an accurate measurement of the e.m.f. of a primary cell
is

(A) galvanometer (B) ammeter

(C) voltmeter (D) potentiometer 1
fordl Tl dTA 4 % em.f. B UREIEA @ AT F RO T § o 9 A
I 2

(4) Trearrfiet (B) X

(C) dieerfiey (D) UiRmEET

13. When collimated light waves are incident on the surface of a polarizing
medium at an angle equal to the polarizing angle, the angle between the
corresponding reflected and refracted rays is

(A) 30° (B) 60°
(C) 90° (D) 180° 1

312/MAY/204C 8 AT



S GHIANG TehRI-all Rl YeurhRl HIEW % 98 W YAUIEhIUl b SR IV ST B
srmafad Bl 8, @ W Wefdd Td 39afdd fen & s s i %1 749 gar @

(A) 30° (B) 60°

(C) 90° (D) 180°

14. A boat at anchor is rocked by waves where crests are 100 m apart and
velocity 25 m s~!. The boat bounces up in every

(A) 025s (B) 4s
(C) S0s (D) 100s 1

TR S WY TH A9 Al g IW-AE & @ 2 e @ wwra it % = gl
100 m @1 o7 25 m s! 8| 9§ 96 FW I3 &, TAh

(A) 025 s (B) 4 sd
(C) 50 s © (D) 100 s ®

15. Which of the following quantities does not change when light passes from

one medium to another having different optical density? 1
(A) Intensity (B) Velocity
(C) Frequency (D) Wavelength

T« TN Ueh W1em O e Jeniires ocd & fohell 3 wieem 0 Yot ohar 8, ot Fefeiad
T O IGHT Hi-T7 ANAT qRafda 7@ gar?

(A) s (B) aT
(C) I (D) et

16. If we make identical prisms of different types of glass, the broadest
spectrum is formed by a

(A) soda glass prism (B) crown glass prism

(C) flint glass prism (D) quartz glass prism 1

312/MAY/204C o (VTR er.o.



Ife g0 -3 YR & Hid & foepa b S U5y s¢, a1 ge@ <igr ey s

(A) @rer w= e @ (B) 1A wia fsw &
(C) foie == fw @ (D) &S Hia 5w @
Note : Question Nos. 17 to 28 are objective type questions of 2 marks each.

fem : v d@m 17 @ 28, T9F 2 3% & THHE THR & I &

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

(a) Superposition of two light waves coming from two coherent sources
produce a fringe pattern in which the central maximum is twice the
width of all other maxima.

(b) Huygens’ wave theory explains various optical phenomena in terms of
wavefront.

e HY & 0 T YT Ted HUF & o ‘e’ fofeu

(%) & TEH HIdl B AW FTefl S T q@N o FAARIU F Tk bt Ued sar & formw
FE 3fam A e s wft stast i S B R

(@) BEE &1 a1 fagra fafirs gemifyres aftaeaiati i samen qumil & 9 § 6

A Al Bl
18. Match Column—I with the correct option of Column—II : 1x2=2
Column—I Column—II
(a) Balmer series () V=R 1_%j
n
. o 1 1
(b) Paschen series (i) v=R|—-—
4 n?
1 1
i) Vv=R| =——-—
i) ! nz}
(i) v=r| L_L
16 n2
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HiH—I H1 e Hlem—II ¥ fer T ad fasweq & @y Hifvw

wHicH—I wicH—II

(%) S Foft (i) V=R 1—%)
n

(@) urv=a it (i) V=R %—n—IQJ

1 1
i) V=R| ———5
(@) 9 nQJ

(iv) V=R ———j

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

(a) The decay rate of a radioactive element increases with increase in
temperature.

(b) Using techniques of artificial radioactivity, it is now theoretically viable
to convert iron into gold.

el HUF & fU T 3 Ted w9 & fau ‘s’ fafau
() feret UgAufdes avar sl &1FdT €U ST ¥ §gd & &l B

(@) stm Heanfafad 6 qode &1 I e 36 dgifas €9 F &g S 4
FCod G 2|

20. Read the passage given below and answer questions (a) and (b) that follow
it : 1x2=2
“In nuclear reactions, the nuclei of the reactants interact with each other
and result in the formation of new elements. These reactions can also be

produced by protons, deuterons, neutrons and other light nuclei. Like
chemical reactions, nuclear reactions can be endothermic or exothermic.”
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= fou MU 3gTw w1 ufer 3R Heh AW fou MW WAl (%) T (@) % IW AT ¢
“aifveh srfufsranatt #, SRl % TR TH-q@ @ TR s W @t @ i
A 81 37 BRI 1 WM, S[eUAI, eI IR GEL Beeh ATl grT Wt Ieaat fomanm
ST Hehdl 2| TEEMS AR Hl a@ 3 ) St @ Ssmad 8 gehdl 8l”

(a¢) Which of the following particles is the best projectile to trigger a
nuclear reaction?

(A) 3FHe B) H
(C) 2H (D) bHn
() fieh rfufran 3& *0 % fou fafafed § @ S-w s wdim gew= 27
(A) 3He B) 1H
(C) 2H (D) Hn

(b) Which of the following energy values of neutron can cause fission
chain reaction in 283 u?

(A) Less than 0-1 eV

(B) Greater than 1-:0 eV

(C) Greater than 7-7 MeV

(D) Less than 7:0 eV but greater than 1-0 eV

(@) Ffafed # € fp8 SHE ®1 g 255U # foged e stfufsean s 1 wrw
1 Gehdl 87
(A) 01 eV & HH Hofl
(B) 1:0 eV & 3Afyes Fuall
(C) 7-7 MeV & 3 Sotl
(D) 70 eV & %H W 1-0 eV ¥ ATt ol

21. Fill in the blanks : 1x2=2

() In a stationary wave, the distance between two successive nodes/
antinodes is

(b) SONAR systems use waves for their operation.
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(%) Foreft sl @i #, < wuw frede /e % = A gl Bt 2
(@) SONAR vunferai 1 ufmmed & fou TEN B IYINT HLdt Bl

22. Match Column—I with the correct option of Column—II : 1x2=2

Column—I Column—II

(a) Upper fixed point on Kelvin’s scale (i) Boiling point of water

(b) Efficiency of an ideal heat engine (i) Triple point of water

working between ice point and (i) 100%
steam point (iv) 26:9%
HietH—I 1 eI Hiem—I1 4 feu ¢ @&t fohed & @y Hifvw
hicTH—I HicH—II
(%) hfcad @ha W 3= fa fog (i) A F EYA
(@) feaam 3R woam & = fpamfien (i) @ #1 B fag
IS ST §H hI &l (@) 100%

(iv) 26:9%

23. Fill in the blanks :

1x2=2
(a) In Young’s double-slit experiment, if the separation between the slits
is tripled, the fringe width will become times of the initial value.

(b) In Young’s double-slit experiment when light of wavelengths
(L =6000 A) is used 99 fringes are seen. The number of fringes seen
in the same space with light of wavelength (A = 5500 A) will be .

(%) = % fgfedt wam 4, afg fafai & &= & g &7 T =G Swm, @ T AeE
RiYe o T T & S

(@) I & fgfed v o, & qureed (L = 6000 A) % I I ITAM H AR T, aq

99 fa WH &I (A= 5500 A) % eI HI ITAM HH T I & IE |
ot mm B
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24. Read the passage given below and answer the questions (a) and (b) that
follow it : 1x2=2

“The first law of thermodynamics asserts the equivalence of heat and other
forms of energy. However it fails—

(i) to indicate the direction of flow of heat;

(i) to provide the conditions under which heat can be converted into
work;

(i) to indicate the extent to which heat can be converted into work.”

= fou MU 3gTw w1 ufer 3R Heh AW fou MU WAl (%) T (@) % IW AT ¢
“FTTfaeh! T YW oW 39 91 W S <ar & fob e off 99 & 1 1 Uk w9 B
S8 fop oot & 3= ®Y| qUy, I8 doatd Fefafigd SRt T8 e aa—

(i) S % vaTE i fewn R
(i) 3 FEEEl HI FaH1 ek d8d 1, HE H GGG @l Hehdl g
(iii) @8 Hiaa w0 f6 fha wfoea Fom, ®rd § wf@fda & w217

(a) The law of thermodynamics which forbids the conversion of 100% heat
into work is the

(A) zeroth law (B) first law

(C) second law (D) third law

() SeATfAhl H1 a8 fEm, S 100% =1 w1 HE A w0 affq w R, 2

(A) Sl FrEm (B) W f=m
(C) feedta frem (D) et Fem
(b) Which of the following forms of energy is most closely associated with
heat?
(A) Potential energy (B) Magnetic energy
(C) Sound energy (D) Kinetic energy

312/MAY/204C 14 AT



(@) frafafgs & @ St &1 BA-T1 T S & AY GG AfUS TEAAT T JST 7
A) feafes et (B) TEhH™ Fal
(C) =ty Fai (D) T St

25. Complete the sentences using the options given in the bracket below :
1x2=2

(ultraviolet rays, gamma rays, heat waves, radio waves)

(a) The electromagnetic radiations which have wavelengths shorter than
X-rays are

(b) Infrared rays are also called as

feu o s 1 A= wime § feu MU foedi 1 ST e QU hINT
(wreiTt fepeel, T femtol, e ad, e al)
(%) 9 frq-grehr o, % et X-froni a iR e §, _ weam 2

(@) atw fron &1 off e S Rl
26. Match Column—I with the correct option of Column—II : 1x2=2

Column—I Column—II

r D r r .
(a) A VWA WW— =AW B (i) Series combination

M (i) Parallel combination
r r

(b) AWM we B

r

%% (i) Balanced Wheatstone bridge

(iv) Unbalanced Wheatstone bridge
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HiaH—I H1 A= Hiam—II § feu U o fasbed & @y Hifvw .

HicH—I wica—II

() A MrMDwrvwcwvrw B (i) Sofeen Haem

(i) UTYERY TAISH
AN
(@) AWLMo B (ii) T e g
WA
(iv) A eEH |
27. Fill in the blanks : 1x2=2

(@) In a purely capacitive circuit, the current leads the voltage in phase
by an angle

(b) In a purely inductive circuit, the average power dissipated is equal to

foeh Tl B g IR
(%) Tt st wenfeia whmy @, T dee @ W d ¥ FU W mERE
Bt B

(@) foreh fogrg o wfmy @, aren ok g™ & U Bl 2l

28. Match Column—I with the correct option of Column—II : 1x2=2
Column—I Column—II
(a) Formation of rainbow (i) Interference
(b) Blue colour of sky (ii) Diffraction

(ii)) Scattering

(iv) Dispersion
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HiH—I H1 e Hlem—II ¥ fer T ad fasweq & @y Hifvw

HieTH—I HieH—II
(%) 3ZUIY I &0 (i) TR
(@) IAepr 1 e W (ii) e
(iti) T
(iv) ot e
SECTION—B
T is—u«
Note : For Question Nos. 29 to 43, an internal choice has been provided in

some of these questions. You have to attempt only one of the given
choices in such questions.

few . uw w=m 29 @ 43 & foru, 3 woi § avales foehew feam mm 21 v weAl ©
feu U fashedt © @ YR Fad TH fIhed LT R

29. Identify the action-reaction forces acting on a book lying on a table,
explaining how these forces are developed. 2

7S Wl R g W e A sean-wfdfear Sl Sl ueEH A8 SHETd g i
6 38 W A 59 fF yR @ R
Or [ HYan

A boy throws up a ball of mass m with a speed v. The ball goes up and
returns back to his hands with the same speed. Find the change in
momentum of the ball.

IS ASH! m A hl fREl Tie &1 v =T § FHETEA: HH hl 3T Hhehal 2| T FW
I % §¢ IR T 3Tk BT H 3T I § 37 ATl 21 e o Hail § fehaaT iera
BT 87

30. Mention any two methods of reducing friction between two surfaces moving
relative to each other. 2

Th-gE & T TiaaE & g8t % e win % w0 B et @ et o sga hifs
Or | AYaT

Give any two examples of conservation of linear momentum.

T G WU % hIS d IeE Sd1sy|
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31. Name a diode which is used in reverse bias. What is it used for? 2

Th VP SRS 1 A1 a3y, S Ichd 99F H ST H o™ ST g1 98 fpd & &+
foTe 3w o e S 27

Or | HAYan
Looking at a p-n junction diode, how do you identify which of its end is
p-type and which is n-type? Why is it required?
fret p-n @l SRE I ¢EH 3T FY Tl G & 6 3T HHE-T T p-THR B
R HH-HT n-YhR? BH Ig IdT M hl T fpafeTu qedt 37

32. Name the four strokes of Carnot cycle in sequence. 2

Sl Ik o R TN o A HA & fdfgu)

33. What is Reynolds number? How does it help us to decide the nature of flow? 2

Hiegq €& F1 B 87 a8 I Yhfd Ug=H H Ig gH FRE TR HEEar w27
Or [/ 3AYan

What is terminal velocity? Write the expression for the terminal velocity of

a sphere of radius r and density p, falling in a fluid of coefficient of

viscosity n and density o.

I o F1 BT 87 r BT 3R p O % 1 WEAT UM TH o T o el W fRd

gC et Tt & o/ o % fou wfie fafe

34. Draw the symbol and truth table of AND gate. 2
AND % R 1 Jdieh Td Tedl "RV ST

35. A block of mass 3 kg is at rest on a horizontal surface. The coefficient of
static friction between the surfaces of contact is 0-4. Calculate the force of
limiting friction between these surfaces. (Given : g =10 ms?)

3 kg GAUH H1 Th Tehl fohell &fasl I8 W formmawen § @1 8| "wfehd U8I & &
wfqss oo Ui 0-4 Bl 3 ISt % " HEa w0 g9 w1 afehen hifvw) (fem 2

g=10 msz)

36. Threshold frequency for a metal is 1-160x10'° Hz. Calculate the work
function of the metal in electron volt. 2

foreft arg < fofu <&t smafa @1 AM 1-160x101° Hz 1 39 91 % SR%eH & 0H
FoIF dlee § 1A hifU|
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37. Draw a circuit diagram for a half-wave rectifier. Also show its input and
output waveforms. 2

HAd—qu fezwrl w1 gfuy @ w90 3o fesht 3 frfa qoredl i |t sy

38. Water flows through a horizontal pipe of non-uniform cross-section.
If the pressure at a point where velocity is 0-2 m s~ is 20 mm of mercury,
what is the pressure at the point where velocity is 1-5 m s~ ? (Given : Density
of water = 103 kg m™) 3
forel sEmH ey w1 ufede % afas gy § 9o vaiEd @ @ 21 g sEeh fend
fag W, &l §@ 1 o 0-2 m s™! @, @ URG W % 20 mm % SR &, 1 39
fog W <@ @1 g 9@ 9 155 m s 27 (fenm 2 : 9 &1 ' = 10° kg m™0)

Or [/ 3AYan

Calculate the approximate rise of a liquid of density 1000 kg m™ in a
capillary tube of length 0-05 m and radius 0-2x10™° m. (Given : Surface
tension of liquid = 7-27x1072 N m™! and g=10 m s_2).

afehe HINT fF 0-05 m @&t 3R 0-2x107° m B hi *Ha h HREMEA
¥ 1000 kg m™ v &1 5a fehaft Ha1€ a6 FW Feml (feam 2 : 5@ &1 U8 @
=727x102 Nm !t g=10 m s72)

39. Two particles of different masses have equal kinetic energies. Find the ratio
of their linear momenta and velocities. 3

T geaam At €1 o ST oS S SeK §| 3 WA AT Ud 9 o 31U [
EAE
Or [ HYan

A particle undergoes a displacement EZ =(3i+4j)m, under a force
g ~ -~
F =(51 +3j)N. Calculate the work done under the force.

foel e F = (51 +3])N % a8d T ®0 § d = (3{ +4])m foeam g 21 et
F<rtd fopu U SR w1 Uitk it

40. Write expression for the refractive index of the material of a prism. Reduce
the expression for a thin prism of small refracting angle. Calculate the angle
of minimum deviation for a thin prism of refractive index 1-6 and refracting
angle 1°. 3
firsH % UerYl % eI % oY srssie faflaw| 39 g0 &1 @A U §8d B¢ e
I < At B o foe i) 1° s1oads i T 1-6 3T9adHT % g B o o
i fa=em ®o w1 aieher i
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41.

42.

43.

Distinguish between n-type and p-type extrinsic semiconductors (any two
points). Explain the formation of depletion zone in p-n junction.

n-YHR Td p-YhR & Hugeft dameient § +15 a favig sasu)l p-n @iy & @@ wa
T 1 T FHST
Define the terms work, energy and power. Give their SI units. Give two

events in which force acts on a body and the body moves but no mechanical
work is done.

H, oAl Td Wke el ht qiud fafau) 33k SI U Sagw| UE @ geAd SdTsy,
5w fopeft fivg W o1 oft oo B 3R a8 Tifa oft har & 9 9 o 3T=id hig AT
@ Tl

Or | 3J9ar

Give an example of a variable force. Derive an expression for the work
done under such force.

REIdRiieT ST BT Ueh 31801 IdTSU| 39 Tk & & o 3T=<7d T T 1 & foTq sealeh
RRERCAIE

Why do two infinitely long parallel straight current-carrying conductors
interact? Two 5 m long straight wires kept parallel to each other at a distance
of 30 cm carry currents 10 A and 15 A in the same direction. Calculate the
magnitude and direction of the force between them. Does this force tend to
increase or decrease the separation between them?

3l 3T TS o WY F FHIRR (SRAEN J18sh dTeih Th-ga W 5 &l od 87 5m
TS % QWY AR 30 cm H g W TH-GE F FEIR W @ AR TH AT 10 A
3N 15 A 1 urd wh & fen # yeled € W@ OE| S S N A 9 % g
AR feun =1 aftepe SIfT) 38 9 61 Y9 39 @ qri % = <l gl wed i gl A
FGH 7

Or | 3JFYar

A galvanometer of coil resistance 12-0 Q gives full scale deflection for a
current of 2:5 mA. How will you convert it into (@) an ammeter of range
0-2 A and (b) a voltmeter of range 0-10 V?

U Neadmier, fSEedhl $eet &1 ufe’lig 12:0 Q 7, 2:5 mA H gW FaiEd HH W
T Sha fIdY WeW w1 21 9 3 AR ® () 02 A ¥ Ui § w
(@) 0-10 V & diceammdl d fhd TR sce ?

* Kk ok
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