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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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PHYSICS
Ao fas=

(312)
Time : 3 Hours] [Maximum Marks : 80
T 2 3 A [qoTi® : 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.
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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

WY fpel e M wa o w2, 9@ 9@ omifud war § ar FrefaRaa ® 4@
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

PIS WA TaAX U AT3f6A B 10 m & U a6 frFed gu ey ® |qd
21 39 U9 | Heh BN WEhd 9 @ Al sfed g@ 200 N g ' SR e
HEIhA Dl A Bl S [ada fem § @ &) AEfed §aR & 9% 9 fea
EIElCIGIECIC Ik &

(A) 20001J (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 aLAl b HAIER 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 ‘q’ is enclosed in a cube. The electric flux linked with one of 1
the faced of the cube is -

BIE A ‘¢ TH O ¥ URSg ¥l 89 & TH U ¥ IF 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 :

el THEHH gHEH & ¥ Bis swaz 2 cm Bear % gamer gg ux Ifd #R @I
Jie Soa B I B IEAT B AT 1Y a1 JATBR 99 B HeEr SRl

(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 (B0 Th GHGNIE THESE BFYemeR O & g 9 siiierEaq
i 2l &1 A g% fiew & &ol & @ goa & 9 @ | few % 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 :

4 % fafsrl vam § A Al o diesar 16 01 % ogua # & ar sfasw
I 7 Sfeass iR MfkTss &t derametl W SIgu e

(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.
ZiRTET o SRR SEed-—4T ¥ "§ed & Bl ¢ i

(A) TURH IohH SIARIA T &b BT BH IAFLT STHMNT BT 2|

(B) TUE® T3S U-IERT S Scaeie 9138 SohH IRId 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 @ afcam gl sger v <asste wg SI A ST

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 S O aeddh He@qul disll & A Saisq Sl fedl So
TN % Ok § BH B b MU ANIEd: ofEydd Bidl € |

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’ U 3R TEE wewH, T ae gad e aita S § S ad @
MR ‘n” O TR A ®1 39 URMN n, A, TTd m & 99 d@99 Sasul |
afs A=2/ &, @ n, L T X m ® w1 d&y BEW?

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

AT BINY {6 & TEbE & @Y Th @y & 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

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




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 aGfed Bar g7 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.
Fori d8f % SmUR T EauEl iR dE@El % dh 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 SHEH SIX Ueh ShET U6 o favaray U @nd T T &1 391 § & fpe
BT h Y g SI-Fel TECH BT T Afreh &R ?

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= (odh aid &l a9 400K 2, o & & 200 el ST ofdn
T R zad ¥ 150 Fd Riee o Frepfia & <ar ®1 e ditvw (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 & HEfisa SaRTl Te aiuy @ & deEdal § 99ssy {6
TORT IYANT Bk [Hhal WUME A 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.
(c) 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 @ By A (hel fqwe H @ AREM @O W @ST § oI %

e %

(a) 10m/s & UHTEE AT & FUK B AR

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

(c) 5 m/s? & THTHAM @O § HUX Bl 3R
T®h GBI H HITATIT AT &l Ui Sd HITg |

(d) afs fTwe o yomel X & ST iR I8 [Ed % YN @ad '4 F A AR
aql T BT AT RT BRM ?

OR / sy

65/ASS/3-312-A | 8 Ei [ Contd..



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
g7l 99 39 fis WX 30N &7 %5 90 2 Wehe o (0 TG bl G0 & T &ml

(i) 2 Ghs vgaE Uz &1 siftw 9@ e &Rl 7
(i) 39 W fopae wd fopan smaam ?

(ili) 39 g9amEty & 99 & T3 g e s ?

(iv) =9mEU fop fepam oM &t Tfawt o o 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’ 1s 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?

frm= = 2 ¥ R @ @ A A T B WS90 @) O gReEid
Tl B iR 6 fowa= uia ¥@dhs SO &I s S A’ H T W weh @
& 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 Teh foheor o S913Y &R 39Sy foh emmaa=
DI Td Frta ®ior &1 A feq o ud e @i % 3 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.
I & fER wEr A faeter Yed WX R yHE we W W

(i) o= & ¥ us B8 & ¥ B for s )

(ii) &R & I & WHE U A § {hd1 S 5

(iii) &YX 1 & WpIyT—ad & o Wit 37 &% JebIeT-8ia &1 IUarT fopam simar &1
(iv) 34 Al & 9 @ g & 9R-491 Ser™ S 5|

(V) UHaull YeplgT & TN U 99 WISl 1 SUANT fopam 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 & Ueb @Y & THIR W GR(EE] deshl o
T o feem # 9T yanted ® A 9 Us qEL B SHNG B o 3A TB,
I TH AL W UM 3B TEE S Sd TR B & I I & WY Teeih
HAMHT IS |

(b) = T TR A A 10 A TE 15 A &1 9T yaied & &1 &1 99 T Th g
¥ 30 cm @ U W W@ B & 1 37 §19 O a1 Ui 36 aTs Sd 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) feel goisee LCR uftwe @1 gidqamen & {0y =assie g ifeg X 39
HER T AR @ 9 I it |

(b) &1 gview LCR ufuy g 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 & 9/t g% @i el War & ¢ 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, ; =500Q and B=50. Calculate voltage gain

and power gain.

n-p-n gINTEY & IWAMSS I&Sih [T | STIATETs aehl &1 STEaT B &
fo wmifeeq aftwyr em@ s9EUI (a) fa9T @R (b) Frm erfywern & af-e o
CEU R

forel Iwafts SEsie yads & e R, =2000Q,7 =500Q da B=50 %I
3O%! dleedl @iy ST STfek AleY T Uiehad BT |
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(312)
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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 FElectric 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 o< go # s oMY O % &R 96 U8 ¥ T[S al e Jgd Faed
O B g.tﬂ%{a’awwma{waﬂﬁmm?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 :

UHIYT DB BIE BT TH GHANIE THESE BEeR W & g W st
amufaa Bl B AT ae Bew & ®of & @ 'mea & o &1 Bew % e @
YD T

(A) 1414 (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) TURH IohH SIAMIA B &b BT BH IAFLT STHMNT BT 2|

(B) ©UEH AIES SW-IERIT SR IaAsidh 9138 SohH SR Bl ¥

(C) Mg ¥ had HB & FAFLH! Bl B Bl § ST AW T TUEH UL Ugad o |
(D) ©UE® H1ES SohH KT Bl & ol Icdsih 9IS ST 91ard &l

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 § < et @ deEar 16: 1 % ogua ¥ B ar afaw i
ﬁﬁ 'El' S Gﬂ_{' fMfTSs @l E“af“ﬁﬁ -E[ STUIC ﬁTﬁ :

(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 H AEAT UG Bl 8

(A) 331 A % AW Ui H S

(B) 3T A % FMAT [Ulib 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

S fhel e T e T e, 9@ S@ omifug war ot 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 wowEm g & ¥ B3 3aee 2 cm e & AR 9y uX T # @I
Jie Foa B A1 B AT B AT ST a1 JTATBIR 99 B ear eri:

(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?

fopdll oTeeTee H Sl Ud BIAl I Qigdl & U 7/5 § q°T, SAagE-9n ud
T GTRT 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% frEed o et & |qd
2139 UpT N Goa T GERhd WX WM o9t of|d @ 200 N gar ¥ ok TE
qEfehd B T B b fauda fEom ¥ @@ 1 9Efed 99 BN 986 U {hAr
SRS

(A) 20001J (B) —-2001J
©) @ (D) —2000017
Define Impulse and give its SI unit. 2

AT &l ity faRaw ok 3@er SI 9= 9asy |

_)
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.

T AT B H v A & TRER AR g W T AW ww F o e
eyt doha gsfa o faRaw| a@ & ofeamor & =gaam oiR sifusaq w9 ura B9
% UlqeY ARyl

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

(b) Diverging rays

=1 & d@a TEm emiEd @iy

(a) o fepeol

(b) oraET fomeol

Differentiate between the insulators and semiconductors based on the basis 2
of energy bands.
Foll d8f % SMUR WX fqEauiEl iR sfduaml &A™ Sl 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
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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 e &1 U 2w @l §8Ear § 120 V
AR T WIST T & Al Aol bl SEMRT ST 9o | TEHHT Bl Wt oY fEdas
Fitsadl § B B I T BRM? YA @A o fhal €10 @ S @ 7

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

length ‘m’, tension ‘T’ 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 3B TR wewH, T aE gad el aiia S § Sae ad @
gt n’ ok ae=sd A ¥ 39 UR™ 2, A, TUE m & 919 @€Y R0 o1
gg A=2/ &, @A n, L, T X m § w1 G4y 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 SRyl Ueh 2l fawar=ik 9X wikd 6y 0 &1 3 & 4 fepwr
BT &b YT TFIG S-Sl TETGH BT T4 3T B 7

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

ST 3 T BT & ¢ S O STaeddh He@yqul disll & A Saisy Sl fhdl Se
TN % O § HH B b MU IfaEa: ofEydsw 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 5Tl Th GRuY g & deEdal § 9938y {6
IHT IUAN Bk (hEl WAE @ B oNide WAUY hY wd  fear
ST %7

2

2
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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 % fohell wfeRd @1 STl W 3
HIVT TEp fawe -

(a) 10 m/s & THEEE @ & HUT B ST TAHE 2 |

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

() 5 m/s? % THEIH @0 § HUL Bl ST TGH &
T&® THOT H HIRATA! AT 6T Uredics Ia13Q Afc 36 =g ¥ sigrifeha foman
T |

(d) 3t [Ww @l FifNd TOTel @S & S SR I8 [ocd & FEA o &9 § 0
AR AreETdl \7sf 1 qrseics @ B ?

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 ST9ac=T 39T & [T Ueh fehor o S913U ofiX 3913y foh e
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 TS 9B TSI G X e YR MU #Iar ¥ 7 o |ren dintg
fo5 i g @& ' e & gRe X MR e e @ean?

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?

foms w7 g 7 RaR & & 9 A Td B WX 99 T @XM auEid
T BT X 6 fam= ufd §%s SO A gl S AT H TAE B Ew@w @l
& fpar S @ @ faw= omgfa e @Y 3Hz @ W 21 A gE H R ‘A
@ omgfa 324 Hz & & @ ‘B’ &1 smgfa 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 = (5dh aid @l a9 400K ¥, a9 & & 200 el ST ofdr
T o zEd ¥ 150 &0 R o Freefya &Y Tar ®1 o @ife (i) Rie @ 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 afdwter fed W own yvE 9= 99

(i) <= ¥ ¥ us B0 & § w foan i

(i) WAF & ag & W 9T 99 H {6d1 Sar $

(iii) &X T & YpIgT-8Ia & ol Wil T &6 Y9-8 BT SUANT fepar imar 21
(iv) T ffal & 9= &1 0 B G- T[T S 5|

(V) Thaull FehIyT & WIF YT 99d WehI9T T IUAN foham ST & |

(vi) fafarl o ud & 9= & T & Jerm S 2 |

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 & 9/ &) @i ®el oar & ¢ e sie 6 NAND &R
@1 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 & erfiaieifirs ashl o1 o1edds & &
fo wmifeea aftwyr sm@ s9EUl (a) fa9r &R (b) Frim erfwer & wf-ee @b
Y

forel Iwafts SEsie yads & e R, =2000Q,74 =500Q da B=50 %I
3O%! dleeal |y ST TRk @iy T Uiehdd HIfTT |

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 Tede &[Gy gee fhEw & em fateq) 39 et @ sean
Hlh AMd QT T Gfed H G [ B AW T i

200
/N A
LA 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 & o @ & Th T & TR W@ IRERE] a@sl §
T o feem # 9T yanted ® A 9 Us qEL B SHNG B o 3A TB,
I TH AL W UM 3B TEE S Sd TR B & I I & WY Teeih
HAMHT IS |

(b) T T THFR aI ¥ 10 A Td 15 A &1 & yarted of W | 99 ¥ Th qhL
¥ 30 cm & T W W A & AN 3B S T A UG B TS T B
AT BT
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(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.

TR ¢

e YeT-US % Yed Yt WX AU ST Ay fod |

FHUAT YT Bl S19 o fob TSI & HA JSoi a1 UAl Dbl Sl & FEAT & a1 JoH I8 & qad HUX
BU §1 39 91 @ S W BT o 6 YT hiHe w4 A B

SA-gRae 7 vea-fag I st ffdse et & sifafiad el o orgemie faem ax gt @1 s
EET SR

ol TT-gRasI T 9eT-U @1 Bis 4. 65/ASS/3, F=-[C| g

() gig?m%ﬁ/mmmﬁ%lﬁﬂﬁ,uﬁmaﬁeﬁ#ﬁ%ﬁn’s‘ﬁﬁ@@wﬁwé

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 2 3 A [qoTi® : 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 ¢ () AWy afEd 1 gl - o fawew EF ¥, fRR Ot 3 uedl o oriafe
faeea €1 T8 AW Ul § el UH @ faeed w1 IAX I D
(i) Yd® U & W o IR ™ T
(iii) 99T "& 1 ¥ 10 ¥ y&® 97 # IR fawew — (A), (B), (O) &R (D) &

™ ¥, B o @@ 3 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

JETRd ¥ AME YRR B et fge B geel & o ¥ gRemesy
(I 96 ST &1 39H @F] BN arer faw ¥ o

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

silver. The resistance of the carbon resistor is -

fordl e ufertiess & GNF aer@l @1 oA § ¢ @i|, i, S iR |
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

e fpel e X ua Trog v, 9@ 9@ omifug war ot FrefaRag A @
HF-T qHT gfREida T &, I8 "99g '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) 20001J (B) —2001J

(C) Zero (D) —2000017

B3 AERPA TaR SO WEfhd B 10 m B T % FrEed 3T A § w9 g
¢ 38 WhH W Heh FU WEfhe 9T W eren $f|d 9@ 200 N El@r ¥ o ¥

gisfra @l fq @ S foudia fGom o @wran ¥ AEfed @A 0 9se 9 fhan
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 :

fordl THEAN gEHT &3 § Hi5 seagd 2 cm BT % JAR 99 U I BT @S|
i IAFL DI I Bl I HY a1 Q. AT JABIR 99 B o A

(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 :

a7 o fefsrdl wam o 1 fafar & diemar 16 : 1 % orgua # & ar i
ot ¥ o o Fiferes 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 DS (6L Th GHAHUIE THESE FYSTeR oo & g 9 siiieraaq
aufad Bl 31 AT ae few & ®of & @ §Eea & o &1 Bew % e @
IIATD ¥

(A) 1.414 (B) 1.33

€ L.73 (D) 2.4

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.
ZINeY & SUR-UR SESe-U ¥ 9ed ®H B s e

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

(B) ©UEH GIES SW-IRRIT SR Icsih T3S IohH 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 & ™ sae fwgar SI aew kg ms! #1 g8 ot 9aU 6 @
arfger T ® @ =fgsr Wi )

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 UT® IR ¥ TH A9 Al B o UdH w1 emf 'E' SR sraie wiaiy -
T TH 9@ ufaa" R 6w (i) gon-sH SR (i) wed-H ¥ wsd gU ufuy
A@ T

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

illustrate emission of [-particle.

el fow o it | B-e@ fhe yeR afeq Bam 27 B-HU IS B WE
HH & U TH S g

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

ST 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 aE gad el aita S § Sae ad @l
amgfa ‘n’ ok aoe=d A B39 UR™ 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?

TH TAHR SR U% SIeHaT Uh &1 fawar o @fd [y 0 &1 a1 & & e
HUT &% I G STl TOTCH T AT SATeh S 2

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 freaR &l U ZiEwiE &l deEar 8 120 V
AR § SIST T § qlih Aol hl SEMT ST 9o | TEHYT &l Wt X fEdas
Fivsaal 9 W B U R BEM? UEX AeT § AWl 9T @ S % 7

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

Toll d8f & SMUR W IEgauiEl iR Adeawl % d" SR W BT

19 Sketch the wave front corresponding to 2
(a) Converging rays
(b) Diverging rays
fre & s o emfew St
(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 < @i & IS & %Y T TH uel o1 ¥ R ST U @=dl b ey H T
T AsH! Yoy & IR H Fpell giac &1 oTgHa O o9 fiere 7 vall —

(i) Uu® g a7 F IS ARH BT

(i) ST @ X fopell xor ‘2’ & S=ar ¥

(iii) - & o fpd @R ‘a’ & S=arm ¥

(iv) TR o To@ & A9H g &4 9 FRar 8|

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 &1 sRifsd Sdstl Te 9Ruy g & geEdal § 9938y {6
IGHT SUANT hich [hEl WIARE W@ BT AdNed WY hY 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’ 1s 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?

fome o= g 7 fan & & IR A Td B WX 99 TN @XM 9@
TEl T ol 6 fam wfa s IO HEAr &1 S AT H T Bl swml @1
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.

TH HE oA fEe wd & am 400K ¥, o & | 200 HA S wan
z o 388 ¥ 150 9l foe o Frepfa &3 & 2| o e (i) R @ 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) €YD HIUT B GRATT IART| IT B9 Bb & [ G GUDH—bI0 B A
iR wear €7

(b) el Bfyteer =ell ¥ W@ O HUR ToaT & AlehT SGI AT H IR BT ad & I
Y A/ B A S| 3EHT BT R T 7

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

orbits are not equally spaced?

e b U] s b SMURd ShHRal & fafau ok fas @it fR wemEh
Feall &% A9 YUGHIU THHE el 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 ST9ac=T 39T & [T Ueh fehor o S913U ofiX 3913y foh e
B T g Bior @1 9 fieH @i ud faaes @i & 9 % 9uE B s |
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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) fmdl goisee LCR uftwer @1 Uidqamen & faQ =assie o= ifoid 3K 395
HER T AR @ 9 U it |

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

® =33x103rads! wiofm a1 & ac & 4 fErfaa &1 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-AG & Io il TT &6 Y9-8 BT SUANT fepar imar 21
(iv) I+ fafal & 9 & g0 & 9R-9R T/ @ 7|

(V) UHaull YepIgT & 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 sie 6 NAND 3R

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

HAiad fpT o 7 399 ¥ Y &R @ Sddr gl ) 9y
OR / sya@

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, ; =500Q and B =50. Calculate voltage gain

and power gain.

n-p-n TR & Ivafes Iosis foama § sfhanafires awl &1 sreas & &
fau st aftwyr sm@ s9EUI (a) fa9r &R (b) Frim erfyaero & af-iee b
EE

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 @ afvamor saEu) 59 SI aEe fafan)
fpet It @ fhT U el & afTeT @t gfieees BT oY 98 91w
(1) S5fFe a% 5 kg 5@ & JwH! & Ihs @ST <&l |

(2) 39 Y&H & IS0 B WHL THAA TSH UX Sms! dI GAM A § Tl §l

(3) Uw % 39 IS0 B fBHT 9k WX @A % fT 1 m S IS |
(g=9.8 m/s?).
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fer ¢ () AW e & TR <1 T ueA-ua ¥ faew T ¥, AT o 3w uedi o oriafa
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(i) TO® YT & AT ok I T Z|
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& ¥, I ¥ u% 999 IugE ¢ | 9 faeedl W ¥ €l A g qor STuel
ST—GRA®T § T T % T SR [Wed | Sgdehieadh YAl o o srfara
g el e s
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1 A charge '¢' is placed at the centre of the line joining two exactly equal 1
positive charges (. The system of three charges will be in equilibrium if
'q' is equal to :

) -£ ®B) -0
© © o £

B AL 'g', 3 P IO I SEeh O B ST Al [@1 6 HeAfSg I @l B |
A Srae &1 g8 e ¥gad o g A ¢! SOe &

w -2 ®) -0
© © o 2
2 Two straight wires kept parallel to each other carry currents in opposite 1

directions, the conductors:

(A) attract each other

(B) repel each other

(C) apply no force on each other

(D) will get rotated to be perpendicular to each other

T A % G @ &l @Y an # faudia feemetl § g yankd & W R A 9
(A) U TEL B AHNT BT

(B) U AL Bl Ui &

(C) TH UL T HE I Tof

(D) FHAHT Teh GEL o wad B W

3  When two coherent light beams of Intensity / and 4/ superimposed, 1
the maximum and minimum intensities in the resulting beam are

(A) 51 and 31 (B) 9/ and I

(C) 97 and 3/ (D) 57 and [/

WS 3 HEad FeblsT fpeer g feasl Mot 7 wd 47 ¥ Sremni s € o aieem
fortor 451 o otfuenad wd =gAae didrel & A B hAT:

(A) 51td 31 (B) 9/ud [

(C) 91 w& 31 (D) 5/wd [
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4  When a beam of white light passes through the light of prism, which of 1
the following colours deviates the least?

(A) Red (B) Violet
(C) Blue (D) Yellow

S 93T YISl Bl Bi5 [T G FEl BoH | ol & o Frfanea ® & fea T &%
YIS BT foaa Tq9 H9 e § 7

(A) (B) I
(C) e (D) g
5  What is the angle between the plane of polarisation of the polariser and 1

that of the analyser, for the intensity of light to reduce to half?
(A) 90° (B) 60°
(C) 45° (D) 30°

gas o faseues & gau-aal & 4@ feaar @ g1 @iy frae gad ok ura
T aTel WeBIT HT o ST § WY ?

(A) 90° (B) 60°
(C) 45° (D) 30°
6  If the Young's double slit experiment on interference of light is performed 1

in water, which one of the following statements will describe the result?
(A) Fringe width remains unchanged

(B) Fringes will disappear

(C) Fringe width will decrease

(D) Fringe width will increase

afg I &b YIS & Afaeer ded fER v o S@ A Fronfea fear smooar
faRad & § S9-91 Th HUF 9oy @1 Guie BT ?

(A) fha—der smfafia @
(B) Thst g & S
(C) fhsi-—<er %v = s
(D) fhei-drer ¥ S
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7  Two wires P and O made up of different materials are heated. As a result 1
the resistance of 'P' increases and that of 'Q"' decreases. We may conclude
that:

(A) P and Q both are conductors

(B) P is n-type semiconductor and 'Q' is p-type semiconductor

(C) P is semiconductor and Q is a conductor

(D) P is conductor and Q is a semiconductor

3 o w99 @ Al P ud 'Q' @t T foRan A ¥ | aiomeeesy Pt wiaae
¢ W1 ® X 'Q' &1 WAy " o 31 w9 Frepd e @ ¥ T

(A) 'P'wd 'Q' 3T A@H €

(B) 'P' n-YHR & THEWEH § AR QO p-YBR B FIAESD ©

(C) 'P' e & o 'O Aw®

(D) 'P' 9% T oIX 'Q' AHuEE §

8 In an n-p-n transistor, the collector current is 10 mA. If 90% of the electrons 1
emitted reach the collector-
(A) the emitter current will be 9 mA
(B) the emitter current will be 1 mA4
(C) the base current will be 1.1 mA
(D) the base current will be 0.1 mA4
el n-p-n ZivTET A, TuEs-aT 10 md 3| I IEa gz B 90% TIED
X Ugadm @, a-
(A) TS 9T 9 mA B
(B) Teid 9T 1 mA g
(C) omeur o9rT 1.1 mA By
(D) amar g 0.1 mA sF

9  During B-decay 1
(A) An electron from outside the nucleus of atom is ejected
(B) A constituent electron from within the nucleus is ejected
(C) A proton in the nucleus decays and emits an electron
(D) A neutron in the nucleus decays and emits an electron
B—&T & T
(A) e & STET BT BIg FAF ST &l &
(B) e ® UBd ¥ & feme sHe BT agdl IqaLd S@id el &
(C) =y ¥ foem™ @iE U &fad BT § &R Sadg Irsid Hidl ¢ |
(D) e # foere &I =2 & el § oK g Saiid Hidl g |
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10

11

12

13

14

The total energy of an electron in the hydrogen atom in its ground state is
—13.6 eV. The Kinetic energy of this electron is:

(A) —-13.6 eV (B) 0eV

(C) +13.6 eV (D) 6.8 eV

TESIS TTATY &l A Sstii—oreren o fhdl soiag @ $a ool —13.6 el =il
€| 39 IOE Bl A Holl e

(A) —13.6 eV (B) 0eV

(C) +13.6 eV (D) 6.8 eV

Define the term Impulse. Is it a scalar or a vector quantity? State its SI unit.

Ug SIS i TR HifTT | e erfeer Tiyr & o |feer idn & ? 3@er SI A9l 9arsy |

What happens to the Kinetic energy of a particle if (a) the speed of the
particle is doubled? (b) the mass of the particle is halved?

Justify your answers.

foRdll U1 & TS ol 9 T YHIE IS (a) 9 I BT DI AW QAT B Al
S & 7 (b) S ST BT 1 THHM ST HY fGdT S & 7

AU IAX &b gHAS H qh SN

The average speed of blood in the artery (d = 2 cm) during the resting
part of heart's cycle is about 30 cm/s. Is the flow laminar or turbulent?

2

Given : Density of blood = 1.05 g cm™3, Viscosity coefficient of blood 1 = 4 x 10_2 oise
( y g y n p

@I WG O Uk b Afg-QR H BT T A €9 (d = 2 cm) H BT @
T @I 30 cm s! 2 ¥ 1 9% UATE U ¥ AT UEeH ?

(Rem #: IR &1 w9 = 1.05 g cm3, BRI &1 4@ o, 1=4x1072 poise)

State the first law of thermodynamics. State any two of its limitations.

SHTID! & TIH g @1 wae faRau| sa! @is & 9 9asy |

65/ESS/4-312-A | 6 % [ Contd...



15 The equation of a plane progressive wave is: 2

y =10sin 2w (£ —0.005x)

where y and x are in cm and ¢ is in seconds. Calculate the (i) amplitude,
(i1) frequency, (iii) wavelength and (iv) velocity of the wave.

fepd) Toae T T @1 gHIE T

y=10sin 27 (1 —0.005x) , 5T&T y 3R x cm ¥ ¥ 3R ¢ ¥abs & | uftepe sifwg:
(i) smam, (i) emgha, (i) TOR= Qo (iv) Ta-am

16 Explain why the core of a transformer is laminated. 2

TAT HINT o IR BT IS Ufad il I ™r SIar & |

17  Two cells of emf £, and E, are connected together in two ways as shown 2
in the figure

(a)

(b) [ |

The balance points in a given potentiometer experiment for these combination
of cells were found to be at 70.2 cm and 35.1 cm respectively. Calculate the
ratio of the emfs of the two cells.

Emf £, & E, % &1 ¥al @l 7@ & fa=1 aiel & Sigt s € ot fop s o ot

TR

(a) [ I
E; E,

(b) [ |
E; E,

T & fhr T fEE wenT § W % 39 Gl % WA Sged S s
70.2 cm T 35.1 cm 9 91T TU| 3 & Gl % emfs & FTIUG B qNHAT BT |
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18 Calculate the half life period of a radioactive substance if its activity drops 2

to %6 th of its initial value in 30 years.

et feeitafired wared Y wireamn 30 o ¥ g@s qw AW A Y @ o ¥
ueTd Wl G-I B URBAT BT |

19 Explain why in a transistor, the base is lightly doped. 2
AT BTG foh VY § SMER %1 98 &9 Siud @i fohdr =Tl & |

20 State Newton's second law of motion. How does this law help to measure 4
force?
=T & T & faara Fem a1 wue faRaw)| a8 Fom 9a & 999 9 fed g gert
HIAT &7

21 Show that Terminal Velocity of a sphere of radius '7' falling through a 4

viscous medium is proportional to the square of its radius.

3915 fop fondll vam wresm o R 3T ' Bdn & T ol i o sda! B & a
% STIRATIITH Bl & |

22 State the four operations involved in Carnot's cycle. Two engines 'A' and 4
'B' have their sources at 400 K and 350 K and sinks at 350 K and 300 K
respectively. Which engine is more efficient and by how much?

HET b T INHA T ThHATT BT ool hITT |

3 g A Td B % Eial % ad wAs: 400 K w350 K ¥ qur fie—am wAsn:
350 K we 300 K ¥1 399 & fope 3= @&l qeran orfyes & @R fopaml erfres % 2

23 Show that in an organ pipe closed at one end, the first three harmonics are in 4
the ratio 1:3:5.

3913 b fopdll U&p R TX S o UEW # U8d A eIl @l omghaar 1:3:5
% T | B
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24 Two students X and Y perform an experiment on potentiometer using the 4
circuit diagram given below:

E
< +| I_ I_I
1] [R]
A 0 ] B
A 1
+|l_ N
< || kd G
[SH—+)

K

Keeping other things unchanged,
(a) X increases the value of resistance 'R’
(b) Y decreases the value of resistance 'S' in the set up.

How would these changes affect the position of null point in each case
and why?

3 fanedt X wg Y S i o afiey o @ SUhT i TRiiEHeY 9
T B & |

E
+ = R
1] [R]
A ] B
/ +F‘l_
S |l > G
4
Sl—(.)
1| ()

K
3T TSl i Srafkafdd Tad gU, YA SFeR ¥,
(a) X 9fqe R &1 99 e &
(b) Y wiqg S & AN HIT B

U%h JHIU % [0 SaEy f6 39 ey § d@qgad 95 @ Rafa & ofi «af
gfafda el 5 ?
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25 Draw a graph to show the variation of angle of deviation with the angle of 4
incidence '1' for monochromatic ray of light passing through a glass prism
of refracting angle A. Define angle of minimum deviation? Indicate it on
the graph.

Calculate the refractive index of the material of an equilateral prism for
which the angle of minimum deviation is 60°.

A JIEH BT H B b U G BT o ATl THdvl Jb1eT & [T STIa BT
% T e o § EF o gitEc &1 g9 & g Te W% Sy | =FAaH foaeT
HIT Bl ARG BT | T 9% 39 siferd Bt

forel g Brgemer fd & uered @1 sTueie uieiad Hivy fEd [y =gaaH
e @ 60° )

OR / et

(1) Depict I-V characteristics of a LED. Give any two advantages of a LED
over conventional incandescent lamp.

fpelt LED & [-V atfiaetor &1 oii@ S918T | qriufie amerd @ X LED %
®IZ a ST IaqET|

(i) What is a photodiode? Draw a circuit diagram to show how is a
photodiode biased. Plot V-I characteristics for photodiode.

HIISEE 1 B & 7 g8 39N & o iR wieene @ $Y sEtha e s
¥, T qROY AN@ I9EY| BiREEE & V-1 sfire sieifad s

26 Draw the graph showing the variation of Binding energy per nucleon with 4
mass number. What is the significance of Binding energy per nucleon?

BE of gHe and g Li nuclei are 27.37 MeV and 39.3 MeV respectively.

Which of the two nuclei is more stable? Explain.

TN W % WY ggT-Sell U GRS ¥ ufiedd qemar gem W §MEu|
TSl Ui RIS BT R A B § 7

THe wd JLi fvel @ qrer-oiid swst: 27.37 MeV Td 39.3 MeV ¥
TTH q BIF GT ATG ST Wl § ? ARl ST |

65/ESS/4-312-A | 10 % [ Contd...



27 Differentiate between Elastic and Inelastic collisions. 6
Show that in a head-on elastic collision between two balls of equal masses
moving along a straight line, the balls simply exchange their velocities.

Draw suitable neat diagrams showing the interactions.

ORI T ARy du<el H efay sasy|
39113 foh U | @1 # T F99 F8@ M &l & ol & 9@ TRy d@9ee # e
# drg o fafma 2 9ar § | IRt duee q9i % e Suge W em@ S9Eu|

28 (i) Explain with the help of a circuit diagram, how pn-junction diode 6
can be used as a full wave rectifier?

T IOy @ &l Ge™dl 9 Tl SNl {6 pn-8iY ST &1 SUdNT
Ul T fowedrl & w0 69 fopar sar §7

(i) Name the diode used to work in reverse break down voltage.

Using circuit diagram explain how it can be used as a voltage regulator?

fod (UgT) swsed dies o w1 & Y yge S™e w1 AW fWrau|
Uy SRE H GEEAl ¥ GUIEY {6 U8 B e e & w9 H UgE
Tl

29 Describe Young's double slit experiment to produce interference of light and 6
hence derive an expression for the width of the interference fringes.

What would happen to the interference pattern obtained in this experiment
when:

(a) one of the slit is closed

(b) white light is used as a source in place of the monochromatic source
of light.

YABIT & ATqH 0 Hael I & &R T @1 auie S iR 396 fawr et
# ST @1 9T & T eeie Fga ik

39 YA ¥ YT Ao Y U R YHIE TR o

(a) < A ¥ UH 0 @ < B e wmar T iR

(b) THAT YHYT A b WM X 99T YeBIT BT SUART fopam Sram 2 |

OR / ¥an

65/ESS/4-312-A | 11 % [ Contd...



(1) State the two conditions under which the phenomenon of diffraction of
light takes place. Draw the ray diagram showing formation of diffraction
pattern due to a single slit. Also show the fringe pattern formed on the

screen.

S &Y STl BT ST HINY b qod Y1l & [qaa I I gied sl
¢ | fopdll e 3 & e et S qgriar goT RpRer-oTE MRy ue U
RGN B ro S ) e

(i1)) A slit of width 'a' is illuminated by a monochromatic light of wavelength
700 nm at normal incidence.

Calculate the value of 'a' for position of first minimum at an angle of
diffraction of 30°.

'a' dreTg B Bl 10 @ 700 nm TS d1 Tehal YentsT SitHeraaq STash
< fepam S 2 |

i g Miss 30° % STUadT &I 9T 9T Biar 8 al 'a' & HIH T UhdT
HIFT |

30 State the principle of a moving coil galvanometer. Prove that current flowing 6
in the coil is directly proportional to the deflecting angle of the pointer of
the galvanometer.

Explain why on increasing the current sensitivity the voltage sensitivity of a
galvanometer may not necessarily increase.

T FUSH! eI Bl e Sy | s BT 6 rsal § yared e aml ama
I % Hopdd b (989 BT b SFIHATIARIT Bl 8 |

TN BHIT b @AM B 9T AT oM d 3! dieed! GITed & TeT
SMI9Th Al el BT & 7
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1 During - decay 1
(A) An electron from outside the nucleus of atom is ejected
(B) A constituent electron from within the nucleus is ejected
(C) A proton in the nucleus decays and emits an electron

(D) A neutron in the nucleus decays and emits an electron

B—&d % IR

(A) % & &L BT B3 IAF Scdroid BT 8|

(B) iy ¥ wed ¥ & fqo™ sHH ®iE oTagdl e Scrd el |
(C) wityes ® Taem™ &1 Wem g &idr ¥ ofiX 3™ It BedT ¢ |
(D) e # foeme & =2A &ddd Sar § o g Saiid ®idl ¢ |

2 The work functions for metals A, B and C are respectively 1.92 eV, 2.0 eV 1
and 5 eV. According to Einsteins equation, the metals which will emit

photoelectrons for a radiation of wavelength 4100 A is/are:

(A) A only (B) A and B only

(C) A,Band C (D) None of the above

argell A, B wd C & wR%a & 91 %A 1.92 eV, 2.0 eV Td 5 eV | aEeEd
¥ TiieTor % e, F oy R 4100 4 e % Rt sem W we e
S@fsid B, 9 €

(A) ®aa A (B) %aw A wd B
(C) A,Bud C (D) Swded ¥ ¥ @3 7T
3  Two straight wires kept parallel to each other carry currents in opposite 1

directions, the conductors:

(A) attract each other

(B) repel each other

(C) apply no force on each other

(D) will get rotated to be perpendicular to each other

Teh gHL b U @ &1 |ie ardd # fauda fesmett § gy wented & W@ 71 Y A

(A) TH TEL B AHNT BT
(B) TH q@Y &I Ui &y
(C) U® TAL X B3 A &I TIAA
(D) HHHY TH FEY & TEad & SR
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4 A charge 'q' is placed at the centre of the line joining two exactly equal 1
positive charges (. The system of three charges will be in equilibrium if
'q' is equal to :

(A) —% B) -0
© © o £

B AL 'g', 3 P IO I SmAsh O B ST Al [@1 b HeAfEg I T[@i B |
A amasT &1 wE frem wged ¥ g Al ¢! ey &

» -2 ®) -0
© © o 2
S  When two coherent light beams of Intensity / and 4/ superimposed, 1
the maximum and minimum intensities in the resulting beam are
(A) 5[ and 3/ (B) 97 and 1
(C) 97 and 3/ (D) 57 and [/

W 3 woed gt fper 4o el o 7 ud 47 ¥ STeaer i & ar afeem
fortor gw1 o erfyead Td =gAaH dadrel & W e ST

(A) 51T 3] B) 9/t [

(C) 91 wd 31 (D) 5IT& ]

6 In an n-p-n transistor, the collector current is 10 mA. If 90% of the electrons 1
emitted reach the collector-

(A) the emitter current will be 9 mA4

(B) the emitter current will be 1 mA

(C) the base current will be 1.1 mA

(D) the base current will be 0.1 mA

el n-p-n ZRTRT ®, TUEE-aT 10 md 3| I IENT 32 Bl 90% TIED
X UEadr &, a-

(A) TESd 9T 9 mA T

(B) Sc&wid 9T 1 mA &Ri

(C) o o 1.1 mA &

(D) emar g 0.1 mA &
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7 A junction diode can be used as: 1

(A) oscillator (B) switch
(C) rectifier (D) amplifier
fordl €f S/ &1 IwEnT fRar S gehan @
(A) AT & &9 | (B) fea & w9 #
(C) Rwerdl & &7 o (D) vad® & &9 &
8  What is the angle between the plane of polarisation of the polariser and 1

that of the analyser, for the intensity of light to reduce to half?
(A) 90° (B) 60°
(C) 45° (D) 30°

ga® X fqeeiwe & gaur-aal & 9@ feam dor g ey e @l ok ura
BN Tl U191 ] lgar STl 1@ W ?

(A) 90° (B) 60°
(C) 45° (D) 30°
9  When a beam of white light passes through the light of prism, which of 1
the following colours deviates the least?
(A) Red (B) Violet
(C) Blue (D) Yellow

ST T TBIST B B3 fTer 9ot ferelt frow @ et @ o Freffaa § @ few T &
YRy BT e 999 &9 Biar & 7

(A) w1 (B) ST
(C) e (D) T
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10

11

12

13

14

If the Young's double slit experiment on interference of light is performed
in water, which one of the following statements will describe the result?

(A) Fringe width remains unchanged
(B) Fringes will disappear

(C) Fringe width will decrease

(D) Fringe width will increase

i I b UHIT & Afae qeel fER v @ ow ¥ Henfeg fean Smooar
frfaRad & & d9-—a1 Td ®AF afomy @1 quie wam ?

(A) Tha—drerE emftafaa @M
(B) ksl Tge & wimo
(C) Bhwr—<ieE %9 & s
(D) fher-<ieE g s

Distinguish between ac and dc generator.

ac Td dc ST ¥ A5 wifvT)

1

(i) State zeroth law of thermodynamics. 1+1=2

ST T §LAal ad qaEg|
(i1)) Write one limitation of first law of thermodynamics.

S % Y| a9 @l @ e 9 SaEg|

The equation of a plane progressive wave is:

y =10sin 2w (£ —0.005x)

where y and x are in cm and ¢ is in seconds. Calculate the (i) amplitude,
(i1) frequency, (iii) wavelength and (iv) velocity of the wave.

frdl THaE T 90T BT GG &

¥ =10sin 27 (1-0.005x) , F&F y &fx x cm ¥ ¥ ofix 1 ds F ¥1 ufww BT
(i) emam, (i) smafa, (iii) aere qr (iv) T3

Define the term Impulse. Is it a scalar or a vector quantity? State its SI unit.

U STAAT bl YICATING HITT | T SATGST X131 & A1 YT IR 3 7 391 SI 9 9agy|

2
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15 Two cells of emf £ and E, are connected together in two ways as shown 2
in the figure

(a) : [

(b) | |

E; %)
The balance points in a given potentiometer experiment for these combination
of cells were found to be at 70.2 cm and 35.1 cm respectively. Calculate the
ratio of the emfs of the two cells.

Emf E, T E, % & qell ! T < T el & Siiet S @ o fep s § garian

TR

(a) : I
E| E,

(b) | |
E; E,

iRy € T U R TE ¥ 9@l % 39 Gael 6 S Sgad 195 s
70.2 cm T 35.1 cm 9X 91T Y| 39 & ol & emfs b FIA B qNHAT DT |

16 Calculate the half life period of a radioactive substance if its activity drops 2

to %6 th of its initial value in 30 years.

oty Yfedfiea warel a1 ol 30 9 ¥ gE% W AW B Y, <@ o E
Tared @ -y ufiwas S|

17 What happens to the Kinetic energy of a particle if (a) the speed of the 2
particle is doubled? (b) the mass of the particle is halved?

Justify your answers.

fopell U1 W1 TS Sl U T THE IS (2) TG I B @ A AT BT QA
W & ? (b) 9 SE HUT BT FAHN ST B AT Srar & ?

U IO & gHYT H doh QU
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18 Explain why in a transistor, the base is lightly doped. 2
AT BTG foh VT § SMER %1 98 &9 Siud @i {dr o |

19 The average speed of blood in the artery (d = 2 cm) during the resting 2

part of heart's cycle is about 30 cm/s. Is the flow laminar or turbulent?

Given : Density of blood = 1.05 g cm™3, Viscosity coefficient of blood 1 = 4 x 10_2 oise
( y g y n p

T TG AU WH & ia-ak # B g A &l (d = 2 cm) § BET @I
@ @ 30 cm sl B ¥ 1 98 WATE uSed @ a1 Ueed ¢

(R &: BT @1 o = 1.05 g em3, BRI & qMar s, 1 =4x 1072 poise)

20 Show that Terminal Velocity of a sphere of radius 7' falling through a 4

viscous medium is proportional to the square of its radius.

3913 fop fondll sam wreem o R 3T ' B & T ot i o sda! B & &
% STIRHTIIT BIal &1

21 Draw the graph showing the variation of Binding energy per nucleon with 4

mass number. What is the significance of Binding energy per nucleon?

BE of gHe and ; Li nuclei are 27.37 MeV and 39.3 MeV respectively.

Which of the two nuclei is more stable? Explain.

THNE W& & WY gYT-Soll Y gRrReT ¥ ufiedd gemdr gen W §MEy|

S-S Ui A B 1 qed B 7

THe wdh JLi Tl @ Te-wwid wue 27.37 MeV Td 39.3 MeV ¥

T ° BN GT ATYe i W TP Anen sy
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22 State Newton's third law of motion. Using this law, show that total 4
momentum of the interacting bodies before collision is equal to the

total momentum after collision.

T B TG BT g 19 qa30| 39 a9 &1 ST i Iy i Iy o=
fora Tl g3 axgatl @ €U Q9 P T 3 HHS UL P AT & TS
B 2

23 Draw a graph to show the variation of angle of deviation with the angle of 4
incidence 'i' for monochromatic ray of light passing through a glass prism
of refracting angle A. Define angle of minimum deviation? Indicate it on

the graph.

Calculate the refractive index of the material of an equilateral prism for

which the angle of minimum deviation is 60°.

A USRS BT % BIA & U F BB O AT Uil Yol & AT SIaT bror
&% T foae™ Hior § 2 o aitEd &1 39 % [T ue I sAEe | =g foaaes
HITT Bl YICATRG BINTT | TTH X 3 Sifehd sifog|

fordll g Brgeer e & UaTed @1 STuaie Uieniad By T Wy =gaaq
feraetT @i 60° ¥

OR / syt

(1) Depict I-V characteristics of a LED. Give any two advantages of a LED

over conventional incandescent lamp.

fpal LED & 1-V aifqateton &1 o 913U | griufies daverd o 9X LED &%
B3 T ST IaEy|

(i) What is a photodiode? Draw a circuit diagram to show how is a

photodiode biased. Plot V-I characteristics for photodiode.

RITEEE 1 BT & P F8 3N % (WY foh BIESEs & &y qEaed fehar st
¢, Th UNUY @ SAEC| HREEs & V-1 sifieee smwiied S|

65/ESS/4-312-B | 9 % [ Contd...



24  State the four operations involved in Carnot's cycle. Two engines 'A' and 4
'B' have their sources at 400 K and 350 K and sinks at 350 K and 300 K
respectively. Which engine is more efficient and by how much?

BT T T INHA X TShATT T Ieeld hITT |

3 3o A Td B & Al & ag wast 400 K wg 350 K € deor Rie—am s
350 K @d 300 K 1 379 § fopq gwoi1 @l geqam offees & ofiX fehamil erftres 7

25 Show that in an organ pipe closed at one end, the first three harmonics are in 4
the ratio 1:3:5.

2913 fop fopdll U&p R TX S & WisW § U8d A eIl @l smghaar 1:3:5
% T | B

26 Show that potential due to an electric dipole on its equatorial line is zero. 4

qosy o6 fopdll oga fega & @NoT Sl aREHisw e @ & Bl g
faea fawa =@ =@ 51

27 Describe Young's double slit experiment to produce interference of light and 6
hence derive an expression for the width of the interference fringes.

What would happen to the interference pattern obtained in this experiment
when:

(a) one of the slit is closed

(b) white light is used as a source in place of the monochromatic source
of light.

T % ATAHI0 daell AT % {50 TN &1 G Aty iR 38 Afae o ded
o Thetl @l D’ % MU st A BT |
3 WA A U e Yo X 1 UHE IS oS
(a) = A ¥ uH B @ 9 &Y e omar ® el
(b) THIAT YepTeT BT % T U 4 YahIST &1 SYANT fepam ST &1
OR / 3ty
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(i) State the two conditions under which the phenomenon of diffraction of
light takes place. Draw the ray diagram showing formation of diffraction

pattern due to a single slit. Also show the fringe pattern formed on the

screen.

S T STl B STIE BT 5T Ted WISl &% Tqaae sl qreaer gfed el
T | fopdll wopet 3 a1 forec et s qgrfan gaT RpRu-em® SMET | U U
RGN B e W ) e

(i1)) A slit of width 'a' is illuminated by a monochromatic light of wavelength

700 nm at normal incidence.

Calculate the value of 'a' for position of first minimum at an angle of

diffraction of 30°.

'a’ dretg B Rl 1 B 700 nm et w1 Tehanl Yentel SitHerEaq STad
e fopam S 2

afs wem ™fss 30° & STUad @ivT U U EiAT o df 'a’ & W T ufehad
HINTT |

28 Differentiate between Elastic and Inelastic collisions.
Show that in a head-on elastic collision between two balls of equal masses
moving along a straight line, the balls simply exchange their velocities.
Draw suitable neat diagrams showing the interactions.
TARY Td IRy §oe! ¥ 3fax Sasy|
393U o U | @1 H T 9 S9 @l &1 al & 99 YaRY €92 | al
# e A fafe B S ¥ | aeiie gueE g9 % AU Suged W sid SET|
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29 (i) Explain with the help of a circuit diagram, how pn-junction diode

can be used as a full wave rectifier?

T IROY @ &l Te™dl ¥ Tl Sl {6 pn-8fY 3T &1 SUd
Ul T fowedwrl & w0 § 69 fopar sar €7

(i) Name the diode used to work in reverse break down voltage.

Using circuit diagram explain how it can be used as a voltage regulator?

frad (9ea) dwsed diees ¥ & & O ygw SHie @ AW faRau|
ROy M@ & GEEdl § GOHEY {6 98 hY dees Fa=d & &9 d Jge
T 7

30 With the help of a labelled diagram state the underlying principle of a

cyclotron.

Show that time period of an accelerated particle in a cyclotron is independent

of the radii of its Dee's. State its two limitations.
e ATHifhd T @) TeEal ¥ ARaie & ®E (AGrd Bl e Hifg |

39S fop AR § @G HUT 61 GUHH sad! S &l FBZear a¥ ¥ T80 |
THS Bis & HMC FaEy|
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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.
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(iii) 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.
fer ¢ () AW e & TR <1 T ueA-ua ¥ faew T ¥, AT o 3w uedi o oriafa
famea T U9 T weni H onuenl Ua € famey @1 SAX o B
(i) TO® YT & AT ok I T Z|
(ii)) 99T ¥ 19 10 96 & I Ued ¥ @R fawed — (A), (B), (C) 3R (D)

& ¥, I ¥ u% 999 IugE ¢ | 9 faeedl W ¥ €l A g qor STuel
ST—GRA®T § T T % T SR [Wed | Sgdehieadh YAl o o srfara
g el e s
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1  When two coherent light beams of Intensity / and 4/ superimposed, 1
the maximum and minimum intensities in the resulting beam are

(A) 51 and 3/ (B) 97 and [/

(C) 97 and 31 (D) 57 and [/

9 A W GBI FpXor g et erard [ wd 47 ¥ Sresiuer Hid § ar areemH
fotor 451 o otfuenad wd =gAad didrel & A B hA:

(A) SIwd 3l B) 9wl
(C) 9/wd 3l (D) SIwal
2 The total energy of an electron in the hydrogen atom in its ground state is 1

—13.6 eV. The Kinetic energy of this electron is:

(A) —13.6 eV B) 0eV

(C) +13.6 eV (D) 6.8 eV
BRSSP ol orRen § PR SR @) B oot —13.6 e B
T 3T AL Dl TS Foll &

(A) —13.6 eV B) 0eV
(C) +13.6 eV (D) 6.8 ¢V
3 If an g —particle is emitted from the nucleus of a radioactive substance: 1

(A) the mass number of the daughter nucleus is increased but atomic
number remains same.

(B) the atomic number of the daughter nucleus is increased mass number
is decreased.

(C) both atomic number and mass number of the daughter nucleus are
increased.

(D) both atomic and mass numbers of the daughter nucleus are decreased.

afs fepelt Yfeaufrea qard & e & TH SwhI-HU Scfid BT, al —
(A) wafa ae® & FHE G 9% SNl & b IXA] HE el Tl 5
(B) dafd e &I AT &1 96 SN § foheg Fd¥M €e&Al 92 Sl g |
(C) wdafa fHe & AN FE&r ofiR F&mH & aF 9% W ¢ |
(D) dafd AHe %I U] T i FEHE &1 31 9 91 ¢ |
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4  What is the angle between the plane of polarisation of the polariser and 1

that of the analyser, for the intensity of light to reduce to half?
(A) 90° (B) 60°
(C) 45° (D) 30°

gad X faeeiwes & gaur-aal & 4 fear Hior g1 Ay fed el ok
B Il WeBI9T @l dreran omell T =g ?

(A) 90° (B) 60°
(C) 45° (D) 30°

5  When a beam of white light passes through the light of prism, which of 1
the following colours deviates the least?
(A) Red (B) Violet
(C) Blue (D) Yellow

S 93T YISl Sl Bi5 [T G fpEl BoH & ol & ot Frefanea ® & fea T &%
Y191 BT foaa Tq9 F9 il § 7

(A) (B) T
(C) rem (D) e
6 If n, and n, be the number density of holes and number density of 1

electrons respectively in pure Germanium then,
(A) n, = ng (B) n, < ng

(C) n,>n, (D) np=0

p

afg n, T4 n, AT I ST § Bl Ud Sodal B 9 T g B di-
(A) n, = ng (B) n, < ng

(C) n,>n, (D) n, =0

p
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7  In an n-p-n transistor, the collector current is 10 mA. If 90% of the electrons 1
emitted reach the collector-
(A) the emitter current will be 9 mA4
(B) the emitter current will be 1 mA4
(C) the base current will be 1.1 mA
(D) the base current will be 0.1 mA
e n-p-n zitvrex ®, dued-ara 10 mA 3| 3 Sahia sadE &1 90% s
X ggadr &, ai-
(A) TESE 9T 9 mA T
(B) S&sid ORT 1 mA g
(C) omur o 1.1 mA &
(D) emar g 0.1 mA &

8 If the Young's double slit experiment on interference of light is performed 1
in water, which one of the following statements will describe the result?
(A) Fringe width remains unchanged
(B) Fringes will disappear
(C) Fringe width will decrease
(D) Fringe width will increase
gie WM % GBI & el qadl G TEm B w@ § fefed e smoa
frrafafad o § dF-—91 Toh ST IROMH & IO BT ?

(A) Bhei-—<ier srafafaa &
(B) Thsl Tgq & e

(C) Tha-der ®9 & Sem
(D) Thei-—<erE §g o

9  Two straight wires kept parallel to each other carry currents in opposite 1
directions, the conductors:
(A) attract each other
(B) repel each other
(C) apply no force on each other
(D) will get rotated to be perpendicular to each other

T gHL b AT @ &1 |ie ardd # faada fesmett ® gy werted & W@ 71 A 9w
(A) U TEL B AHNT BT

(B) TH q@{ &I Ui &y

(C) TH @ I big 9 & @

(D) FAH Th FEL &b e & SR

65/ESS/4-312-C | 5 % [ Contd...



10 A charge 'q' is placed at the centre of the line joining two exactly equal 1
positive charges Q. The system of three charges will be in equilibrium if
'q' is equal to :

(A) —% B) -0

© © o £

B AN 'g', 3 P IO I Smash O &Y S Al [@1 b HeAfdg I @i B |
A Srae &1 g8 e §ged o g A ¢! SOe &

) -£ ®B) -0
© © ® £
11  State the first law of thermodynamics. State any two of its limitations. 2

THTAH! & TIH 99 &1 Hae [Rau| 396! Bis & 99 9aqrsy |

12 The activity of a radioactive material drops to %6 th of its initial value in 2

24 hours. Calculate its half life period.

fereht XRelaferer warel @t e 24 w2 % R e g amifis AW @ oo wm
® W 3| 39 USTd Bl T3 &l Iiehee dhiford |

13 What happens to the kinetic energy of a particle if: 2
(a) the speed of the particle is halved
(b) mass of the particle is doubled?

fepET UT @7 TS Sell U R YA Bl © Al

(a) TH®H T ST BT A A 2
(b) U1 W FEAW & AT HY feAT S &7

14 Define the term Impulse. Is it a scalar or a vector quantity? State its SI unit. 2

U ST bl YICATING HINTT | T SATGST 1T & A1 | T 3 ? 391 SI 9 9agy|
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15 The average speed of blood in the artery (d = 2 cm) during the resting 2
part of heart's cycle is about 30 cm/s. Is the flow laminar or turbulent?

(Given : Density of blood = 1.05 g cm™3, Viscosity coefficient of blood n=4x 1072 poise)

TWT WG Y Uk b Afg-QR H B T A €N (d = 2 cm) H BT @
@ O 30 cm sl B ¥ UE YA® YA § AT Wee 7

(R &: BT &1 B = 1.05 g em 3, BRIX &1 QaMal Ui, =4 %1072 poise)

16 Two cells of emf £, and E, are connected together in two ways as shown 2

in the figure

(a)

|
|
E; E,

(b) [ |

E, £y
The balance points in a given potentiometer experiment for these combination
of cells were found to be at 70.2 cm and 35.1 cm respectively. Calculate the

ratio of the emfs of the two cells.

Emf E, ©d E, % 31 ¥all @l TR < f=1 aXIehi & ST Wi & o fop (s 9 g

T E

(a) | I
E, £y

(b) | |
E, E,

e & fhy T fE W W @l % 39 Sl % Ed e S s
70.2 cm W& 35.1 cm WX UMW T 37 & Al b emfs b ST BT UHAT BT

17 Explain why in a transistor, the base is lightly doped. 2
TEAT BT fp ISR § SIUR %l §gd &9 sifud @i fhar sirar 2|
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18 The equation of a plane progressive wave is: 2
y =10sin 2w (£ —0.005x)

where y and x are in cm and ¢ is in seconds. Calculate the (i) amplitude,

(i1) frequency, (iii) wavelength and (iv) velocity of the wave.

fpe T9a@ W AT BT S R
y =10sin 27 (t —0.005x) , &l y 3R x cm & ¥ 3R ¢ Yabs ¥ ¥ | Ufiepa i

(i) smam, (i) emgha, (iii) TR qon (iv) TET-—om

19 Explain why the core of a transformer is laminated. 2

TEAT HINT foh ZIERMER BT IS Ufad @l a9 Er SIdr & |

20 State the four operations involved in Carnot's cycle. Two engines 'A' and 4
'B' have their sources at 400 K and 350 K and sinks at 350 K and 300 K

respectively. Which engine is more efficient and by how much?

BT Th T 9N X WShAUT T Ieeid hIT |

3 3ol A Td B & &Gl & a9 a9t 400 K wg 350 K & dur fie—am wan:
350 K we 300 K ¥1 399 & fopm 3= &l qeran orfyes & @R fopamn et % 2

21 Show that in a open organ pipe the first three harmonics are in the ratio 4
of 1:2:3.

3913 b fordll Go SN U5Y ¥ Uew A eIt 1:2:3 &% o4 o 8 &

22 State Newton's second law of motion. How does this law help to measure 4

force?

2T % T % T Fad & Hee fakae) g8 99 99 % 99 | 6 g geman
HIAT 8 7
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23 Draw a graph to show variation of angle of deviation with that of the angle 4

of incidence "' for monochromatic ray of light passing through a glass prism
of refracting angle A. A ray PQ incident on the refracting face BA is refracted
in the prism BAC such that AQ = AR. If the angle of the prism

is 60° and refractive index of material of the prism is ﬁ, then find the

angle 0.

A SUI® BT b HA b U H IS THAUT Yep1eT B & f@q smaa @i i
% @Y foae ®o § BN A uiade @l q9ndr g h asa|

%ok BA WX amarl feeer PQ e BAC ® ¥ 3@ YR Udfad el &

AQ = AR\ Tft T %101 60° &1 T o % wared & e Lf3 & B 0
ElEE

24 Show that Terminal Velocity of a sphere of radius '#' falling through a 4
viscous medium is proportional to the square of its radius.

q9TTs fop ol A wream o AR 3T 7' 1o & T T i o1 38l froan & o
% STIHAIRI Bl ¢ |

25 Draw the graph showing the variation of Binding energy per nucleon with 4
mass number. What is the significance of Binding energy per nucleon?
BE of gHe and z Li nuclei are 27.37 MeV and 39.3 MeV respectively.

Which of the two nuclei is more stable? Explain.
THNE WS % WY gYT-Soll Ui GRS ¥ ufiedd g9mar gen W §9Eu|
TEF-Fll U AT BT RN HEA BT 7

THe wd JLi Tl @ Te-wid waet 27.37 MeV Td 39.3 MeV ¥
T H DM G AMYS STfie W § ? e eyl
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26 Two students X and Y perform an experiment on potentiometer using the 4
circuit diagram given below:

E
< +| I_ I_I
1] [R]
A 0 ] B
A 1
+|l_ N
< || kd G
[SH—+)

K

Keeping other things unchanged,
(a) X increases the value of resistance 'R’
(b) Y decreases the value of resistance 'S' in the set up.

How would these changes affect the position of null point in each case
and why?

3 fanedt X wg Y S i o afiey o @ SUhT i TRiiEHeY 9
T B & |

E
+ = R
1] [R]
A ] B
/ +F‘l_
S |l > G
4
Sl—(.)
1| ()

K
3T TSl i Srafkafdd Tad gU, YA SFeR ¥,
(a) X 9fqe R &1 99 e &
(b) Y wiqg S & AN HIT B

U%h JHIU % [0 SaEy f6 39 ey § d@qgad 95 @ Rafa & ofi «af
gfafda el 5 ?
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27 State the principle of a moving coil galvanometer. Prove that current flowing 6
in the coil is directly proportional to the deflecting angle of the pointer of
the galvanometer.
Explain why on increasing the current sensitivity the voltage sensitivity of a
galvanometer may not necessarily increase.
T FUSHI TR Bl s SRy | s BT 6 rsel  yared eF aml &
AT & Hohddh o (98T HIOT & STIHATIINT Bl 5 |
AT HIT b AR & 9T uiledt oM & D! dicedl G & TeT
HELTH FI el BT & 7

28 Describe Young's double slit experiment to produce interference of light and 6
hence derive an expression for the width of the interference fringes.
What would happen to the interference pattern obtained in this experiment
when:
(a) one of the slit is closed

(b) white light is used as a source in place of the monochromatic source
of light.

TSN % ATHIT GEUT W % TERT JA @ Ui BT SR 38h A G

7 ST @l e & g esie A @i |

3 WA H W @RI Y2 9 @ 99E 98T 5

(a) I H F TH B B I B @ I ¥ ool

(b) THAUI YepTeT BT % T YT 4 YehIST &1 IUANT fepam Sram &1

OR / sty

(i) State the two conditions under which the phenomenon of diffraction of
light takes place. Draw the ray diagram showing formation of diffraction
pattern due to a single slit. Also show the fringe pattern formed on the
screen.
S T YAl BT SwW BT 5 Ted WISl % fqaa= sl qreaer gafed e
¢ | fopell wahe B a0 faads Yot S 3t e fRu-omE STl Uk Uy
CEEC o B ro S ) e

(i1)) A slit of width 'a' is illuminated by a monochromatic light of wavelength
700 nm at normal incidence.

Calculate the value of 'a' for position of first minimum at an angle of
diffraction of 30°.

'a’ dreTg B Rl 10 @ 700 nm et w1 Tewhan YenteT St Eaq STawl
A fepar smar ¥

i goq Miss 30° % TYadT BT 9T U BiaT Bl 'a' & A T Uhd
HINTT |
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29 Show with the help of diagram the formation of 'Depletion region' in a
pn-junction. On what factors does the width of the depletion layer depend?

A student wants to use one pn-junction diode to convert alternating current

into direct current? Suggest a suitable circuit diagram and explain.

Uh oTW ! Tl § pn-—&ia & oraerd & FHior 39Msu | ofaerd 9id &l dreTs fobe
Bl U R Bl B 7 BiE et gaaredt g & fsewmn ® ufafda w6 & fog
TH pn-HY SIS SUAN ¥ AT 98T § | U IUgeR U9 3@ gasy ofit a1y
o6 o% %9 fepan s ?

30 Define Elastic and Inelastic collision. Show that in a head-on elastic
collision between two balls of equal masses moving along a straight line.

The balls simply exchange their velocities. Draw a suitable neat diagram.

TR 3R STYIYT Ho2e Bl aiwTsT faRad | 391 o U axa @1 o T aimEy
FTIIE B A &l F T TR Huee H A " oud 9 @ fatma s §
T TR W JRE TR
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TR ¢
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(i) Y&® 99T & TEY o U T ¥
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g, O ¥ e 999 SugE 5 9 f9eed W 9 @ 39X gA qor STuel
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g T2 femn S|

65/0SS/1-312-A | 2 B2 [ Contd..



1  The physical quantity which is equal to the change in momentum of a
body is known as :

(A) Force (B) Acceleration

(C) Impulse (D) Work

I fifaes T S fopdl s &% do o % SUEX BNl 5, HeA o
(A) S (B) O

(C) armem (D) i

2 Two bodies of different masses have equal momentum. It implies that :
(A) the lighter body has greater kinetic energy.
(B) the heavier body has greater kinetic energy.
(C) both the bodies have equal kinetic energies.
(D) both the bodies have equal velocities.
fafr= gl o o fUsi & 99 e ¥ | 39T Aq9d 9§ Bl © (6
(A) & fis @ TS e ¥l
(B) Wil fis &1 Tfas—Feit e |
(C) =mi fiet & Tiae-Seit sy 2|
(D) ==t fU=t & a4 suE €

3  Two small charged conducting spheres separated by a distance 'd' in air
exert the force 'F'' on each other. If they are immersed in a liquid of
dielectric constant 2, then the force exerted by one on the other at the same
separation will be :

31 Bl AR, T Mo arg ¥ T qE ¥ 'd' T W @ ¥ df 9% 99 F' |
T & | A 32 2 INAYAih b [l 5a | Sal & U IX @1 9T df 371 § Tdh
T W S T T SHBI A BN

(A) 4F (B) 2F
(C) F (D) FP2
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4 A 10 A ammeter has a resistance of 0.09€Q). What resistance of the shunt 1
will enable it to read up to 100 A?

0% 10 4 T A9 It fopdll Utex a1 wfarg 0.09Q ) 3@ Rl & &= fea
gig e 9X I8 100 4 T A9 qO?

(A) 0.001Q (B) 0.1Q
(© 0.01Q (D) 0.9Q

5 In Young's double slit experiment the separation between the two slits is 1
halved and the distance between the slits and screen is doubled. The fringe
width will :
(A) remain unchanged (B) be halved
(C) be doubled (D) be quadrupled

a1 % 50 v 9 afe A ffal & @ @ g @l smer e fear smg aen
Al T uq & 9= @ g B & A B e e @ et

(A) srafafda & (B) ome g S
(C) & T & S (D) =R A E S
6 The width of diffraction band varies : 1

(A) Directly as the width of the slit

(B) Inversely as the wavelength

(C) Directly as the distance between the slit and screen

(D) Inversely as the size of the source from which the slit is illuminated
fergd-de @1 e aiaiad B

(A) Frdr @ <o % orgawmgE X

B) Tors % yRweE §

(C) B iR 9< & &/ & U & ST |

(D) 8 9 % Y & Yiqamga o e 70 & St fear ™ §
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7  Name the physical quantity whose SI unit is Becquerel :
(A) Wavelength
(B) Frequency
(C) Activity of a radioactive material

(D) Disintegration constant

39 siifaew T &1 99 SaRy f@er SI A 963 ¢
(A) T

(B) smgfd

(C) e Medafored watedl &1 whereferdy

(D) e fradie

8 2;;3(] has 92 protons and 238 nucleons. It decays by emitting an ¢ -particle
and becomes :

234 234

@) oy B) %, Th
235 237
© v (D) % NP

ZZEUﬁ92%®238qﬁa@ﬁﬁ%%la€wm—wwﬁﬁm%aﬁﬁ
BT & ol WY §ad W ®

234

A) U A B) ,,Th#
235 g 237 .
€ LU (D) “ NP &

9  The current gain 3 of a transistor in common emitter mode is 49. If the

collector current changes by 9.8 mA, the change in the base current is :
fpel 2R &1 aru-wie B 39k IHARTS S foamd o 49 ¥

afy uEs-—arT ¥ 9.8 mA &1 ufads ar ¥, df STER-YRT & HH ¢
(A) 0.1 mA (B) 0.15 m4

(C) 0.2 mA (D) 0.25 mA4

65/0SS/1-312-A | 5 B2 [ Contd..



10 1

A
. {>c °

B Y

The logic gate shown in the figure is a :

(A) NAND gate (B) NOR gate
(C) AND gate (D) OR gate
A

@ >C ®
B Y

o= o gottar mar 9% e ¥
(A) NAND 72 (B) NOR =
(C) AND = (D) OR i<

11 A body of mass 100 kg is lifted up through a distance of 8 m in 10 seconds. 2
Calculate power supplied.

100 kg 5=a®™ @1 @ig U 10 96 § § m & SaE db HUX S/l T |
3D UG I T3 9TfeRd I Uihas i |

12 Show that the surface tension of a liquid is numerically equal to its surface 2
energy per unit area.

39TT5Y foh ThHl & 1 JS6—aTa SAifcheh TY A 3HbI TS—Fsll Ul S5 &15hd b TET
BT

13  The efficiency of a Carnot's engine working between an unknown temperature 2
and ice point is 75%. Determine the unknown temperature.

Teh ST A9 SR f&Hies & SIg &Ed fhdl &Ml 3o @l gerdl 75% &1 39 orsd
A BT A S B |
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14

15

16

17

18

State any two differences between stationary waves and travelling waves.

AT T Y TN & S/ Bis &l X Sdisu|

The electric flux through a Gaussian surface is zero, does it necessarily

mean that

(a) The charge enclosed by the surface is zero

(b) The electric field is zero at every point on the surface

Tordll MEE I5 | oA ool JEd Foed S &, 9T 39! Ay STiamdd: I8 & 1o
(a) TS a0 INEE A& I 8 7

(b) U= & Y% fog WX Iga e g B 7

An electric lamp is rated as 40 W, 220 V. Calculate the (i) resistance of the
lamp and (ii) the maximum current that can be safely passed through it.

®is Igd o 40 W, 220 V % 0T a9 71 @ | 39 o9 @ (i) Siaiy e (i) 39
HEdH 9T 1 UHed BITg oI 399 o Jaad &9 § IO S Feball 2l |

Write one point of difference between interference and diffraction of light.

ThIIT o b0 3N foaas & 9 o=} fafau|

Calculate the ratio of energies of the hydrogen atom in its first excited state

to that its second excited state.

TESO ICAY &6 JI9 JEo-w R & SEa-wx &l Seitell & oTgud &
IRehe BT |

2
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19

20

21

22

23
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The output of NAND gate is fed to the input of NOT gate. Name and write
the truth table of logic gate so formed.

NAND 72 @1 frfm NOT 2 & fay & yem fean mar ¥ 39 e fffd
qh-ER (A ) B 19 30 8fX 3T goar-green fafay)

State Newton's second law of motion. Use it to derive the relation ]_5 Nug -

Hence define SI unit of force.

2 B R &1 TEA P AR | S6eT ST XE €Y F = pg G BT 6k
3Gk YR WX g & SI A &l aikeiia s

Explain why :
(a) The path of spinning tennis ball curves during its flight

(b) A small spherical ball falling in a viscous fluid attains constant velocity

after some time?
=TT B fm =
(a) U THYT BN g3 <18 I (& BT 9 YU T b AT aAlshal ol &1 STl & 7

(b) el e & ¥ Rl g3 @15 BRI MWK 15 B G99 9991 Ue 1ad ard
T HT Wl § 7

Discuss reversible and irreversible processes with one example for each.

STHAUE T& STIhAT Wbl H & &% 1 Uoh-Udh IQEAT od T U BT |

Write Newton's formula for velocity of sound in air and explain why and how

was it corrected by Laplace?

I H @ % AT dEEH g B G [ahau iR a9sEy 6 aras & 39 /&b el
Y U T AT ?



24  Using Huygen's principle show how light waves are reflected from a plane 4
surface. Hence verify laws of reflection.

TE & ST &1 SUAT Hie 39T 6 gemer-—ad el a9ad g5 9 e T
rafad Bl ¥ 1 39 YBR, U & e @ g Hifvg |

25 State the principle of working of a potentiometer. With the help of a circuit 4

diagram explain how the emfs of two primary cells are compared?

TRREMRT & BTG 9a3U| T IRy Rd & Gerdl 9 9936 6 al
witHe Gl &% emf B AT BY B A S 7

26 (i) Draw a circuit diagram to study I[-V characteristics of a photo cell. 4

(i) When radiations of same intensity and different frequencies are incident
on the cathode of a photo cell, how does the saturation current vary with

anode potential?

(ii1)) When radiations of same frequency and different intensities are incident
on the cathode of a photo cell, how does the stopping potential change

with anode potential?

(iv) Drawing a graph, show the variation in photoelectric current with the
variation in the intensity of incident radiation keeping their frequency

constant.

(i) el ®iRl 8@ & [V Ifiaavl &1 oTeaas &ie & [T 9y o a9 |

(i) w9 g9 e iR fa=1 egfaat & fafeor forel wiel-a@ & hue 11 e o
T @ "gfa g T fawa & @iy e yer ufafaa g § 7

(iii) w79 Ta emgia &R fafr=T droramett & fafezor fee e 9@ % e W s
W ¥ ure fava & arg Qe fav feg we aftafdd g B 7

(iv) Us T% ST Ul fafon @1 sgfa &1 saiaiad W@d g 39 Aot o
IREET & | GHIT—Ed 9T | BN aren uiEdd aenisgl

OR | s
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27
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An isolated hydrogen atom emits a photon of energy 9 eV. Find the —
(i) momentum of the photon

(i) effective mass of photon

(iii)) energy of photon

(iv) recoil velocity of hydrogen atom.

(Given : mass of hydrogen atom is 1.6 x 10727 kg)

B3 TR SRS &1 TN 9 eV Sl & B IEMTd BT &1 Fd BT
(i) 3@ M & €W

(il) 39 WIRE BT YHE TS9N

(iii) 39 WM B Sl

(iv) ®TEEISH A &1 Yide™ =T

(feam ¥ : ersgio @] &1 g™ 1.6 x 1027 kg ®1)

State Hooke's law. Show that the potential energy of an elastic spring of

1
spring constant & compressed through a distance x is 5 kx2.

A body of mass 2 kg is attached to a light spring of spring constant
k = 100 Nm!. Calculate the work done by an external force in stretching

the spring by 10 cm.
T % [TIH Bl HUF [aRaT | Ty &6 4 R i o fpdll g [ &1 x gl
s e et o g e R s e A

2 kg g™ & B3 s k= 100 N ! feir froaie & freh s foim @ Sper
T30 gomdH @ 10 cm Wiy R @ aitd s o T 0 & &1 91 g id
HINTT |



28 State Biot-Savart's law. Using this law derive the expression for magnetic 6
field at the centre of a circular current carrying loop.

A circular coil having 50 turns each of radius 0.08 m carries a current

of 0.8 A. Calculate the magnetic field at the centre of the coil.

IE-91ET & oW 61 Bu faRaw | 59 a9 &1 ST & fhel A aEmR! qu
% s UX YHd &5 Bl Howh G~ DIy |

1 IaTHR FUsA fred 50 %Y ¥ of g B @ Brear 0.08 m ¥, 389 0.8 A
@ G YaTed & W 3| 39 FUSHl & bR U JEDHIA & B UNhAT BT |

29 Describe an experiment to demonstrate the transverse nature of light. A ray 6
of unpolarised light is incident on plane surface separating two media entering
from rarer to denser medium. Drawing a diagram, show polarization of the

reflected and the refracted light. Hence obtain Brewster's law.

YIS B SIS Uhia Ualed & & fow feell wam a1 auie e srgfaa werer
%1 BI5 TohTOT a1 HILTHT Bl GUH HIT ATl T THAA I8 X AT BIohT e HIEmH
Y O W § YA Bl ¢ | s St ataEtaa o svatad WersT @ gaTt wafid
HINTY | HHT SUIART Hh FEI B TTH YT HitoTd |

30 Explain with the help of circuit diagrams the working of a p-n junction 6
diode in (i) forward and (ii) reverse bias. Draw its V-I (Voltage-Current)
characteristics showing the necessary circuit diagrams.

TUeh Y STE &I Teraar 9 (i) e-a3a+ ¥ (ii) SehH-—a@e ® p-n €y s™iE
Bl BIOYUTA! @ AT BT | SMI9TH TRTY oG THhL 39h  deedl—8ml
arfyyeretor ofeifad @I

OR | s
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(a) Draw the circuit diagram of a n-p-n transistor as a common emitter

amplifier. Briefly explain its working.

(b) Define power gain and voltage gain of a common emitter transistor.

(a) n-p-n ZIRTEIT B IYAR HIh IT T SHIAFTS Scduich Taeh BT JRaY G
IARU | HAT H D! BRI BT O BN |

(b) TIHAlTS Teoies ZINTET @ TRd—wieel ek dieear—afeel &l afvymmd fafaw|
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1  Two bodies of different masses have equal momentum. It implies that :
(A) the lighter body has greater kinetic energy.
(B) the heavier body has greater kinetic energy.
(C) both the bodies have equal kinetic energies.
(D) both the bodies have equal velocities.

a1 gl a &1 fist % o SUE € | 9% AaWd I8 el © 1
(A) Twh T &I Tiae—su sifas 2|

(B) wili fis &1 Tasl-—Foit a1 1

(C) =i fisl & Tiaw-Fwid Iy

(D) =i fu=i & 9 Tuay ¥

2 A 10 4 ammeter has a resistance of 0.09€2. What resistance of the shunt
will enable it to read up to 100 4?
0¥ 10 A I A9 ot fopsll WoreX a1 gfawg 0.09Q 2| 3@ Rt & Sra fea
gfaQe sies W I8 100 4 9% A9 qra?
(A) 0.001Q (B) 0.1Q

(C) 0.01Q (D) 0.9Q

3 The width of diffraction band varies :
(A) Directly as the width of the slit
(B) Inversely as the wavelength
(C) Directly as the distance between the slit and screen
(D) Inversely as the size of the source from which the slit is illuminated
fqac-—de @1 dier ufEfaa el § ¢
(A) Tl @ <ot & orgurgee W
(B) o % R ¥
(C) 1 ofiR 93 & &1 &I U & SFTIHAgId o
(D) ¥ ¥ % MY & Slawmgaa & fae B o dfra fear mar 3
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4 2;31] has 92 protons and 238 nucleons. It decays by emitting an ¢ -particle 1
and becomes :

234 234

@ v B) %, Th
235 237
© u (D) NP

20U F 92 WEt T 238 SR SR ¥ 1 T8 T e i B b ai
BT € SR WY 9o S §

234 . 234

A) U (B) o Th#
© v H (D) NPT
s 1
& DO ®
B Y

The logic gate shown in the figure is a :

(A) NAND gate (B) NOR gate
(C) AND gate (D) OR gate
A

L4 DC ®
B Y

fas o ot AT 9k e %
(A) NAND e (B) NOR =
(C) AND 2 (D) OR
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6  The physical quantity which is equal to the change in momentum of a 1

body is known as :

(A) Force (B) Acceleration
(C) Impulse (D) Work
& Hifaew TR S Rl fs & dom 9 o % I BN 8, e §
(A) (B) R
(C) e (D) &
7  Two small charged conducting spheres separated by a distance 'd' in air 1

exert the force 'F'' on each other. If they are immersed in a liquid of
dielectric constant 2, then the force exerted by one on the other at the same

separation will be :

TN BIE SR, e M ag ¥ Uo qa8 9 'd' g0 X @ & @ % a9 'F' 9d
A & | AT 32 2 TS & [hdl 59 | Ia41 of g IX @M oY qf 371 & T
T T S I T SEHBT A B

(A) 4F (B) 2F
©) F (D) FI2
8 In Young's double slit experiment the separation between the two slits is 1

halved and the distance between the slits and screen is doubled. The fringe

width will :
(A) remain unchanged (B) be halved
(C) be doubled (D) be quadrupled

o % TRl wEm ¥ af e e B S B g0 B e A R I aen
Rofcd e B A @ g B S T AR R o Rt e

(A) emfEfaa & (B) amel g S
(C) = T & S (D) AR A B SO
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9  Name the physical quantity whose SI unit is Becquerel : 1
(A) Wavelength
(B) Frequency
(C) Activity of a radioactive material
(D) Disintegration constant
S ifaew AT &1 99 SaRy g SI Ao 63 ¢
(A) qoTRE
(B) emgra
(C) Tt UsATforea watel 1 Whereferd
(D) fques Faais

10 The current gain 3 of a transistor in common emitter mode is 49. If the 1

collector current changes by 9.8 mA, the change in the base current is :
fordl VR @1 9rU-afy B 36k SHATTSS Sdsid (= o 49 |

gie UG-G § 9.8 mA 1 qEdA Bl &, A SRR B A &
(A) 0.1 mA (B) 0.15 mA4

(C) 0.2 mA (D) 0.25 mA

11 Show that the surface tension of a liquid is numerically equal to its surface 2
energy per unit area.

39NEY foh el 3@ 1 Yeo—aaTa Stifthes &9 o 8D YS3—Fall Ul 3HT3 A% b IIET
BT B |

12 State any two differences between stationary waves and travelling waves. 2

YT T W 0N % S g &l oY Sdisu|
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13 A metallic wire has resistance of 30 ohm at 20°C and 30.16 ohm at 40°C. 2

Calculate the temperature coefficient of resistance.

g1 & foRel At @1 wfrder 20°C WX 30 sfiew qar 40°C 1R 30.16 3EH 2|
9% URUY B AH-TOT6 THiAd DI |

14 Calculate the ratio of energies of the hydrogen atom in its first excited state 2

to that its second excited state.

TESOH TN &6 Yo Iga-&X ofX f5da SEuT-&X &l Sutisll & STgur @l
Ti{ehe BIfTd |

15 A body of mass 100 kg is lifted up through a distance of 8 m in 10 seconds. 2

Calculate power supplied.

100 kg 5= &1 @iz U 10 ¥6s & § m & SAg db HUL IS/ ATl
THH! YSH DI T3 STeRT 1 Tebe g |

16 The efficiency of a Carnot's engine working between an unknown temperature 2

and ice point is 75%. Determine the unknown temperature.

Teh A a9 AR &Hies & 99 wEa f6al &l 399 & gerdr 75% 1 39 ofsna

A9 1 A T DI |
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17

18

19

20

The electric flux through a Gaussian surface is zero, does it necessarily

mean that
(a) The charge enclosed by the surface is zero

(b) The electric field is zero at every point on the surface

fondll TMHH IS8 | ST AT Jgd T [ &, F1 39! ardd SAad: 98 & o
(a) U B0 UNES oEYT 9 § 7

(b) U= & T g W T & I &7

Write one point of difference between interference and diffraction of light.

ThI9T & ATqeh o 3T foaas & 99 o= fafau|

The output of NAND gate is fed to the input of NOT gate. Name and write
the truth table of logic gate so formed.

NAND 7z @& [ NOT e % fagr @ yem fmar mn 31 3@ wer i
qh-ERX (@ITeh L) BT 19 30 8fX 3Tl goar-green fafay)

State law of conservation of linear momentum. Using this law obtain the
expression for recoil velocity of a Gun of mass m, if a bullet of mass m

and velocity v is fired from it.

@ g4 w@Xeor aH 9ay | 39 R @1 Suan wie m FEHE bl SH a5% @l
gfaeg—aT I Y e m F@WE B M v ST " Sl S

2
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21 Discuss reversible and irreversible processes with one example for each. 4

STHAUE T& STIhAvT WhHl H & &% &1 Uoh-Udh IQEAT od T U BT |

22 Write any two properties of nuclear froces. Prove that 1 amu (atomic 4

mass unit) is equivalent to 931.5 MeV of energy.

e Iel % B & e SRyl 9y 6 1 amu (3EE 9RE] s
qTE6) 931.5 MeV Sutl % d9ged BT &1

23  State Huygen's principle. Using this principle show how a circular wavefront 4

propagates.

T fasia @1 wue fafaw) 5@ frefa & Sam &t 3913y 6 & gaer
TEM fohE B WA & 5

24 Explain why : 4
(a) The path of spinning tennis ball curves during its flight

(b) A small spherical ball falling in a viscous fluid attains constant velocity

after some time?
T B fm =
(a) T THIT BHIAT g3 T8 1 QG BT 9 YU T b I aAfsha o 2l STl & 7

(b) el o 3 ¥ PGl g3 @3 BRI MWK 1T B T99 9991 Ue ad ard
T BT Tl & 7
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25 Write Newton's formula for velocity of sound in air and explain why and how 4
was it corrected by Laplace?

I # @ % AT dEH g B g gy i a9sEy fh amas & 39 & el
HY AT T AT 7

26 State the principle of working of a potentiometer. With the help of a circuit 4
diagram explain how the emfs of two primary cells are compared?

TR & BE-fsia IaET| Te 9y g & 9edl § 9938y {6 o
wgtHes ¥l & emf B AT HY BN A T 7

27 Define Work. Give its SI unit. Write the conditions under which work 6
done is (i) zero, (ii) positive and (iii) negative. Give two examples of each

casc.

BT B g faRau | 38T SI 91 AT | 39 91! BT Seeiid ity 5T ST=id
frar T & - (§) QFI_@I?IT%, (i) &I B ® wd (i) Fonee w3
A% YHLU &b -l SaTeLU Mg |

28 Describe an experiment to demonstrate the transverse nature of light. A ray 6
of unpolarised light is incident on plane surface separating two media entering
from rarer to denser medium. Drawing a diagram, show polarization of the

reflected and the refracted light. Hence obtain Brewster's law.

THIST 1 STIRT Uil UaIed & % g fpell wamT a1 auie a1 srgfaa weret
%1 BI5 TohTOT a1 HILTHT Bl JIh HET Il T THAA I8 UX ST BIehT e HIemH
Y O W19 9 A Sl ¢ | S St qEiad S Suatad WersT @l ganT Waiind
HINTY | SHHT STIART Hch TR Bl a7 YT HifTT |
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29 Explain with the help of circuit diagrams the working of a p-n junction
diode in (i) forward and (ii) reverse bias. Draw its V-I (Voltage-Current)

characteristics showing the necessary circuit diagrams.

Teh UG SR Bl Tedd ¥ (i) SU-9=a § (i) SohH-—a=a8+ § p-n €@ s
B BRIVUTAT hl AT BT | STELID IYYT @ THHL 39h  dleeal— 4T
f@eT STeiRad HIvTT

OR |/ sty

(a) Draw the circuit diagram of a n-p-n transistor as a common emitter

amplifier. Briefly explain its working.

(b) Define power gain and voltage gain of a common emitter transistor.

(a) n-p-n TR BT SUANT Hh T T IHATSS ISt T HT IR 3@
TAEY | AU H 3HB BTG BT GO Bt |

(b) SIS Teoieh IRl 9TfeRd-—ed ST dicedr—ared @ g faRag |

30 State Biot-Savart's law. Using this law derive the expression for magnetic
field at the centre of a circular current carrying loop.
A circular coil having 50 turns each of radius 0.08 m carries a current

of 0.8 A. Calculate the magnetic field at the centre of the coil.

JA-aren % o 6 wue faRaw | 39 fraw @1 suah @t fhd garer e qu
& s U G &S bl Hosih G iy |

P1E IR FUsA fred 50 %Y ¥ ofi g B @ Brear 0.08 m ¥, 3E% 0.8 A
@ G YaTed & W 3| 39 PUSHl & bR U JEDHIA & B UbAT BT |
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(312)
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T ;3 9] [qUriE : 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.
(i1)) Marks allotted are indicated against each question.
(iii)) 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.
fRet ¢ () Wl uedl % ST T PO ueT-uw A famew T ¥, fAT W1 3m ueAl # erane
fgmea T TT W U W oNUB! Uk o fahed @ IAL o Bl
(i) Y&® 99T & TEY o U T ¥
(iii) 997 HHiB 1 ¥ 10 T & Ydd W9 ® aR fFwew - (A), (B), (C) Tam (D)

g, O ¥ e 999 SugE 5 9 f9eed W 9 @ 39X gA qor STuel
SA-GRAHT # Yo €T % G Sal farag | Sg-fasmedt Ul & g erfafem
g T2 femn S|
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1  Name the physical quantity whose SI unit is Becquerel : 1
(A) Wavelength
(B) Frequency
(C) Activity of a radioactive material

(D) Disintegration constant

S ifaew AT &1 99 SaEy fEear SI Aee 63 ¢
(A) ToreE

(B) emgra

(C) fere fsamforea wared a1 wfereferdy

(D) fqees Fraais

2 The current gain 3 of a transistor in common emitter mode is 49. If the 1

collector current changes by 9.8 mA, the change in the base current is :

fordl VR @1 9rU-afd B 38% SHATTSS Sdsid (= o 49 |
i UEH-aT § 9.8 mA &1 UG a1 §, TN STER—4T B 719 ¢

(A) 0.1 mA4 (B) 0.15 m4
(C) 0.2 mA (D) 0.25 mA4
3 The physical quantity which is equal to the change in momentum of a 1

body is known as :

(A) Force (B) Acceleration

(C) Impulse (D) Work

5 i it SRR fiis % w9 F orX % UER B ¥, weeml €
(A) o (B)

(C) & (D) @
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4  The width of diffraction band varies : 1
(A) Directly as the width of the slit
(B) Inversely as the wavelength
(C) Directly as the distance between the slit and screen

(D) Inversely as the size of the source from which the slit is illuminated
foeci-ds & =ieE aRakmd B ¥

(A) Frdr @ iR & ergweTga A

(B) @ % wfq@mgard o

(C) T o o< & 919 & g & STgmAgaa o

(D) 9 ¥ % o % yiqammgua & e il & dfa frar mn @

A

L DC ®

B Y

The logic gate shown in the figure is a :

(A) NAND gate (B) NOR gate
(C) AND gate (D) OR gate
A

L DC ®
B Y

o o gottar T I e ¥
(A) NAND 7 (B) NOR =

(C) AND (D) OR e
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6 A 10 A ammeter has a resistance of 0.09€Q). What resistance of the shunt 1
will enable it to read up to 100 A?

0¥ 10 4 T A9 It fopdll Ttex a1 wforg 0.09Q 1 3@ Rl & &= fea
giag e 9X I8 100 4 T A9 qO?

(A) 0.001Q (B) 0.1Q
(€ 0.01Q (D) 0.9Q
7  Two bodies of different masses have equal momentum. It implies that : 1

(A) the lighter body has greater kinetic energy.

(B) the heavier body has greater kinetic energy.

(C) both the bodies have equal kinetic energies.

(D) both the bodies have equal velocities.

Tl segmmt ot < st & dom SxE ¥ | gHen Ao Je wen @ o
(A) Teh R @t Tiae oo orfee 2|

B) w ffs @ Miaw—ws st |

(C) Tt =i &1 iqer-Feid ey 2 |

(D) =mi ff=i % 4 S 2|

8 In Young's double slit experiment the separation between the two slits is 1
halved and the distance between the slits and screen is doubled. The fringe
width will :

(A) remain unchanged (B) be halved
(C) be doubled (D) be quadrupled

a4 % TE-—T50 wam | afg a1 fARal & 9| @ gU Bl omer &Y far Sy qe
fafal wd wd & 9 B g B A T w fen s e

(A) emfafaa &M (B) omdr & S
(C) & T & S (D) =R T & s
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9  Two small charged conducting spheres separated by a distance 'd' in air
exert the force 'F'' on each other. If they are immersed in a liquid of
dielectric constant 2, then the force exerted by one on the other at the same
separation will be :

1 B AT, = M ag § T g 9 'd' T WX @ & @ o a9 'F' 9d
A 8 | A 32 2 IAgAih o [l 3a | Sa-l & U IX @1 Y df 379 | T
TEL TR W I AT IHBT A BAT

(A) 4F (B) 2F
C) F (D) F2
238

10 U has 92 protons and 238 nucleons. It decays by emitting an ¢ -particle

and becomes :

234 234
A v (B) 5y Th
235 237
©) LU D) "4 NP

2;§Uﬁ92%@238?{%@ﬁ@%%|u€wm—wwﬁﬁm€5mﬁﬁ
AT ¥ ok @Y S Wil ® ¢

) U # ®) “Nrha
235 . 237 .
© A ANE

11 A parallel plate capacitor of capacitance C is charged to a potential V. It is
then connected to another uncharged capacitor having the same capacitance.
Find the ratio of the energy stored in the combined system to that stored
initially in the single capacitor.

C enfar &1 Teh GHR W HeM V aieear de iy fehan siar & | T 38! a9
eI o Ueh o0 ST e & iy SET 91 & | il & 39 3o § gatid
TSIl Bl U Tohd U # S9d Sl 9 STU §d it |
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12 Calculate the ratio of energies of the hydrogen atom in its first excited state 2
to that its second excited state.

TESOH TN & JoF Igaa-&X o f5da SEua-wR &l Suttell & STgur @l
e BT

13 State any two differences between stationary waves and travelling waves. 2

YT T Y T8N & S Bis & ol Sdisu|

14 A body of mass 100 kg is lifted up through a distance of 8 m in 10 seconds. 2
Calculate power supplied.

100 kg Z=o|™ &7 s U 10 ¥he § 8 m & HdAE db HUX IS/ T |
3D YSE Bl TZ TR T GReaT HINTd |

15  Write one point of difference between interference and diffraction of light. 2

ThI9T o ATqHhI0 3N foaas & g o= faRau|

16 The output of NAND gate is fed to the input of NOT gate. Name and write 2
the truth table of logic gate so formed.

NAND e &1 [ NOT T &% fagr & yem fmar mn 31 3@ wer fid
qh-ER (W <) &1 19 gd130 iR 3T goaar-areen fafau)

17 Show that the surface tension of a liquid is numerically equal to its surface 2
energy per unit area.

39TisY foh el 5@ 1 Yo—aaTa Stifhes ®9 o SHH! TS3—Fotl Ul 315 &%hd b IIET
BT B

65/08S/1-312-C | 7 B2 [ Contd..



18 The electric flux through a Gaussian surface is zero, does it necessarily 2

mean that

(a) The charge enclosed by the surface is zero

(b) The electric field is zero at every point on the surface

fondll TMHH IS8 | ST AT Jgd T [ &, F1 S9! aiedd SAama: 98 ¢ 1o
(a) U a0 INEE AE9 I 8 7

(b) U® & YdS o5 W Iga &7 I &7

19 The efficiency of a Carnot's engine working between an unknown temperature 2

and ice point is 75%. Determine the unknown temperature.

Ueh TS a9 SR f&0ies & Sia S el &l 399 & qedr 75% 1 39 ST
A BT A S BT |

20 (a) State the factors on which resistance of a conductor depends. 4

(b) A potential difference 'V"' is applied across a copper wire of length '/’
and diameter ' D'. What is the effect on the electron drift velocity of
(1) doubling ¥ (ii) doubling '/"' (iii) doubling D.

Justify your answer in each case.
(a) T BBl &b AW FaARC N X B awe & gy e e ®

(b) '/'WwTE SR ' D' AE % TR did FAx & A B I ' V! diee BT faweiaR
T T E () V@ & A @, (i) ' W RO B B, SR
(ili) D @l & A1 B &I, aeeh o, o seiagHl & Sqdre 9 U R/ Y9
TAM? U AW B S STX % "HLN ¥ dd Qg
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21

22

23

(a)

(b)

(a)

(b)

Why a passenger falls backward when a bus suddenly starts moving
from rest?

Three forces Fi, F> and F5 act along the three sides of a triangle taken
in order, show that :

Fi+F2+F3=0

9 Bz 9 R ¥ e aa JE BT adl & df 399 SO0 ganar 4rg
@ o Faf R ¥ 7

A §@ Fi, Fo T8 Fy fedl Brge & & someii & erfier e & ww A
T ¥ 3erfET

Fi+F2+F3=0

Using Huygen's principle show how light waves are reflected from a plane
surface. Hence verify laws of reflection.

TR & ST &1 SUAN b 390 b TapreT-qE el FHaa s | foret Tk
TEad Bl ¢ | 36 W, URTE & Tl BT GemaT Hig |

(i)
(ii)

(iii)

(iv)

()

(ii)

(iii)

(iv)

Draw a circuit diagram to study I-V characteristics of a photo cell.
When radiations of same intensity and different frequencies are incident
on the cathode of a photo cell, how does the saturation current vary with
anode potential?

When radiations of same frequency and different intensities are incident
on the cathode of a photo cell, how does the stopping potential change
with anode potential?

Drawing a graph, show the variation in photoelectric current with the
variation in the intensity of incident radiation keeping their frequency
constant.

fAel ®Iel ¥ & [-V SIfHaeron o7 oTegd & & [T Uiy @ Sy |

g G e oY P stglaa o faferter fpelt wre-—d@ & %S I ST S
T @ "gfa g T fawa & g fee yer uftafaa @i &7

9 g9 Sgha &R fafe= derarent & fafeszor fpdl wiel 9@ & hae 9 s
TG ¢ @ A fava % | e fawa few yer afafaa g e ?

THh UE TG U fafbon &l ofgfa @l stafaiad t@d g4 39 dsrar o
REET % | GHIT—Ed 9T H BN aren uiade aenisal

OR /| sy

4

4
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25
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An isolated hydrogen atom emits a photon of energy 9 eV. Find the —
(i) momentum of the photon

(i) effective mass of photon

(ii1)) energy of photon

(iv) recoil velocity of hydrogen atom.

(Given : mass of hydrogen atom is 1.6 x 10727 kg)

i3 TR sEgee &1 TN 9 eV Sl & B SEd BT ¢ 5 BT
(i) 39 WA B GAT

(i) 39 B BT GAE 9N

(iii) 3| WM B Sl

(iv) ®EEeH 9T 1 Gided am

(fam ¥ : eggeM oA &1 g 1.6 x 1027 kg ¥))

Write (a) Kelvin-Planks statement and (b) Clausius statement of second law
of thermodynamics. Which of the statements is applicable to (i) heat engines
(ii) ice plants and refrigerators ? If the door of refrigerator is kept open in a

room, will it make the room warm or cool ? Give reason.

arTiael & fEaE fam @1 (a) wfves-—<ie wod, qor (b) Fairgad wue fafa|
9 W BE-|1 BT (1) SH-Z9 8T SA-41 (i) T @l a9r Whsie 9% @rL
TAT & ¢ Afe [l AL H 1@ ARSI BT IET Gl 1@ S a1 HAT 3T 3
T TH ? HROT AT

Write Newton's formula for velocity of sound in air and explain why and how

was it corrected by Laplace?

I H @ % AT dEH g B G gy iR a9sEy 6 aras & 39 /@i el
Y T T A7 ?



26 Explain why : 4
(a) The path of spinning tennis ball curves during its flight

(b) A small spherical ball falling in a viscous fluid attains constant velocity

after some time?
[T BT T =l -
(a) U T BT g3 T8 &l & BT 9 7Y T b AT aAlshal ol &l STl & 7

(b) Trel s 3@ # ARl g3 @I BRI MR Tis $B G99 U991 Tk ad ard
T BT Tl & 7

27 (a) Define Power and write its SI unit. Show that one commercial unit 6

of electrical energy is equal to 3.6 x 106 J?

(b) Two identical elastic balls collide when one of them was at rest.

Giving reason, answer the following :
(i) Is it possible that both of them remain at rest after collision?
(i1) Is it possible that one of them remains at rest after collision?
(a) orfera a1 ufewmn faRaw ofiR et SI wm=es faRaw | gemisy fo6 Jga St @ T
RS @ 3.6 x 100 J % aUex 2y §)
(b) T HIEH YOI IS FELZ BN & WSIh SH W T g faumrawar ¥ o)
T o gL IA13Y fb :
(i) = I8 §99 & 6 9uee & g I 4 fammeren & am @] ?
(ii) a1 g8 999 § {ob ¥o<e U9 Uk e [ # o &g ?

28 Explain with the help of circuit diagrams the working of a p-n junction 6
diode in (i) forward and (ii) reverse bias. Draw its V-I (Voltage-Current)

characteristics showing the necessary circuit diagrams.

e IO @ &l Te™dl § (i) oU-90@s ® (i) Soh9-9/399 o p-n 9 s/
DI BIOYUTA! bl AT BT | SMITH IRTY G ThE 39h  deedl—8mT
arfyyeretor ofeifad @I

OR /| s1yan
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29

30

(a) Draw the circuit diagram of a n-p-n transistor as a common emitter

amplifier. Briefly explain its working.

(b) Define power gain and voltage gain of a common emitter transistor.

(a) n-p-n ZIRTEIT B IYAR HIh IT T SHIAFTS Scduich Taeh BT JRaY G
IARU | HAT H D! BRI BT O BN |

(b) TIHAlTS Teoies ZINTET @ TRd—wieel ek dieear—afeel &l afvymmd fafaw|

State Biot-Savart's law. Using this law derive the expression for magnetic
field at the centre of a circular current carrying loop.

A circular coil having 50 turns each of radius 0.08 m carries a current

of 0.8 A. Calculate the magnetic field at the centre of the coil.

IEA-—HET & oW 61 wu faRaw | 39 a9 &1 ST S el AR aREmE! g9
% B W JEHT & B Foslh FAd DIT |

I BT Hredl e 50 BT ¥ 37T v %Y o Brear 0.08 m ¥, 389 0.8 A
B 9T YR B W T TW FUSAl & hE UX TR & B b BT |

Describe an experiment to demonstrate the transverse nature of light. A ray

of unpolarised light is incident on plane surface separating two media entering

from rarer to denser medium. Drawing a diagram, show polarization of the

reflected and the refracted light. Hence obtain Brewster's law.

TS Tl ST Ui TSI & & g fpell wamT &1 auie S| srgfad weret
%I BIg ToRTOT 3T AT B YU HIT Il U THAA I8 UX SN BIehT fate AIea™
T O qegH 9 YA Bl ¢ | s et qtEtad S Svataa WersT @l ganT wafid
FHINT | SAHT IUART HIh X BN a7 U DI |
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