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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.
(ii)) 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 fpe e X wa o w2, 9@ 9@ omifud war § ar FrefaRaa H @
H-E1 THT gfafdd T &, I8 "§9g e Y

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

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

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

(A) 2000) (B) -2001J

(C) Zero (D) —200001J

B3 TERPA TaR ST WEfhA B 10 m B g % BrEed T A ¥ wued g
¢ 39 WHA H Feh EU WERhd WX W aren of|d g@ 200 N B ¥ ofR T
HEIhA Dl A Bl i [qudia fem o @ &) AEfed g6ar W wse 9 e

SiE IS
(A) 200017 (B) —2001J
©) = (D) —2000017
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 % Sd dldl &b HAER B ATAT HH Il HIH

(A) =ed M (B) UHA @ A
(C) =T & Fraw (D) enfhaENT g
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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 g B AEAT Ol el @
(A) 38 ag % FNal e H SAUw
(B) 33 ag % TNl YTid d BH
(C) 38 a1g % 9FMal orih & qEX

(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 -

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

q o
(A) — B) —
60 q
6
© A o) L
GO 6 GO
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 :

fordl ToHa T & | B3 saae 2 cm o & AR 999X T F @R
Il IAFL Dl I Bl AT HY @ ST Jaebrk 99 o oA e

(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 DI B3 LT U UG THEEE ISR od % g0 9 sifvawred
st By B AT o' fied & #ut & @ gEraX @ Sl 8| e % uered @

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

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

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

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

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

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

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

collector.

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

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

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

(C) MR ¥ Had B & SAFLH Bl ST Bl & S JT |G TIEh X Ygad & |
(D) WIESH WIES IohH ST Tl € SR Ieid 93s SU-a™Id Bl B |
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10 The ratio of the concentration of electrons to that of holes, in a semiconductor 1
is 7/5 and the ratio of electron current and hole current is 7/4. What is the ratio
of their drift velocities?
fordll oTefemeies o Sl TS BIAl I QiEdT B S 7/5 T q4T, TAR-GTT T
A4 BT STIT 7/4 T 3% ST AT BT ST T & 7

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

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

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

ST 399 T BT & 7 B O Taeddh He@yqul disll & A Saisy Sl fedl So
TN b b § Y B b MU STEEd: ofEsdd Bl

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 TR g H, T aE gad e aita S § Sae ad @
AR ‘n” o TR A %139 URMN n, A, TTd m &% 99 d999 Sasul o
afs A=2/ &, @ n, [, T X m ® w1 G&y TEW?

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

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

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

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

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

illustrate emission of [3-particle.

el fog o it § B-e@ fhe YR aGfeq Bam 27 B-HU IS B W
HE B T Th SIS

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

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

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

associated with it?

T SO A T STehIh Ueh 2 fawarit o @i fhy Ta ¥ 1 3 § 9 Ree
HU F WY HIF S-Sl aCTeed B AW SAfew 2R ?

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

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

Th &Ml 3= (0dh aid &l a9 400K 2, omq & & 200 el ST ofan
T 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 &1 HEEd STl Th IRy e & 98Eal 9 9938y {6
TORT ITANT Bk [Hhal WUME T B Qs UGUY hd Id fRar
ST B 7

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

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

70 kg TEHE @ Bl5 A BE AwE W @ AT g WX @S ¢ o1 6

e 3

(a) 10m/s & THEHAH 4T ¥ HUT &l 31T

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

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

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

OR / sy
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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
g1 99 39 T X 30N &1 &l 90 2 9hs & (¢ 7T & fgom o @

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

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

(iv) Tizu f5 fpar T & wiast Soit ® ufeds & 9XER g2hm|

24  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?

frare @ o0 ¥7 fa &1 & A A wd B WX 9 TN @XM geaid
Tl Far oiR 6 fawm= ufd ¥HS IO war g1 B A’ H qOE B wew @
w4 o s € @ fro egia e w3 Hz W S B Al gE " darR ‘A
@ omgra 324 Hz W@ & @ ‘B’ &l ongra feeasi &7
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25 Draw a ray diagram to show refraction of light through a prism and show 4
that sum of angle of incidence and emergence is equal to the sum of angle

of the prism and the angle of deviation.

feraY forem o YemteT o1 STUacT 39T & [T Ueh foheor o S913Y &R 39Sy foh emmaa=
B T T B0 &1 AT foH i Td e Sior & AT % 9E] AT

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 & fERr v ¥ afqes fed W R yvE =W S99

(i) < A ¥ us B0 @ 9 & fan o R

(i) W& & I & WHE U 9@ § a1 Sar 5

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

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

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

force per unit length experienced by each conductor.

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

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

(a) Tog ®INY foh &1 o T8 & Teb @Y & THIR W GRER] desl o
T 2 faem # 9 wented o A 9 Ue @ Bl AN B & | 39 UHK,
I TH AL W UM 3B TE S Sd STRINT B & I 99 & WY Teeih
SMHA HITeTY|

(b) < T TR A ¥ 10 A Td 15 A &1 911 yarfed & W@ &1 99 T Th g
¥ 30cm & U W W B ¥ Al 3% 9@ W I U 3HE adls | B
AT BT

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) e doiew LCR ufkuy &1 wfaaren & oo s ga=t Hig 3R 39®
YR T AR B 9 W BT

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

OR / sy

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

(b) output characteristics?

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

and power gain.

n-p-n ZWRI & INAFTS SEwid e o STfareftms aonl &1 STeqdd & &
fo wmifeea aftwyr sm@ s9RUI (a) a9 &R (b) Frm erfywern & af-ee o
A

forel Iwafts SEsie yads & e R, =2000Q,7 =500Q da B=50 %I
3O%! dieedl @iy ST STk @iy a1 Uiehad HIg |
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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.
(ii)) 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  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) UEhd & EH @ (B) =T & FA @
(C) it @xawr Fram & (D) FEUH €T FEE @

0

2 Electric flux ¢ through a closed surface enclosing charge Q is - What will 1
0

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

2
W 2 ® 5o
(©) % (D) Zero

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

AR BT
W 2 ® 3o
© 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 :

THIST Bl BI5 (B0 Tk B0 FHESE YR e % g IX sitveraad
i Bl &1 fA a8 Bres & @91 % W g o ol ¢ | e % were e

G CREIC
(A) 1414 (B) 1.33
C) 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.
ZiveY § @R IEee-aT ¥ "ed &9 el & s

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

(B) ©UEH AIES SW-IERIT SR Icsid T3S SohH SR Bl ¥

(C) R % Haw S T TAFHAl DI BT Bl ¢ X AT G TIEH I Tgad & |
(D) €UTesd O3S SohH IARIA Bl § S Scuih 9138 SU-SiId Bl ¥

5  If the two slits in Young's double slit experiment have widths in the 1
ratio 16 : 1. The ratio of the intensities at the maxima and minima in the
interference pattern will be :
a7 % TEfrd war § S et o et 161 % orgu ¥ B a1 afawir
I A Shass iR faftTss & drsrarett & erquTd @hm ¢

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

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

(D) a sine function of temperature

T g W AEAT UG Bl 8

(A) 33 AP % AW Uik H SN

(B) 3ST A % AW Ul A HH

(C) 38 a1 % 9FMaT orih & qEX

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

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

e fhel e W wa T A2, 9@ S@ omifug war F oar FrefaRag § @
HE-G TRT gfafda T 8, 98 g9d B Y

(A) fafa (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 :

forel THEAH TEHT & ¥ Hi5 seagd 2 cm BT % IR 99 U I BT @IS
Jie Fea B A1 B IEAT B AT SY a1 IR 99 B oar 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?

fondll oTeleTees © Sl UG BIAl I Qigdl & U 7/5 & q4T, T -9 ud
A4 BT ST 7/4 | I ST A o1 STUTd T & 7

(A) 5/4 (B) 4/5
(C) 5/8 (D) 4/7
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10 A cyclist comes to a skidding stop in 10 m. During this process, the average 1
force on the bicycle due to the road is 200 N and is directly opposed to the
motion. The work done by the cyclist on the road is :

(A) 200017 (B) —2001J

(C) Zero (D) —2000017J

PI3 WA TaX I AEf6A B 10 m & U a% fEed o ey & |qd
T 39 UhH § TS g AEfhd UX W arem SiEd 99 200 N Bar ® SR u®
aEfea &1 T @ e faadia feem ¥ @ar %) aEfed war g wew W feen

W e B ¥
(A) 20001J (B) —-2001J
©) @ (D) —200001J
11  Define Impulse and give its SI unit. 2

AT & gfemor faRgw e sEer SI 9= SaRyl

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

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

conditions for maximum and minimum magnitude of this force.

g@aﬁw%azﬁjaﬂ@rnﬁnﬁmﬂ‘q’wwﬁaﬁwzwm
eyt doha Tsfa o faRawl a@ & oo & =gAam oiR sifueaq o9 w89
% UlqeY ARyl

13 Sketch the wave front corresponding to 2
(a) Converging rays
(b) Diverging rays
=1 & d@a TEm emfad @iy
(a) el fonvol
(b) oroEr fomeol

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

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

illustrate emission of [3-particle.
fordl fow @ Mt o P-&@ fhE e Afed BT 87 B0 SIS Bl W
& % Yo% Sae AWy
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16 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 sifoha fordl a ey &1 U 2w &l g8Ear § 120 V
AR T WIST T & Al Aol bl SEMRT ST 9o | TEHHT Bl Wt oY fEdaes
Fivsaal 9 W B AIA RN TAN? UER AeT d fhadl OT @ S § 7

17 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 3B TR wewH, T 9E gad el aia S § Sae ad @
amgfa n’ ok aesd A B39 URE 2, A, TUd m & 99 €€y R0 o1
g A=2/ &, @ n [, T X m ¥ w1 §§Y BAO?

18 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?

Tth S 3 T SehIhTl U & fawar=t X @id g 0 ¥ <t & | foear
BT b Y G STl TG BT T T g ?

19 What is a heat engine? Write the three things essentially required for a heat 2
engine to work in a cycle.
ST 39 T AT & 7 3 O Saeddh He@yqul disll & A Saisy Sl fdl o
TS % % H HM BT b (MU ANEEd: dEsdd Bl o |

20 State the underlying principle of potentiometer. With the help of a circuit 4
diagram, explain how internal resistance of a primary cell is determined?

TRREMHRT &1 HEfgd SAEUl Te URYY RE & 98hdl 9 993Ey {6
AT SUANT Hih [hAl WARH A B oNdie WGUY HY s fear
ST %7
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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/s2.
(c) Upwards with a uniform acceleration of 5 m/s2.

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

marked in newton?

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

under gravity?

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

(a) 10 m/s & THEEE @ & HUT B T A 2|
(b) 5 m/s? % THITE T ¥ A B S e B
(c) 5 m/s? % THEIH @O § HUL Bl T A &

T&® THOT H AIATA! A T Uredic qa13¢ Afc 36 =g H sfgrifehd feman
T |

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

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

of the prism and the angle of deviation.

feraY foom o YepteT o1 STaac=T 39T & [T Ueh fehor o S913U ofiX 3913y foh emmga=
HI T i Bior @1 9 fied @i ud faaes @i & 9 % 9uE B s
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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.

T T & HeF fRag) s wHew eka e § S araan. W@
TAT AT & SH Swd BT | Tl s & B3 a1 STIUArT oy

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

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

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

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

foo w1 g0 ¥? AR & @ 9 A Td B WX 99T T WX O gEeEind
T B ok 6 fawe wfq dds SO &I ¥l S A A TFE B Twhl @
& fpar S @ @ e omgfa 9T @Y 3Hz @ W 21 A gE H R A
@ omgfa 324 Hz & & @ ‘B’ @1 omgfa fear %7

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

sink (ii) the efficiency of the engine.

Th HMEl 3= (5dh Gid @l a9 400K ¥, &mq & & 200 el ST o dr
T o 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.
a1 % gl wm A et o W o gwE 9T §e

(i) < o & us 10 @0 98 & faar o 7

(i) TN & I & WE U A H§ a1 S 5|

(iii) B T & Y-8 & I Ui 37 % Y9-8 &1 SYART fepam Sram &1
(iv) 2 fafal & 9/ @ g B GR-9R Sern S ¥

(V) UHaull YebIsT o TN U 99 Webl9T b1 SUANT fopam SIrem 2 |

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

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

(b) output characteristics?

For CE amplifier R; =2000 Q, ; =500€ and B =50. Calculate voltage gain
and power gain.
n-p-n TR & IHAMTSS Iaoid foward & Srfuareifits ashl &1 oTedds & &

fae Aifea aiwy emg s9RU| (a) FE o (b) Frg efirwern & df-tde =
Y

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

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

given below.

Sfed dgd ede & [aeav @9 fhEe % fem fateg) 3 el @ St
Hp 9 g g oafmy ¥ 9T /) @ A S S|

200
/N A
hx 400 40V
WA < | :
[2\/ ]3
o
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) Tog BT 6 a1 o< @R & Th gAY & FAR (@ UER] e o
T 2 faem # 9 wented o A 9 Ue @ Bl AN B & | 39 UHK,
I TH AL W UM 3B TE S Sd STRINT B & I 99 & WY Teeih
SMHA HITeTY|

(b) < T TR A ¥ 10 A Td 15 A &1 911 yarfed & W@ &1 99 T Th g
¥ 30cm & U W W B ¥ Al 3% 9@ W I U 3HE adls | B
fkeper HINTT
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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
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(ii1)) Each question from question No. 1 to 10 has four alternatives - (A), (B),
(C) and (D), out of which one is most appropriate. Choose the correct
answer among the four alternatives and write it in your answer-book
against the number of the question. No separate time is allotted for

attempting multiple choice questions.

et ¢ () AW v afEd 1 gl ueA-uw o fawew T ¥, fRR Ot 3 uedl o oriafe
fomer 1 U@ @ wodl A omuml e & fuwew &1 SR I R

(i) Yd® U & W o IR W T

(i) 997 @& 1 ¥ 10 ¥ 9% 9T ¥ IR fa@e@ — (A), (B), (C) 8k (D) &
™ ¥ fd e 9 ¥ O fyeedl ¥ @ @@ s g ofik et
SA-GRAeT | U9 T % A X faRad | agdeieads U9l & [y stfatie
g Tl foa SR
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1  In old age, arteries carrying blood in the human body become narrow 1
resulting in an increase in the blood pressure. This follows from :

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

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

JETRT ¥ AME YRR B EaetEl fge B gel & o ¥ gRemeesy
(A 6 ST §1 399 @F] B arar frawm ¥ o

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

silver. The resistance of the carbon resistor is -

fordl wre wfaies § G aedl @ oTg®A § @ @, Ui, Jar ofik i |
39 wiiad & gy §

(A) 24x10°+5% (B) 24x10° +£10%

(C) 34x10* +10% (D) 26x10°% +5%

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

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

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

(A) Rafq (B) dt
(C) o (D) @
65/ASS/3-312-C | 3 Ei [ Contd..
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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 U WEfhd B 10 m B T % FrEed 3T e | w9 g

T 39 UhH W TSHh BN GEhd UK @M el ofEd gd 200 N g ar ¥ e 9%
T ®l T Bl i [auda fEom & @ar ¥ 9Efhd §a) R 9se UX e

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

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

will be :

forel THEAH gEH & ¥ Hi5 seag 2 cm BT % JA6R 99 U I BT @S|
gie FF S I B AT B AT SMY A1 Ik 99 i eer eri:

(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 :
g % T wam o aFf At @ desar 16: 1 % g § & ar A
Tt ¥ 3feass ofix ffiTes @ <iemnetl & srguma 2w

(A) 4:1 B) 1:16
(€) 25:9 (D) 1:4
65/ASS/3-312-C | 4 Ei [ Contd..
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7  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 B FEAl U el @
(A) 38 a1g % FEaT Yol W A(Uh
(B) 33 ag % ANl e H HHA
(C) 38 a1g % 9FMal UTih & TEX
(D) A & TH SAT-Whad

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

IIATh T
(A) 1414 (B) 1.33
(C) 1.73 D) 24
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.
ZINRY o FUR-gR SESe-U ¥ 9o ®H B s i

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

(B) TUE® WES -G AR Scaoie 9138 SohH IId Bl 8|

(C) Mg ¥ haw HB & FAFLH! Bl B Bl § X AW T €UEH IT Ugad o |
(D) ©UE® H1ES SohH KT Bl & ol Icduidh 913s M-S Bl ol
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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
TG BT ST 7/4 T 3% ST AT 6T ST T & 7
(A) 5/4 (B) 4/5
(C) 5/8 (D) 4/7

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

scalar or a vector quantity.

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

12 Draw circuit diagrams showing two identical cells each of emf E, and 2
internal resistance », connected across an external resistance R (i) in series, and
(i1) in parallel.
3 YAE I ¥ TH A9 Al B o Ud® w1 emf 'E' SR sraie wiay
T TH 9@ ufaa" R 6 wg (i) N9 SR (i) wed-eH ¥ wsd gU ufuy
@ 39113T

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

illustrate emission of [3-particle.

fordl fow @ Mt o B-e@ fhE R Afed Bam 87 B0 SoSi Bl W
HH & U TH S Q|

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

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

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

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

TH TAHR SR U% SIeHaT Uh &1 fawar o @fd /ey 1 &)1 2 & & e
HUT P T GG S0l TG BT AW STferes & 7

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

240 V, 400 W @1 X sifpa el Sga B &l U 2w &l deEar 8 120 V
AR § SIST T § Al Aol bl SEMRT ST 9 | TEHHT &l Wt oY fEdas
Fivsaal 9 W BN STIU RT TAM? UEX Aed § fhadl 1T @ S 8 7

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

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

19 Sketch the wave front corresponding to 2
(a) Converging rays
(b) Diverging rays
1 & @@ aemr emfaa sy

(a) orfyEmdy fepeol
(b) eruETdr femTol
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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.

fpe T ®rg & fUor & el o uw el dor ¥ o e U @ & wI H ¥
T Ash! Yoy & IR H Fpell giac &1 oTJHa O 919 fiee 7 vall —

(i) Uu® g a7 F IS ARH BT

(i) ST @ X fopell @1 ‘@’ & 91 5|

(iii) - & iR fpel @R ‘a’” & ST %

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

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

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

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

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

fom< w7 B9 7 RaR & & IR A Td B WX 99 TN @XM 9@
T T iR 6 fawrs ufd ¥dhs IO HAT Tl SR ‘A’ § G ®OEwhl |l
H9 fpar an @ @ g omgfa "€ ®X 3 Hz T W 21 Ak gF # aR A
® 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 Bl 3= (59h Gid @ a9 400K ¥, &mq & & 200 el ST o dn
T e zad ¥ 150 Fd Riee o Frepfa & <ar &1 womn ditvw (1) Riw @ 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) TUh BT B GRAT FARU| I8 BT BB & 9 G GUb-HIU B AE
iR wear €7

(b) TrEl Byt el H @ @ HUX TSAT & Wik SEI AADT § UK BT I« S1& ad
Y I B AT T | SHBT BT R B 7

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

orbits are not equally spaced?

TEX % AN AieW % oMU rRdl @ fufew ok fag Hife fE wmh
HeTal &% A9 AR THAAE TEl el B

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

of the prism and the angle of deviation.

feraY foom o YepteT o1 STaac=T 39T & [T Ueh fehor o S913U ofiX 3913y foh emmga=
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 goiee LCR uftwer @1 gidqamen & faQ =Jssie = ife] 3K 395
HER T AR @ 9 U it |

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

® =33x103rads! ®vi@ a1 & ac & 4 ufEried &1 39 9RGY @I
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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a1 % 5w o =fieer o W o gwE 9 Se

(i) < A ¥ us Bl @ 9 & faar o R

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

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

(V) Uhaull YebleT o TN U 99 Wehl9T T SUANT foham ITem % |

(vi) far@l o & & 9= & g & Sern S 2 |

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

NAND dhaR & 9/ &) @i ®el oar & ¢ e &g 6 NAND &R
® TR &k @ a% s (1) OR X (2) AND &R (3) NOT &R frg yar
HEad T o €7 399 ¥ YH &R @ gddr gl ) SRy

OR / 3

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

(b) output characteristics?

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

and power gain.

n-p-n TR & Ivafes Iosts foama § afhanafires awl &1 sreas & &
fae Aifea oy em s9RU (a) A o (b) Frg efirmern & dftde =
A

el Svafs I@sie wade & e R, =2000Q, 7 =500Q a1 B=50 %
D el Aoy S qIferd Aee 1 Uiiehad Hifeg |
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30 Define Kinetic and Potential energy of a body. Give their SI units. 6

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?)

fper fie @ ifae Sort ofiR Rufew ot & afvamor saiEu) S9% SI 95 kg
fore et 2T fRT T @ % AR @ aftedd FT 9 9 qes
(1) S5fre a% 5 kg F=@H &I Yol B Uhs @1 &dl 5|

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

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