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(i) All questions are compulsory. Each question carries equal marks.
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(i1) Write your name, enrolment number, Al name and subject etc. on the top of
the first page of the answer sheet.

TR RGBT & YoH T8 TR HWR DI AR AU 4, AJhHD, eTTT bs
F1 M, f[awa anfe T el H forlag |

1.  Answer any two of the following questions in about 60-80 words each.

f=ferlRad 9 9 fh=l €1 & SR AT U6 IR 60-80 I&T H 19T =12V |

(a)

(b)

(©)

Physics

ct’
The distance travelled by a body is given by x =a+bt+ R

. Where t is time

and a, b, c and d are constants. Final the dimensions of these constants.

TP I R AT H TF @) T 0 | 98 a, b, cdAT d
e 81 g7 il o fa9g =i S |
An object is revolving in a vertical circle of radius
9.8 m, with a velocity whch is just enought to make
it complete the loop, as shown in figure. Find the
change in velocity of the object when it reaches from

position A to position C (AC is horizontal line
parallel to earth's surface)

T g Ueh SHedlER ig U IR VA 97 F FH 8] 8 b Sb—3dh U qul dRe
& forg vl 21| = | gerig Refd AW Rfd C d% ugae 5 9% & 971 4 81
qrel gRadd &1 IRATT S HINTY (AC Tedl &1 A8 & IR 2) |

The motion of two cars A and B moving on level road was observed, from the
same place at the same instant. The car A was found to be moving with a constant
velocity of 10 ms” and car B started its motion with a constant acceleration of
12 ms?. When car B was at a distance of 400m from the starting point, what was
the distance between car A and car B.

U WM A Uh & G9I TR AT UR™ B dlell & BRI AT B P fd &1
U&ToT fhar T PR A 10ms' & 99 971 ¥ U9 R B 12 ms?2d fud @xor
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H A Bl 8| BR B §RT 400m & T T IR R BR ATd &R B &
2 R ST DI |

Answer any two of the following questions in about 60-80 words each.

f=forRad & 9 fh=sl @1 & SR INTY, U6 IR 60-80 &1 H BT a7 |

(a) Atwo kg ball is dropped from a certain height on a pan attached to a spring. The
force constant of the spring is 200 Nm! and it is compressed by 2cm when the ball
falls on the system. Calculate the height from which the ball is dropped.

Tl fHur somE @ e e Ue [A¥ed SO 9 TP Uds IR RE S R
TeTsl Ush Seaier Ry wR feat 8 | Ry &1 91 f¥ard 200 Nm! € U9 g fiRA
A R # 2cm &1 U BIAT 8 | IO §RT S BT {6 g @ fod Sarg
I R Srar 2

(b) A wooden plank of mass 100 kg and length 2m is floating on water in a water
pond as shown in figure. A child of mass 20 kg moves from one end of the plank
to the other end. Calculate the displacement of the wooden plank, if any.

100 kg @ UG 2m TS
P b &1 At | el % %
TR R =T © o o fo # A B

ST 1 % | 20 kg SIHT
P Th dddd a& b Uh
R 9 Faax g R W
el § | A AP b & == ===
g favemd Bl B A1 e e o
BT AT BT |

(¢) Aheatengine is working between 27°C and 427° C. To increase the efficiency of

the engine one can change difference of temperature by 100°C in three different
ways: (i) decreasing the temperature of sink by 50°“ and increasing the temperature
of source by 50°C (ii) by increasing the temperature of source only by 100°C (iii)
by decreasing the temperature of sink only by 100°C. Which of these three modes
is suitable and why?
TH S 3o 27°C Ud 427°C & HeJ BRI & | $ol4 &l qeral dfg & forg
aar=R § fEfoRag 9 UdR A 100°C &1 aRads o1 ST Aot 2 | () Rie
BT AT 50°C HH B 3R AT BT a9 50°C 98T B (ii) ATF GId BT a1 100°C
T BN (iii) AT b &1 a9 100°C HH BB | 374 I AT FaveT Sfd 8 3R
Fqi?

Establish the relation between escape velocity and orbital velocity. Also mention the
path of an object around the earth if its velocity is

(1) equal to orbital velocity
(i1) less than orbital velocity

(ii1) more than orbital

Physics



FeT 9 T AR 97 H Fag R0 SIS | Uil & IRI AR g9 7 fUve & g
@1 gfa f feigy afe fis &1 o

(i) ®NT IT D A 2|

(i) PN o, 4§ 4 B |

(ili) P a1 | 31 7 |

OR (312ran)

The relation of temperature variation on

two different scales is shown in the 12
adjoining figure. Establish the relation R
between °F and °C. Redraw the graph
showing a specific value of temperature

which is equal for both °F and °C.

a1 = Wbl IR d9 gRadd BT ATH

SeaT T B | F U9 °C H dey wenfug 32
PTG | % R | 91 HR 39 R I8

amn sifdd BIfce s forg Afeqad

Uq HEXEse YA TR HF §RI6R & | © — —100°C

4. Aliftis going up. The total mass of the lift and the passengers is 1500 kg. The variation
in the speed of the lift is shown in the graph. (a) calculate the tension in the rope pulling
the lift at time t, where (i) t = 1s (i) t= 6s (iii) t= 11s. Also calculate the height to which
the lift takes the passengers.

TP HWR Ol & forde v gl
faem™ Il &1 fd g
1500 kg g | 9% # foTde &1 a0y
& AT I gRIA AT TR |
I (i) t = s (ii) t= 6s (iii) t=
11s R fode &1 @ia &1 =G0 4
TG B U BN | TS A |\
1 difoe 6 fode e Sarg | , , , |

a9 It B of o ¥ 0 2 4 6 8 0 12
—> ®

/]

=ms’!

%V

OR (312ran)

Aring of mass M and Radius R is rotated about different axes of rotation applying the
same torque as sown in figure.

@) & L

axis of rotation is asix of rotation axis of rotation (parallel
perpendicular to plane of ring. (diameter) to diameter)
(el 318 aer B oTHad ©) (CUREEEIC ) (o 18T N B FHIR )

Calculate the speed of rotations in each case and justify your observations.
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M g4 U4 R o1 &1 e -1 gRIgl & |mer i § 2y srgar goi
Rl & | TP GBIV H FHM STV ARG Bl & A1 9! goIF A BT Jorl
DITY A IR & FHIT H T ST |

You may have seen different number of springs in many uses. You may also have seen
a slinky (special spring having large length). Measure its unstretched length and count
the number of turns.

Now suspend the slinky vertically and with a metre scall measure its length. Record the
observations in terms of total length of the slinking, separation of the successive turns
in first quarter, second quarter, third quarter and last quarter part of slinky. Report your
observations by suspending half of the slinky. Reason out all the observations.

gRgie B

U 3Fd A H A= gpR & KU < 8 | e+ Retan (favy Rt foraan
TS 3 B) ff <& B | A O Refdt @) oIS U9 BRI @ el S|
HITY | 379 Refan! BT FHeaieRd: dcdrsy | Red! o Gt owTs Td yed ares, fgda
TITg, T 2T Ud AT BTg 91N H &1 FH1Y & BRI & Hed g3 b Ual d Yol
@1 Re1E HINTT | 39 TR B el ReAd! FAch! dR GEXigy | U4 Yeqoii dl dab
R AR B |
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(i) All questions are compulsory. Each question carries equal marks.
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(i) Write your name, enrolment number, Al name and subject etc. on the top of
the first page of the answer sheet.
IR GRADT & UH U8 W HWR DI AR AU M, AThHAID, eI
B Bl M, f[Aug anfe we weal # fofy |

1. Answer any two of the following questions.

f=ferRad ue=i & 9 fh=l 1 yHl & IR SINIT |

(@)

(b)

Physics

A 20uF capacitor, an 80 mH inductor and and 802 resistor are connected in series
with an ac source of emf.

V =200 sin 500t volt

Find

(1) Impedance of the circuit

(i1)) Resonant frequency of the circuit

(i11) Phase relations betwen voltage and current

20UF &1 U FITR, 80 mH &1 U U Td 80Q &I Udh UfcRIgd Sviishd 4
T YATad] IR Aid & A1 Sk W g, Nrae fAgd e 99 @

V =200 sin 500 t dTee

O I,

() uRuer & gfcramar @ |

(i) YRUY P AT IATART B |

(iii) dTeedl Ud &RT & 91 & HAT—aae D |

3V 6Q
Using Kirchoff’s laws, calculate the 1] ANNWA
S ; + -
potential differrence across 82 resistor.
@ T gRue ¥, fevdin & Faw o 30
H¥Dp 8Q ufaias @ i & g VAWV 1]+
qreedl ®I T HIRTT | 6V
8Q
NV
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You are given an isolated parallel plate capacitor of capacitance C, charged to a
potential difference V. What will happen to the following when the separation
between the plates is doubled with the help of insulating handles attached to the
plates?

(1) capacitance

(i) potential difference

(ii1) charge of plates

(iv) energy stored in the capacitor.

3JMUd! C oRAT &1 TH Uahd THR ©ie JeaiRa faar g e smafea
PR THD! @ISl B 9 V dieed] S DI T 7| ©iel 9 IS fagaRidl sfsdi
ERI @i & §1 & g Bl QAT dR & d F=feiRad R a1 g9rd aem?
(i) &TRar W) |

(i) favma=R W= |

(iil) ISl & 3TIe W |

(iv) FgRE 3 Fufdd o1l w1 |

Answer any two of the following questions

fer=aforRad gt § O fP=gl Q1 & SR fafauy |

(a)

(b)

©

State Gauss’ theorm in electrostatics and use it to find field strength at a distance
R from a point charge Q.

AgaRAfa@T o1 e gHy ey &fiR fag amder Q @ R g1 WR &F & digan
A B & oIy gAHT ITANT BIFT |

A 16 m long copper wire is used to make a 100 turn flat coil of square cross-
section. Calculate the magnetic moment of the coil if it crries a current of 2 ampere.

16 &% dld & AR &I SUAN B 100 BRI B FUS], IBR JUR BIC aqrel]
TP Hscll 918 TS 2 | Al IF Heell H 2A B gRT Yaifed &l SR Al g9

FHEGII TN B IO BT |

Calculate the radius r of the circular path followed by a charge q as it enters a
uniform magnetic field B with velocity v perpendicular to B. What is the work
done by this force over half the circumference of the circular path?

PIS 3MAY q U FHH DI &3 B S o dd v a7 I U &Rl g, o ford
FATDBR T W I8 ol SFH! 501 & T0HT BT | AT R AR 9 B
PR AT GRT o< D 37l IR R gA+ H b SR fdbar SR

What type of waves are formed in an open pipe? Fundamental frequency of oscillation
of a closed pipe is 400 Hz, what will be the fundamental frequency of oscillation of an
open pope of same length? Use diagrams to support your answer.

o RRI aTel urgy H {69 gR & a3 991 & | IS 98 uIsy § o Qlol bl
A 400 Hz 81 o1 I of¥Tg & qadd UIgd | reHl ! AT 91 8RN? (U IR
1 fEl @ FErRar 9 |qHssy |
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Or (372ran)

A SONAR system fixed on a submarine operates at a frequency of 50 kHz. An enemy
submarine moves towards the SONAR with a speed of 360 kmh'. What is frequency of
sound reflected by the submarine? speed of sound in water may be taken as 1500 ms™'.

el gl W & Td WHMR (SONAR) 50 kHz Jaftl TR BRI &=l 2 | I & T
TSl §9 AR $I 3R 360 kmh' & I I 1 @I | g I RN 89 dTell
&g P mafy w1 B? S § & & 9 &1 99 1500 ms o Fdhd B |

4. The terminal potential difference between the terminals of a battery of e.m.f. E and
internal resistance r is measured to be 1.6 volt, when 0.5A current is drawn from it and
1.2 volt, when 1A current is drawn from it

Calculate emf and internal resistance of the cell.

faega am8® 91 E Ud =iRe UfRIE r & 92 A 0.5A gR1 oid 8 d 59 RRI &
g fAvaTaR 1.6V 9191 STl © 3R IfT 1A 9RT 7d 8 ) favar=R 1.2V |197 Sl © |
I8 B e.m.f. U9 3ARe UfRIY &I ITOMET BITOTT |

Or (372ran)

A progressive ware is represented by y = 3 x 10 (100mt—0.5 x), ST&f x d y I Hlex H
Ud AT 1 Ad$ H AT AT & | 0T BT (1) TRT & 97 DI (i) T 0T H A
S dTel BUN B IIT—ATH DI

5. Insulated copper and aluminium wires are used in electrical installations for domestic
and industrial purposes. Wires sold in the market are available in various kinds/varieties
in terms of insulation as well as thickness and number of strands. Visit shops in your
neighbouhood and collect as much information about these wires as possible. Also
collect samples of such wires.

gRarer ar

Tl U4 fenfie wraf 7 uyged derdi ftemi # fagaRed dfs vd gogHifem &
AR} &1 ITART fHAT ST & | IR H TRE—ARE & [dolell & IR U« & o4
fagaRiel uarell, ARI & HICTS, UH SIaRY & ax Udel dRI Bl F&AT 3MfS H 3R

BIAT B | 3O 37 U1 & fasTell & IR 99+ arell GdhHl H i) 391 aRi & a9
H S SMeR! 919 &R Fahdd 8 DI AR 96 T 9l $Hes difom |
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(i) All questions are compulsory. Each question carries equal marks.

(i1) Write your name, enrolment number, Al name and subject etc. on the top of
the first page of the answer sheet.
IR GRADT & UH U8 W HWR DI IR AU M, AThHAID, eI
B Bl M, f[aug anfe W weal # fofy |

Answer any two of the following questions in about 60-80 words.

ferferRaa geal # 9 fh=l a1 & SR fIRau | ue SR 60-80 Isal # 197 @13V |

(a)

(b)

(©

State laws of radioactive decay and define the half life of a radioactive substance.
Afeafeea egar & g9 ey o fodl sar ufdeq uared o smiy @
aReTYT ST |

Show that the fraction of radioactive substance left behind afte time 't' is given as

, where T denotes the half life of the substance.

t

TS P tAbs & uard Irafdre fSAfded ugred ol fA=rds 3, ﬂ:(le

m, \2
BIdT B, Siel T yat1ef & 3@y ¢ |

(1) Afteraseries of alpha and beta decays, plutanium-239 ( -Pu ) becomes lead-

207 . How many alpha and beta particles are emitted in the complete decay
scheme?
TSl Td Il &5 B Sl & UvEnd fel-ad -239 e PR S -

207 21 ST © | Fegol er—ushd W fahael Yol wa diel sl R 8 57

(i) At a given instant there are 25% undecayed radioactive neclei in a sample.
After 10s, the number of undecayed nuclei reduces to 12.5%. Calculate
* mean life of the nuclei
* the time in which the number of undecayed nuclei further reduces to 6.25%
of the reduced number

Physics
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T eror faery wR, fhell ugted & U T H 25% Aetyd A1f¥9e © 10s & udrd
eI MWD B @ 12.5% I8 S & | T BITY

— WDl B A I B |

— 9 9Hg & 9 1e1Rd AWeT B ERT IR U BRI b gTETd UTd
39 =T DY 6.25% X8 SR |

Answer any two of the following questions in about 60-80 words.

fforRaa Ul § ¥ fh=l @1 & SR falRau | u&® SR 60-80 oreai § BIF1 12T |

(@)

(b)

(©)

Two polaroids are kept crosssed relative to each other. Now, one of them is rotated
through 60°. What percentage of incident unpolarised light will pass through the
system.

S UIeRITE Tdh O & ATU8 oFadad T T & | 319 §H ¥ U UTeiRigs &l 60°
& DI R GAT 31 T B | Ugel WeRiS W IS dTel IEfId Gabrer &1 fohe=
gfaerd TR UelRIS & IR—UR SIRATT?

Show that the minimum distance between an object and its real image by a convex
lens is 4f, where 'f" is the focal length of the lens.

Seligd fob fhel) 9% SR I YU | g9 dlel SAD draifds Uil & dr=
FATH G 4f BN © | FET f, oI BT BIbd g3 B |

The work function of a certain surface is 4 ev.
(i) What do you infer from the statement?

(i1)) What is the maximum velocity of the photoelectrons emitted by light of
frequency 10" hz incident on the surface.

h=6.625 x 103* Js and lev=1.602 x 10°"°J

frelt gl @1 FRIweH B

() 39 ®IT ¥ M9 R fTpy wrera 87

(i) 39 9a8 W AT 10" hz MART BT YHTI ST ST A1 SEA ST B
qTel BicIgoidg =l &l MfHad I w1 8I?
h=6.625 x 103 Js and lev =1.602 x 10°J

Characteristic curve of a p.n. junction diode is ? (i,

as shown "

(@)

(b)

©)

What is the forward voltage at which the
current through the junction starts to
increase rapidly? What is the voltage called? | . . . [ g

What is the reverse voltage at which the pn A !"_ : 2
junction breaks down with sudden rise in ~ "Tan"|
reverse currect? What is this voltage called. (o

how is avalanche breakdown different from |
zener breakdown.
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(d)

Name the reverse biased diode which is used for reading of computer punched
cards and tapes.

(e) Name the forward biased diode which is used in solid state video display?
e f8 Srre @1 ifider am o | qen M B |
(a) Salcedl @ fbd 99 & forv i § yarfed 819 arell 9RT &1 719 dofl | 98+
AT §7 39 diced] @1 {9 9 ¥ YHRd 57
(b) UTI—dreedl & fbd A9 @ foIv Y W9 89 & HRU UTI—YRT &1 A7 \H
q¢ Sl 2° $9 dleedl dl fhd 9 A YHRA 2°
(c) T WA SR WA 9 f59 yeR = 8 87
(d) PFYER U= BT U9 < DI Y & oY IUAN 6y S dTel v qraqar gad
SRS &1 9 gagy |
(e) ¥ NERIRIG SRS &1 A Jasd ol Aifere we fafed § wyad &rar 2 |
OR (37ran)
The figure shows the output characteristics of a transistor.
, . . Breakdown ragion
(a) Name the configuration of the transistor.
(b) Draw circuit diagram of a n-p-n transistor 4 8 s = BO pA J [
for such a configuration. fﬁ [
61 la = 60 pA
(c) If the current gain for the configurationis ' S i|
20, what would be the change in I_if I is & 4 {k-line n = 40 pA i
changed by an amount 20pA. x sl -’
2 fa =20 W& Ao /I
(d) Show thatle=1 +1
(e) Using the graph calculate current gain of M— .fﬂ = u. - .
the transistor. S L
frel) eiforer @ T erfereror forar & g9l Ve (V) s
T B  Ouipui characteristics of a
(@) ZRRER B RO BRI 8 ST A (oo onadn oot o i
SR T 87 et iftererer)
(b) = o= # e @I ST dRd gU uRUY RY §91=Y |
(c) =9 fa=gret & afe oy @if@r 20 €1, a1 20uA & 1 ¥ Y aRads @ el 14
fper uRac= B
(d) S b I =1 +1
(e) UTH BT IYANT HRP SRS Bl TR AT BT UM HIFY |
[A] Optional Module I: Electronics and Communication System
(a) Explain the working principle of a regulated power supply.
(b) What is the role of a zener diode in it?
(c) Explain the basic function of a power sypply by drawing a block diagram.

[A] d®fous Aisgd I: SATGEiA®l T g1 |@aR yonfert

(a)

e ofdd uer &1 & Rigia 9assy |
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(b) SR SHTS &I 3AH FT AP 87
(c) <A NG P IUANT HRS A YT BT A BRI AHSY |
OR (312ran)

(a) Using a block diagram explain the working principle of an inverter.
(b) State some of the important applications of inverters.

(c) Whattype of output wave form you get from inverters generally installed in houses.

(a) AP NG BT SYANT BB YdUh B BRI RIgid THsSY |

(b) Thudl & HB He@yel IuAr ffey |

(c) TRV H o YUdl & fHH BT aRITwy AEd: {69 UHR BT BT 87
[B] Optional Moduel I1: Photography and Audio Videograpy

(a) Describe the structure and characteristics of a photographic film.

(b) Describe the processing method of an exposed film.

(c) What is the common name of sodium thiosulphate? What role does it play in film
processing?

[B] dwfous Aisga II: wieRmw 4 siifsal-fafsar arw
(a) HISUTP! fhed P =T 3R SAALTON BT o HIRY |
(b) T emmaRa fhew & ushdor & fafd &1 gui= AT |

(c) WAIfSIH oI Aewe AMNIG: fhd 99 & ST SIar 87 fhed Usheor § s
F7 T Bl 87

Or (372ran)
(a) Using block diagram explain the various functions performed by a tape recorder.
(b) What is role of heads in a tape recorder?

(c) Why should the playback head have larger number of turns in its windings than
record and eraser heads.

(a) AP INY gRT SURBIEX & gRI by WM dTel w11 Bl THSMSY |
(b) T AWl & w1 e Bkl g?

(c) SNOR Ud Repfe oMl & Jan d widd M & geeil d AU o WAl
e i Bl 87?

5. Place two plane mirrors at a certain angle. Place an object between them. Count the
number of images formed in the mirrors. Repeat the experiment by changing the angle
(6) between the mirrors. Record your observations establish a relationship between the

number of images and the angle (0).

S AT UV DI U GAR & A1 By DIVl g9 §Y IR | §99 41 U BICT O]
IR 3R YN H 99 39D Ufafdal o) dwan A | S0 98w afv=1 el w=
4 Tl Ufafdwl &1 F==1 Are STy | gfafddl @1 |1 iR Ui & 9 @ Pion
H 9y w@fud Sy |
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