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General Instructions :

—_

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

2. Please check the Question Paper Booklet to verify that the total pages of the Booklet and the total
pages printed on the top of the first page tallies each other. Also check to see that the questions are in
sequential order.

w

. 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 Booklet Code No. 53/HIS/1, Set [A] on the answer-book.
. () The Question Paper Booklet 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,
Oriya, 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 question will be yours only.
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Important Instructions

1. This Question Paper Booklet contains two Question Papers—one based
on revised study material marked as NEW SYLLABUS and the other
based on pre-revised study material marked as OLD SYLLABUS.

2. NEW SYLLABUS is compulsory for those who have registered for 2015-16
(Block-I and Block-Il) admission and Stream-II of 2016 admission.
(Those who are appearing in September-November, 2016 under
NEW SYLLABUS.)

3. OLD SYLLABUS is compulsory for those candidates who had registered
before 2015-16 (Block-I) admission.

4. Candidates are to answer only one Question Paper from the given two
Question Papers.

5. Candidates are not allowed to mix questions from the two given
Question Papers.

Hewqui few
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2. AT UTSAEHA 37 qhenffal & foru S1fard & fSHer i 2015-16 (il
3R sAlh-1I) TT IM@I-I, 2016 H §3T &1 (3% 1o18 ST fHarsi-—AarsR, 2016 H
U UTSTHRA & Hld qder 7§ 337 57 @ 81)

3. YUAT UTSThHA 31 FWanieidi o fou sifrard & e Jmed 2015-16 (saieh-1)
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312 /HIS/104A 2



NEW

This Question Paper contains 30 questions.
9 -0 % T=aiid 30 T B

PHYSICS
Wifdes o=
(312)

Time : 3 Hours | [ Maximum Marks : 80

‘GI'IZI'J:Z%‘ST@]

Note : (i)

(i)

(iii)

(i)

(iid)

[ qUife : 80

All questions are compulsory. There is no overall choice, however,
alternative choices are given in some questions. In such questions, you have
to attempt only one choice.

Marks allotted for each question are indicated against the question.

Each question from Question Nos. 1 to 10 has four alternatives (A), (B), (C)
and (D), out of which one is most appropriate. Choose the correct answer
among the four alternatives and write it in your answer-book against the
number of the question. No extra time is allotted for attempting multiple-
choice questions.

At v a2 i TE-u ° faeed T8 g, R ot 3w wel # Srrdies foke 81 UM
Tft Iel O O STTUR! T & foehew w1 I ST 2

T I3 o A 38 3 o T ¥

U & 1 ¥ 10 T & Y% U9 & IR faswe (A), (B), (C) @91 (D) 2, o ¥ w
3ugeh 2| =R fokedt § ¥ At I g Aot o SW-YIGrRT H U W % A 3
ot | =g -forshedt weAt o oty Stfafes ema =2 e smom)

1. A Carnot engine exhausting heat to sink at 27 °C has an efficiency of 25%. It
must be taking heat from the source at

TH HHl I5H, S 27 °C W T § oy (el sar 2, o eear 25% 21 I€ Eid 9
fopdel dTUeH T F TRV L& B?

(A) 673 °C

(B) 327°C

(C) 227°C

(D) 127 °C 1
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2. The specific resistance of a conductor decreases with
(A) decrease in its cross-sectional area
(B) increase in its cross-sectional area
(C) decrease in its temperature

(D) increase in its temperature

foret =mere o1 fafere wfda w9 2 2

(A) 3EH IIIEI-FIC FH &TFA FH BH T
(B) 3Tk TIILI-FE F &ThA i W
(C) IEH A FH BH W

(D) 3HH U T W

3. For a thermodynamical process, if AW represents the work done by the system
and AU represents the increase in internal energy, which one of the following is
correct?

(A) AU =+AW in an isothermal process
(B) AU =-AW in an adiabatic process
(C) AU =-AW in an isothermal process

(D) AU =+AW in an adiabatic process

foret Fomifas wshn & fom, afe AW Fem g/ fean e e 3 AU 3 T
Tt ° gfg Frefa w2, @ Fefafea & @ @F-ar a@d 27

(A) THATHE UHE T AU =+AW
(B) %&™ WHH H AU = -AW
(C) wHaTH™ UsH § AU = -AW

(D) TE YHH H AU =+AW

312 /HIS/104A 4



4. The resistances of an ideal voltmeter and an ideal ammeter respectively are
(A) zero and infinite
(B) infinite and infinite
(C) infinite and zero

(D) zero and zero 1

TUeh 3Tl dicedmTdl 3R U 3Tt UHier & Ufquen & "H 8, HAw:

(&) A I I
(B) = 3R 3=
(C) I IR I
(D) ¥ 3T A

5. Which one of the following transitions in a hydrogen atom will emit the photon
of shortest wavelength? 1

A) n=2ton=1
B) n=6ton=5
(C) n=6ton=1
(D) n=5ton=4
Tege T § frefafad § | R gsEm @ Fan aliesd % B Ictsia el
(A) n=2¥n=1
B) n=6¥n=5
(C) n=6¥n=1

(D) n=5¥n=4
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6. Alpha decay in radioactivity results in
(A) decrease in mass number by 2 and atomic number by 2
(B) decrease in mass number by 4 and atomic number by 2
(C) increase in mass number by 2 and atomic number by 4

(D) increase in mass number by 2 and atomic number by 2

feamnfFfaf § sew aa % FwRw

(A) oW e # 2 A Fwf At ¥ iR wuy wuie # 2 At wf At ®
(B) oUW W@ H 4 h I Tl @ I WA wHE H 2 W wHI Bkl @
(C) 3ogu™ we # 2 Ht gfg ardt & 3 W] wae # 4 # gy aedt B
(D) FoMM e ® 2 il gy Bt ¥ IR wu) wHe H 2 <l gfg wdt ®

7. Zener diode is
(A) always operated in forward bias
(B) lowly doped p-n junction diode
(C) moderately doped p-n junction diode
(D) heavily doped p-n junction diode
SR SIS
(A) a3 fEfa # wenfera feRem S @
(B) WW%p—nﬁﬁm@ﬁT%
(C) wHMIG: SUUEE p-n G SRS Bl §
(D) Acafees U p—nﬁﬁ%‘l’éﬁ@ﬁm%
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8. If the original number of atoms of a radioactive substance of half-life period
5 years is N, the number of atoms left after 15 years will be

g 5 af gy & TR Weanfaea werd § wwmpett & q@ @ N g, @ 15 99
ugeq Sfafite Rt S we gt

(A)  Ng/30

(B) Ngo/15

(C) No/8

(D) No/5 1

9. Which one of the following graphs between intensity of incident radiations ()

and number of photoelectrons (n) emitted by a surface is correct? 1
(a) % / ®) 1
=S L=
© 1 i ) 1
L= =S
foret g5 W Imufaa fafemon &1 dffear (1) don o8 3@ BREoERMT Sl T& (n) &
#= = fau o eTerEl § @ wE-A wel gt
(A) % / ® 1
L= T
© 1 i o 1
L= =S

312 /HIS/104A 74 IPTO



10. Which one of the following statements is not true? 1
(A) Resistance of an intrinsic semiconductor decreases with rise in temperature.
(B) A p-n junction can act as a semiconductor diode.

(C) Doping pure silicon crystal with trivalent impurity gives p-type extrinsic
semiconductor.

(D) Majority carriers in n-type semiconductors are holes.

F fow T oAt § @ HH-| A TR 27
(A) T FLETETR w1 AR d9 G | Hedl 7
(B) p-n G, srdumes erie Fi wifd wE 9 Tk 2|

(C) B Tafctera fhtea w1 BEash awIfg 9 UiHa & W p-ToR &1 dm@l ALaTeis I
B 2

(D) n-UHR % FAdTTh § TgHEIH e B w8 B

11. Write in vector form the mathematical expression for force experienced by a
-
point electric charge g moving with velocity v in a uniform magnetic field B.

Under what conditions is this force (a) maximum and (b) minimum? 2

THETR T A B §, U 4 @ Thme u g fR[ omwm g ™ el aa # e
25 afew &9 H fafgu| fom gumeni # a7 9@ (%) feran @ (@) =fdad gt

12. Draw the circuit diagram using p-n junction diodes for a full-wave rectifier.
Draw the input and output waveforms. 2

p-n G SEE F IWA HFeh TH UI-a01 [GuEdl w1 uiuy i@ sEEul W FHesft
¥ fie qr-ww gz

13. A constant force of magnitude 50 N is applied on a body of mass 10 kg moving
initially with a speed of 10 m s71 against the direction of motion. How long will it

take the body to come to rest? 2

10ms™! & IRy =1 @ fHE 10 kg S9WE % Tk i W 50 N &1 U o ot

gl i oo feem O ommen Sar R 3@ U oo fowmmeen © oW O foham @ww
e
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14. Why do raindrops falling under gravity not acquire very high velocity? Give a
practical application of this concept. 2

Tecd % 1A fiRdt awi it Sf&i 1 o aga fYs R S 8 9’ 39 Hehod T w1 Uk
SR ST S5 |

15. Light coming from a star shows a redshift of 0-032%. Calculate the velocity of
recession of the star. 2

foreft AR @ T B TR 0-032% 1 IS e YERid AT Bl 3 AR F P I & A
1 AR HiTeT |

16. How does the intensity of scattered light depend on the wavelength of the light?
Why does sky appear dark to an astronaut in a spaceship flying at a high
altitude? 2

WUl TR Sl e, YR o aviesd W fRd TR fsR wdt ®7 sfafeEe §i@ ga
FETE W AT B, qF SAANEEE H SRS F I feET gl 27

17. Give two points of difference between transverse and longitudinal waves. 2

IR IR TgeeA T W g T Ay

18. Two primary cells of e.m.f. E; and E, (Eq > E5) are connected in two different
ways as shown in the figure below and balance points are obtained on a
potentiometer wire for the two combinations one-by-one :

e

A > B
E, E

—

i

If the balancing lengths for the two combinations of the cells are 250 cm and

450 cm respectively, calculate the ratio of E; and E,. 2

312 /HIS/104A o IPTO



E, W E, (E; > E,) T9gd-a@s® &l o 3 WA 9cdl bl i o 4 ¢ FAgER a
ACH-AHT & A TAG o STar @ 3R SFf ToSHl B 9% & folt Us-Ts o
TR % qR W Hqer foeg TR S

e

A > B
E, E

—

E, B

—

If Tl ok T 3 TASHI o [T GJoTRR] oFaTs FH: 250 cm T 450 cm @, @ By
Td E, % U 1 qiehed I

19. Draw a single-slit diffraction pattern. How is it different from interference
pattern due to double slit? (Give just one point.)

THd-fll foada Ued emfaa i) aw e & Fror =fowmo e @ o g fie
AT 87 (IS Th A< 130 1)

20. Trace the path of a ray of light passing through a glass prism. Mark (a) angle of
deviation and (b) angle of emergence in it. Show graphically the variation of
angle of deviation with change in angle of incidence. On what factors does the
angle of deviation depend?

Ha k 50 @ g T 9 g H R fRwr @ 9y smfea i)z
(%) Freem-=m o (@) frig-wo afea fifve) T sAER - § afeds @
forerem- & 89 aren uiadd guisy) e - f-fa sret w e war 27

Or / 3194t

Derive an expression for the refractive index of the material of a prism in terms
of angle of minimum deviation and angle of prism.

~Had faeem-a R fism-wm & 9dl 4 fon & g & staddis % ot 2eew
Fead HIT |

21. What is meant by a thermodynamic process? Distinguish between reversible
and irreversible processes and give one example of each.

SEATIR e W T AT 27 IchviT Ud SigeRuvia weHl § 9 i 3Ry
% Uh-Teh 3T SIS |

312 /HIS/104A 10



22.

23.

24.

312 /HIS/104A 11 IPTO

A liquid of density p and surface tension S rises to a height h in a capillary tube
of diameter D. What is the weight of the liquid in the capillary tube? Take angle
of contact to be 0°.

p Ucd TH S UY TG I Uk Fd D ATE I Teh hiReh At H h SHaE dh Fedl §l
HIIRT Fft § 39 H1 9R fRaT 27 GEOSE-HI0T H OAE 0° O i)

Two tuning forks when sounded together produce 3 beats per second. On
loading one of these forks with little wax and again sounding them together,
20 beats are heard in 4 seconds. Calculate the frequency of the loaded tuning
fork if the frequency of the other fork is 386 Hz. Explain your answer.

T T3y @fel 1 5@ Ay wta S s 2, d ufd e 3 fawg s B ) e
¥ s f5ye @ie W odie-ur 99 ame §9 3% R @ ey safta fRem S g,
4 g%g # 20 fowag 3099 T 2| Wi fBye @i &1 egha 1 afehem i, afd g
foys @ it smgfa 386 Hz 81| 3104 IW il ATE HifST|

Four blocks of same mass m are connected by inextensible strings and placed
on a smooth horizontal surface as shown in the figure below :

m T; m T, m T m

>—< >—< >—< —>F

If this arrangement is pulled by a force F, then calculate the tensions Ty, T and
T3 in the strings.

TAE S2MH m % @R ek Aar SE 51 TER Siee e o § 3t oger
T &fds 98 W W U §

m Ts m T, m T m

N £ S
7 <

Y

< %F

I 30 FAEAT I 9@ F AR @ial S, df S § a4 Ty, Ty T Ty 1 Giehed
eS|



25. (@) A boy makes a long air core coil of manganin and connects it across 100 V
d.c. source. A current of 1 A flows in the circuit. When the same coil is
connected across 100 V a.c. source, the current in the circuit reduces to
0-6 A. Explain the reason for decrease in current.

(b) The boy now connects a variable capacitor in series with a.c. source and
at a particular value of the capacitance, the current in the circuit again
increases to 1 A. Explain the reason for increase in current in this case.

(%) TH dSH HIE & dR A Tk A Ag-wifed Fueet sH@r ¥R W 100V
d.c. ®Id ¥ Sigal 2| ufwy § 1 A 6 @ vaEIEd a2 IH Fusefl wl S«
100 V a.c. Eid ¥ Siiel Sar g, o iy # shadd 0-6 A 9N Yalfed &idl &1 9
% T 1 HRUT FHATET |

(@) 3@ 98 ASH a.c. A & AU AVIHA H TH URGdH1T enikar w1 qemie e Idr @
qom «Tiar o U (IR oW o urar @ T afmy # 9w see TR 1 A B TR ') T
TR0 H YT o 9G4 ol R0 GHHATEY |

26. In a photoelectric effect experiment, the graph between the stopping potential V
and the frequency v of incident radiations on two different surfaces X and Y is

as shown below :
X Y
v
/T\
l —> V

Answer the following questions using Einstein’s photoelectric equation :

(a) What does the slope of the lines depict? Why is this slope same for both
the lines?

(b) What does the intercept of graph on stopping potential axis indicate?

(c)  Which of the two surfaces, X and Y, has greater work function and why?

312 /HIS/104A 12



TeRTRIEE]d. IHTS o Tesh SN H a1 {9 U81 X U Y W SAM(dd {afron =il g v e
et fova v o = e A gwie srger fon mn g

X vy
14
/T\

l —>V

TS & ThmIfagq THieR &1 3TN ek fHfafiad Tl o W N
(%) T@ErsAt & e & FiE wdt 27 Ei @t o fou yevn wmE R/ og?
(@) T fava o1 W u w1 Sfaws o e s 27
(M X YH U 5 gy o1 wE-weq 1fesw 2 3R F=i7

27. Derive an expression for the electrical energy stored in a parallel-plate air
capacitor of capacitance C when charged to a potential V.

The value of capacitance of an air capacitor is 8 uF. Two blocks of identical size
and dielectric constants k; =30 and ky = 6:0 now fill the space between the
plates of this parallel-plate capacitor as shown in the figure below :

|
W2

Calculate the new value of capacitance. 6

C 9Tl % FHIR-%e a1g G &l fa9d V 0 el o W 3o g9ra o, e
% foTu wh =i Fgoam it |
U 9 Gl it aTiRal @1 W 8 uF B A WSUH AW dd WEd® kg = 30 T
ko =60 % @ T2k TR 36 TG I Wil o o9 o LI & g0 W fean S g,
s e fom ® gt mn ®

|

W2

gurfe Y T8 arfiar 1 aiemaq Fifso)

312 /HIS/104A 13 IPTO



Or / 3rgar

(a) State the working principle of a moving-coil galvanometer. Draw its
labelled diagram. Derive an expression for the deflection shown by its
pointer in terms of current being passed through it, number of turns of
the coil and the magnetic field.

(b) Define current sensitivity of a galvanometer. Write any two factors on
which it depends.

(%) =gvecl grmT w1 HE-frgra JaRe| she AMifhd o SETl 3Uh ek T
weftid fagmm % fou @ vaifed @9 arcft oW, Fvech ¥ W A wEE o
Jrhd & o TSl H Ueh ASh fcqd hIfVT |

(@) gwmEd f g gufear fit g fafaw) 37 g wReRt @ saee, W T R
sl

28. (@) What is meant by polarization of light? With the help of suitable diagram,
show that light waves are transverse in nature.

(b) State and explain Brewster’s law. The refractive index of a medium is V3.
Find the polarizing angle for a beam of unpolarized light incident on it
from air.

(F) UHR K gAU F 1 A 27 IJUYH AR@ H TEHal d qwise fF yeRrr o
IIE THA Bt B

(@) s @ Fm Fary 3R 3wl =men fifs | e merm @ e /3 71 Ay
T 3Ok U8 W AMfdd gl TR RS W fofu gaw i o "E w1 aitehed
|

29. (a) With the help of a circuit diagram, explain the working of an n-p-n
transistor as an amplifier in common-emitter configuration. Draw the
input and output waveforms.

(b) Name the logic gate represented by the following combination. Write the
truth table of the resulting gate :

A

312 /HIS/104A 14



(F) Tk URUY ARG SHIHL n-p-n G il IHIEE Icdsih 0™ H g9 o €9 H
FrEifate gagnze| fasht v frfg qr-wu qurize)

(@) = e T weH gR FEa o e #1 9W Sase| 9ot e i e gl
EUE L

30. (a) Differentiate between perfectly elastic collisions and perfectly inelastic
collisions. Is the linear momentum of bodies conserved in such collisions?

(b) A bullet of mass 10 g fired with an initial velocity of 500 ms~! hits a 20 kg

wooden block at rest and gets embedded into it.
(i) Calculate the velocity of the block after the impact.

(i) How much energy is lost in the collision? 6

(%) qUid: TARY THEZ UF qU: TR HHeZ H W VU | FT 3@ TR ok HEL H
fiet & W wamm wferd Tear 27

(@) 500 ms™! % urfies 31 | A 10 g FWE HI ageh H TH WAl fomm 7w
20 kg SPUH % @hel % TH ook W TRl & TN 3EH THT AT 2
(i) T[Eh 1 TEE F qTE AT el Hif |
(ij) T8 G | foRaT Sii-g e 77
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OLD

This Question Paper contains 26 questions.
0 IH-T % T=diid 26 T B

PHYSICS
wifaer form
(312)
Time : 3 Hours | [ Maximum Marks : 80
amy ;3 =0 | [ qUife : 80
Note : (i) This Question Paper consists of two Sections, viz., ‘A’ and ‘B’.
(i) Al questions from Section ‘A’ are to be attempted. However, in some
questions, internal choice is given.
(ii) Section B’ has two options. Candidates are required to attempt questions
from one option only.
(ivy Draw neat, clean and labelled diagrams wherever necessary.
(v)  Use log tables, if needed.
FesT: () 39 T1-99 § 91 U8 —@Ue 31 a1 @ d |
(i) w@Ue ‘3 F @l T F T FAT 2| FB T b Fwid forehed faw Mg F |
(i) w@ve ‘9 # <Y fashew &1 whenfial = Shaet wew foreRew & & T % IW A B
(iv) el 3TewTeh B, TE 3TN W Amiichd 3@ SISy |
(v) A mawEes &, df Tk ArivE s Sw e S Hewar 2
SECTION-A
Que-A
1. How many centimetres make one hectometre? 1
fohe G o ST U dFeHIe Bl §f

2. Two capacitors each of capacitance C are connected in series. What will be the
equivalent capacitance of the combination? 1

& derfer, R W H uiiar C B, Avfmew § S T ¥ wEeE B qed gt e

B

312 /HIS/104A 16



3. Name the process due to which energy is produced in stars. 1

39 YW HT AW Fd1e, fSEh FR all # el SiHd @t 2|

4. What type of extrinsic semiconductor will be formed when aluminium is doped
in silicon? 1

IR w et § Sfiya w @ TR TR w1 STl STdETesh oal §f

5. Draw stress-strain curve for rubber. What does this special shape of the curve
suggest? 2

R % foru ufdear-faswfa a% aaRul 3@ a% & oo omsfa @ i et 27

6. Show that an electric dipole fa when placed at an angle 6 to a uniform electric

=2 . > o> =
field E experiences a torque T = pxE. 2

auiten o6 frell whemT forgd &9 B ge@ 0 10 SHI g W@ T fgd fByE B W
FA-3 T = px E o B

7. Three identical resistors each of resistance r are connected as shown in the
figure below. Find the equivalent resistance of the combination : 2

—e— N W —— NNV ———ANANNN\—0—
A r r C r

1\ odem gfotees, SH @ e w1 ufg 7, 99 e #§ S sgER TR S M
2| TAeE @ ged ufly 3 i

—— ANWNV—— NN —"——"NN—0—
A r r C r

312 /HIS/104A 17 IPTO



8. Two lenses are kept in contact. One of them is a concave lens of power 3 D and
the other a convex lens of power 4 D. Find the focal length of the combination.

3 ol H HEE H T@ T R TH W TR 3 D HWAT Al oF @ 3R g 4 D
HHAT 1 3T <i¥ | 39 GASH hl Biwd gl Fa i

9. Find the ratio of de Broglie wavelengths of alpha particle and proton when both
are accelerated through the same potential difference.

Sl H0 IR W wHH favaiat W caid 6y T €| s € el atrest @ e
I Hifsg)

10. Current gain of a transistor in common-base configuration is 0-98. Find its
current gain in common-emitter configuration.

e omur fomme § fedt gifsrer it am wfsyr 098 R wafE scaeiw fommm #
ESEIRCINESIEE IS IcRCaIS 1

11. Derive the expression showing variation of acceleration due to gravity g with
height h above the surface of the earth. Show that the value of g will be about

1ms~2 at a height 2R, where R is the radius of the earth.

geefl o HAg ok W SAE h ok WY Tecd o FRU @0 g ok WM H UREdd & fou =
cqd HINT| geisy o 2R 9 W g %1 AF @ 1ms 2 ® SO, S@ R gedt #
s 2

Or / 319at

State and explain Kepler’s laws of planetary motion.

Mean radius of Pluto’s orbit is about 40 times the radius of the earth’s orbit.
How many earth years does Pluto take in going once around the sun?

gl ht Mfa Frereft R & FEm fafge it 39 = men fifsm)

el I wer il wred G, geeft o wen it B i @mm 40 T R 9 W U we
T H el w1 fhad gt ad w e

312 /HIS/104A 18



12. The top of a slide is 2:5 m high. A 25 kg girl slides down the slide. What will be
her velocity when she reaches the ground? Explain with reason : 4

2:5m

1

foret fpoeragt o1 Fad T 2:5 m F=1 21 25 kg 1 TH iRt 3@ W fhHerdt g1 S
I8 fhocTeRt SHIA T Tgedt 8, A1 SHT 9T @ Y 3w ah dfed €

2-51

13. Describe the working of a venturi meter. Derive the expression used. 4

gt A FEIfAf @ v FNT T S5 Foad it

14. State the assumptions of kinetic theory of gases. Write the expression for
pressure derived on the basis of this theory. Specify the names of symbols
used. 4

| % SrpTfa faga it arfvamomd fafew) @ fagma % muR W q@ % fau g
oo AR, 3 gE Wk TRt % AW oft =gy

15. Explain logically why—

(a) there is no change in the internal energy of an ideal gas during an
isothermal change;

(b) the temperature of an ideal gas decreases during adiabatic expansion. 4

T gt AT whiforg for—
(%) wHaE giEds & IR fRet smest g i el Sl # uftEdd #@i A BT
(@) Tg JER % S foRet oTest T s 99 w9 b 8@l ST 2
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16. Discuss the motion of a positively charged particle in uniform magnetic field,
when the particle enters the field (a) parallel to field lines and (b) perpendicular
to field lines.

foret Toham gresh &9 | TfoAE U eFTefE w0 i i o guie s, e g 0
8 W (F) & [@etl % TH=R U e ¥ R (W) &9 Wil % oread 99 gt 2

17. State the law of radioactive decay. Define half-life and decay constant. Write the
relation between these two quantities. Draw radioactive decay curve.

feanfaca g frm fafau) stafy o oo fas =t atwifta fifel @ @ ofmi *
= grry aaeu| feaufaea = 9% aAEu|

18. Draw the symbol, truth table, Boolean expression and diode implementation of
OR gate and explain how it is realized.

OR 3R & Hhd, TAMH RV, oo =oih qul SRSl 5 SOl ToAT fo s
T TR U 6 I8 F8 FHE FaT 2|

19. A 2 kg body is moving with a constant velocity of 1 ms™! up a rough inclined

plane (u; = 0-1) which is making an angle of 30° with the horizontal. (@) What is

the net force acting on the body? (b) How much force parallel to the plane is

applied on the body to keep it moving like this? (g=10 ms_2)

2 kg T H HE U8 1ms ' F I T W TH G AMA dd () = 0-1) W FW
# AR e 2, S &fdS ¥ 30° @1 w0 AT 21 (%) i W Fa foham s @ 27
(@) 91 W 39 TR Idd & & o 9o & Tu 39 fug W fran sar e mn 27
(g=10ms_2)

20. State Doppler effect. Discuss two applications of this effect.

SR 1 T9E FARU| 3 UNE k&1 ST S v i |

312 /HIS/104A 20



21. In the series L-C-R circuit shown below, if the power factor is 1, find (a) the
r.m.s. value of current flowing through the circuit, (b) the phase difference
between voltage and current and (c) the natural frequency of L-C-R circuit : S

R=40 Q

B

e=310sin 314t

= geie U GufieH L-C-R diwmy # wfe wite o 1 @, @ (%) uRuy § verled €W
Irelt g/ H F-HEA-qd 7, (W) dieedl IR W H Haia® U (1) L-C-R uRwy it
TTehfdeh AR FTd hITSIT

R=40 Q

R

e=310 sin 314t

Or / 3194t

A circular coil of radius R and number of turns N is placed in a uniform
magnetic field B at right angles to field lines. If the coil is rotated at a constant
angular velocity o about an axis normal to the field, derive the expression for
the magnitude of e.m.f. induced across the coil. Hence, explain how the value of
e.m.f. will change when—

(a) the coil is stopped in any position;

(b) the speed of rotation of the coil is increased.

Give reason for your answer.

R = @ N Wi i UF JAR FUSC TH THRAWH grechi & B i & @Rl *
TrEEd, Wi 21 A 39 FuSEl Sl &7 & oread W o Uid: fEa s e o | gueEn
ST, @ Fuec & o0 o d9 UG e.m.f. % 90T % fOU =S Food HINT| 36
YR W ATAT HINT T e.m.f. & 99 § F1 qiadq 2, Sea—

() Foech w1 forelt off feafa § @R gumn s o fean g
(@) Foecht & guH-Td w wer fe Sy
39 IW A HRO T
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22. How will the fringe width in Young’s double-slit experiment change when—
(a) blue light is used in place of yellow light;
(b) separation between the double slits is decreased;
(c) screen is brought closure to the double slits;
(d) width of the slits is decreased;

(e) the single source slit S is removed from the setup?

a1 & fefedt v o fhe-<er e ufEfia g 7, se—
(%) el TR o T WA Y UG fR Sar g
(@) fefafai o = go=m gemn S g;

(M) us = fxfafen & faepe @ S 2;

(|7) Terfet =t =gt W Al S g

(§) UAW LA ¥ Ushed Hid 5 S o g forn Sman 27
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23.

24.

25.

26.

SECTION-B
Qus—d

OPTION-I
IECTR |

( Electronics and Communication System )

( ForeRiIeh! AT FER SaEdT )

How is the sensitivity of an antenna related to S/N ratio? 1

fopef} U < gonfedT 3ok S/N gud W fohg yeR fsft st 27

Give any two advantages of a LAN system. 2

LAN YUt o ohlg @r 19 &drsu|

Which two great features of human brain are used in the working of television? 4

A wieass & fort St fafyre @i w1 som ecfifasm 6 swrifafa & fomen mn 27

(a) What is a transducer? State its two functions.

(b) What is meant by an automatic control system? Describe the two types of
control systems. S

(%) ZiEeIEe # A 2f 3@ @ v fafag)
(@) Tt e guelt | @ qredd 87 R gunfer % |1 YehRI o1 9uid ity |
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OPTION-II
faehca-11

( Photography and Audio-Videography )
( wrewTh e erife-ifenardt )

23. What frequencies are normally used for video recording? 1

g9 sfiereH (difean fewifén) & forw um: fofa smafet = swm e s 27

24. Name any two photosensitive materials. Which of the two is more sensitive to
light? 2

foredl &t wepmEadl varet % AW fafaw| T wF-an e it wenrrgd 8?

25. Give the limitations of video recording on magnetic media. 4

graehg mem W e fewifen i dmett & sg@ fif

26. Draw labelled schematic diagram of a simple lens camera and name its main
parts and their functions. 5

TIURUT T8 AT 1 ATHI(hd TTE(Ush 3@ 150 3R 38k J&A 9T & AW a1 T
fafim)

* ok Kk
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