This question paper consists of 30 questions [Section—-A (22) + Section-B (4+4)] and 11 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 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.
4. Write your Question Paper Code No. 50/HIS/2, Set [A] 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,
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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This Question Paper consists of two Sections, viz., ‘A’ and ‘B’.

All questions from Section ‘A’ are to be attempted. However, in some
questions, internal choice is given.

Section ‘B’ has two options. Candidates are required to attempt questions
from one option only.

Draw neat, clean and labelled diagrams wherever necessary.
Use log tables, if needed.
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SECTION-A
Lus-A

1. Write two conditions for a gas to behave as an ideal gas. 1

fordt 1| & 3Trest M9 H T IR FH A gt s

. What is the nature of motion when a swimmer completes one (return) trip from
one end of a river to the other and back? 1

39 T I TR 1 G, T Tk U T8 b T i § AL A qoh SR A9 died § 3T
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3. Dish antennas are curved. Why? 1

feor U= afra 2 81 =17

4. In a junction diode how much is junction current at equilibrium without any
applied external voltage? 1

fort forelt e fawa o, we @t srie o are feufq o |fY am ferat it 27

5. Give two conditions/situations under which the weight of a person can become
ZEro. 2

Ut &t uftfeufoat samge, s foredt =3tk 1 9IRS &1 "ehar 2

6. Calculate the force required to increase the length of a steel wire of
cross-sectional area 0-1mm? by 50%. (Given, Y for steel =2 x 10''N m_2)

0-1mm? FTIEI-IN=d8 &F%al dlel Uk EId 1 dR 6l AwE B 50% g & g
YT o Tiehfad S| (feam @, P 1Y =2 x 101! N m2)

7. An ideal gas is taken around the cycle ABCDA as shown in P-V diagram given
below. Find the work done during the cycle. 2

Teh 3T @ A ABCDA 9% & 91 3TR of 5= <ran 2, @ fo = fou 1 pov ema o
AT AT 2| 39 <eh o G ToHAT T 1 THehicAd shifoTd |
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8. Find the ratio of the intensities at two points X and Y on a screen in Young’s
double-slit experiment, where waves from S; and S, have path differences of

(@) 0 and (b) 4.
ain % f-Rft vl & % % 4 figell X oy w, w@l S, 7o S, @ i () 0 7o (@) A
AT § TG 8, AIEAret ol STgATd J1d hifse |

9. Two lines marked A and B in the figure given below show the plot of
de Broglie wavelength A vs. ﬁ, where V is the accelerating potential for two
nuclei 21H and ?H (a) What does the slope of the lines represent and (b) which

one of the two lines represents the particle of smaller mass? Give reason for
your answer.

e fow e st § A sik B A Ffed @ v & s qoeed o i L % we % s
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10. A diode used in a circuit has a constant voltage drop of 0-5 V at all currents
and a maximum power rating of 100 mW. Find the value of the resistance R
connected in series with the diode for obtaining maximum current.

gy § @ Rt SRE 1 U 9 W UHHAN et 0.5 Voqun SAfteedw wife e
100 mW 2| 3Tferehan o I8 o o Tt SrRie & i § &4 9T Ifalel R <l |19 J1d

Fifsu|
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11. Define (a) scalar product and (b) vector product of two vectors. Give two
examples of physical quantities of each that can be expressed as scalar and
vector product. When is the magnitude of the resultant of two equal vectors
equal to either of them? 4

31 feeli o (%) 3ifew oA qon (@) afew UH ot aRaiiua ST | s 61 Hifae afme,
5% sfew @ wfew A & w0 7 afverms e 1 @, % Q-9 oW T @ aue
gfew & giore) wfewr o1 giwmor e S | 9 et afesr & gae gm?

12. A railway carriage of mass 9000 kg moving with a speed of 36 km h~! collides
with a stationary carriage of the same mass. After the collision, the carriages
get coupled and move together. Calculate their common speed after collision.
What is the nature of this collision? Give reason for your answer. 4

36 km h™! #i =1a1 & =T §HT 9000 kg FAWH ] UF I 1 (oo THEHM FAHM AT
u TR fesd @ zouar 21 OoE & a1q ST fosdl g ushETy i A §| HHg o 918 I
WY =T Iiehford IS | 30 THg sl Tehid T 87 3109 I & e, SR fafag |

13. (@) A body is rotating with a uniform angular velocity m about an axis. Derive
an expression for the kinetic energy of rotation. Define ‘moment of inertia’
of the body with respect to the axis of rotation on this basis and write its
SI unit.

(b) Define ‘radius of gyration’ of a body rotating about an axis. Give two
factors on which it depends. 4

() THEEH FUT ST o ¥ T g fRet 1 & Of@: ool o @ 2| g Tias St
Feh Foad HIST| Fh IR | YU 335 & 1 g & ‘Sgea el &t qfam

difStu o g@eRt SI A fafay |
(@) fret 19 o i ool o= foe it “ofymu-Ben’ =t ofnfva A 6 & wre
TqrEt fom W 9g fsft et 21
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Or / 3AYail

A projectile is fired horizontally with a velocity v. Show that its trajectory is a
parabola. Derive expressions for (a) time of flight and (b) horizontal range.

T U8 v A 9 Afast fewn § vafuq forn strar 21 fewrse o6 swem vSw-uy we wEew
21 (%) Iz It a1 (W) &fes WE = foTu =isih =eae ifs |

14. What are ‘cohesive’ and ‘adhesive’ forces? Define the term ‘surface tension’ and
give its SI unit. Explain surface tension on the basis of molecular theory and
mention the effect of increase of temperature on the surface tension. 4

TESR qAT S g 8¢ U g ol ufedrn €S 3R gwent SI Ak fafau |
e fgia o YR W I8 a1 I re HINT a9 a9 giE o 98 e W 9ed ard
YHTE ! IqT30|

15. What are beats? Write the essential condition for the formation of beats.
Explain the formation of beats by graphical method. How will you find the
unknown frequency of a tuning fork using this method? 4

forere =1 27 T Scared Y Sifard fefq saen) o Oty g fodet o s i e
i | 39 oty o 3w @ =1 foret @i s it 319 g i ohd J1a a7

16. (@) How do dia- and ferro-magnetic materials behave when kept in a uniform
external (magnetic) field? Give one example of each of these materials.

(b) State the principle of working of a step-up transformer. Deduce the
expression for the secondary to primary voltage in terms of the number of
turns in the two coils. 2+2

(%) forelt TohomE SR (FER) & 6 W SH R Ufd-graeh q9n de-greehe uered skt
SIIEN LA &7 1 UQTl 1 Teh-Teh I2EW0 T |

(@) I=rft ZEwme 6 fwefaf @ fagra saee) fadiees o mufie aicear & gad &
ST ! QT el o Bl i GEAT & Ual H Fcad it |
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17. You are given three lenses L, L, and L, each of focal length 20 cm. An object
is kept at 40 cm in front of L; as shown below. The final real image is formed
at the focus of L,. Find the separation between L, and L,. 4

A A @ L, L, 1 L, Tou 0 &, T8 & uedsh il ®sd g8 20 cm &) forelt fere
A L, % W@ 40 cm H g W @ w0 7, S f A= o § awtan wn 2 sifm
aTEdfersh Fidoresl L, % Wishd 0 SHAl @1 Ly 3R L, o @& s gt 91d i

ANAYAY
o)V e

18. For an n-p-n transistor in the common-emitter (CE) configuration, draw a
labelled circuit diagram of an arrangement for measuring ‘collector current’ as
a function of ‘collector-emitter voltage’ for at least two values of the base
current. Draw the shapes of the curves obtained. Define the terms (a) output
resistance and (b) current amplification factor. 4

IWHE-3@ss (CE) fom=ma § fom et npn cifer & fow wues g/’ &
HUTEH-3cdSih dlcedl & Hed & B9 H UH T o (04 Ueh IHIhd IRUY TG Y,
s euR g & FH-¥-FF & AW 00 T &) UMW EH AT i Sl ST I G
feamu )| () ffn wfate den (@) 90 yaea-1ores uat 6 gt df|

19. (a) Derive Boyle’s law on the basis of the kinetic theory of gases.

(b) A thermally insulated vessel contains 100 g of water at O °C. When
air above the water is pumped out, some of the water freezes and
some evaporates at O °C. Calculate the mass of the ice formed, if no
water is left in the vessel. [Latent heat of vaporisation of water at
0°C=2-10><106Jkg_1 and latent heat of fusion of ice at O °C

=3-36x10° Jkg™}| 5
(%) TGl % ARG fagrd o MR W g o fm @ Ffia i)

(@) foreht SsET-Ueht O § 0 °C W 100 g It W1 7| 5 Ut & I feord Ay i ud g
FTeX Tepren ST 2, 9 F® 9 0 °C W S ST 8 3R F g€ aid W artsid @ S
B o4 aTeft stk w1 e uftkfora difte, afe um | @i uet € s 21 [ 0 °C W
at % aredieRor S H IS =2.10x 10° J kg™l U1 0 °C W o % oM I H

F = 3-36x10° Jkg ! |
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20.

21.

Define electric field at a point. Is it a scalar or a vector quantity? Why should
the test charge g, be infinitesimally small for finding the electric field at a
point? Show that the electric field due to a small electric dipole at a point on the
perpendicular bisector or broad-side on position, is inversely proportional to
the third power of the perpendicular distance between the point and the line
joining the charge.

foret forg W forggq & w1 dfeTiva shifSIg| og we eifewt TiRT & a1 |iewr aikr? foreft fog @
foga & S 3  fIu wlierr sArem g, 1 A eI gegH Al gE1 A1ieu? ¥ qwisy fh
foreft o T, fayga 1 erfireres wen-fawretes o frefrar feafa w feda foreht fog w fomgq @
34 fog A e I SIS ATell Wk AL hl qrad g o AR = Rl TidarEgard
=1 2|

Name two merits of Wheatstone bridge method for the measurement of
low resistances. Using Kirchhoff’s law, calculate the current shown by
milliammeter of 20 Q resistance.

= v & ufael & 7 & fore W dewen o fofy & & qor fafaw) forms & fem
T T ek 20 Q Ty a1t firefiurier g/ eoms 9 arett o aiehfeld shifsy |

200 Q
S —— A R

5V—F—— mA 60 Q

Prove that a high frequency a.c. can pass through a pure capacitor but not
through a pure inductor. When 200 V d.c. is applied across a coil, a current of
2 A flows through it. When 200 V a.c. of 50 Hz is applied to the same coil, only
1 A flows through it. Calculate the resistance (R), impedance (Z) and inductance
(L) of the coil.

forg AT & 3= emgfa areft a.c. fFeft g donfar & 2o yarfea & st @ Afea foreh
& W A TR el | S 200 V H d.c. TRt Fecl @ gl i Sl 7, @ 2 A g
Fecll ¥ TR JaTted el 21 S 50 Hz I 200 V a.c. 36! Fecft § T 6l It 8,
FaA 1 A T 9T & IUH JAIEd Bl 81 FScAl P YT (R), IWRI UfGEIET (Z) q ke
(L) "ftehfera shifsTu |
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22. Sketch the energy level diagram for the hydrogen atom. Mark the transitions
corresponding to the Lyman and Balmer series. What is meant by radioactive

decay? A radioactive nucleus is represented by the symbol gR. How is this

nucleus represented after the decay of (a) a-particle, (b) B-particle and
(c) y-rays? Explain how a nuclear chain reaction can occur in a fissionable
material. 5

TTEEISH TTHTY] T el T ARG Wi | R8T a9 amR Af0E & Fefa gsmon (2sie)
=1 gris | WAl e @ = qrerd 27 forelt eatadl amfier 1 2R dter @ wafRfa form

B 3T TA9E T (F) a-F01, (@) B-F01 aA1 () y-Tmon & 3casia & e, 39 f5e udies o
vafita o Stom? foret foeia ward # ifieher s@en afufwen @ @ gl @, =men
EAEL]
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23.

24.

25.

26.

SECTION-B
Qus—d

OPTION-I
IEET M|

( Electronics and Communication System )

( sHFRITRT 3R TER =TT )

Write the basic difference between burglar alarm and fire alarm.

ster st ol sre ¥ S ¥ e st A frf

What are control systems? Write two basic characteristics of the process related
to control.

oo oot @ &7 TR | S WehH % &1 Uy Sfvea ey |

Draw block diagrams for (a) basic analog transmitter and (b) practical AM
transmitter. Which type of modulation is used in the TV transmission for
(i) audio and (i) video?

(%) MURYd FFET Tf q1 (@) AERMNF To THo It & scfish @ Fifew| o =fto
TR § (7) AAftedl ud (i) e & fow fhw yer & wigem 1 3w fomn sar 27

Name five layers of the atmosphere and role played by them in communication.
Describe ionospheric propagation with the help of a diagram.

ITgHSH ! UTE Al o A IR FER | Feh g1 F9E S areft yfient Sdew)| T s A
TERA ¥ AR H=R0T 1 JU hifeTT |
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OPTION-II
IEET M|

( Photography and Audio-Videography )
( wIERIThT Ta ATTeal - TeT T )

23. Write the use of photography in the forensic sciences. 1
fafy fogm 9 wiemmd =1 sy fafau)

24. What is digital camera? Describe the various special features of this camera. 2
fefSre Smu w27 39 o it fafvm fafkreanett s v s

25. Describe the various steps involved in audio/video recording. What is the
difference between monaural and stereophonic sounds? 4
arfftean /Hfifean ferifen @ awafea fafim =won &1 aviq fifse| - (WaRe) qon Bfem
(feefrmifaes) safiai & e @ 37w &7

26. Write the basic difference between phonograph and CD player. Draw a labelled
diagram showing various parts used in the construction of a CD player.
Describe how a CD works. 5
®FRTE T4 Hio Elo R o LA 1 YR 3T Fd1sy| o o WX hH =Al § TgH
B At it 9 R g STl Uk AmifRd 3TR@ S| o Eo U FHE AT 8, TEH
U T |
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