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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. 51/ASS/3, Set— on the answer-book.

5 (@)  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)  Ifyou 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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Note : (i) This Question Paper consists of two Sections, viz., 'A' and 'B'.
(i) All questions from Section 'A' are to be attempted. However, in some
questions, internal choice has been given.
(ii1) Section 'B' has two options. Candidates are required to attempt questions from
one option only.
(iv) Draw neat, clean and labelled diagrams, wherever necessary.
(v) Use log tables, if needed.
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™ E
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SECTION - A

g — H

1 Which type of thermodynamic process is the heating of gas in a vessel of 1

constant volume ?

Rex oo & fopdll o ® Uw @ @ ™ T Y UHR B SR
ghY & °?

2 In the figure, the path of parallel beam of light, passing through a convex lens 1
of refractive index n,, kept in a medium of refractive index n; is shown.

How are n, and n, related to each other ?

T I W9 b G d AUSAh n, & | TWh Al ST b HEH H TG
n ¥ | Tl 3 WE W AW TR fBROn b wRl @l qeiEn T ¥ 1Al o,
TN n, B AOH W R G ¥
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3 Which basic mechanism/principle is involved in the working of a photodiode ? 1

BT W e futy fhe e w oenuha & °?
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4 The mass (M) of the bob of a second's pendulum A, is double the mass (M') 1

of the bob of another second's pendulum B, How are their time periods related ?

fpdl Yl s 'A' & e B gmEE (M) T 3 hel dime 'B' % gH W M
AR A, 3T SEdw H R dEY ¥ 7

5 Distinguish between intrinsic and extrinsic semiconductors on the basis of 2
(1) electrical conductivity and (i) the ratio between number of holes and number

of conduction electrons.

(i) T amear qen (i) Wl i I@T SoagMl & §ed % SER UX IS qdl
I AY awsl ¥ g (rx) fatew |

6 An astronomical telescope consists of two thin convex lenses, A and B, placed 2
36 cm apart and has a magnifying power 8, in normal adjustment. What will be

the focal lengths, f and f', of the two lenses, of the telescope.

el Eier qRasts ¥ & Ia@ @i, A 9d1 B & 9/ @ g 36 cm ¥ &R €I
AT o gE e @war 8 ¥ | Al, gXeeie % & Wl W Wiwd gl
(f qar ) T &I |
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7 A constant force of 50 N is applied to an object of mass 10 kg, moving 2
initially with a velocity of 10 m/s. How long will it take the object to stop if

the force acts on the object in a direction opposite to that of its velocity ?

s I (M=) &1 gme 10 kg o IR a7 10 m/s & | 36 WX TR &1 fqada
feem #, 50 N &1 & oy (ReR) @ @ T € | 399 39 9% & oo (faummeeen
¥ o) o feam @9 wrm o 7

8 A steam engine takes heat from the boiler at 500 K and rejects it to air at 373 K. 2

If the engine extracts 2.10 MJ per cycle from the source, compute
(1) the efficiency of the engine, and

(i) heat rejected per cycle to air.

T H Th 399 I@¥ & 500 K 9¥ FAT @l § ofiX 373 K WX a1y § Musgha
(frafsta) @wear & | afe I8 359 a9 (Sfa@y) & ufd@ =% 2.10 MJ &1 ol §
ar gises B

(i) I @ qEEAr qU@

(i) ufq ¥ ag o Fuea (feafs@) se |

9 Two soap bubbles, are blown at the ends A and B of a narrow tube, such that 2
diameter (d) of the bubble at A is twice the diameter (d') of the bubble at B.
Which one of the two soap bubbles at A or at B, is likely to grow in size with

the passage of time ? Justify your answer with necessary calculations.

TEH Gl (Tqe) Aider % U A da1 B WX 9IgT % gagW S T ¥ |
AT T gAgd & AW (d), B W a7 g0 & @™ (d) ¥ A T § (d=2d) |
T % O RFY AW (A W S 91 B WX §9) H GEA 96 WM bl HHEAT
T 7 AU IR W UM SETE UNhEH o I |
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10 A radioactive substance is undergoing radioactive decay. What percentage of 2
a given mass (m) of the substance will be left undecayed after a time of four
half-life periods ?

e werd W feAedl @9 B W ¥ | AR AY Ay % UvEn, % feal MdE
FEME (m) B B G AR ARG (AfqEied) T SR 7

11  State the law of parallelogram of vectors. Obtain the expression for the 4

%
(1) magnitude, and (i1) direction of the resultant vector R of the two vectors,

N -
p and (O, that are inclined at an angle 0.

aRa % W agd Paw @ RRed | @ wRet 5 @ O % da e° @

FT % | 36 URomh AR g ¥ () oREm @ (i) Rem % R wew e
BT |

12 (a) State and explain Hooke's law. 4

(b) What is Poisson's ratio ? Derive an expression for it in terms of the

dimensions of the wire. What is its unit ?

() 3% @1 Fm fafed i @ @ @il |

(b) ==l U # ¢ ? fpdl X % faWR % wel ¥ 3Ed W % Sse Ut
BT | ZHHT AEE FT T 7
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13 A person standing on the road, hears the sirens of two fire engines A and B, 4
each of frequency 660 Hz. One engine A, is approaching him with a speed of
36 km/h while the other engine B, is receding away from him with a speed of
54 km/h. Calculate the difference in the frequencies of the two sirens as heard
by the person. Take speed of sound in air as 340 m/s.

TSth T WS Tk oAlR @i, & ®BEL 3991 A 991 B, & Qifeal (@) &l et
Th WY GAE T ¥ ) UH 9T ‘A, 36 km/hour W AW W TEH! ST I @
¢ ST g@U $59 B, 54 km/hour & AW ¥, SHY X WM WI T | AR I o1
@ el () g g 660 Hz ¥ @, 3§ =k &l 9% &1 i@l (W)
fra omafa &l g S ? 39 T @I oMIfadl % AX @l UHAd sl |
(@ @ ag & 9@ = 340 m/s)

14 (a) Draw circuit diagram to represent common base configuration of a 4

n-p-n transistor.

(b) With the help of a neat, labelled circuit diagram show how n-p-n transistor
can be used as an amplifier in the common emitter configuration. Why is

a common emitter amplifier preferred over common base amplifier ?

(@) n-p-n ZMEI & SHAMS e (CB) fam & frefta & & Ty aiuy
INE T |

(b) U W AHiThd UNTY W T 9115y foh, IS Ssie (C.E.) fo=m
¥ TREl n-p-n ZINTEY @1 SUAFT, Yade @ Alq hd & Ghdl & 7
IHAFS- Mg (C.B.) wads & gan ®, Iwas I@sia (C.E) yads &
fyes oTedT | HET W § 7

15  State Ampere's circuital law. Express it in mathematical form. Use this law to 4
find a relation for the magnetic field due to an infinitely long-current carrying

conductor.

iR &1 ufmdE e fafed | 58 it ' 3 e i, 9% S g,
AT W b, R "W AEl G % BN, gEeE & b "N % WY UH
FSTh W Bl |
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16 (a) Draw a neat, labelled ray diagram, showing formation of image of an 4
object by a compound microscope. Write an expression for its magnifying

power.

(b)  You have been given four convex lenses of focal length 35 cm, 25 cm,
8 cm and 4 cm. Which two convex lenses will you select for designing a

compound microscope for maximum magnifying power and why ?

() Trdl dge gereell a1 o)y &1 idfe g1 €9 & o, g& fmeor e
IAEY | 3D Y &HAl % (WY eid [WRad,

(b) GJTCI’ol?r35cm,25cm,8cmﬁm4cmqﬁwﬁ%wwﬁ;ﬁﬁﬁﬁ
13 9 fRT & & SUAM o™ ifuenan SEYR &1 @Y geEasl SAm
§ & ? erw faiey

17 (a) Three blocks of masses m;=m, m,=m and m;=2m are located at three 4
corners of a triangle ABC, having coordinates (2,1), (3,1) and (3,3) respectively.

What will be the coordinates of the centre of mass of the system ?

(b) The moment of inertia of two rotating bodies A and B are 1, and Ij; respectively
where 1,>I;. If their angular momenta are equal, which body (A or B) has

greater kinetic energy ?

(a) w® Byt ABC & 9 9wt A, B @ C & Fdanias smsw: (2,1), (3,1) @& (3.3)
¥ 13T oS W WEIT my=m, m,=m T my=2m, FEHAE & Wb (TH)
flaq % 1 @1, Teal & 3@ Fow & FemW ew & Fuie w0 osw o ?

(b) o & FC & Nt (aegal) AT B & e el was: [, qanl, ¥ )
&l [,>I, | A A da1 B & &iofg omeel omog  Suex (@9W) € 1, 3
Y fpgar Tiost wutt oifyes &0 7
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18

A solid metallic sphere of mass M and radius R, rolls down an inclined plane
of angle of inclination @. (1) If it rolls without slipping, what will be the

relation between its potential, translational kinetic and rotational kinetic energies
at any instant ? (ii) Obtain an expression for its velocity in terms of the height

of the inclined plane. Neglect the energy loss due to any reason.
L o 2. 5
(Moment of inertia of the sphere about its diameter = gMR )

M F@EE de R B &1 uw Mar, 9° % R 9 dWdw WX geddl § |
(i) @l =% fo1 feaw gowar 3 @1, e Rafa o swel Rufes, W wfast qen
o Iiqsr Setrstl # R/ §9Y B 7 (i) 9 9hdw @ 9 b 98 H 39%
T w W ANE U BN | R BN el &9 ® T "N ey |

(ﬁﬁ%w%uﬁa:mwa@:%mﬁ)

OR/3qan

What is instantaneous velocity ? How can instantaneous velocity of an object be found

from displacement-time graph ?

Draw the velocity-time graph for an object, moving with a uniform acceleration (a)
having initial velocity (u). Using this velocity-time graph, obtain an expression for

the distance (s) covered by the object in time 't".

qraafres o w1 R/ ded g ¢ fed axg (We) & e @ UTe @ SE
qEiE AT HY T fRAT S "Wewar § °

ot o @1 w9 (U) dET UH AN @O (2) ¥ | gEe WY S wmE
% 1 IS, 39 T® & SUAM &, I 810, 't @9 H T & T g & o
Uh Ad YT B |

4
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19 A parallel plate capacitor, with air between its plates and having capacitance C 5

is fully charged by a battery of emf V volt. Then the battery is disconnected.

Now the separation between the plates of the parallel plate capacitor is doubled.

In what way will the following physical quantities be affected ?

(1) Capacitance, (i) Charge, (iii) Potential difference between the plates, (iv) Strength
of electrostatic field between the plates, and (v) the electrostatic potential energy

stored in the capacitor per unit volume. State reason for your answer in each case.
T TR W GO H Wi b Sg H arg & | @ g C ¥ I3V
qiee fqga ae® s@ o o0 ¥ i o feen s & ) s§s usEd Sl
B B [l S §1 o Ui W & wiel & d= @ gd & A HY e S
T | 399 frifea Wife Whiml w @ g9yE @ o

() "t @ enfian (i) "denfis U ST (i) UME & W & 9 faweray
(iv) et & s Rex fomga &= qan (v) gaifa & ufq sa emaae d@faq Reaem
Rafost =11, 7% 290 § o I & Y @wrer fafed |

OR/3yan

(a) How does a capacitor acquire energy on charging ? Obtain an expression for

this energy.

(b) A parallel plate capacitor of capacitance 20 pF is charged to a potential
difference 10 V between its plates. The charging battery is then removed and
a dielectric slab of K=5 is slipped between its two plates. What is potential
energy of the device, both before and after the slab is introduced. What is

the reason for the difference in energy in the two cases ?

(a) Walfm & ERE ® X I8 Foll &Y U &A1 ¢ 7 39 ol & o
Th HsTh W B |

(b) 20 pF =ft@r & TH AT U & GUA & Th S 3@ THK AQAE
foran T % 6 Swe wiel & 9@ 10 V @1 favarae & S | 36 e
¥ & g T oar ® oiR dafE o W & 99 ¥ uiagdie K=5 @
TH WY (T22) @ &A1 A ¥ | WE B oS § URd SR WS S %
uge, duiie @l Rafast =t fea € 7 39 & qome § S A e @
HO R § 7

312/51/ASS/3_A | 10 [HTRTREAMA AR MAMIOAO, - [ Contd...



20

312/51/ASS/3_A | 11 [HTRTREAMA AR MAMIOAO, - [ Contd...

(2)
(b)

(©

State the principle of which working of a potentiometer is based.

Which is better for comparing the e.m.fs. of two primary cells, a voltmeter
or a potentiometer and why ?

A student wanting to compare the e.m.fs. of two cells £ and £,, connects
them to a potentiometer circuit as shown here (i.e. he connects the negative
terminal of £, to the positive terminal of /) and finds the balancing length

of the potentiometer wire to be £;. He next reverses the terminals of the
cell £, and connects negative terminal of £, to the negative terminal of £.

He now obtains balance point for a length £€,. Explain whether the student

will be able to find the ratio % or not. Explain the reason for your answer.
fqwammd (efirriix) fea e ) osmafa & 7
3wt & b fuMuw. (REE AR a6 @ g B F R A
Ay W ¥, — deediey @1 iR (faweaemdl) & w®ai 7

a WAl B, 91 E, & [9gq daed S@l @l gad Bl & oy Uh fqEndi S|
Tl B TH favadl % uiy @ w8l 9 T SgER Sied ¢, (U 9
E, % FMo 2@ & £, & Ocd A 9 Sisar ) ofit fawawmdt &

¢, TEE W AGET g T @ T | 39h U A8 L, &b A @bl
ST WL A AR L, & FOTESH A B L) %k FONEH AW 9SSl

E
Y| o wEE efaT Reg £2Wﬁw%|w@ﬁ5,a€w2ﬁE—;
AT U HY TR AT TE | HUN IO F [ BROT WE HiT |

r( o )_
Battery Key
+
J
®
M N
o

E; E, (e



21 (a) A carnot engine operates between the ice point and the steam point. 5
What will be the efficiency of the engine ? Why cannot the efficiency

of an engine, in actual practice, be 100% ?

(b) A heat engine is operating between atmospheric 27 °C and an unknown source
temperature T°C. It is observed that the efficiency of the heat engine gets
doubled when the temperature of the atmosphere is reduced to —23 °C and
the source temperature (T°C) is increased by 100 °C. What is the temperature

(T°C) of the heat source ?

(a) TH HM 3o e (AW f&g) dun femiw & 9= w™ @@ B, 3@ @
AT fepaet EF 7 fopell 399 1 awaiaes geran 100% @ el ® Gl 7

(b) TH I I@HSAE AW 27 °C T TH @ @ a9 T°C & 9 yafed
AT T | IgESAT d F 23 °C § AW dA &G H a9 (T°C) ¥
100 °C &ff¥ B WX, 39 I59 & &l & A1 & S & | @, & @l
™ (T°C) feam & 7

22 (a) Explain the terms : mass defect and binding energy of a nucleus. 5

(b) In what respect does a nuclear reaction differ from a chemical reaction ?

State the four conservation laws for nuclear reactions.
(a) Topelt wiYer 1 ‘gewe-afd qun ‘dud-ul U& @ ARl & |

(b) wiyyeerg orfufhan qonm wEmlte etfylear § w1 = (o) § 7
i arfifraret & O Gxew Fam WReg
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24

25

SECTION - B

e — 9
OPTION - 1
ICET T |

(Electronics and Communication Systems)

(ForreivE Td FER )

What is the full form of LCD and LED ?

LCD &R LED @& YU &9 fafed |

What are coaxial cables ? Where are they normally used ? What is their

maximum range ?

U1 haw o1 & ¢ 3R IUANT GHT: HEl sl § ¢ 39T STehaq ue feha=
TR O7

What is the process of modulation ? Draw block diagram of a basic radio transmitter

and a radio receiver.

ASAT WhH H 1 add & ¢ fedl I YeAr uWr (giEeier) dan s R
% w6 oM@ SAEY |

4
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26 (a) Name the region of the earth's atmosphere which acts as a 'radio mirror' 5

and plays significant role in communication.

(b) Describe ground wave, sky wave and space wave propagation of radio waves
mentioning (i) how waves travel in each, (it) the suitable frequency range

and (ii1) merits and limitations of each.

(a) YA & AgHSH % °F WM H AW e s e quor @ Aifq wE w
T ol REal dOr W Aeaqul il ¥

(b) 9 TCT, AWM TET qLT AT T GG &1 Iuie, Fr=ifepd o1 Sw@ &t
TC D

() 3@ duRor ¥ @ 69 yerR TWE #dr § 7
(i) ¥ ¥ W Suge SR uhEe |
(iii) u&® & T (fasiwar) dqon whml (@) |

OPTION - 11

e - 11

(Photography and Audio-Videography)
(PR Td Sid—dianm)

23 (a) What is meant by film speed ? Name any two units of film speed. 1

(b) List and describe in brief the six factors which determine the exposure time

and shutter-speed of a camera while exposing a film.

(a) Topell e @7 @ &1 dqd &R Ba1 & 7 3% & WAl Al % A
fafRay |

(b) Tdll fee & SEWEE & HHE, HHL B M-I AU SEHET-HBIA (R
B: (6) BRI 9X M wxar & ? w@w § aui @i |
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24 (a) List any six advantages of a DVD system. 2

(b) Compare any two specifications of compact audio disc with those of a DVD.
(a) DVD g & foreel ®: Tl (1) & gl BTy |

(b) wMee A fown & fafest @ gan SLALEl & fafest & @i

25  What is polaroid camera ? State how it works. 4

TXisE AU T & 7 TE HY B w1 § 7

26 Name one chemical commonly used as a 'fixer' in photography. 5

wREAW § g wEens (her) & 9ifd Jga @ & 9W fated |
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