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General Instructions :

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

2 Please check the Question Paper to verify thiat'the total pages and total number of questions contained in the
Question Paper are the same as those prited on the top of the first page. Also check to see that the questions
are in sequential order.

3 Making any identification mark in th€ Answer-Book or writing Roll Number anywhere other than the specified
places will lead to disqualificatigh ofdhe candidate.

4 Write your Question Paper Code"No., 65/ASS/3, Set— on the Answer-Book.
5 (@)  The Question Paper is in English/Hindi medium only. However, if you wish, you can answer in any
one of the langudges, listed below :
English, Hindjg®rdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya, Gujarati,
Konkani, Médnipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are géquired, to indicate the language you have chosen to answer in the box provided in the
Answer-Book.
(b) If yatiiehoose to write the answer in the language other than Hindi and English, the responsibility for
any\errors/mistakes in understanding the question will be yours only.
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Note : (i) All questions are compulsory. There is no @verallfehoice, however,
alternative choices are given in some questions. dmysuch questions, you

have to attempt only one choice.
(ii)) Marks allotted are indicated agdinst eaeh’question.

(ii1)) Each question from questign N@.3l to°10 has four alternatives - (A), (B),
(C) and (D), out of which“@ne.s most appropriate. Choose the correct
answer among theour altérnatives and write it in your answer-book
against the nufbefyof“the question. No separate time is allotted for

attempting multiplefehoice 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

Wg fpal fis W e g A2, @ 9d g sar & o fefeaiaa d4@
B9 THT ufafda F &, I8 G9g B Y

(A) Rfa (B) ™
(C) = (D) @
2 A cyclist comes to a skidding stop in 10 m. Duringghis process, the average 1

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

motion. The work done by the cyclist on thefroad is, :

(A) 2000)J (B¥ » 2000

(C) Zero D). 2000017

B3 WA TaX U1 AT3i6a @l 10 1 30 T freed o et ® |qd
21 39 UA | Heh BN Fiihs, UL 0 are ofed g 200 N g ' SR Te
HIEThA Dl T Bl S [TUU,EON & T & | AEfhd §a) & ¥8% 9 fha

SiElCISINCAC
(A) 200017 (B) —2001J
©) TZ (D) —200007J
3  dhelaw 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) = Fram (B) URGA & P
(©) T &1 fraw (D) enfeEHEe st
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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 el¢etric flux"linked with one of 1
the faced of the cube is -

BE AL ‘¢ TH O ¥ URSg ¥ 99 o Wh AR ¥ IF R W 2

q €0
(A) — B) —-
EO q
6g
© = D) L
EO 6 €p
6  An<€lectron 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
willNbe :

Tohdll THEA THEHT & ¥ Big 3eaz= 2 cm Bean & gamer gg ux 1fd & @I
Il IAFL Dl I Bl AT HY @ ST Jaebrk 99 o oA e

(A) 2cm (B) 0.5cm
(C) 4cm (D) 1.0 cm
65/ASS/3-312-A | 4 Ef [ Contd.

9899436384, 9654-279-279



EXPERT SOLUTIONS ONLY ON
UNNATI EDUCATIONS

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 & #uf & @ gEaX @ Sl 8| e % uerd @

CRCREICIE
(A) 1414 (B) 1.33
(©) 1.73 (D) 24
8 If the two slits in Young's double slit experiment havedwidths 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 desar 1681 gedigi 9 & ar sfasw
'a?Fi' 'B[ (Si'c.ﬂ@ Gﬂ_{' iﬁiiﬂ% a'?f é|5|€||\3ﬁ ‘E[ G]f!l:IIEl '&'BITH 4

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

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

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

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

cellector.

(D) “Collector side is reverse biased and emitter side is forward biased.
Zifet 7 TR SEEd-4rT ¥ "ed & Bl ¢ i

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

(B) €UES WIES SWI-9ARC SR Ideih 95s SohH SIad el |

(C) oMY ¥ haw FB & Feazl Bl BT sl & X T 9 TARH UL Tgad & |
(D) WIESH WIES IohH ST Tl € SR Ieid 93s SU-a™Id Bl B |
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10 The ratio of the concentration of electrons to that of holes, in a semiconductor 1
is 7/5 and the ratio of electron current and hole current is 7/4. What is the ratio
of their drift velocities?
fordll oTefemeies o Sl TS BIAl I QiEdT B S 7/5 T q4T, TAR-GTT T
TG T ST 7/4 | I ST A1 &1 STgUrd o1 & 7

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

fomr fraaie @ afvamn el sger v <aoste ©d SL, 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 319 T BT & 7 S O Taeddh AecquEiett t qM™ Saisy Sl fedl So
TN % Ok § Y B b MU AN EYTs Bldl g |

13 Let A be the wavelength of a wave omdasstretched string of mass per unit 2
length ‘m’, tension ‘T’ and ‘pd beingiits frequency. Write the relation between

n, A, T and m. Further if 0= 2/ what is the relation between n, [, T and m?
‘m’ WA IR TEE FEM, L4 OAE gad feel aiia S H Sae adan @l
MR ‘n” o TR A B1 5T UREN n, A, T Td m & 99 d99Y Sasul |
gy A=2/ BLA n, LW X m ¥ R Y BAM?

14 Explain ‘Wwhy de,two magnetic field lines never intersect each other? 2

FTANBIY, 6 T TIHE & (@MU TH A BN UNDeT Hl T8l BT dahdl ¢

15 Anelectric 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
=1 & d@a TEm emfad @iy
(a) ofEr fepeo
(b) eHErl fwer

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

illustrate emission of [3-particle.

el fog o it § B-e@ fha YR afed BT & P wU IS B W
H h [T Tk SEEL NT|

18 Differentiate between the insulatefSpand Semiconductors based on the basis 2

of energy bands.
Fell §f & omuR WX feEaufdl, SR sreEwel % 99 oWt W By |

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

associated, withnit?
T TREET G U% STeHaTT Uh 81 fawary oY @nd /e 1 ¥ 3 & & e
%Y & A1 TEg SI-FrA! TOTGE @l 7 SIfees g ?

20°7"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.

T &El o1 [5Ee &id &l a9 400K %, &me &d @ 200 hardl o7 @dn
T o zEd ¥ 150 a0 fiw ® Fresfa @ Iar &1 TomT @it (i) Riw @ am,
(ii) 3= @ &l

22 State the underlying principle of potentiometer. With the help of @ cireuit 4

diagram, explain how internal resistance of a primary cell istdetermified?

iy &1 SrifTsid 9aRTl Te uiuy oE & GEidh § d9sisu 6
IEHT ST Hih hal wulte A bl SMidike HfaY ey T fhar
ST B ?

23 A man of mass 70 kg stands on a weighing séal€ 1n a lift which is moving 4
(a) Upwards with a uniform speed{ b0 m/s.
(b) Downwards with uniformdéegleration 5 m/s2.
(c) Upwards with uniformgaceeleration 5 m/s?
Find the readings én the sealc in each case.

(d) What would be the reading if the lift mechanism failed and it hustled
down freel§unden eravity?

70 kg TN Bl &s AR B AwE W @ WA A W @S ¢ o1 6

LIRS

(a) CHM/S & THTEE AT  FUX Bl AR

(b) SmA? % THEIH @ T T B R

(©) 5 m/s? & THIAH @O H 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
AN TAT BT UTSA(H T BT 7

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?
(i11) What is the distance covered during this period?

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

10 kg =09 &1 @15 s g& § 4 m/s & THEAH @d 9 9@ @1 # T
Tl 99 39 fis WX 30N &7 ®is 90 2 Hehe & (0 Wi b [Gom & a4l

(i) 2 9%z uyad Rz @1 sifowm ara fenan, SRR
(ii) 39 W fopae &wrd fopar maem ?

(ili) 39 gHamEty & TF B TE, 50 fKbgil s 7

(iv) =9mEU fop fepam oM g WSt ol H UREde & SXEX S|

24  What aregbeats? Two sitar strings A and B playing. The note ‘Ga’ are slightly 4
out of tuné\and“produces beats of frequency 6 Hz. The tension in the string
eyis slightly reduced and the beat frequency is found to reduce to 3 Hz.
Lf theéyoriginal frequency of A is 324 Hz. What is the frequency of B?

fro w®&m B ¥? far @l @ a A T B W OS9En T @R O SR
Tl B iR 6 fowa= uia ¥@dhs SO &I s S A’ H T W wedl @
& fpar S @ @ e omgfa we @Y 3Hz w® W 21 A gE W aR A
@ omgra 324 Hz W@ & @ ‘B’ &l ongra feeasi &7
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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.

fopeY oo o Wemtet @1 eruads g9TH % fT U fRRer e MET #fR 39tisT foh A
HI T g Bior @1 9 fieH @i ud faaes @i 6 9 % 9OE B s |

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

orbits are not equally spaced?

e F TN Hisd & URYA Aredl H faiay o ffs e 5 wmd
HefTell &% S YARBIU THEAM Rl Tl |

27 What would happen to the interference pati€rn obtained in the Young's 6

double slit experiment when :

(1) One of the slits is closed.

(ii)) The experiment is perfosfied M water instead of air.

(iii) The source of yelloy Tight 1§ used in place of the green light source.
(iv) The separation betwcemthe two slits is gradually increased.

(v)  White lightfis useéd in place of monochromatic light.

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

I & TEROmET ¥ e fed W R/ Y9E =W §9

(i) “GFi ¥ " us 70 @ 9 & faar o R

(1) WHART & a1 & T X 5 9 fopdn S &

(1) =X 1 6 YH—Ed & Iod Wi T % YHIeT-Ea Bl IUANT fpar S )
(iv) 3 fofe & 9 & g & 9R-4 Semr s ¥

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

(vi) i@l ok & & 9 & U & ol W« 7|
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(b)

(b)

29 (a)

(b)

(a)

(b)

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.

Calculate force per unit length between two long parallel wires carrying

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

g @Y f6 & o< @ & U ga8 & S (@ HRERIgER 5
uF & feem ¥ O yand § @ I Uh qEL Bl SUHNG BEA © hSH THT,
d TH T W UM 3HE a5 S §d SR B & 36 99 @Y Tesih
ST IfT] |

T TR AT H 10 A TE 15 A @ g ganeaiel & &1 99 F Th qhL

¥ 30 cm & U WX W B ¥ Al 3% LT & Ui 315 arlls S &l
ufiea BT |

Derive an expressiod fomtheimpedance of a series LCR circuit. 6

Hence, obtain the condition for resonance.

A seriesdDCR"€ipcuit with R=580Q, L=31mH and C=47puF

is dsiven by @c source of angular frequency ® =3.3 x 103 rads™!

Determine the impedance of this circuit.

fegi>soieee LCR ufkuy 1 gfaamen & e st gt Hig 3R 396
S X I & 9 I iy |
w15 gofien LCR uftwy e 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
® ITANT Bk g oo & (1) OR EX (2) AND &R (3) NOT &R e vafs
HEad T o €7 399 ¥ Y% &R @ gdr gl O SRy

OR / 3

Draw a labelled circuit diagram to study characteristic clisves ®f an n-p-n
transistor in CE configuration. Show the approximate elirves, for its (a) input

(b) output characteristics?

For CE amplifier R; =2000 Q, r; =500 Q apd"B'=50. Calculate voltage gain

and power gain.

n-p-n TR & IHAMTSS Scaoie foiand _Siftreneifites aehi o1 oTedds & &
fo it afvayr sm@ sARwda) WEet @R (b) Frim erfywern & af-he o
=

forel Iwafts SESig yadd @ e R, =2000Q,7=500Q da B=50 ¥
3| aAreeal At ST QIfRT ARy T IahaT BT |
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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) = & Trad @
(C) it @xawr Fram & (D) FAN €A Few @

2 Electric flux ¢ through a closed surface enclosing charge Q is eg Whatwill 1

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

2
(A) g (B) %
©) % (D) Zero

el 9= go o s oMY O &% Wi Sq ¥S ¥ O Al e g woed
O B g.wﬁ(’a’awwwﬁwwﬁmmeﬁwﬁﬂaﬁw
0

AR BT
w2 ® 5o
© 2 D) ¥
3 A rayiof kght is incident normally on the face of a right angled isosceles 1

prismb, [t then grazes the hypotenuse. The refractive index of the material
ofthe prism is :

UHIT B BE BT TH GHANIE THESE BEeR W & g W st
amufad B 31 AT g B & #el & @ gEae @ Wil 8 BT % uerd @

YA &
(A) 1.414 (B) 1.33
(€©) L.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 biaséd.
iR & U9 SEeie-9TT ¥ 9ed ®H eidl & il ¢

(A) TUTEH IchH SERTT BN B BT B THFLA SThNT BT L

(B) ©UEH AIES SW-IERIT SR Icsih G138 SohH STARTALERT &l

(C) Mg ¥ had HH & FAFLH! Bl B Bl & X AT TS HHesdh I Igad o |
(D) UTEd T3S Schd ST Bl § SR Scavih 9188 @l IIad Bl B

5  If the two slits in Young's double slit expetiment have widths in the 1
ratio 16 : 1. The ratio of the intensities ‘at thc“maxima and minima in the
interference pattern will be :
a7 % TEfrd war § S et #rEsEar 16 01 % orua ¥ B a1 afaw i
Tet o Sfeass o fss dlgioiel A oTard enm

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

(A) gredtes, than the coefficient of viscosity of cold air
(B) gsmaller than the coefficient of viscosity of cold air
(&), same as coefficient of viscosity of cold air

(D) »a sine function of temperature

YA B ST O Bl o

(A) 38 g % FNal e W SAUw

(B) 3ST A % AW Ul A HH

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

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

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

e fpel e X e T v, 9@ @ omfug war ¥ o FrefaRadeii,d
B-E THT gfafdd T &, I8 €9 g s Y

(A) fRafa (B) dm
(C) am (D) @
8  An electron moves in a circular path of radiu§2 cm in a uniform magnetic 1

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

will be :

fohel THEAH TEHT & § HI5 FHGN 2 cm Hedl % JATHR T2 TT I BT @I 2|
M IAFZ Dl I Bl I L [ENSTT T bk 99 o o e

(A) 2cm (B) 0.5cm
(C) 4cm (D) 1.0 cm
9 The ratio@f ghe €oncentration of electrons to that of holes, in a semiconductor 1

is.7/5%nd the ratio of electron current and hole current is 7/4. What is the ratio

ofitheir drift velocities?

feRelt ereiaTeies N gAGAl Ud eldl Bl Qigdl &1 U 7/5 ¥ QU1 TGl T
BIA—GTT &1 ST 7/4 ¥ | e ST A7 b1 STIAT 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) —200001J

PI3 WA TaX I AEf6A B 10 m & U a% fEed o ey & |qd
T 39 UhH T USH BN WIEfhd WX @M Il of|d §@ 200 N grar ok e
qEfhd &I T @ S faud fEom & e ¥ 9Efed 99R B 9S% YRR

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

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

_)
12 Write the relation of force F acting on a charge cagrier ‘¢’ moving with 2

- —
a velocity v through a magnetic field €8y in veétor notation. State the

conditions for maximum and minimgm maghitude of this force.

e dg B H v am & TRmAERT Sy W T 9 ww P e
afeer doa Usfa o faRaq| 9 o WEe & <gAad o sifdsad 79 urd &
% vlqdy SaRyl

13 Sketch the wave frent corresponding to 2
(a) Convergingfrays
(b) Divergin@ rays
e & g aomg emiRea Sifvg
(a) SrEETpfeTeT
(b) garaaal fen or

14 ., Difterentiate between the insulators and semiconductors based on the basis 2
of cnergy bands.

Gl §S1 % oMU WX fogaiiEl iR oreduel % 9™ oWt W BT |

IS 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
HH & [T T IAEA T
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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 @t X giftea fordll Ea B &1 U& ZimiE &l SerEar § 120 V
AR § WIST T & Al Aol bl SEMRT ST 9o | TEHHT Bl Wt oY Eddes
Fitsaal § B B STIUG FT TN ? UET @A § fhal G @ S ?

Let A be the wavelength of a wave on a stretched string of maSsiper/unit

length ‘m’, tension ‘T’ and ‘n’ being its frequency. Writeghcrelation between

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

‘m’ Ul IEE T gEmE, T° ad g [H qiapsll § S adn @
gt ‘n’ ok aie=d A ¥ 39 RN n, A, ZpEd mh 99 d@€Y 9dEul o
gy A=20 &, @, L TR m ¥ w0 G968 7

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

T G AR Th Shehe U B e oY @i 6T 0 ¥ 3=t & & fpm
B & Y HEE S-FHAT T Bl 719 3T14H T 7

What is a héat engine? Write the three things essentially required for a heat
engine td Werk in @ cycle.

THYEST EG oIl & 7 37 A SasIH FEdql Al & A1 Iagy S fhEr He
I = § B BT b MU SIfvaEa: 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 SdEUl Te GRuy g & deEdal § 9938y {6
IHT IUAN Bk (hEl WAE @ B oNide WAUY hY wd  fear
ST %7

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 edse if 1tii$

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 % {hEl =le BT ST | 3
BN afep fawe

(a) 10 m/s & THEEE @ H HUT G S WTH 2|

(b) 5 m/s? & THEEN @I Y AL ST TaH B

(c) 5 m/s? % THETH T g HUYHT AT THH &
T&® ThOT H ATTATIL HSH T UTedics Ia13Q dfc 36 =g ¥ sigrifeha foman
T |

(d) afe fed oI i Tomel @UE 3 WY iR I8 o & AU Jad &9 § A
ARGl i AT 1 qreaics o &I 7

22% Wrawma 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.

TRaT e & WentaT T STUad 391N & T s fehor Smi@ 9913Y &R g91sT foh ermuae
BV TS TR B0 &1 AT B9 @i Ud e @i & 9 6 9uEY B el
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9899436384, 9654-279-279



EXPERT SOLUTIONS ONLY ON
UNNATI EDUCATIONS

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

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? Hen€e, explain 4

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

TR BT TR 39H TSI G X e YR MY sau@ ! o @ren sy
5 YT T=@ & T TG & GEsl X U & Tl b ¢

25 What are beats? Two sitar strings A and B playing. The note ‘Ga’ are slightly 4
out of tune and produces beats of frequeney 6 Hz. The tension in the string
‘A’ is slightly reduced and the beatgfrequency is found to reduce to 3 Hz.
If the original frequency of A48 324 Hz. What is the frequency of B?

foo @ B ¥ Rar @@ amt A Td B WX 99 TN W) O gneEnd
T BT X 6 @S Ui des I B ol S ‘AT H T B Ewwl |l
& fpar san @dr [9@s omgfa e @Y 3 Hz ® W 21 At gE # arR ‘A
@ omgfa 324 Hz @ & o ‘B> @1 omgfa fear %7

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

sink (ii) the efficiency of the engine.

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

double slit experiment when :

(i) One of the slits is closed.

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

(iii) The source of yellow light is used in place of the green light soufees
(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 i§ mereased.

T % fER v ¥ fdeir Yed U R YUE UGS GiE,,

(i) e 9 ¥ us B & §% B fen s ¥

(i) WART & g & WHE T 9 § BgT SHAnG |

(iii) B T & Y-8 & T@IUia T o T8 &1 SYART fear Srar &1
(iv) 3t Rt % dra 40 21 G T o

(V) THhavll WehIsT o, T UL 96 Teh19T T SUANT fehar oI % |

(vi) TofEr ofgfus & 9% & 30 & Jor™ I |

28 Wh¥ 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 “trirth table of each of these gates.

NAND dhaR & 9idies &) @i ®el 9ar & ¢ 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 gTEY & IHAMSS IESid (e | SIIATaims ahl o1 ST&ET He &

fo wmifeea aftwyr sm@ s9EUI (a) fa9r &R (b) Frim erfyyaérort @y ai-che o
Y

forel Iwafts SEsie yads & e R, =2000,Q, 4=500Q da B=50 %
G| Aleedl ey 3T TR WIS BT UTIhE. il |

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

given below.

Sfew Iga e, &, fasawo g9l frew % Fraw el 37 fadt @ soam
BTk A QAT RO H €T [, B AW T i

200
/N A
LA 400 40V
r——<—|
LY I
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) Tag PIVT 6 T o T8 & Th O & 9K W@ IRERIERD &
uF & feem ¥ O yand § @ I Uh qEL Bl SUHNG BEA © hSH THT,
I TH A U UM IHE AW W GA STRING BT & @6 A @ T Hoh
MBIt |

(b) o T TR AR H 10 A TH 15 A B TG Hanefel e &1 5a I Th ol

¥ 30 cm & U WX W B ¥ Al 3% LT & Ui 315 arlls S &l
ufiea BT |
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This Question Paper consists of 30 questions and 12 printed pages.
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General Instructions :

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

2 Please check the Question Paper to verify thiat'the total pages and total number of questions contained in the
Question Paper are the same as those prited on the top of the first page. Also check to see that the questions
are in sequential order.

3 Making any identification mark in th€ Answer-Book or writing Roll Number anywhere other than the specified
places will lead to disqualificatigh ofdhe candidate.

4 Write your Question Paper Code"No., 65/ASS/3, Set— on the Answer-Book.
5 (@)  The Question Paper is in English/Hindi medium only. However, if you wish, you can answer in any
one of the langudges, listed below :
English, Hindjg®rdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya, Gujarati,
Konkani, Médnipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are géquired, to indicate the language you have chosen to answer in the box provided in the
Answer-Book.
(b) If yatiiehoose 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.
AT STJa90
T BT, % U8 U5 UX U1 ST Ay fad |
FAINHT U D1 ST o fob TT-IT & HA gSi a7 ULl DI Sl & FEAT & AT HUH TS % FEIH HUX
BY &l 29 a1 & wirg ff BT o fob W Wi wU H )
3 N EgiRae | qeam-fae g stgan fHidw @l % stfafied wel 9 ergehdie faem 9 alienel el e’y
SEURT S|

4 ), AT TEAC-gRaET T Y-S & His |, 65/ASS/3, Az-[C] fee
5 () g:%qgraﬁﬁ%‘cﬁ/aﬁﬁﬁmmﬁ%lﬁﬂiﬂ,ﬂﬁwﬁ?ﬁ?ﬁ%ﬁﬁﬁﬁ@@ﬁmﬁw%{

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

(@) 3z omu AT wd offish & stfaftaa fordl o Wi & Sox foed € @ wed & @9sm o e am
et | Tafaar B e Faa ot B
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PHYSICS
iferer e
(312)
Time : 3 Hours] [Maximum Marks“:=80
T : 3 "] [@TiE : 80

Note : (i) All questions are compulsory. There is no @verallfehoice, however,
alternative choices are given in some questions. dmysuch questions, you

have to attempt only one choice.
(ii)) Marks allotted are indicated agdinst eaeh’question.

(ii1)) Each question from questign N@.3l to°10 has four alternatives - (A), (B),
(C) and (D), out of which“@ne.s most appropriate. Choose the correct
answer among theour altérnatives and write it in your answer-book
against the nufbefyof“the question. No separate time is allotted for

attempting multiplefehoice questions.

et ¢ () 9N & REE ) 9 - # fawew T ¥, fRT Ot 3 uedl o oriafe
fomed @ RhTT T U9l H oNUB! Uk & faehed @ IAC I B

(i) S ST & "EH 3 9 T ¥

@iNHvsT §= 19 10 ¥ yds U ¥ AR fawew — (A), (B), (C) 3R (D) f&
™ ¥ M T @@ % O feed ¥ ¥ @8 s g ek et
ST-GRAHT W U9 AT % AT S [ARad | Sgahicas U9l & o srfaiea
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

JEERAT § AE SR Bl @Teral gs B ool 8 Sl & qiemHeEEd
(I 96 ST &1 39H @F] BN arer faw ¥ o

(A) URd & | (B) W @& |
(C) =l & Fraw (D) SMHHES &1 fHEr
2 The sequence of coloured rings in a carbon resistor\is,sed. yellow, blue and 1

silver. The resistance of the carbon resistor i§ ~

fordl e uferkiess & GNF aeral o1 oTmA &, 0 w@ie, g, S iR T |
39 UidAY® & gaad §

(A) 24 x10°+5% (B) 24x10°+10%

(C) 34x10* +10% (D) 26x10°+5%

R} When a gonstant neb external force acts on an object, which of the following 1
may not'changeé?

(A9, POsit1ON (B) Speed
(C)< Velocity (D) Acceleration

e fpel e X ua Trog v, 9@ 9@ omifug war oot FrefaRaa A @
HE-T qHT gfada T &, I8 "§9g 'Y

(A) Rufa (B) ™
(C) T (D) @
65/ASS/3-312-C | 3 Ef [ 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) 200017 (B) —2001J
(C) Zero (D) —200001J

B Eha FaX ST WEfhd B 10 m B g q@ Rred 5T b ¥ e Sl
T 39 UhH W TS®h BN HEhd UK @ Il oied s« 200 N e @iy 98
qEfhd B T @ b [auda o ¥ @@ | 93fhd 9a B 98, U (6T

SiEECICIECIC
(A) 2000)J (B) —2001J
©€) 3 (D) —20000%
5  An electron moves in a circular path offfadius 2°¢m in a uniform magnetic 1

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

will be :

fohel THEAH TG &F H s Frideld 2 cm BT % IR 99 U I BT @1 8|
i IAFZ Dl T Bl I bdledr ST T JAbIk 99 B FHoar A

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

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

intctference pattern will be :
a7 & TEfrh warr & S et o deEat 161 % orgua ¥ B ar afawir
Tt ¥ 3feass ofix ffiTes @ <iemnetl & srguma 2w

(A) 4:1 B) 1:16
(C) 25:9 D) 1:4
65/ASS/3-312-C | 4 Ef [ 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 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) U & TH SAT-HAT

8 A ray of light is incident normally on the face of@@ tight angled isosceles 1
prism. It then grazes the hypotenuse. The refractive iddeX of the material
of the prism is :

UHIST BT B3 LT Wb THBIG TH GG ARITSIRI oF % U8 X Sifvawred
st By Bl AT o' fieH & &9 @ SETX B Sl 3| e % uered @

IIATh T
(A) 1414 (B) 1.33
(C) 1.73 (D) 24
9 In a transistor, the€€ellector Current is always less than the emitter current, 1
because :

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

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

(D) aCollector side is reverse biased and emitter side is forward biased.
Y ¥ GUE-UT SSih-9T ¥ Hed %y Bl & R

(A) TUTEH IchH IERTT TN B BT BT 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) TUEH AIES Iohd IERIA Tl © SR IcEeie 91gs SR-SrERid Bl ¥
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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 Svhetheflit is a 2

scalar or a vector quantity.

3q Wifqe T & ™ sare fwgar SI aee kg mso! €1 g8 i sy 6 O
arfger fyr & an wieer Tl #)

12 Draw circuit diagrams showing two idemtical eells ‘each of emf E, and 2
internal resistance », connected acrosglan extéenal resistance R (i) in series, and
(i1) in parallel.
3 UTE I ¥ TH Y Wl B BT UdH w1 emf 'E' SR sraie wiaig
¢ Uh S g R % @Y L) SO0 -eH ofT (ii) Wed-wH ¥ Sed g¢ Uiy
Mm@ g9izul

13 How does B&deeay takes place in a given nucleus? Give one example to 2

illustrat€ emiission of [3-particle.

el 8 @ T § B-a fhe YeR afeq Bar 27 B-HU IS B W
Bl h T T IAEI T

14 5 What is a heat engine? Write the three things essentially required for a heat 2
engine to work in a cycle.

THT T 9T BT & 7 39 A SEagdd Fequl Al & A1 gargg S fhEr He
TNE h Uk H BME B & MU AOEd: SE9Td Bl E |
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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’ UG IR WwEE FEEH, 70 TIE ga [eEl aiid Srd # Iae ad @l
amgfa ‘n’ ok aoe=d A B39 UREN 2, A, TUd m & 99 €69y qAET 3§
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-Bregliehwavelength
associated with it?

TH AR SR U% SIeHaT Uh 81 fawary oX @fd fh g & e & & e
HUT &% 1Y HEG STl GO T A AT I 7

17  An electric mixer rated 240 V, 400 W isgonnéeted to a 120 V power line 2
through a transformer to step up the yoltageaWhat is the ratio of the number
of turns in the primary and secondary “€oil.of the transformer? How much
current is drawn from the powgt lineg?

240V, 400 W @t T sifr Ml JgaifFet & e e & gerEa 9 120 V
AR § SIST TAT & qlih el BIVEERT ST 9o | TEHHT &l et oY fadas
Fisaal 9 B B FP oM ? UEX Aed § fhadl 91T |l S 8 7

18 Differentiaté“between the insulators and semiconductors based on the basis 2
of energ¥ Bands.

Totigas! BT T agauiEl o Sdamdl & d" SRl W BT

19 Sketeh the wave front corresponding to 2
(@)” Converging rays
(b) Diverging rays
= & @ aEm emifaq fifve

(a) orfyEmdy fepeol
(b) eruETdr femTol
65/ASS/3-312-C | 7 Ef [ Contd.
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20 A bird is sitting on the floor of a closed glass cage and the cage is in the 4
hand of a girl. Will the girl experience any change in the weight of the cage
when the bird :

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

(i1) flies upward with acceleration ‘a’ .

(ii1) flies downwards with acceleration ‘a’.

(iv) falls freely in the cage.

fpel < &g & IS & %Y T TH uEl o1 ¥ iR ST Ush @l el H |
T TSl S & W 7 fopdl aftadds &1 ogwa woi w9 REeH g, —

(i) Uu® g a7 F IS ARH BT

(i) ST @ X fopell xor ‘2’ & S=ar ¥

(iii) - & iR fpel @R ‘a’” & ST %

(iv) TR o o & A9H Joa &4 § RTEAnE |

21 State the underlying principlef poténtiometer. With the help of a circuit 4

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

iy &1 eEifted Sased Te Tiuy @ & 9erdr § 99w 6
BT SUART wXhCIREl WG WA B SNdNed WaU" HE I fRar
ST ?

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

fome = B ¥ Ran & & IR A Td B WX 99 TN @XM 9@
TE T ol 6 fam= wfa s IO BT &1 S AT H T B swml @l
& fpar S @ @ fawa omgfa we @Y 3Hz @ W B AR gE W R 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.

TUH HE oA Ee wd & am 400K ¥, o & | 200 HA S wa
T o zad ¥ 150 IO R o Frepfyd &Y Tar ¥ o @ife (1) Rie @ aly
(ii) 39 &I Feran|

24 (a) Define Angle of contact. What are factors on which arigle, ofcontact 4
depends?
(b) Water rises in a capillary tube, where as mergmgy falls“in the same tube,
why?
(a) EUE BT B GRATT FARY| I8 B (BRS ©) 9 0 GUb-—H0 & 71
iR wear €7

(b) el Byt el ¥ o O SYREBAT & IGiihT ST ATl § IR BT ad & I
¥ T T Sar $| ST BN § ¢

25  State the basic post@ilates of Bohr's atomic model and prove that the stationary 4

orbits are not equally spased?

IR F G TAeqrs Smurem sfRal @ fafay ofik fag #ifie fF wemd
Here]l P\ did YIFHITT THAAE TEl el B

26 < Prawya 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.

TRaT e & WentaT T STUad 391N & T s fehor Smi@ 9913Y &R g91sT foh ermuae
BV TS TR B0 & AT B9 ®ivr Ud faaes @i & A & 90EY B el
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27 (a) Derive an expression for the impedance of a series LCR circuit.

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€h

Determine the impedance of this circuit.

(a) fmdl goiee LCR uftwer @1 Uidqamen & 0y oIt o= AR odsh
HER T AR @ 9 U it |

(b) g ey LCR uftwy s R=580Q, LE3MmMH wd C=47uF %

® =33 x103rads! wofm a1 & ac/8d d, dfvarfera ¥1 3@ afgy @0
YIaaTeT T Giehe i |

28 What would happen to th€ inferfctence pattern obtained in the Young's 6

double slit experiment when &

(i) One of the slits 1§ ¢losed.

(i1)) The expersiment is performed in water instead of air.
@ilheysource 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) e 9 ¥ us B0 & § w foan S )

(i) WART & g & WHE 9 9 § {61 S §

(iii) =X T & YHIT-AG & IoMd il TT &6 Y9-8 BT SUANT fepar iar 2)
(iv) I+ fafal & 9 & g0 & 9R-9R T/ @ 7|

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

(vi) fofEr ok ud & 9/ & ¢ * Sern I

Why NAND gate is called universal gate? Explaifi hoWwpbasic gates 6
(1) OR (2) AND (3) NOT gate are realised fsom NAND gate? Also state
the truth table of each of these gates.

NAND ThaR &I |k g F Hel ol e ¢ e sie 6 NAND g1

H ITART & @ a% s (1) OREER (2 AND z® (3) NOT &R fre yar

HEiad T o 7 399 G T AN B Foaar el ff SRy
OR / Jya@

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

(b) output charactegistics?

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

dndgpower ‘gain.

fhp-N TR & IWAMTSS Isis faama § ifHanaftis bl &1 STedds & &
e wmifeha gfwer em@ s93U | (a) faer ok (b) Frim erfywero & af-iee b
A

el Svafs I@sie wade & e R, =2000Q, 7 =500Q a1 B=50 %
TO! dieedr Aied ST STk @leY @1 qiehad HIg |
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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 bn
a book shelf. (g=9.8 m/s?)

fral fie & Tfaw o=l iR Rufaw &=l @& 9feamar saRul S9e, SI BTG @Ray |
fpel wTees ET R T T % ARET B AR ST S qghETe
(1) S5fre a% 5 kg 5=@H &I Jwa! B Uhs @ST ek &l

(2) 3T YEH & IS0 B WHL THAA Teb UL O msf B FAM A § AT §l

(3) UwH % I IS0 B [BHT I YE TEW &% ¢ 1 m HU IS o |
(g=9.8 m/s?).
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