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

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.

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. 65/ASS/3, Set— on the Answer-Book.
(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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Note : (i) 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.
(i) Marks allotted are indicated against each question.
(ii1)) Each question from question No. 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 separate time is allotted for
attempting multiple choice questions.
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1 When a constant net external force acts on an object, which of the following 1

may not change?
(A) Position (B) Speed
(C) Velocity (D) Acceleration

g fpdl fie X we faa e, 9@ 9@ omifug war ¥ @ FrAfeRed o @
H-E1 THT gfafdd T &, I8 "§9g e Y

(A) Rafd (B) =
(C) am D) =R
2 A cyclist comes to a skidding stop in 10 m. During this process, the average 1

force on the bicycle due to the road is 200 N and is directly opposed to the

motion. The work done by the cyclist on the road is :

(A) 2000) (B) -2001J

(C) Zero (D) —200001J

B3 AZhA TaAX U A3f6A B 10 m & U a% frEed o et & |qd
21 39 UHA | Heh BN WElhd 9 W A sied g@ 200 N g & SR e
HEIhA Dl A Bl i [qudia fem o @ &) AEfed g6ar W wse 9 e
T A s ¥

(A) 200017 (B) —2001J
C) = (D) —2000017J
3 The law that explains the behaviour of hydraulic fluids under pressure is : 1
(A) Charle's Law (B) Pascal's Law
(C) Newton's Law (D) Archimedes Principle

TE & A dLAl b HAIRR Bl AAT B Il 19 T
(A) =E Fram (B) URGd & PR
(C) =T & Fraw (D) enfhiEeT Ragid
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4  The coefficient of viscosity of hot air is : 1
(A) greater than the coefficient of viscosity of cold air
(B) smaller than the coefficient of viscosity of cold air
(C) same as coefficient of viscosity of cold air
(D) a sine function of temperature
T A W LANAT U BT &
(A) 38 ag & FEAT Yrih W AU
(B) 3 AP % AW UG F HH
(C) & 9 & AT Ok P TIET

(D) @ & TH AT

5 A charge ‘g’ is enclosed in a cube. The electric flux linked with one of 1
the faced of the cube is -

BlE AL ‘¢ TH O § URSg ¥ 99 & TH U ¥ I R W e

q €0
(A) — B) —
60 q
6
© = o) L
EO 6 €p
6  An electron moves in a circular path of radius 2 ¢cm in a uniform magnetic 1

field. If the speed of the electron is doubled, then the radius of the circular path

will be :

fore THEHH gHEH & ¥ Bis swaz 2 cm Bear % gamer gY U Ifd w1 @I
Iie Foa B I B IEAT B AT 1Y a1 JTATBR 99 B BeEr BRl:

(A) 2cm (B) 0.5cm

(C) 4cm (D) 1.0cm
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7 A ray of light is incident normally on the face of a right angled isosceles 1
prism. It then grazes the hypotenuse. The refractive index of the material

of the prism is :

THIYT D Bl5 [0 Th GHAMIE THESE BFemeR O & g 9 siiierEaq
At 2l &1 A g% fiew & &ol & @ goaR & 9 @ | w6 uered @
IS §

(A) 1414 (B) 1.33
(©) 1.73 (D) 2.4
8 If the two slits in Young's double slit experiment have widths in the 1

ratio 16 : 1. The ratio of the intensities at the maxima and minima in the
interference pattern will be :

g & fafsrdl wam o <Fr fahar & derar 16 : 1 % g o & ar i
Tt ¥ 3feass ofix ffiTes @ <ismnetl & srguma g

(A) 4:1 (B) 1:16
(C) 25:9 (D) 1:4

9 In a transistor, the collector current is always less than the emitter current, 1
because :

(A) Collector being reverse biased attracts less electrons.
(B) Collector side is forward biased and emitter side is reverse biased.

(C) A few electrons are lost in the base and only remaining ones reach the

collector.

(D) Collector side is reverse biased and emitter side is forward biased.
ZiRTE o SRR SEeE-—4T ¥ §ed & Bl ¢ it

(A) TURH IohH SIARIA B b BV BH IAFLT STHMNT BT 2|

(B) ©UE® AIZS U-IERT S Scaeie 9138 SohH RId il |

(C) MR ¥ Had B & SAFLH Bl ST Bl & S JT |G TIEh X Ygad & |
(D) WIESH WIES IohH ST Tl € SR Ieid 93s SU-a™Id Bl B |
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10 The ratio of the concentration of electrons to that of holes, in a semiconductor 1
is 7/5 and the ratio of electron current and hole current is 7/4. What is the ratio
of their drift velocities?
fordll oTefemeies o Sl TS BIAl I QiEdT B S 7/5 T q4T, TAR-GTT T
TG T ST 7/4 | I ST A1 &1 STgUrd o1 & 7

(A) 5/4 (B) 4/5
(C) 5/8 (D) 4/7
11  Define Spring constant. Give its mathematical expression and SI unit. 2

fomr fraaie @ afvamn gl sger v <asste wg SI A STl

12 What is a heat engine? Write the three things essentially required for a heat 2
engine to work in a cycle.

ST 399 T BT & 7 B O Taeddh He@yqul disll & A Saisy Sl fedl So
TN % Ok § BH B b MU ANIOEd: oEydd Bl g

13 Let A be the wavelength of a wave on a stretched string of mass per unit 2
length ‘m’, tension ‘7" and ‘n’ being its frequency. Write the relation between

n, A, T and m. Further if A =2/ what is the relation between n, [, T and m?
‘m’ Ul IHE @R A, 70 TE gad (el aiid S H Sae adn @l
AR ‘n” o TR A %139 URMN n, A, TTd m &% 99 d999 Sasul o
afs A=2/ &, @ n, [, T X m ® w1 G&y TEW?

14 Explain why do two magnetic field lines never intersect each other? 2

AT HINY {6 2 TEbE & @Y Th @l & qesed &l 7ol B qabdl 7

15 An electric mixer rated 240 V, 400 W is connected to a 120 V power line 2
through a transformer to step up the voltage. What is the ratio of the number
of turns in the primary and secondary coil of the transformer? How much
current is drawn from the power lines?

240V, 400 W @1 T sifopa fordl a ey &1 U 2w &l g8Ear § 120 V
AT § WIST T § Al Aol Dl SEMT ST 9 | TEHHT &l Wt oY fEdas
Fisaal 9 WA B SIUE RN TAM? UEX Aed § fhadl 91T @ S 5 7
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16 Sketch the wave front corresponding to 2
(a) Converging rays
(b) Diverging rays
frr & W@ qem emfed @it

(a) offErd fepeol
(b) smETr feRTol
17 How does [3-decay takes place in a given nucleus? Give one example to 2

illustrate emission of [3-particle.

el fog o it § B-e@ fhe YR aGfeq Bam 27 B-HU IS B W
H h [T Tk SEEL NT|

18 Differentiate between the insulators and semiconductors based on the basis 2

of energy bands.
Forl d8f & SMUR W IEgauiEl iR AdEl % d" SR W BT

19 An electron and an alpha particle are accelerated through the same potential 2
difference, which one of the two has greater value of de-Broglie wavelength

associated with it?
T SHER oK U%h SR U6 o favaray U @nd 6T T &1 391 § & fee
BT h T GGG SI-F0ol TS BT T STfreh & ?

20 State Bernoulli's theorem. Mention the assumptions made to develop 4

Bernoulli's equation. State any two applications of Bernoulli's theorem.
Tl T B BUT fARIT| Sl SHIGIO (g Bt H Sl Arae Wk
TAT S § IAHT Si@ DIV Tl e & B3 & FTIwART Iarsg|
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21 A Carnot engine whose source temperature is 400 K, takes 200 calories of 4
heat and rejects 150 calories to sink. Calculate (i) the temperature of the
sink (ii) the efficiency of the engine.

Th &Ml 3= (0dh aid &l a9 400K 2, omq & & 200 el ST ofan
T o @9 ¥ 150 & R § Fresfrd & 3ar &1 oM Sifse (i) Riw @ am,
(ii) 3= @ &l

22 State the underlying principle of potentiometer. With the help of a circuit 4

diagram, explain how internal resistance of a primary cell is determined?

TR &1 HEfisEa SAETl Te aiuy @ & geEdal § 9998y {6
TORT ITANT Bk [Hhal WUME T B Qs UGUY hd Id fRar
ST B ?

23 A man of mass 70 kg stands on a weighing scale in a lift which is moving 4
(a) Upwards with a uniform speed 10 m/s.
(b) Downwards with uniform acceleration 5 m/s2.
(¢) Upwards with uniform acceleration 5 m/s?
Find the readings on the scale in each case.

(d) What would be the reading if the lift mechanism failed and it hustled
down freely under gravity?

70 kg FEEM @ BE A (hel fqwe H @ AR @O W @ST § oI %

e 3

(@) 10m/s & THEEE AT & FUK B AR

(b) 5 m/s? & THTHH @ F A Bl T

(c) 5 m/s? % THAHH @O § HUL B
U®H GBI H HITATIT AT &l Ui Sd HITg |

(d) afs fTwe o yomel X & WY X 9% [Ed % YN @Wad '4 F A AR
aql T BT AT RT BRM ?

OR / sy
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24

A body of mass 10 kg is initially moving with a uniform speed of 4 m/s in a
straight line. A force of 30 N is now applied on the body for 2 seconds in the

direction of motion.

(i) What is the final speed of the body after 2 seconds?
(i) How much work has been done during this period?
(iii) What is the distance covered during this period?

(iv) Show that work done is equal to change in kinetic energy.

10 kg =09 &1 @15 s g& § 4 m/s & THEAH 9| ¥ 9% @1 H T
Tl 99 39 fis WX 30N &7 s 90 2 Wehe & (O TG I fGom & wmam &ml

(i) 2 ¥%s yyad fis &1 sifow ara fepast &RiT 7
(ii) 39 = fopae &wd fopar smaem ?

(ili) 39 g9amEty & 99 & T8 g0 feaw s ?

(iv) =9mEU fop fepam mom #rd Tfqwt ot # Ufads & SXEX S|

What are beats? Two sitar strings A and B playing. The note ‘Ga’ are slightly
out of tune and produces beats of frequency 6 Hz. The tension in the string
‘A’ is slightly reduced and the beat frequency is found to reduce to 3 Hz.

If the original frequency of A is 324 Hz. What is the frequency of B?

fr =& 2 ¥ R & @ A A T B W 99 T @) O gReEid
Tl B iR 6 fowa= uia ¥@dhs SO &I s S A’ H T W wedl @
& fpar S @ @ e omgfa we @Y 3Hz w® W 21 A gE W aR A
@ omgra 324 Hz W@ & @ ‘B’ &l ongra feeasi &7

4
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25 Draw a ray diagram to show refraction of light through a prism and show 4
that sum of angle of incidence and emergence is equal to the sum of angle

of the prism and the angle of deviation.

feraY forem o YemteT o1 STUacT 39T & [T Ueh foheor o S913Y &R 39Sy foh emmaa=
B9 Td Trta ®ior &1 A feq o ud e @ier % 9 6 9aEl B g

26 State the basic postulates of Bohr's atomic model and prove that the stationary 4

orbits are not equally spaced?

HeAsll & I AR THATE Tl ol ol

27 What would happen to the interference pattern obtained in the Young's 6

double slit experiment when :

(1) One of the slits is closed.

(i1)) The experiment is performed in water instead of air.

(ii1)) The source of yellow light is used in place of the green light source.
(iv) The separation between the two slits is gradually increased.

(v) White light is used in place of monochromatic light.

(vi) The separation between the slits and the screen is increased.
a1 & fERT v A et fed WX yHE W W

(i) <= & ¥ us Bl & ¥ B fan s )

(i) W& & I & WHE U 9@ § a1 Sar 5

(iii) &Y 1 & WpIgT—aId & o 9t 37 &% JebIeT-8ia &l IUArT fopam simam &1
(iv) 3 Al & 9/ @ g & 9R-91 Ser™n S 5|

(V) UHaull YeblsT & TN UX 99 WISl 1 SUANT T ITem 2 |

(vi) ffEr ok o8 & S/ @ U @ Sl Sl 5|
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28 (a) Prove that two infinitely long parallel conductors carrying currents in 6
the same direction, attract each other. Hence, deduce expression for the

force per unit length experienced by each conductor.

(b) Calculate force per unit length between two long parallel wires carrying

currents 10 A and 15 A when held 30 cm apart.

(a) Tog ®INY foh &1 o T8 & Teb @Y & THIR W GRER] desl o
T o feem H 9T yanted & A 9 UH qEL Bl AHNA B o | 3H TBK,
I TH AL W UM 3B TE S Sd STRINT B & I 99 & WY Teeih
HAMHT IS |

(b) = T TR A A 10 A TE 15 A BT 9T yated & & ¥ 99 T Th g
¥ 30 cm & U W W@ B & O 37§19 @ a1 Ui 36 aTs S| A
IReET DI

29 (a) Derive an expression for the impedance of a series LCR circuit. 6

Hence, obtain the condition for resonance.

(b) A series LCR circuit with R=580Q, L=31mH and C=47uF

is driven by ac source of angular frequency ® =3.3 x 103 rad s

Determine the impedance of this circuit.

(a) fedl goiee LCR uftwer @1 gidqamen & {0y =assie g ifeg 3k 3d%
HER T AR @ 9 I it |

(b) s gofiew LCR uftwy s R=580Q, L=31mH ©wd C=47uF %

® =33x103rads! @@ I & ac &d 4 ufEied &1 39 UG @I
JIIaTen &1 e HifaT |
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30

Why NAND gate is called universal gate? Explain how basic gates
(1) OR (2) AND (3) NOT gate are realised from NAND gate? Also state
the truth table of each of these gates.

NAND dhaR & 9idies g% i el 9ar & ¢ e &g 6 NAND &R
1 ITANT Bk g oo & (1) OR EX (2) AND &R (3) NOT &R 8 yar
HEad T o €7 399 ¥ Y% &R @ gdr gl O SRy

OR / sy

Draw a labelled circuit diagram to study characteristic curves of an n-p-n
transistor in CE configuration. Show the approximate curves for its (a) input

(b) output characteristics?

For CE amplifier R; =2000 Q, ; =500 and B =50. Calculate voltage gain

and power gain.

n-p-n gNTEY & IWAMSS IESidh (e | SIIATaims ahl &l STeEaT B &
fo wmifeea aftwyr sm@ s9RUI (a) a9 &R (b) Frm erfywern & af-ee o
EEU

forel Iwafts SEsie yads & e R, =2000Q,7 =500Q da B=50 %I
3O%! dieedl @iy ST STk @iy a1 Uiehad HIg |
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1  The equation of continuity is an application of - 1

(A) Pascal's Law (B) Newton's Law

(C) Conservation of energy (D) Conservation of mass
A FHHOT AN §

(A) URhd & EH @ (B) =T & FA @
(C) it @xawr Fram & (D) ToAN H@X9 Few @

2 Electric flux ¢ through a closed surface enclosing charge Q is g What will 1

0
be the electric flux through the closed surface if its size is doubled?

2
W 2 ® 5o
(©) % (D) Zero

fordl 9 go # s oMY O % &R0 86 U ¥ oI ar@l ¢ Jgd waed
O B g.wﬁ(’a’awwwa‘rwaﬂﬁmm?ﬁwﬁgﬁﬁw
0

AR BT
™ 2 ® 5o
© 2 (D) ¥
3 A ray of light is incident normally on the face of a right angled isosceles 1

prism. It then grazes the hypotenuse. The refractive index of the material
of the prism is :

BT DB BE BT TH GHANIE THESE BEeR W & g W st
amufad Bl 31 AT ae Bew & ®ol & @ ' mea & o &1 Bew % e @
YD T

(A) 1.414 (B) 1.33

€) 1.73 (D) 2.4
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4 In a transistor, the collector current is always less than the emitter current, 1
because :

(A) Collector being reverse biased attracts less electrons.
(B) Collector side is forward biased and emitter side is reverse biased.

(C) A few electrons are lost in the base and only remaining ones reach the
collector.

(D) Collector side is reverse biased and emitter side is forward biased.
IR § SUR-9R SESe-4TT ¥ "ed ®9 Bl & e

(A) ®IEH IohH TG B b BT B IAGLT STHNT BT |

(B) €UE® WIEE SW-SET SX Sweie 915S SohH A Bl

(C) Mg ¥ had HB & FAFLHl Bl B Bl § X AW T €UEH UL Ugad o |
(D) ®IR®H WIES IohH TG Bl ¢ 3K Ieid 9 SU-ad Bl § |

5  If the two slits in Young's double slit experiment have widths in the 1
ratio 16 : 1. The ratio of the intensities at the maxima and minima in the
interference pattern will be :
a7 % TEfrd war § S et o et 161 % orgu ¥ B a1 afawir
T o Sfeass o fftss @ dieraretl & orgum snm ¢

(A) 4:1 B) 1:16
(C) 25:9 D) 1:4
6  The coefficient of viscosity of hot air is : 1

(A) greater than the coefficient of viscosity of cold air
(B) smaller than the coefficient of viscosity of cold air
(C) same as coefficient of viscosity of cold air

(D) a sine function of temperature

T g W AEAT UG Bl 8

(A) 38 g % FNal e W SAUw

(B) 3ST A % AW Ul A HH

(C) 38T ag &% WA TUlich & TS

(D) AU & Th SA-Had
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7  When a constant net external force acts on an object, which of the following 1

may not change?
(A) Position (B) Speed
(C) Velocity (D) Acceleration

e fhel e W wa T A2, 9@ S@ omifug war F oar FrefaRag § @
B-E THT gfafdd T &, I8 €9 g s Y

(A) fRafa (B) =™
(C) am (D) =
8 An electron moves in a circular path of radius 2 cm in a uniform magnetic 1

field. If the speed of the electron is doubled, then the radius of the circular path

will be :

fordl TawEm g & ¥ B3 3aee 2 cm o & AR 9y uX T # @I
Il IAFL Dl I Bl YA HY @ ST @ Jaebrk 99 o1 oA e

(A) 2cm (B) 0.5cm
(C) 4cm (D) 1.0cm
9 The ratio of the concentration of electrons to that of holes, in a semiconductor 1

1s 7/5 and the ratio of electron current and hole current is 7/4. What is the ratio

of their drift velocities?

fopell sTeaTae ® Sl T4 Sl ] Qisdl Bl STUE 7/5 § qT, SweE-9r ud
TG BT ST 7/4 T 3% ST A7 6T ST T & 7

(A) 5/4 (B) 4/5

©) 5/8 (D) 4/7
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10

11

12

13

14

15

A cyclist comes to a skidding stop in 10 m. During this process, the average 1
force on the bicycle due to the road is 200 N and is directly opposed to the
motion. The work done by the cyclist on the road is :

(A) 200017 (B) —2001J

(C) Zero (D) —2000017J

PI3 WA TaX I AEf6A B 10 m & U a% fEed o ey & |qd

T 39 UhH W USHh BN GEhd U @ o ofEd §d 200 N gar ¥ 3T 9%
qEfehd B T B b fauda e ¥ @@ 1 9Efed 99 R 986 U {har
SRS

(A) 20001J (B) —-2001J
©) = (D) —200001J
Define Impulse and give its SI unit. 2

T @ ufkdror faRaw iR g@er SI AEw 9aRu|

_)
Write the relation of force F acting on a charge carrier ‘g moving with 2

- -
a velocity v through a magnetic field B in vector notation. State the

conditions for maximum and minimum magnitude of this force.

g & B H v A & TRER @R g W T AW ww F o e
afeer doa Usfa o faRaq| @ & 9T & gAad o sifdsad 79 o &
% UlqeY ARyl

Sketch the wave front corresponding to 2
(a) Converging rays

(b) Diverging rays

=1 & d@a TEm emfad @iy

(a) ofvETdl feneol

(b) oroEr fomeol

Differentiate between the insulators and semiconductors based on the basis 2
of energy bands.
Fort d8f & SmUR W fqEauiEl iR duaml % A" SRl W BT |

How does [3-decay takes place in a given nucleus? Give one example to 2

illustrate emission of [3-particle.
el fog o it § B-e@ fhe yeR aGfeq Bam 27 B-HU IS B W
& % Yo% Sae AWy

65/ASS/3-312-B | 6 Ei [ Contd..



16

17

18

19

20

An electric mixer rated 240 V, 400 W is connected to a 120 V power line
through a transformer to step up the voltage. What is the ratio of the number
of turns in the primary and secondary coil of the transformer? How much
current is drawn from the power lines?

240V, 400 W @1 T sifoha fordl a ey &1 U 2w &l g8Ear § 120 V
AR T WIST T & Al Aol bl SEMRT ST 9o | TEHHT Bl Wt oY fEdaes
Fitsadl § B B I T BRM? YA @A o fohal €10 @ S & 7

Let A be the wavelength of a wave on a stretched string of mass per unit

length ‘m’, tension ‘7 and ‘n’ being its frequency. Write the relation between

n, A, T and m. Further if A =2/ what is the relation between n, /, T and m?

‘m’ U 3B TR wewH, T 9E gad el aia S § Sae ad @
amgfa n’ ok aesd A B39 URE 2, A, TUd m & 99 €€y R0 o1
gy A=2/ &, @ n, [, T X m ¥ w1 €Y M7

An electron and an alpha particle are accelerated through the same potential
difference, which one of the two has greater value of de-Broglie wavelength
associated with it?

Tth SO X T SThhyl Ueb 2l fawar=ik uX wika fhy 0 &1 3 & 4 fepwr
BT &b YT TFIG S-Sl TOTGH BT JF 3T B 7

What is a heat engine? Write the three things essentially required for a heat
engine to work in a cycle.

ST 39 T AT & 7 3 O Saeddh He@yqul disll & A Saisy Sl fdl o
TN % O H B BT &b MU IfvaEa: ofEydw Bl g

State the underlying principle of potentiometer. With the help of a circuit
diagram, explain how internal resistance of a primary cell is determined?

TR &1 s SdEUl Te GRuy g & deEdal § 9938y {6
IHT IUAN Bk (hEl WAE @ B oNide WAUY hY wd  fear
ST %7

2

65/ASS/3-312-B | 7 Ei [ Contd..



21 Find the apparent weight of a man weighing 50 kg when he stands on a 4

weighing machine in a lift which is moving

(a) Upwards with a uniform speed of 10 m/s.

(b) Downwards with a uniform acceleration of 5 m/s.
(c) Upwards with a uniform acceleration of 5 m/s2.

What would be the reading on the weighing scale in each case if it is

marked in newton?

(d) What would be the reading if the lift mechanism fail and it falls freely

under gravity?

fage & T w99 W @S 50 kg WX % fohel wfeRd @ Sl W s
HIVT TEp fawe -

(a) 10 m/s & THEEE @ & HUT B T A 2|

(b) 5 m/s? % THIAN @O F T B SN TAHE &

(c) 5 m/s? % THEIH @O § HUL Bl T A &
T&® THOT H AIATA! A T Uredic qa13¢ Afc 36 =g H sfgrifehd feman
T |

(d) afe fade @1 Tt Jomell E@UE & WY SR 98 [oc & e Jad €4 9 -
A @ wRETdT AT @1 uTSare @ e ?

22 Draw a ray diagram to show refraction of light through a prism and show 4
that sum of angle of incidence and emergence is equal to the sum of angle

of the prism and the angle of deviation.

feraY foom o YepteT o1 STaac=T 39T & [T Ueh fehor o S913U ofiX 3913y foh emmga=
BV TS TR B0 &1 AT B9 @i Ud e @i & 9 6 9uEY B el
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23 State Bernoulli's theorem. Mention the assumptions made to develop 4

Bernoulli's equation. State any two applications of Bernoulli's theorem.

Tl T # wud fafaul S s fefia e § o arad |l
TAT AT & SH Swd BT | Tl s & B3 a1 STIUArT oy

24 How does the size of the nucleus depend on its mass number? Hence, explain 4

why is the density of nuclear matter indepedent of the size of the nucleus?

TR BT TIPS 39H TSI G X e YR MR #iar ¥ 7 o |ren sty
5 YT T=@ & T TG & GEsl WX MHT R/ e war?

25 What are beats? Two sitar strings A and B playing. The note ‘Ga’ are slightly 4
out of tune and produces beats of frequency 6 Hz. The tension in the string
‘A’ is slightly reduced and the beat frequency is found to reduce to 3 Hz.
If the original frequency of A is 324 Hz. What is the frequency of B?

foo w1 g0 ¥? AR & @ 9 A Td B WX 99T T WX O gEeEind
TE BT iR 6 fam= ufq €S SO &A@ gl S ‘AT § TEE Bl Ew@wl @l
& fpar S @ @ e omgfa 9T @Y 3Hz @ W 21 A gE H R A
@ omgfa 324 Hz & & @ ‘B’ @1 omgfa fear %7

26 A Carnot engine whose source temperature is 400 K, takes 200 calories of 4
heat and rejects 150 calories to sink. Calculate (i) the temperature of the

sink (ii) the efficiency of the engine.

Th HMEl 3= (5dh Gid @l a9 400K ¥, &mq & & 200 el ST o dr
T o zEE ¥ 150 &0 R o frepfia & <ar ®1 o i (i) Riw @ am,
(ii) 3= @l &
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27 What would happen to the interference pattern obtained in the Young's 6

double slit experiment when :

(i) One of the slits is closed.

(i1)) The experiment is performed in water instead of air.

(iii) The source of yellow light is used in place of the green light source.
(iv) The separation between the two slits is gradually increased.

(v) White light is used in place of monochromatic light.

(vi) The separation between the slits and the screen is increased.

I & TRl v o afawter fed WX o gvE ue W 99

(i) <= 9 ¥ us B0 & ¥ w fean s g

(i) WAFT & ag & W X 99 H {6ar S $

(iil) &X T & YpIgT-8Ia & o il T &6 YH19T-8id BT SUANT fepar imar 21
(iv) T ffal & 9= & g & 94 T[T A 5|

(V) Thaull TehIyT & W IT 99d Wehl9T T IUAN foham ST & |

(vi) TofEr ok & & 99 & U & Jor™T I |

28 Why NAND gate is called universal gate? Explain how basic gates 6
(1) OR (2) AND (3) NOT gate are realised from NAND gate? Also state
the truth table of each of these gates.

NAND dhaR &l 9/ &) @i ®el oar & ¢ e sie 6 NAND &R
® ITANT Bk g oo & (1) OR g (2) AND &R (3) NOT &R {8 yar
HEiad T o 7 399 ¥ UH &R @ gdr gl ) SRy

OR / 3
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Draw a labelled circuit diagram to study characteristic curves of an n-p-n
transistor in CE configuration. Show the approximate curves for its (a) input

(b) output characteristics?

For CE amplifier R; =2000 Q, ; =500€ and B =50. Calculate voltage gain
and power gain.

n-p-n TR & IHAMTSS Iaoid foward & Srfuareifits ashl &1 oTedds & &
fo wmifeea aftwyr sm@ s9EUl (a) fa9r &R (b) Frim erfyaero & af<iee b
Y

forel Iwafts SEsie yads & e R, =2000Q,7=500Q da B=50 %I
3OH! dleeal |y ST STk @iy T Uiehad BT |

29 State Kirchhoff's rules for the analysis of a complex electrical network. 6
Using these rules, determine the value of current /; in the electrical circuit

given below.

Sfed JEd Yede & Ay gee fhmw & em fateq) 39 et @ sean
Hh A QU T afey # GRT /) B AW Fd wi |

200
/N A
hx 400 40V
WA < |=
LY I
I
oy 200
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30 (a) Prove that two infinitely long parallel conductors carrying currents in 6
the same direction, attract each other. Hence, deduce expression for the

force per unit length experienced by each conductor.

(b) Calculate force per unit length between two long parallel wires carrying

currents 10 A and 15 A when held 30 cm apart.

(a) fog @it 6 & oFg @@ & Th T & TR W@ IRER! a@sl §
T o feem H 9T yanted & A 9 UH qEL Bl AHNA B o | 3H TBK,
I TH AL W UM 3B TE S Sd STRINT B & I 99 & WY Teeih
HAMHT IS |

(b) T T THFR Al ¥ 10 A Td 15 A &l 90 yarted o W 1 99 ¥ Th qaL
¥ 30cm & U W W B ¥ Al 3% 9@ W I U 3HE adls | B
AT BT
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one of the languages listed below :
English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya, Gujarati,
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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.
L7
el Y-S % Ued USS U AU HAehHih Hasy fod |
FHUAT UST-TF BT G o fob TSI & HoA JSoi a1 Ul Dl Sl & FEAT & a1 J&H I8 & qad U
BU ¢1 39 9 @ Sd W B o 6 9o wihe w9 A )
SA-gRae ¥ veam-fag I st ffdse et & sifafiad el o orgeie faem ax gt @1 s
EAT SR
o TE-gRasI T 9eT-U @1 s 4. 65/ASS/3, F=-[C| g
() gig?m%ﬁ/mmmﬁ%lﬁﬂﬁ,uﬁ:maﬁeﬁ#ﬁ%ﬁnﬁﬁs@wwﬁw%

TN, AT, HIW, T&pa ofik R
FUAT IJT-—giaem ® iy U Siew ¥ fad 6 oy foew W § I fw w 2

(@) afs oy &S ud oy & orfafiad fpar o v ® SO fo@d & @ W99 &l @we™ ® W arar
Ffeat | ety @b e Baw sy Rl
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PHYSICS
Ao fas=

(312)
Time : 3 Hours] [Maximum Marks : 80
T : 3 "] [qUTiE : 80
Note : (i) 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.
(i) Marks allotted are indicated against each question.
(ii1)) Each question from question No. 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 separate time is allotted for
attempting multiple choice questions.
et ¢ () AW v afEd 1 gl ueA-uw o fawew T ¥, fRR Ot 3 uedl o oriafe
faees €1 T8 AW Ul H omuel UH @ faeew @1 I I B
(i) Y&® YT & TEA 3d U ™ ¥
(iii) W7 "@@m 1 ¥ 10 ¥ y&® 97 # IR fawew — (A), (B), (O) &R (D) &

™ ¥, B o @ o3 O faeed § ¥ ®E SW g el eruel
SA-GRAeT | U9 T % A X faRad | agdeieads U9l & [y stfatie
qg TR feEn S|
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1  In old age, arteries carrying blood in the human body become narrow 1
resulting in an increase in the blood pressure. This follows from :

(A) Pascal's Law (B) Stokes Law

(C) Bernoulli's Principle (D) Archemedes Principle

JETRT ¥ AME YRR B EaetEl fge B gel & o ¥ gRemeesy
(I 96 ST &1 39H @F] BN arer faw ¥ o

(A) UhE w1 e (B) wW® & |
(C) =l & Fraw (D) SmaHEEN & fag
2 The sequence of coloured rings in a carbon resistor is red, yellow, blue and 1

silver. The resistance of the carbon resistor is -

el @A gfogs § G 9@dl &1 oA © : @@, 9, Jar SR |
39 UidAY® & gaad §

(A) 24x10°+5% (B) 24x10° +£10%

(C) 34x10* +10% D) 26x10% +5%

R} When a constant net external force acts on an object, which of the following 1
may not change?

(A) Position (B) Speed
(C) Velocity (D) Acceleration

g fpel e T ua T w2, 9@ 9@ omifug war oot FefaRaa A @
HE-T qHT gfada T &, I8 "§9g 'Y

(A) Rafag (B) d
(C) o (D) @
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4 A cyclist comes to a skidding stop in 10 m. During this process, the average 1
force on the bicycle due to the road is 200 N and is directly opposed to the

motion. The work done by the cyclist on the road is :

(A) 2000)J (B) —-2001J

(C) Zero (D) —2000017

B3 AERPA TaR U WEfhd B 10 m B T % FrEed 3T e | w9 g
¢ 38 WhH W Heh FU WEfhe 9T W el $f|d 9@ 200 N Elar ¥ o ¥

gisfra @l fq @ S foudia fGom o @wran ¥ AEfed @A 0 9ge W fean
N 9l B E:

(A) 200017 (B) —2001J
(C) = (D) —2000017
5  An electron moves in a circular path of radius 2 ¢cm in a uniform magnetic 1

field. If the speed of the electron is doubled, then the radius of the circular path

will be :

forel THEAH gEH & ¥ Hi5 seag 2 cm BT % JA6R 99 U I BT @S|
i IAFLE Dl I Bl I HY @ Q. ar Jaeerk 99 S oA g6

(A) 2cm (B) 0.5cm
(C) 4cm (D) 1.0cm
6  If the two slits in Young's double slit experiment have widths in the 1

ratio 16 : 1. The ratio of the intensities at the maxima and minima in the

interference pattern will be :

a1 o fafsrdl wam o 1 fafar & diemar 16 : 1 % o # & A i
ot o o Frferes o dae # o A

(A) 4:1 B) 1:16

(€) 25:9 (D) 1:4
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7  The coefficient of viscosity of hot air is :
(A) greater than the coefficient of viscosity of cold air
(B) smaller than the coefficient of viscosity of cold air
(C) same as coefficient of viscosity of cold air
(D) a sine function of temperature
T ARG B SAEA UG Bl o
(A) 38 a1g % FEaT Yol W A(Uh
(B) ¥ Ag & FFECT Ylih § HH
(C) 38 a1g % 9FMal UTih & TEX
(D) AU &1 T TA-HeAT

8 A ray of light is incident normally on the face of a right angled isosceles
prism. It then grazes the hypotenuse. The refractive index of the material
of the prism is :

THIYT DB BIS [BL0T Th GHAUIE THESE FeeR T & g 9 ST
aufaa Bl 31 AT T few & ®ol & @ e & o &1 Bew % e @
IIATD ¥

(A) 1.414 (B) 1.33

€ L.73 (D) 24

9 In a transistor, the collector current is always less than the emitter current,
because :

(A) Collector being reverse biased attracts less electrons.
(B) Collector side is forward biased and emitter side is reverse biased.

(C) A few electrons are lost in the base and only remaining ones reach the
collector.

(D) Collector side is reverse biased and emitter side is forward biased.
ZIRTRT # TUR-9R IESe-TT ¥ 939 H9 e @ R’

(A) TUTEH IchH IERTT TN B BRUT B TAFLA SThNT BT |

(B) ©UEH WSS SW-IRRIT SR IcAsih T3S SohH SR Bl ¥

(C) Mg ¥ haw HB & FAFLH! Bl B Bl § X AW T €UEH IT Ugad o |
(D) TUTE® T3S SohH ST Bl € ofX Scduih 913s ST S1ard &l 1
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10 The ratio of the concentration of electrons to that of holes, in a semiconductor 1
is 7/5 and the ratio of electron current and hole current is 7/4. What is the ratio
of their drift velocities?

fopdll oTefameies © Sl Ud BIAl %l QiEdT B U 7/5 T q4T, TARE-9I T
I~ ERT 1 ST 7/4 | Sh ST AT bl ST &1 2 7

(A) 5/4 (B) 4/5

(C) 5/8 (D) 4/7

11 Name the physical quantity whose SI unit is kg ms~!. State whether it is a 2

scalar or a vector quantity.

3q Wifqe T & T sae fwgar SI 9w kg ms! ¥ gE ot saU 6 @
arfger fyr & an wieer Tl #)

12 Draw circuit diagrams showing two identical cells each of emf E, and 2
internal resistance », connected across an external resistance R (i) in series, and
(i1) in parallel.
3 YAE I ¥ TH A9 Al B o Ud® w1 emf 'E' SR sraie wiay
T TH 9@ ufaa" R 6 wg (i) N9 SR (i) wed-eH ¥ wsd gU ufuy
A@ T

13  How does [B-decay takes place in a given nucleus? Give one example to 2

illustrate emission of [3-particle.

el fog o it & B-e@ fhe YR aGfeq Bam 27 B-HU IS B W
HH & U TH S Q|

14 What is a heat engine? Write the three things essentially required for a heat 2
engine to work in a cycle.

T T RN BT &7 B A a9 He@qUl dlsll & AW Sd13Q S {REl S
TN % Ok § Y B b MU ANTOEG: oEydw Bl g
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15 Let A be the wavelength of a wave on a stretched string of mass per unit 2
length ‘m’, tension ‘7" and ‘n’ being its frequency. Write the relation between

n, A, T and m. Further if A =2/ what is the relation between n, I, T and m?
‘m’ U 3HE TR wewH, T 9E gad el aita S § Sae ad @
amgfa ‘n’ ok aoe=d A B39 URE 2, A, TUd m & 99 €@y qAETI o9
e A=2/ &, dl n, [, T 38X m ¥ &1 &Y BAM?

16 An electron and an alpha particle are accelerated through the same potential 2
difference, which one of the two has greater value of de-Broglie wavelength
associated with it?

T IHEL 3 Ush SIehITT Udh & fawar 7 @id feg a ¥ 2t A 4 R
HUT % T GG S-S TS Bl H STfeeh B 7

17  An electric mixer rated 240 V, 400 W is connected to a 120 V power line 2
through a transformer to step up the voltage. What is the ratio of the number
of turns in the primary and secondary coil of the transformer? How much
current is drawn from the power lines?

240 V, 400 W @1 X sifpa el Sga B &l U 2w &l deEar 8 120 V
AR § SIST T § Al Aol bl SEMRT ST 9 | TEHHT &l Wt oY fEdas
Fitseal § B B AT FT BAN? UEX WEA H fhadl R @ Sl § 7

18 Differentiate between the insulators and semiconductors based on the basis 2
of energy bands.

Fort d8f % SmUR W IEgauiEl o AdeEl % d" SRl W BT

19 Sketch the wave front corresponding to 2
(a) Converging rays
(b) Diverging rays
fr & s o emfed SR
(a) orfyEmdy fepeol
(b) HErl feeer
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20 A bird is sitting on the floor of a closed glass cage and the cage is in the 4
hand of a girl. Will the girl experience any change in the weight of the cage
when the bird :

(i) starts flying in the cage with a constant velocity.

(i1) flies upward with acceleration ‘a’ .

(ii1) flies downwards with acceleration ‘a’.

(iv) falls freely in the cage.

fpel < &g & IS & %Y T TH uel o1 ¥ R ST U @=hl b ey H ¥
T Ash! Yoy & IR H Fpell giac &1 oTJHa O 919 fiee 7 vall —

(i) Uu® g a7 F IS ARH BT

(i) ST @ X fopell xor ‘2’ & S=ar ¥

(iii) - & iR fpel @R ‘a’” & ST %

(iv) TR o 6@ & A9H Jo &4 & FRar 3|

21 State the underlying principle of potentiometer. With the help of a circuit 4

diagram, explain how internal resistance of a primary cell is determined?

TR & HHfdsd 3Tl Th 9Ruy @ & geEdal § 9938y {6
IGHET SUANT hIh [hAl WIAME W@ I AN W™ hd I fRdl
ST %7

22 What are beats? Two sitar strings A and B playing. The note ‘Ga’ are slightly 4
out of tune and produces beats of frequency 6 Hz. The tension in the string
‘A’ is slightly reduced and the beat frequency is found to reduce to 3 Hz.
If the original frequency of A is 324 Hz. What is the frequency of B?

fom< w7 B9 7 RaR & & IR A Td B WX 99 TN @XM 9@
TE T ol 6 fam= wfa s IO BT &1 S AT H T B swml @l
w4 o s € @ fro egia "@e w3 Hz W S B Al gE H daR ‘AT
® omgta 324 Hz & & @ ‘B’ & omgra foeaer &7
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23 A Carnot engine whose source temperature is 400 K, takes 200 calories of 4
heat and rejects 150 calories to sink. Calculate (i) the temperature of the

sink (ii) the efficiency of the engine.

TUH HE oA Ee wd & am 400K ¥, o & | 200 HA S wa
? ok 39 ¥ 150 W R o Frspfm & @ 81 o s (i) fie @ am,
(i) =M & FeAaT|

24 (a) Define Angle of contact. What are factors on which angle of contact 4
depends?
(b) Water rises in a capillary tube, where as mercury falls in the same tube,
why?
(a) EUE BT B GRATT FARY| I8 BHA-H BRB & o9 G GUBb—H & A
iR wear €7

(b) el Bfdteer el ¥ o O HUR T@ar & Ak SGI AT H IR BT a7 & I
° A/ B A S| 3EHT BT T T 7

25 State the basic postulates of Bohr's atomic model and prove that the stationary 4

orbits are not equally spaced?

IR H UE] Grew b omured Rl @ fafay ofik fug #ifie fF wemd
HeTal &% A9 AR THAAE TEl el B

26 Draw a ray diagram to show refraction of light through a prism and show 4
that sum of angle of incidence and emergence is equal to the sum of angle

of the prism and the angle of deviation.

feraY foom o YepteT o1 STaac=T 39T & [T Ueh fehor o S913U ofiX 3913y foh emmga=
BV TS TR B0 & AT B9 ®ivr Ud faaes @i & A & 90EY B el
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27 (a) Derive an expression for the impedance of a series LCR circuit. 6

Hence, obtain the condition for resonance.

(b) A series LCR circuit with R=580Q, L=31mH and C=47uF

is driven by ac source of angular frequency ® =3.3 x 103 rad s

Determine the impedance of this circuit.

(a) el doised LCR 9wy 1 gidaren & g st o=t Hifv o 389®
HER T AR @ 9 U it |

(b) g iy LCR uftwy fad R=580Q, L=31mH wd C=47uF ¥

® =33x103rads! wofm a1 &% ac &9 4 ufErfaa ¥ 3@ iy @0
YIaaTeT T Giehe i |

28 What would happen to the interference pattern obtained in the Young's 6

double slit experiment when :

(i) One of the slits is closed.

(i1)) The experiment is performed in water instead of air.

(iii) The source of yellow light is used in place of the green light source.
(iv) The separation between the two slits is gradually increased.

(v) White light is used in place of monochromatic light.

(vi) The separation between the slits and the screen is increased.
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I & TR wam o afgster fed WX o yvE 9e W 99

(i) < A ¥ us Bl @ 9 & faar o R

(i) WAN & 9g & W 9T 99 H {6dr S $

(iii) =X T & YHIT-Aa & I il TT &6 Y1918 o1 SUANT fepar ar 21
(iv) I+ fafal & 9 & g0 & 9R-9R T/ @ 7|

(V) UHaUll YeIgT & T UX 99 WehIST &1 YA fopam Iram = |

(vi) fofEr ok ud & 9/ & ¢ * Sern I

29 Why NAND gate is called universal gate? Explain how basic gates 6
(1) OR (2) AND (3) NOT gate are realised from NAND gate? Also state
the truth table of each of these gates.

NAND dhaR & 9/ &) @i ®el oar & ¢ e &g 6 NAND &R

® TR &k @ a% s (1) OR X (2) AND &R (3) NOT &R frg yar

HEad T o €7 399 ¥ YH &R @ gddr gl ) SRy
OR / J1ya@

Draw a labelled circuit diagram to study characteristic curves of an n-p-n
transistor in CE configuration. Show the approximate curves for its (a) input

(b) output characteristics?

For CE amplifier R; =2000 Q, ; =500 and B =50. Calculate voltage gain

and power gain.

n-p-n TR & Ivafes Iosts foama § afhanafires awl &1 sreas & &
fo wmifera aftwyr sm@ s9EUI (a) fa9r &R (b) Frim erfywero & af-iee o
A

el Svafs I@sie wade & e R, =2000Q, 7 =500Q a1 B=50 %
D el Aoy S qIferd Aee 1 Uiiehad Hifeg |
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30 Define Kinetic and Potential energy of a body. Give their SI units.

Calculate the amount of work done by a boy when -
(1) the boy holds a bundle of books of mass 5 kg for 5 minutes.

(2) the boy walks with the same bundle of books along the level road at a

speed of 5ms!.

(3) the boy lifts up the same bundle of books by 1 m inorder to keep it on
a book shelf. (g=9.8 m/s?)

fpd) fie @ wfaw ool ok Rufewr =it @ g saEw) 5% SI @ fafa)
fepel aTetes g fh T bRl & aREToT b uiee BT S T dielh
(1) S5fFe a% 5 kg 5@ &I JwH & Ths @ST &l 2|

(2) 3T YEH & IS0 B WHL THAA TSh U Sms ! B GAM A § T §l

(3) UwH % I IS0 B fBHT 9h WX @A & fT 1 m SR IS T
(g=9.8 m/s?).
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