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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.

312/MAY/204A - (LR fREERCEEAE T i Xt
Unnati Educations

9899436384, 9654279279



T AT
1. ohEefl Te-9 o 98 I8 T AT ITHATR ey ford |

2. YA Y -TF I A9 o b T-U < Hel IBI AT T hl 31 & T & T Juw I8 & g5
SR BN 2| 39 oG Al A9 ff B Tk T s ®9 7 F)

3. IWM-Yf&aehl § Tga-Tug s 3tan e wormi & sifafcs wdl oft sraspames fora ot wlemeff =i
I SEAT ST |

4. IO IT-YFETRT W TA- &1 HIg Fo 69/MAY/4, &< [A] ford|

5. (%) UH-UF hadl SN /fe=d memm ¥ 21 fR oft, 3fe atma = a1 e @ s et weh v § 3w
st &<, 3¢, ool STen, afid, ToETeH, S9S, dol, TS, ST, TSR, hishv,
frgd), srafien, Jurel, Syl depd s R

FHuT IT-f&Tent § feu o st # ford fo6 ama form s & 3w fore @ 2

(@) afe 39 fad wa Ssh o Al foret s o o 3o fored 2, a1 Wi sl g § 8 arefl
et /mafaat i et Saet gt gnfi|

312/MAY/204A . BT TR TR G R
Unnati Educations

9899436384, 9654279279



Time : 3 Hours |

W:SEW%]

Note : (i)
(i1)

(iii)

(iv)

v)

(vi)

(i1)
(iii)

(iv)

“"“Unnati Educa

PHYSICS
Wifees form
(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.

() 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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(vi) @Wve—@ # @ftifera 2
(a) I & 29 ¥ 37— Tl IW AT T, TAH 2 Fh H W 30 H

50 viedl H I & R
(b) Y T&T 38 ¥ 41—Tfqd IW Il T, YIH 3 3 H1 T 50 § 80 Weqi
T IW T R
() I HE& 42 IR 43—<H-3TT U, TAH 5 3% &1 W6 80 ¥ 120 Wsql
¥ IW ¢ R
4 )

(1) Answers of all questions are to be given in the Answer-Book given to you.
aft el % I IR & g IW-Yfegew # & 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 TG4 & fou 15 e o1 g9y feanr w81 wa-9F 1 faawor Quet o
2:15 &9 foham ST 2:15 o & 2:30 9 dh B bl Y- I T 3T 37 i
% CHH d IW-YEHT | HIg IR A8 foram|

\. y,
SECTION—A
Qug—k
Note : Question Nos. 1 to 16—multiple choice type questions (MCQs)
carrying I mark each.
W YW = 1 § 16—Sgfashedd TR % W (MCQs), T&® 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
S gA fordl e-3Tafd 01 @ W ged 8, A 39 OY o HRU favd w1 9H
(A) awa: wgar 2 (B) 3fRgwhd: sgar &
(C) aeka: =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 2?
(A) AND @ gR (B) NAND @ 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)

ool wiN
ullw  uils

©) (D)

Tk 39 SRR fUUE H1 ™G V a1 U9 p 8| I8 UHl H HEAleR TRl § e
A L 0T Bl TH G G H iR el H Rd g 3Eh ARGH HT LAl AT 54
# Tdg & W & gl 59 H ANEH oA 7

(A) (B)

ocolor wiN
ullw  uils

©) (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 wmdft @@ &t wfteor y(x, t) = Asin(kx - ot) R
frefua fopen St 21 sod o % Iifreaw An %1 AH @

) k
(A) T (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
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-G ¥ r gl W@ 6l Q fog il g, W@ g, % W9 F A 0 @1 99 e
T HE 4T H TG A1 8 IR 3 o= B g ot el @ St 7, A 5k o=

T ATl g B
(A) F (B) F/2
(C) F/4 (D) F/8
6. The dimensional formula of electric field is
(A) LT 3A™ (B) MLT2A
(C) MLT3A! (D) MIL?T2A7! 1
Jga-a7 & fofim g7
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

forelt TR -wie T @l Sl grn SafE fohn Smar @ ot fl 3ok @y St aht
1 8T fean ST 81 319 g <l o o= i gl 1 @M A1 g, Al ©iel & s fawarat

<l HIH
() wem
(B) =M
(C) rfRafda T&m
(D) == s gl Tk €T d% TGH W TG 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

312/MAY/204A . BT TR TR G R
Unnati Educations

9899436384, 9654279279



frefafea & @ fva &R &1 et genfa &1 ot ® *1E y9a T@ grar?
(A) wHRi % == i gl # ufEdd &

(B) widl & &%

(C) il & &9 foemm merm & qudgares &

(D) w¥el =i feu Tu 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 1
forel o dTd ¥ et W URSEA @ A F R WM § o 9@ A
It @

(A) AR (B) Ui

(C) dieedie (D) UM

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

A) 1:n B) n:1
(C) 1:n? (D) n?:1 1
e gfatier % n wfileeel #1 gl Jofiser § wanfa foram Smar @ 3t fe urwdsen #)
S A JhR F HASHI ok ged ST 1 S (Ry/Ry) B
A) 1:n B) n:1
(@) 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 1

Tt S @ g Tl forma o1 Tfia wfafers s9ar 21 39 wfdfars & @9 & Jhiises
% & HEH U HT T BN

(A) TR (B) &
(C) diem (D) @A
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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 th S0 5w s1¢, d1 o9 <ier een s

(A) =ier = Bem 9 (B) 1A Hia fisd &

(C) foie »ia frow @ (D) wIeH HIa w3

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

I TR Ueh H1eH B e Jeh1les ocd o Topdll 3/ mieem O yewt Al B, o Fefatad
T 3GHhT hia-|1 Ao qiafda 7@ gar?

(A) e (B) aT
(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 fopel Yaurhil H1eW % Y8 W YAUEhIUl o SSR hIU ST BT
srmafad Bl 8, @ W Wefdd Td 39afdd feen & i s S %1 99 gar @

(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) 025s (B) 4s
(€) S0s (D) 100s 1
TR T @ TH AE dwl g SR B @ 2 e @ s ot % de @
100 m @1 9 25 m s~! 8] I§ 9@ FW 331 7, TAH
(A) 025 s (B) 4 sHd
(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 § ST 9 @ 1 7, SAfqehtol Hidt &1 TRumEsd
3o Safaeu e | Srfiehan wE =Had digarsti #1 IgIE @

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

fem . uw @@ 17 ¥ 28, I 2 IF & IS THR F 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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2 fou U 3gw i ufer SR e W feT M W (F) T (W) % IW ANT

“FHTTfaeh 1 A W 39 9 W S ear & fop e ff 99 & 91 1 U w9 R
G 5 I & 3= w9 qUIly, I8 o efaigd SHeR T8 T 9a—

() e % yarg i fon g s
(ii) 3 FIELT B FaET T dgd FeAT, wE G giEfda & w@edt ®;
(iii) 78 grad s o6 o wfawa oan, +f 4 ufefda & aodt 217

(@) 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% =1 b1 HE A w0 affd s R, 2

(A) Iat frm (B) wuq fam
(©) facfa foram (D) T 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

(@) Freafafea & @ S 1 DH-T1 I ST & A1 qIH IAUH TEAA IS 77
A) feafast st (B) T Hal
(C) =f S (D) oSt St
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 areRit o A= wimE H fou MU faekent w1 WM e g iR
(arsTt femtot, T foel, s q@, g o)

() o forgd—rrhra fafertor, fres aimesd X-foptont @ oft B1e 2d 2,

(@) s fpton 1 oft shEr 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.”

= fou U I H ufey iR 3Eh M T MW AT (%) T (W) % IW AN
“Tifvrehie arfufshenatt #, srfiere % TR TH-gE @ TR ek T awl w1 fmio
A g 3 BRI 1 TeHI, U1, JgHI IR G B AR grT Wt Ieaat fomarm
ST Hehdl 2| UEE ATHhAst f a3 W St @ SsmEd g gehdl 817

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

(A) 5He B) 1H
(C) ?H D) on
(%) e sfifen 3 @ F R et § & S9-S0 wEaE 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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(@) Terfafied § & fpe ofam 1 =g 235U # foes sJaen sAfHlshan ot 1 Ry
S Gehdl 87
(A) 01 eV & &7 Juoll
(B) 1:0 eV & Aty Fatl
(C) 7-7 MeV & 3Aftrss sl

(D) 70 eV & %H W 1-0 eV ¥ 3Afeh Iuall

20. 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.

ek i 1 O AR

(%) forelt srormft @ °, 1 AT Feae/weEe % e i gl gt 2l
(@) SONAR wmfei 31q+ afEmed @ fofg TUI T ITFMT B &

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

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

MAA (ii) Parallel combination

(b) A NN MWLM\ — B

VWA (i) Balanced Wheatstone bridge

(iv) Unbalanced Wheatstone bridge
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HiH—] H1 ™ Hlem—II ¥ fer T a& faweq & @y Hivw

HicTH—I HicTH—II

() A MrMDwrvwcwvrw B (i) SofsEn aem

(i) OTYEShH HATSH
i
(@) 4ol LAt B (i) g e g
AN
(iv) FEdferd sgiee §g
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 iR
(%) Tret 3mest gunfciiy uftwy #, gm0 diees ¥ & o % I W UGN
i

(@) et fagrg v ity o, wrer wifd @ & s Bl gl

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

Hie—I Hie—II
(%) TEUAY BT T (i) Al
(@) JATHE H1 el T (i) faad=
(iti) SR
(iv) = fagoo

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 ST & 0 T YT T HUF & o ‘s’ fofau

(%) o TEH Hidl § AW dTefl S T q@N o ARV F Uk bt Ued sar & forew
S 3ham i e s weft shEEl A S gt B

(@) BEE &1 9 fagra fafie gesifyres aftaeaiatt i samen aumi & 9 § 6

I HT R
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
(i) v=R ———J
9 n?

(iv) v=R ———J
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HiH—] H1 ™ Hlem—II ¥ fer T a& faweq & @y Hivw

FieH—I wicH—II
(%) S Foft () V=R 1—%)
n
(@) T 3of i) v=R l_ij
4 n?

e — 1 1
(i) v=R 5__2j

(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 YT & U T 3R ToAd Ho9H & fou ‘s’ fafau
(%) Toreh Ueatfdea a8 1 &A1 € IGH1 U a9 ¥ sedl 2l
(@) Ftm YeanfFfad fi qrfl w1 sTEm e 3@ dgifas €9 @ o & a9 §

FeoHl TYE 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

HieH—I Hie—II
(%) Hiced Tha W I Fra fag (i) A H HAH
(@) fegmram 3R aam & = s (i) S 1 Bp g
JATEI ST S5 hl gaadl (ii) 100%

(iv) 26:9%

28. 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 (. = 5500 A) will be .

o ol it gfd i -
(%) * f5fed wam 4, afg fafel & &= H g T =G Iwm, a1 B s
Ry 9 H TH B ST

(@) I & fefed v o, S9 qesd (L = 6000 A) % TN HI ST A =T T, q@
99 T W g2l (A= 5500 A) % JehI &1 ST & W I & W ¥

fhst g g
SECTION—B
Qus—9
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 @@ 29 @ 43 & fou, 3 woA A ovafes fosew feam wm 21 @ Al d
feu MU fashedt @ @ R Fad T fahed AT R

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

TH-GEX o A& TAHH Q IBi o S JYU HH B hl {oheal @ i # 3g@ FHIu)
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Or [ HYan

Give any two examples of conservation of linear momentum.

T HAT WU % HIS g ICTE sy

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

T UH SIS ol 99 9dEy, ST 3chd =¥ H 3T § o™ Il 2l I8 fh8 & &
fou Iwm o @ S g
Or [ HYan

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?

frdt p-n @ftr SrRE 1 @R T FE AT o & R 3@ wH-A1 U p-TeR 2
3 HH-E1 n-YHR? B I8 Id1 TH ! S&d fpafelt gedt 27

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

7S W R g W @ A Sean-wfafeen s S ueeH a8 wHEd g i
6 38 W I 97 fFE THR T &l
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.

IS ASH! m AN hl TRHl Tie &l v I T FERA: FW I 3TN Thehdl 21 T FH
M % STC AR T 39k BT § I =1l § 3T STl 21 e o G § fepdan afEdq
BT 37

32. 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=H H I8 gH AU YR wEET w27
Or [ HYan

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.

F AT AT BT 87 r BSA 3N p BT % n TN UM WS o B % vl H fd
i BREL A s S S s i
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33. Name the four strokes of Carnot cycle in sequence. 2

I Ik o R TN o A HA & fdAfgu)

34. Draw the symbol and truth table of NOT gate. 2
NOT @& §R %l Jdfih Td Tcial TRl SH1ET

35. A 2kghblockis 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_z). 2

2 kg GWH 1 T ol fhd &fas I8 W fommeeen o @ 81 990eh 481 & 9 wfah
YU UM 0-3 Bl 3 Gk UEl o off9 HWid uNU §@ w1 g i)

(g =10 ms_z)

36. Calculate the momentum of a photon of frequency v. 2

v AR % BIH % AT 1 qHeHe hIT|

37. 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. 2

T WU-BRA RGN, Teh qUi-a1 fegarrdl, we denfeia fheet v s I s/ilg g
gY forel wumiiehd wIfth wer@ o1 afY @ sH15T)

38. What is Raman spectrum? How is it produced? Explain the Stokes lines and
anti-Stokes lines of this spectrum. 3

W WHRT T BT 87 T8 HY ST 87 30 o 6l Wb W3l vg Ufereish {@aii
1 = Hifu)

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

i o™ ot & ol T TGS HAC S 8| Ieh @ A TH S oh I [0
i

Or |/ 3AYan

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

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

forelt @ F = (5i+3])N % 78d & &9 § d = (3( +4])m framd g1 21 96t %
F=id fpu T w1 giemer il
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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

frelt p-n @i SRTe & rfienafies @k Wied & fou afwy smw@ sAEe, JOfe a8
(%) YT & IR (@) 3chd SRGd & T Tl § 9TH Afrenaies 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 IgIey #1e diese & &fes ugy ¥ S yarfed @ @ ?) Afe sEes fepedt
fog @, JI& @ 1 1 02 m 57! @, T URG W % 20 mm % SR &, al 39
fog W <@ @1 g 9@ 9 155 m s 27 (fenm 2 : 9 &1 w9 = 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 0-2x 1073 m. (Given : Surface
tension of liquid = 7-27x1072 N m™! and g=10 m s7?).

aiehed T 6 0-05 m @l 3R 0-2x107° m Br=ar 6t a1 BRI
# 1000 kg m™ ocd &1 g fhadl $=m8 ab W wem| (fean 2 : g9 %1 g8 avE
=727x102 Nm ! @ 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 uRwmd fafaul s SI AEe wdEu) TE @ geAd s,
5 foreht fuvg W gt oft oFTaT @ 3R 98 Wifd off ar @ W S % 3T i Ik
wE TE gl

Or |/ HAYar

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

IR ST T Ueh 3CT8U01 9d1SU| 39 Tk & &1 o 3T=<1d [T T 1 o foIq sealeh
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 3 TS o WY T FHIRR (SRAEN 918sh dTeih Th-ga W 5 &l o 87 5m
TS % QWY AR 30 cm H g W TH-GE F TR W @ AR TH AT 10 A
3 15 A 1 gnd wh & fewn # yeried g WOE| e W o At 9 % aim
AR fean =1 aftepe SIfT) 38 9 61 Y9 39 @ qri % = ol gl " i gl
TGH i ?

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?

% Noeadmier, el FHeeft w1 aflig 12:0 Q 8, 2:5 mA & g JaIEd HH W
Tl whe fo@d WeM #aT B U 38 feadmil @l (F) 0-2 A % UHIX H wd
(@) 0-10 V % diceammd § fpH YR seeiil ?

* Kk ok
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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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T AT
1. ohEefl Te-9 o 98 I8 T AT ITHATR ey ford |

2. YA Y -TF I A9 o b T-U < Hel IBI AT T hl 31 & T & T Juw I8 & g5
SR BN 2| 39 oG Al A9 ff B Tk T s ®9 7 F)

3. IWM-Yf&aehl § Tga-Tug s 3tan e wormi & sifafcs wdl oft sraspames fora ot wlemeff =i
I SEAT ST |

4. I IT-YFETRT W -3 ST HIg o 69/MAY/ 4, &2 [B] ferd |

5. (%) UH-UF hadl SN /fe=d memm ¥ 21 fR oft, 3fe atma = a1 e @ s et weh v § 3w
st &<, 3¢, ool STen, afid, ToETeH, S9S, dol, TS, ST, TSR, hishv,
frgd), srafien, Jurel, Syl depd s R

FHuT IT-f&Tent § feu o st # ford fo6 ama form s & 3w fore @ 2

(@) afe 39 fad wa Ssh o Al foret s o o 3o fored 2, a1 Wi sl g § 8 arefl
et /mafaat i et Saet gt gnfi|
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PHYSICS
Wifees form
(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.

() 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

wft 7o srfEE 2

Y% T % 37 Wk gmd feu w g

Ife AEwIH B, ql AT oS DI ITAN Hi|

Trg—% H A @

(a) I &1 1 ¥ 16— YHR % Y (MCQs), I&% 1 37 &I TIh
g H fou M an fosheui § @ wew Iugh foehew I g o)

(b) T & 17 ¥ 28— aH{E THR o Y, TS 2 b HI (2 IUAF, TAH
1 3 )| 3 gF % W feu mu Ry % HgER <)

(VA THMNA ero.
10NS
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(vi) @Wve—@ # @ftifera 2
(a) I &N 29 ¥ 37— Tl IW A YA, TAH 2 Fb H W 30 W

50 viedl H I & R

(b) I TN 38 W 41—HTH IW a4 T, YIH 3 31 & T 50 & 80 Vgl
¥ IW ¢ R

() I HE& 42 N 43—H-3TT YA, A% 5 3% &1 T 80 ¥ 120 Wsql
¥ IW ¢ R

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

off ye % IW IRl & M IR-Yfew # & o
(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 YE-UF I Ued & fau 15 e =1 999 feanr w21 we9-93 1 faaqwor duee §
2:15 & foram ST@m| 2:15 o9 § 2:30 S d B shddl TIH-UF bl Uil T 38 A
% CHH o IW-YEIH! T DI I A8 forat | )

SECTION—A
@ us—h

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

e wd "= 1 9 16—=gfased™ 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 U-ERT FU ¥ ¢ B 8 I AW b HRU I [OWd HI AW

(A) 3fgerd: wgar ? (B) FiRagehd: =edr @

(C) Rashd: wear B (D) Wgeha: =er 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

0 k
(A) % B -
©) Ao (D) % 1

foreft arfa St & st @01 B TR y = Asin(kx - ot) R FEUA fRE S 2
TEh - H Ah B @

B © @ ®)

k3
()]

(C) Ao @ (D) % F

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 1

TH-G H r gl W W@ T fog AR g W g, % &9 OH a1 FAH & H AH F
2l 9 YA G % HH Bl GUMAT HR Ieh s I gt 1 o g foven Smen &, @
3§ Ik ST @ el S 8T
(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 — 1
n n n

Th S n fogd O O 9 IS H e.m.f. E qAT FNH IY 7 8l = Jofiishd o
ST a1 81 GASH & &1 39 St & e.m.f. IR T=ieh TfaUY & WH B, HAM:

(A) nE T nr (B) nEW r/n
E E gt
© — wnr D) —
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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 3T o8 g Rl fore w1 Tf wfafers smar 21 39 ufdfoms # o7 % TeRieh
hg W HaH @ B T BT
(A) B) =
(C) en (D) e

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 i, foeht deast &1 3 1:4 8, Afdeor e wdl &1 AfdwR ded o
Mo Td =ad dSdis 1 A BT

(A) 5:3 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-1 s Ifvaw Tk gr 77
(A) AND d% gR (B) NAND d% 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) 025s B) 4s
(C) S0s (D) 100s 1

TR ST WY TH A A g SW-A= B W@ 2 e 3 wAvE 3wt % o= gh
100 m AT 97 25 m s~! B I8 99 W 33l 8, TIH

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

312/MAY/204B . BT TR CTRTTCRGnGOER
Unnati Educations

9899436384, 9654279279



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° 1

SIS FEIANG TehI-adl R YEURhR] AT % 98 W YAUhIUl % SR IV S BT
smafaa Bt €, @ @0 Wafda we srafid R % fm s i & wE g 2

(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? 1
(A) Intensity (B) Velocity
(C) Frequency (D) Wavelength

I« YRS Uk H1emH § fird Toh1lRes gaca o fordll 1= wrem § wawr ohtan &, @t fefafaa
T g 3FhT HI-|1 Ao qiafda 7g giar?

(A) e (B) o
(C) smgf (D) e

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 1
Ife T -3 YHR & hid ¥ foepdl Th o 50 s9¢, @1 qo9 =T o a4
(A) =rer wr= Brew @ (B) 1A Hia fsw @
(C) fote == frew @ (D) IS wia frew @
12. The dimensional formula of electric field is
(A) LT3A71 (B) MLT2A
(C) MLT3A™1 (D) ML?T2A7! 1

312/MAY/204B . 7 AL IR AHEEETE R 1 e
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Fega-ae w1 forfa o 2
A) LT3A71 (B) MLT2A

(C) MLT3A! (D) ML?T2A7!

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
forel e JTA B et B URSEA @ AT F fA T § o IR A
e 2
(4) Teamfie (B) Wi
(C) deeHiex (D) iR

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

fafafed & @ fFe e &1 fopell gutfie & aiiar | Hi5 T9E T8 aae
(A) =i % = &I gl § afEd @
(B) Wl % &F%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) decrease
(C) remain unchanged

(D) increase up to a certain value of separation and then decrease 1
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forelt TaT=R-wie FeaTfer @1 St g Al T Smar @ ot fRe soeh @ty St S
1 BT el T 31 3 AlG <l o sfi= I gl 1 TGN AT @, Al ©Il o i [awaTa

<l HH

(A) s

(B) @em

(C) 3mfafda wm

(D) &= & gl T €W a6 e W TG Ik §1G HM

16. 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) &

© 3 D) 2 1

T 3 SRR fIUg 1 ARG V a2l 99 p 3| g UHl H HedleR Tewem § e
A W T B TH G G H ST ] § Rd g 3Eh A HT LAl 9T 54
1 Tqg % IW @A Bl 59 B AUfEH T B

& 3 B)
© 2 D) 2
Note : Question Nos. 17 to 28 are objective type questions of 2 marks each.

fem . v @@ 17 9 28, T 2 IH F TS THR & I 3

17. 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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2 fou U 3gw i ufer SR e W feT M W (F) T (W) % IW ANT

“qifirehe ARRITS H, SRR % AR TH-gEl @ fa wth W i #1 i
A 3| 3 MRATSAT T e, SeUAl, eI 3R G gooh AT gRa it Icadt foma
ST "ehdl 8| TEES Afufhet i ag A off Feamend a1 Femad g wehdt &1

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

(A) 5He B) 1H
) 2H D) on

(%) T srfufean 3& 0 & oo fefafes § @ -1 0 wd9s g8 27
(A) 5He B) lH

(©) ?H (D) gn
(b) Which of the following energy values of neutron can cause fission
chain reaction in 233 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
(@) Ffafea # & fem e &1 JYgq 235U # faged s@en ifufean s w1 wR
9 Hehal B?
(A) 01 eV & &7 FHall
(B) 1-0 eV & 3Aftrss Fnatl
(C) 7-7 MeV ¥ 3Aferss St
(D) 70 eV ¥ ®H T 1-0 eV ¥ AT Snall
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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.
(%) Topelt TPl @@ ®, S AT fee/we % = gl il 2|
(@) SONAR vonferi 31 aiEmed & foig TN 1 YN 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;

(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.”

Aol feu T Sgmn i dfen S sHh S for Ml (%) T o(W) F I AT
“FEATTIAeh! T IUH T 36 910 W 9 <1 ' T e off 99 & 9l #1 U €9 @
G 5 I & 3= ®9| qUly, I8 aoaeRa efaigd SHeR T8 T 9a—

(i) AT % yarg i foun S s,

(i) A &L B Fa N qgd FwA1, HE § ufEfda & dehdt @,

(iii) I qfaa e 6 fraa i ear, & | ufafda & aedt 217

(@) 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

(%) FSHATIGR 1 a8 =\, ST 100% ST &1 S H Y@ aiid Ll 8, &
(A) et fm (B) wem frm
(C) fedta form (D) et Fem
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(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=afafgs & & o9t &1 -1 T FHT & A TGS 3MH TETd T ST 27
A) feafasr st (B) TEHE HaAl
(C) =@ Fwi (D) Tifest Soll

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 U sl w1 fie wme # G MU faskedi w1 3T ek U iU
(wre feRwel, T foRtol, e o, e o)

() o fargq-greshr fafer, fime quresd X-forwon @ oft B2 8 §, Fgd 2|
(@) 3refwh fpeon &t off a1 S R
21. 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 .
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() @ & f3fed wam °, afg fafei & &g 6 g &7 T w0 @ S, @ B e
RS 7w T E S

(@) I & fgferdt wm 4, 59 qtreed (L= 6000 A) % IS 1 ITAM H AR T, @
99 TS WTH §E! (L= 5500 A) % JeTel 1 ITART A T 3a & &I |

s wme 2|
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 () 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 (tv) 26:9%

HiaH—I] h1 ™ wicda—II 7 feu U o) fosreg & @y Fifve -

HicTH—I wicH—II
(%) Hfced Thet W I Fr@ foeg (i) A H HYAH
(@) femam 3R vwam & g feamsie (i) S H B faeg
AT SHSAT 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 & T T 3 Ted wH & fau ‘s’ fafau
() foreht Aeaufees avar I &Fdr o SUHI A ogd & wedl B

(@) b eanfefadt 6 qeficrl &1 IWT Heh 379 dgifas €9 T &g Bl 4 H
e G99 2|
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24. Match Column—I with the correct option of Column—II : 1x2=2

Column—I Column—II
. " 1
(a) Balmer series () V=R 1__2j
n
(b) Paschen series (i) v=R 11
4 p2
1 1
i) V=R| ——-—
(i) 5 nzj
(iv) V=R 1 1
16 n2

HiaH—I &1 A= Hiam—II § feu U o fosked & @y Hifvw .

HicTH—I wicH—II
(%) SR oft () V=R 1—%)
n
(@) wrwer dof (i) V=R %—nizj
(iii) V=R é—izj

(iv) v=R L—L)

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.
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e HY & U T’ 9T Tod weF & fou ‘orm’ fafgu -

(%) < GEH Hial § AW Tt e ThI™ qUl o FALARI0 F Tk Ths Ued s=ar & Saw
Fg 3ty i e = mft stasi i gt Bt R

(@) B3 &1 auT fagra fafie Jeeiies aitee it i =amen aumn & 98 § i &l

T LT 2
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

(i) Scattering

(iv) Dispersion

HiH—I H1 ™ Hlem—II ¥ fer T a& fasweq & @y i

HicH—I Hiew—II
(%) T B T (i) AR
(@) 3T 1 Al (i) faad=
(iii) SehIOT
(iv) @ot fagoor
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

““Uhnati EducitiShS
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fre Tt 1 I

(%) forelt 3mest menfei uftey #, 9 e ¥ &S | % HIU W IWERA
Bl

(@) foret fomg s oy #, mer whE B % SR B 2

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

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

MAA (i) Parallel combination

(b) A — MN—TMWN—L—AM——e B

VWA (i) Balanced Wheatstone bridge

(iv) Unbalanced Wheatstone bridge

HiaH—I H1 A= Hiam—II § feu U o fasked & @y Hifvw .

HicTH—I HicH—II
(F) A MDMCM B (i) SofishE TASH
(i) TREHE TS
WA
(@) as——mw D pwan - MW B (iii) FqfeTd SEReRH |
WWA
(iv) FEGIa ®IeeH 8g

e ot Educa (i
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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.

fen . w1 g@n 29 ¥ 43 & fou, v yw A Inais fawew fem mm B @ wwAl #@
fqu 7 faeedi § @ R HAA TH faheq I 2|

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

T UH SIS ol 919 9dEy, ST 3chd =¥ H 3T § o™ Il 2l I8 fhe & &
foru 3w o S S 2
Or |/ AHYar

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?

fordt p-n @ftr SrEE 1 @R T FE YAl oA & R 3T wH-T U p-TeR 2
3 HH-E1 n-YHR? gH I8 Td1 TH h S&d fepafelt gedi 27

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

I Ik o IR =W o 9 HA 9 fafgu

31. What is Reynolds number? How does it help us to decide the nature of flow? 2
Hiegd T& F1 Bt 27 Va8 I YHfd TgaHH H I8 g6 fh9 YRR wEmaT it B 7
Or [ HYan

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 R p O % ) AT UM U o el b el § fRd
gu forelt ot & 3t o % fog wfew fafew)

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

TH-GEX o A& TREH & g8i o ofiF 56 FHH HA hH bl @1 it w1 3g@ i)
Or | AYaT

Give any two examples of conservation of linear momentum.

T HAT WU % S q ICTE sy
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33. Identify the action-reaction forces acting on a book lying on a table,
explaining how these forces are developed. 2

TS W @ foREl g W M Aol SRAT-NfTshAT Sl i UEAM I8 HWSd Y HiT
5 38 W A 5ot FpE TR @ B

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 ASHT m A hl fhEl Tie 1 v =TT § FHETEA: HH hl 3 Hhehdl 2| Tic FH
I %S¢ ieht T 3Tk BT | I A1 § 3T ATl 21 e o Ho H fehaar iterad
BT 87

34. Draw the symbol and truth table of OR gate. 2
OR T gR I Wi Td Tedl druft s=1su)

35. 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 GMH 1 U cehl Tohel &fds g8 W fommaeen § @1 gl 37 9vieh H & ardl
ggi % o9 = quiek 0-1 21 37 YT % o9 Hwid a¥v s *1 afeher i (e

2: g=10ms™?)

36. Work function for iron is 4-8 eV. Will photoemission take place if radiations
of frequency 12x10'* Hz are incident on an iron cathode? 2

dlg &1 HREHH 4-8 eV Bl AfG &g % FMW W 12x10'* Hz 3mgfa = faferor g
S, o1 T SHH WIRI-3cHe BRI ?

37. Draw a circuit diagram showing an n-p-n transistor amplifier in common-
emitter configuration. Write expressions for current gain and voltage gain. 2

IYIE sl fo=ma § fhet n-p-n iR yaeds 1 afigy 3@ a9Ee| arefsr wa
dicedreiied & fou sgesier ferfa

38. 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? 3
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foreft Tmamg FayemehR STTUR aret iw % few & avt fagao quiar gan fohwr sm smsu)
fsn &% 9qd % aa® o U =dad foae v @ BeE-s % 9g § ek
foaRaw| fem fafim @ #1 srem-stem st 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 rguey #1e diese & &fes ugy ¥ S yarfed @ @ ?) Afe sEes fepeht

fog @, & @ 1 1 02 m 57! @, T URG W % 20 mm % SR &, al 39

ﬁ@mmwzﬁmaﬁéﬂ 1'-5m st 87 (feam 2 : &1 &1 9@ = 10°% kg m™2)
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 0-2x 1073 m. (Given : Surface
tension of liquid = 7-27x1072 N m™! and g=10 m s7?).

qiere it 6 005 m &=t 3R 0-2x10° m = i & hl HRERHEA
# 1000 kg m™ wcd 1 ga bt Fem8 aoh S wem (e R : gd W UE e
=727x102 N m™ W g=10 m s2)

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

A9 T UGl YTl o diF WE ®Y § 3R HIWU| (FE d fog Sasw))

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

s gomm Tt € Sui Al G FAT SR &1 b W Gl T o < ST A0
EAIEN

Or [ AYaT

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

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

forl 5 F = (5i +3})N % agd @ %01 § d = (3{ +4])m T g1 21 9
F=ia fpu T wE +1 giehe FHifs|
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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 3 TS o WY T FHIRR (SRAEN 918sh dTeih Th-ga W 5 &l o 87 5m
TS % @ €Y dR 30 cm I Gl W TH-TH h IR W 7 I T HEM: 10 A
3N 15 A 1 urd wh & fewn # yeled € @Rl $h S @ et 9 S qRE
AR fean =1 aftepe SIfT) 38 9 61 Y9 39 @ qri % = ol gl " i gl
TGH 17

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?

% Noeadmier, el FHeeft w1 aflig 12:0 Q 8, 2:5 mA & g JaIEd HH W
Tl whe fo@d WeM #aT B U 38 feadmil @l (F) 0-2 A % UHIX H wd
(@) 0-10 V % diceammd § fpH YR seeiil ?

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

F, oAl Td Wke el ht qiumrd fafge) 3k SI U Sargw| UE @ gedd SdTsy,
5w foreft fovg W o1 +ft o B 3R a8 ifa ot ar & 9 9 o T=id hig AT
@ Tl

Or | HAYan

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

TRl ST T Teh 3TN 9d1SU| 3H Teh o Sl o 3T=<1d T T 1 & foTu =resieh
Fead hHiT |

* Kk ok
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This Question Paper consists of 43 questions and 20 printed pages.
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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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T AT
1. ohEefl Te-9 o 98 I8 T AT ITHATR ey ford |

2. YA Y -TF I A9 o b T-U < Hel IBI AT T hl 31 & T & T Juw I8 & g5
SR BN 2| 39 oG Al A9 ff B Tk T s ®9 7 F)

3. IWM-Yf&aehl § Tga-Tug s 3tan e wormi & sifafcs wdl oft sraspames fora ot wlemeff =i
I SEAT ST |

4. I IT-YFETRT W T-TF ST HIg o 69/MAY/ 4, T2 [c] ferd |

5. (%) UH-UF hadl SN /fe=d memm ¥ 21 fR oft, 3fe atma = a1 e @ s et weh v § 3w
st &<, 3¢, ool STen, afid, ToETeH, S9S, dol, TS, ST, TSR, hishv,
frgd), srafien, Jurel, Syl depd s R

FHuT IT-f&Tent § feu o st # ford fo6 ama form s & 3w fore @ 2

(@) afe 39 fad wa Ssh o Al foret s o o 3o fored 2, a1 Wi sl g § 8 arefl
et /mafaat i et Saet gt gnfi|
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(i1)

(iii)

(iv)

v)

(vi)

(i1)
(iii)

(iv)

“"“Unnati Educa

PHYSICS
Wifees form
(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.

() 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

wft 7o srfEE 2

Y% T % 37 Wk gmd feu w g

Ife AEwIH B, ql AT oS DI ITAN Hi|

Trg—% H A @

(a) I &1 1 ¥ 16— YHR % Y (MCQs), I&% 1 37 &I TIh
g H fou M an fosheui § @ wew Iugh foehew I g o)

(b) T & 17 ¥ 28— aH{E THR o Y, TS 2 b HI (2 IUAF, TAH
1 3 )| 3 gF % W feu mu Ry % HgER <)

[ IVUABTHMNE ero.
10NS
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(vi) @Wve—@ # @ftifera 2
(a) I &N 29 ¥ 37— Tl IW A YA, TAH 2 Fb H W 30 W

50 viedl H I & R

(b) I TN 38 W 41—HTH IW a4 T, YIH 3 31 & T 50 & 80 Vgl
¥ IW ¢ R

() I HE& 42 N 43—H-3TT YA, A% 5 3% &1 T 80 ¥ 120 Wsql
¥ IW ¢ R

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

aff yel % IW IRl & T IW-YfEw # & o
(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 YH-UF I Ued & fau 15 e =1 gu9 feanr o 21 we9-93 1 faaqwor duee §
2:15 & foram ST@m| 2:15 o9 § 2:30 S d B hddl TH-UF bl Uil 3T 38 AR

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

carrying I mark each.

W YW = 1 ¥ 16—Sgfashedd THR % W (MCQs), T 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) fgsha: wedr @

(C) Rashd: 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

F
(A) 3 (B) 8F
(C) F/4 (D) 16F 1

TH-g ¥ rgll W W@ § fog 3R g W@ g, % 9 O a1l FAH g6 F 8l Th-
T " r/2 gl W W fag AR 2g; W 2g, % I FH AT HAH A B

F
A o (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 2Z 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 ol B FHEW y = Asin(kx - ot) @ S fen s R
W qOT % qUICA IR IR % AW &, HAM:

n L w2 B) 2nk T 2

(A) - W& o (B) 2nk T 2n0
0 =~ w = D) 2nk @ ==
© 5 @& (D) 2nk T3 -

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 A
n n
(C) E and nr (D) E and % 1

312/MAY/204C - (AL I REEATHEEETE ME I ey
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n 9Td ¥, Y ¥ &% HT e.m.f. E qAT =ARb ARY 7 8, I9dshd H SIS T 3|
3 AN % e.m.f. Td AaRes YfaQg & AW g, SHAM:

() nE @ nr B —ow
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

forelt sTaae o g Teret faa w1 T wifdfo sman 21 fdfems o o1 6 TR ohrg
% G99 918 H1 T BN
(A) S (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
T adl, T AW 3: 5 U § F, Al Icqd Hdl 8| Al T H Afeehad
Tl AqH listt 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)

vl

© 2 (D)

[&31[e)
[—
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Tk 39 SRR fUUE 1 ™G V a1 U9 p 8| I8 UHl H HEAleR TRl § e
A W 0T 7| TH G G H iR e H Rd g 3Eh AT HT LA AT 54
# Tdg & W &l gl 59 H AN oA 7

(a) 2 B) 3
© ®) 3
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 dfvas 9% gr B?
(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 grr i T Smar 8 ot fRe soeh @ty St S
1 g T Sar 21 o9 AfG wiel < sft= i gt i Jgr Il g, A <Hel % i fa9ai
S A9

(A) wem

(B) =em

(C) smuREfda &m

(D) &= 1 g TH € T TeH W TG Iqeh 916 T

10. The dimensional formula of electric field is
(A) LT3A71 (B) MLT2A
(C) MLT3A71 (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

fafafaa 4 & fre wrs #1 foeft gaifa 6 g | #18 wwE 7@ ga?
(A) =i % = & gt § ufEdq @

(B) Wil % &%

(C) widi & s foemm meam & qudgais &

(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
forel TR 3 ¥ % em.f F TRIEW ¥ A F R WM A o om e
I 2

(A) eI (B) W

(C) dieerfiex (D) diRmEET

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
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S HHIANG ThRI-all Rl YeuehRl HIEW % 98 W YAUEhIUl h SR IV ST B
srmafad Bidl 8, @ W Wefdd Td 39afdd feen % e s i %1 79 BT @

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

TR I WE TH A9 Al g FW-AE & @ 2 e @ wav wt % = gl
100 m 1 97 25 m s~ &1 Ig 99 HW I3t 7, TIAh

(A) 025 s (B) 4 sH
(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

TS TN Ueh W1em O e Jentites ocd & fohell 3= wieem 0 yewt ohar 8, ot Fefeiad
T ¥ 3T HiA-|1 Aot ufefda 9@ 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
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Ife g0 ITAT-3TNT YR & Hid & foepa wh S0 5w s91¢, a1 ge@ <igr een s

(A) @rer wi= e @ (B) 1A wia fsw &
(C) foie == fsw @ (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% & TEHE THR & T B

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.

el HYT & 0 T YT Ted HUF & o ‘s’ fofeu

(%) & TEH Hidl B AW Grefl S T q@N o FAARIU F Ueh bt Ued sar & forew
Hd 3ham i e s weft shEEl o S gt B

(@) BEE &1 9T fagra fafi gemifyres aftaeaiastt i samen aumii & 9 § 6

I T R
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) Vv=R|—-—
4 n?
1 1
i) v=R| =———
(i) : nQJ
(i) v=r| L_L
16 n2
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HiH—] H1 ™ Hlem—II ¥ fer T a& faweq & @y Hivw

HieH—I wicH—II
(%) S Foft (i) V=R 1—%)
n
(@) T 3of i) v=R l_ij
4 n?

1 1
iii) V=R|———5
(@) 9 nzj

(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 wH & fau ‘s’ fafaw
() foreht Ueafees axa I &@dr g SUHT A ogd & wedl B

(@) b eanfefadt 6 qeficrl &1 IWT Heh 379 dgifas €9 ¥ g Bl 4 H
FCoHT G99 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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fe fou U Sgww w1 ufeu 3R sEk A feu MU WAl (%) T (@) % IW GNT ¢
“aifveh srfufsranat #, sifewel % T TH-gR & TR Sk T awl @
A 81 37 BRI 1 TeHI, U1, eI IR G Beeh ATl gra Wt Icqa T
ST Hehdl 2| TEEMS AMHATS Hl a@ 3 ) St @ Ssmadi & gehdl 8l

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

(A) 3FHe B) H
©) 2H (D) §n
() b srfufean 3& #0 & oo frafafes § @ -1 0 wd9s g8 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

(@) fmfafga @ & frm SamH 1 g 255U 1 fowme sfaen il s &1 wrw
T Tehdl 27
(A) 01 eV & HH FHofl
(B) 1:0 eV & At Fuatt
(C) 7-7 MeV & 3 Sotl
(D) 70 eV & %H W 1-0 eV ¥ 3Afep Inall

21. 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.
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(%) fereht srormft @ #, < wura free/ s % S # gl Bt 2
(@) SONAR yonferi 310 aiEmes & forg TN 1 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
(%) e @ha W 3= Fa fog (i) S T HIH
(@) feaam iR woam & = fpamsfier (i) @ #1 B fag
IS ST §H hl &l (i) 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 .

() am & f3fed wam °, afg fafei & g 6 g &7 T =@ S, @ B e
RS 7w T S

(@) @ % il v °@, & quesd (A = 6000 A) % THT B ST H AR T, A
99 fa WH §E| (A= 5500 A) % eI HI ITAM HH T I & IE |
s we

““Unnati EducitiSHs
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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—

() to indicate the direction of flow of heat;

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

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

e fou U Sgww w1 ufeu 3R sEkh A feu MU WAl (%) T (@) % IW GNT ¢
“FTTfaeh! T YW oW 39 91 W S <ar & foh e off 98 & 91 1 U w9 R
S8 5 oo & 3= ®U| qUmu, T8 doarEtuq frefafad Ieerl T8 @ aa—

() o % Yarg i fen g s
(ii) 3 &Ll ® FaET Tk dgd FeAT, wE § uiEfda & w@ehdt g
(iii) o& gfaa e 6 fpar ufoera o1, wrd # gf@fda & adr 817

(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

() ATl H1 a8 fTm, S 100% =1 b1 HE A w0 affq s B, 2

(A) zar frm (B) wem frm
(C) Teedta 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
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(@) Fafafga & & St &1 BH-T1 T FHT & A TG M TETd A JST 27
A) ferfes st (B) TEhH™ FHal
(C) = Fwi (D) TR 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 U sl 1 A= wime § feu MU foedi 1 ST Heh QU HINT
(wreiTt fepeel, T fomtol, e ad, e al)
() 9 frga-grdr faferor, s weed X-froi @ H s d, _ wg 2|

(@) o7ath foron w1 oft wa ST @l
26. Match Column—I with the correct option of Column—II : 1x2=2

Column—I Column—II

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

W (ii) Parallel combination
r r

(b) AW B

r

VWA (i) Balanced Wheatstone bridge

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

wicTH—I wicTH—II

() A MrMDwrvwcwvrw B (i) Sofieen Haem

(i) UTYERY TAISH
A
@) AL - AW B (iii) FqfeTd SEReEH |
WA
(iv) FEfId eeH |
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

fo T 1 R AR

(%) frft amedt defeh ufoy §, g Sew ¥ %9 8 F F R smErE
Bt B

(@) foret fomg s afy #, e whE B % SR B 2

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

(iii)) Scattering

(iv) Dispersion
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HiH—] H1 ™ Hlem—II ¥ fer T a& faweq & @y Hivw

HieTH—I HicTH—II
(%) F5UIY 1 T (i) Al
(@) 3R 1 A T (i) TomeH
(iti) ThH
(iv) ot e
SECTION—B
Qis—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 . uw g=nm 29 @ 43 & fou, 3© WA A ovaies foehew feam mm 21 v@ weAl ©
few 7 foshedt § @ 3MUR haet Tk foshed AT 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 wHETd g i
foh 38 W 3 5ot fopm wohR o 2

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 i fREl Tie &l v =T § FHEEA: HR h 3T Hhehal 2| T FW
I o 9¢ et T 39k g1t | SHY = ¥ 31 St 21 Tie o o § ferdar ufEdq
BT 87

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

Th-gE & we Tiaae & g8t % < ain % w0 H et @ fafet o sga hifs
Or [ e

Give any two examples of conservation of linear momentum.

W T WA b hIE al IeE §arsy|
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31. Name a diode which is used in reverse bias. What is it used for? 2

Th VP SIS & AH §d3U, S Ichd 9=9H H 3TIT H &R Sar 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 SEH 3T FY Td G § 6 3gHT wHE-T T p-THR 7
R HH-HT n-YhR? BH Ig IdT M hl T fhafIu qedt 37

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

I Ik o °R TN o AW HA & fdfgu)

33. What is Reynolds number? How does it help us to decide the nature of flow? 2
Hiegq &A1 F1 Bt 87 T8 3l Yhfd Ug=H H I8 gH FRE TR HEEaT 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 FT BT 8?7 r BT 3R p O % ) WEAT U TH o T o ol W fRd
gC fRet Tl & 3@ o % fou wfee fafe

34. Draw the symbol and truth table of AND gate. 2
AND @ gR 1 Wi U9 Teadl RO 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?) 2
3 kg GAUH H1 Th el fohel &fast I8 W formmawen § @1 8| @wfehd I8I & &=
Wfqe =w¥or TR 0-4 21 3 YSI % off HiWid g6 S 1 qiehed iRl (feam @
g=10 ms72)

36. Threshold frequency for a metal is 1:-160x% 101° Hz. Calculate the work
function of the metal in electron volt. 2
fopeft arg < fofu <l smafa &1 AW 1:160x101° Hz 21 39 91 % SR%eH &1 AF
SoFgA dlce H A i)
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37. Draw a circuit diagram for a half-wave rectifier. Also show its input and
output waveforms. 2

HAd—qu fezwrrl w1 gfuy AR@ w9ET) 3o fesht 3t fria qoredl i |t esrisy)

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 sTEmH ey ®e ufede % &fas Ugd ¥ 9@ vaiRd @ @1 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 7 : 9 &1 '\ = 10° kg m™)

Or [ HYan

Calculate the approximate rise of a liquid of density 1000 kg m™ in a
capillary tube of length 005 m and radius 0-2x10™° m. (Given : Surface
tension of liquid = 7-27x1072 N m™! and g=10 m s_2).

ufehed HINT 6 0-05 m &= 3R 0-2x107° m B &t &g h HREHEA
¥ 1000 kg m™3 u9cd *1 59 fehaft 1§ a6 FW wem| (feam 2 : 59 &1 48 a9
=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

s gomm Tt € Sui A IS FAMT SR &1 Ih W Gl Td o < ST A0
EAIEN
Or [ HYan

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

e e F = (51 +3])N % a8d W ®0 § d = (3{ +4])m foeam g 21 et
F<rd fopu U R 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 % foT sestes faflau| 39 g3 1 GHTRA T §'d B¢ 3TTee
0 % et oA % g W) 10 Fvades S0 T 1-6 Fuaade & e 59 % g
<ad foe w1 afehed hiftv|
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41. Distinguish between n-type and p-type extrinsic semiconductors (any two
points). Explain the formation of depletion zone in p-n junction. 3

n-I%R Td p-ThR & Iugedl HAdarerhl § #i5 @ favie 9a5u) p-n @i # s@em 99
S 1 ThH EHEET)
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. 5

F, oAt Td ke el ht qiumrd fafau) 39k ST U SarEw| UE @ geAd SdTsy,
5w foreft fivg W o1 oft oo B 3R a8 ifd ot har B 9t 9 o T=id ohig AT
@ Tl

Or [/ 3AYan

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

REdRiieT ST T Ueh 31801 FdTSU| 39 Yok o &1 o 3T=<7Id T U i o foTq sedleh
RRERCAIE

43. Why do two infinitely long parallel straight current-carrying conductors
interact? Two S 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

3 3 TS o WY T FHIRR (GRAEN J18sh dTeih Th-ga W 5 &l od 87 5m
TS % @ €Y dR 30 cm I Gl W TH-TH %k IR W 7 3 T HE 10 A
3N 15 A 1 urd wh @ fewn # yeled € WOE| S S O A 9 & gRE
AR feun =1 aftepe SIfT) 58 91 &1 Ygfd 39 @ qr & = ol gl "er i gl A
TGH 17

Or |/ 3AYan

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 ufelig 12:0 Q 7, 2:5 mA H gW JaifEd HH W
T ShA fI8Y WeW w1 21 9 3 AR ® () 02 A ¥ Ui § w
(@) 0-10 V & diceammdt # fhE YR sea ?

* Kk ok
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