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(i) All questions are compulsory. Each question carries equal marks.

(if) Write your name, enrolment number, Al name and subject etc. on the top of
the first page of the answer sheet.
IR GRADBT & UUH T8 WR HUR DI 3R (U] M, hHD, JIIT bs
F1 M, fava onfe W sl | faRay |

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

f=ferRaa & & fr=i @1 & SR <IN | U¥® SR 60-80 Ira] § &1 TR |

(@)

(b)

(©)

Assuming that the frequency of vibration, f, of a wire/string depends on the length
I, tension T and mass per unit length m, establish a formula for f in terms of I, T
and m.

T AR [ TP AR & B B IfFfhcd f IS IR @) o 41g |, a9 T Ta
AR P Ufd SBT3 o615 & SIAM m R R dxcll 8, 7 @1 3 fod f & forg
LTama ual § g wfid #Ifm |

Aplayer throws a ball upwards with initial speed of 29.4 ms*. What are the velocity

and acceleration of the ball at the highest point of its motion? To what height does
the ball rise and after how much time does the ball return to the player's hands?

TP RIS T i Bl URMAG ot 29.4 ms'W SN B OB Bhdl & | 5 &
U & Iedad g WR | & I g @RI B A a1 BAN? g fhae s
dd Sedl & dU1 fhad 99y & 918 g Raars & gii § 9199 11 Wl 87

Two cars A and B are moving in two concentric circular paths at their maximum
permissible speeds. If the speed of the car A is more than the speed of car B, then
which of them is moving in the inner circular path? Justify your answer.

& HR A9 B3l FHGI G TR Yell R UG&—FdH T 3 g7 I8 € | IR BR
A® AT HR BH A A TS 8 Al ITH F B Al BR AR dTel JATHR

7 WX ol J&l 87

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

f=forRad & @ fh=l @1 & SR SINY, Ud IR 60-80 Iai H BIFT =2V |

(@)

Two objects of masses 6 kg and 2 kg are connected by a light cord passing over a
frictionless fixed pulley. Calculate (i) the acceleration of the system, (ii) tension
in the cord.
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6 kgd 2 kg S B Q1 U U Bodbl IR T TH—g¥R 9 LI g8 8 3R
TRl U Ty Ifed ReRr Yefl & SR 9§ Yok I T | §9 UHH HT @xoT fdha=
g du1 TR H a9ra faae 87

(b) You can easily move a brick lying on a floor by gently pushing it by your foot. But
you hurt your foot when you try to kick the brick. Explain why?

fre) fae B3 IR UST 3 BT MU W T IR A gbd B JH I Radaar
Thd 8, IfeT I 3T S ST AN al MUY UR | dle I S | U1 i
BIdT B, ARAT PIY |

(c) A shell at rest explodes into three fragments of equal masses. If two of them fly
off at right angles to one another, each with a speed of 1 ms?, calculate the speed
of the third fragment.

U ReR Mell fawpIfed Blx aRIER GFHF & 9 bel H d¢ ol & | Ifa
$HD QI Ths UP O A FHBI g1 Y UP 1 mstabl =l I R del S
g, Al TR THs B AT DI IOFT DI |

3. A block, as shown in the figure below, is released from rest at position A. To what
height h, will it rise before momentarily coming to rest at position B, if

(i) both the planes are frictionless, and (ii) the planes have coefficient of friciton
u, =0.15?

%%%ﬁ%@mm@ﬁmﬁwm@ﬂﬁﬁgAﬁmm%lﬁ%mem

@ foru faRmMTaRen § o4 A Ugd U wiie fhal Serg (hy) db S, afe

(i) < da1 =y If2d &8, den

(ii) =0 el @1 "yor e p = 0.15 €

A cylindrical tank has water filled in it upto a height of 4.00 m. If a small hole is made
in the wall of the tank near its bottom, calculate the speed of efflux of water. Take value
of g = 9.8 ms2. Will the speed of efflux change if the hole is made 1.00 m above the
bottom of the tank?
TEH JAAIBR b ¥ 4,00 Hiex a8 dd Ul 9_T g7l 2 | I s9@! <aR # Ul &
U U Il 91 B8 &) QA1 SIY a1 S99 Fdher drel Ml @ §81d &1 a9 fda=
BR? g=9.8 ms?g | I SR H BT Udl ¥ Udh HIex HWR &1 Sy a1 &1 u™l &
981 ® 9 H PIs URqa BI?

4. Three gas molecules chosen at random are found to have speeds 500 ms, 1000 ms*

and 1500 ms™? respectively. Calcualte the ratio of their root mean square speed and
average speed.
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Ire fRod wu A g+ MY A I Ui @l @rel Ee: 500 ms, 1000 ms? der 1500
ms' g | STd T AT Hl 9N QAT SHA I BT U FId DI |

OR (31eran)

A cylinder fitted with a movable piston contains 1 mole of oxygen at a temperature of
27° C. The gas is now heated to a temperature of 127°C, keeping its pressure at 1 atm.

(i) Draw a P-V diagram representing the process.

(i)  How much work is done by the gas in this process?
(iii) What is that on which this work is done?

(iv) What is the change in the internal energy of the gas?

(v) How much heat was supplied to the gas?

TP 909 H 27°C R 1 9 RIS 19 2 | 99 § U g9y ¥fed e 8, o 39
H 1 atm S19 9917 G & | T B 127° C 9 db RY fHar S §,

(i) =9 ufhan &I g9 gY TP P-V UTH F18T |
(i) =9 ufshan § 19 gR1 fban &R fdHar S 2?
(iii) P9 W 98 o f&Har Srar 27

(iv) 9 @ aR® ol H fha uRad= grar g7
(v) 9 @ fHI S USH $I Sl 87

Take two different types of metallic springs. One by one fix one end of the spring with
arigid support on a wall and place a metre scale along its side. Place a load of 100 g at
the free end. Note down extension of the spring on the metre scale. Now increase the
load to 200 g and again note down the extension. Repeat this process for 5 different
loads and record your observations. Plot graphs between load and extension for each
spring. Compare and interpret the graphs. Verify the Hooke's law for both the springs.

3N AR & al gifcasd R AT | Th—Ud PR g1 R DI 39 U R
A QAR H o (B S ¢ 3faeT & A1 dAchsy | Ul SR R YT & A1 Uh
HIex YA W) MY | 319 U R & N RN OR 100 g T YR deahisy | 3899 RE
@1 g H g d fg @1 Aiex YA W) A1 | 319 RYT 4R 200 g BT YR TChIsy 3R
g R &1 of=1S | g% 9 fg @l AU | gl Ufshar &1 5 faff=1 9Ri & oy arevigy
Tl S HRYT g5 TS H 9 fg B AMUY | I8 ufshan gav) R & forg qrswrsy |
UE RO & folg R 9 of=g # a fg @& 9 am Gifag | <M1 9l a1 et BHIfTg
qq g HIY | &l R & foly g & 19 &1 Jamu= Sifor |
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feugofi: I g BT SR <A1 A B | TS U B (b FHH T |

(if) Write your name, enrolment number, Al name and subject etc. on the top of
the first page of the answer sheet.

IR GRABT & YoIH T8 TR HUR Pl AR (U1 A, 3ThHAID, NI
Bg @ 9, favy anfe wee vt § gy |

1. Answer any two of the following questions.
frfeRaa uedi 5 9 &=l @1 9ol & IR SR |
(@) State and prove Gauss' law in electrostatics. Use this law to derive Coulomb's law.
fageRafaad # ew @1 fraw foaRay ik 39 Rig PIRTT | $9@T SUIRT oxd
T & W B g B |

(b) A long wire has a semi-circular loop of radius a and carries a current i. Find the
magnetic field at the centre O of the loop.

T o IR H a 5o &1 d—gaieR U 3| OR | 9 i gR1 yarfed 8l W@ ¢ |
U b b O H YIDIY &3 BT A A DI |

o)

(c) An air-cored solenoid 30 cm long and 2.5 cm in diameter contains 1500 closely
wound turns. Calculate the self inductance of the solenoid. (u,=4m x 107 Hm™)

frdll arg pifed aRATfeld &1 s 30 cm 3R 19 2.5 cm g Tl S99 |ed
gsford 1500 B & | URAITRI & 3MTH URdbed Pl URHAI IRDfd BHIFT |
(w,=4n x 107 Hm)

2. Answer any two of the following questions
frforRaa uedl 4 4 fB=i |1 & IR fefay |
(@) A transverse harmonic wave on a string is given by
y (x,t) =4.0sin (48t + 0.016 x)
Find (i) amplitide of particle velocity, and (ii) wave velocity
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el ST H U afrarcl] a’A Bl FforRad AHIeRvT §RT e fdhan 11 5—
y (x,t) =4.05sin (48t + 0.016 x)
(i) 39 O & oIy HUH & 97 BT 1AM,
(ii) T 9T MA@ DI |

(b) For the circuit shown below, calculate power dissipation in each of the three
resistors.

e fewmy ¢ gRuey & 41 afoRiel 5 @ g § &1y 2ufdd &1 0T I |

AAAAA

10 Q M

(c) State and explain Brewster's law. Mention some applications of this law in daily
life.

e Bl 1 fIRay iR gds] R ST | <fe Siles d 39 oW & 6o
STANT BT Ieoid BT |

A 4.0 uF air capacitor is charged to a potential difference of 16.0 V by connecting it to
a battery. The battery is kept connected and a slab of dielectric constant k = 8 is made to
fill the space between the capacitor plates. Calculate the energy stored in the capacitor
in each case.

U a1y |eTRE, fSraa! g1ikear 4.0 uF 8, &1 U gl I Siredr 16.0 V& favar=R
T ARG faan T 2| 9l B JI B R GUIRT & Wil & 99 & @rell
WM W k=8 WGP $I T Ycl 3@ & oIl 2| g Reyfedi # wenlRa 4
Jufed ol b1 aRebe B |

Or (31ran)

In a closed circuit of resistance 10 Q, the flux (in weber) varies with t (in seconds)
according to the equation ¢=6t? - 5t +1. What is the magnitude of induced current at
t=0.15s?

Uh dg gRuy, e ufoRig 10 Q 8, # ifWare (Wb #) &1 t (s #) & 1 aRaa
HHHIU ¢=6t2-5t+1 e AR B & | =1 HINY b t=0.15 s TR URT GRT 1
GRATIT FT BITT?

Aseries LCR circuit with R =50€, L =30 mH and C =40 pF is driven by an ac source
of emf € = 80 sin (15000) volt. Determine

(a) the reactances of the capacitor and the inductor and the impedance of the circuit.
(b) the current amplitude.

(c) resonant frequency of the circuit
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R =50Q, L =30 mH T2 C =40 uF Jad ®Is 9711 ZCR uRu2l Te Gl GRT Al
gR1 AfId § | 39 Ad &1 fagfd 918 91 €= 80 sin (15000) dree & | MeiRa @ifow

(a) FaTRA 3R W& & ufcrard don uRuYr & gfcraren
(b) &TRT AT

(c) uRuer &1 AT 3Rl
Or (31eran)

An electric dipole when held at 30° with respect to a uniform electric field of strength
3 x 10* NC experiences a torque of 27 x 102 N-m. Calculate the dipole moment of
the dipole.

®Is fagd faga 3 x 10* NC 1 URHATT & ghaa fagd &= 9 30° & HIv IR /g S
TR 27 x 10% N-m IR & g1 el &1 3rg9a oxam 2| faga & fgya smeef o
aRaford S |

5. Collect details about refracting and reflecting telescopes and find out which, as on
date, is (i) the largest refracting telescope, and (ii) the largest reflecting astronomical
telescope of the world.

The reflecting telescope made by Newton, called Newtonian reflector, is of Cassegrain
type in which one mirror (objective) is concave and the other convex. There is another
kind of reflecting telescope, called Gregorian type, in which both the mirrors are concave.
Make a ray diagram of such a telescope.

You may also have seen a binocular which is mainly used for the purpose of bird
watching. However, you may also have seen people using it for viewing flying aeroplanes
on the occasion of Republic Day. Find out how a binocular is different from an
astronomical telescope.

g B

YA AR WRIA GBI & IR H BRI heal DIy AT ydT gy & 4
|AY 499 BT (i) FI9 ST AUai] gRaeD, (i) e I$1 URacl Tl G DI
A1 |

<Je gR1 Afia wradi greeie, O el Wadsd wed 2, ST ISR &l
SR U gl (i 99%) Sradel deil ORI SAd 8| U 3 UBR &1 URIad
gresie W B, O W qRexie ded € | 399 Qi & §UUT Ifadd & | 39 qRagid
1 RO AR I15Y |

3 g (ArgrageR) W <@l 8 fSRIhT SUAN &I ®U I ufersyi &l e &
forg favan Siren 2 | fovg o e & SgR WR S9! eIl | ANl bl I$d 8dlg
STEISIl BT gl HRd Al AU <Gl B | Ual Mgy b argiager @ieid
a9 5 yeR A= 2 |
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(i) All questions are compulsory. Each question carries equal marks.

(if) Write your name, enrolment number, Al name and subject etc. on the top of
the first page of the answer sheet.
IR GRABT & YoIH T8 TR HUR Pl AR (U1 A, 3ThHAID, NI
P & T, o anfe W= vt # forRaw |

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

ferferRaa geal # o fhsl €1 & SR foIRau | ye SR 60-80 Y&l # BI9T @13V |

(@)

(b)

(©)

Consider motion of the single electron of the hydrogen atom in the n'" orbit around
the nucleus. Using Bohr's postulate show that the length of the circular orbit (i.e.
circumference) is equal to the de-Broglie wavelength associated with the orbital
electron.

BTSSIoM WRATY B ndl Hell § TS erag™ e & 38— Uah Jarer dwel
A 81 2 | d1E” D1 SRS &1 YA @R §Y ST 59 TSR el
B IR Soide B I axeed & SRIaR B |

13.6
The total energy of the single electron in hydrogen atom is given by E, = — o ev .

Select an appropriate scale to draw first five energy levels (n ranging between 1
and 5) and show emission of all possible spectral lines.

BISSIo URAY] ¥ U Soldgd &I SHoll [+ FHIHR0 §RT &1 SRl §

£, =20y

n nz

U GFARFT U1 BT YA HRA Y Usel UrE (AT n =19 5) il WRI Bl
AU dm @Yl Scafofd WaeH! 13 Bl goisy |

Using Bohr's postulates, obtain a relation between r, the radius of n™ orbit of the

H-atom, and n. From this relation we get the radius of the orbital path of electron
of H-atom in ground state (n = 1) to be r,= 0.53 A°. Calculate the radii of next two
orbits in terms of r .

qIe} Pl JAMYRONSH BT YA B Y, Nd T DR Pell d 1 IR nab
Y S HINY | 39 Fa9 | 89 golag= & =ad W (n=1) & forg B
r.=0.53 A°fAercll & | 3rTell <1 perali &l B3rear r @ usi H§ arfery |
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,He, ¢C, 70

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

fforRaa uedl § ¥ fh=l @1 & Sx falRau | y&® SR 60-80 oeai § BIF1 @12V |

(@)

(b)

©

(b)

©

Physics

Define unified atomic mass unit, u. (i) Express mass of an electron, m , in terms of
ugiventhatm = 9.1 x 10* kg. (i) Mass of a neutronism_=1.008665 u. Express
itin kg.

Qehlch < URHTY] SIHI (U) Dl TR BIMY | (i) Tob Selde™ Bl S| (m),
Qehlch o URHTY] S B uel H Merferg | faur 8 mo=9.1 x 109 kg.

(ii) =T BT TFHE m = 1.008665 U B | $¥Db SIHH Bl YRDe fhairumd §
PHIFSTT |

Some nuclei such as jHe, °C, :°0 have relatively higher B.E./nucleon. Keeping

in mind their high B.E./nucleon, plot the variation of B.E./nucleon with mass
number A for A < 20.

B YA ST B T Holl Ul fFAsi= 37 U1 b 3
TRATLST ¥ 1% T | 39 919 DI &I H W gY dUF ol ufd <gfaetsit @
S T (A <20) & A1 URads & Udh % 913y |

Half life of a certain radioactive nuclei is 20 days. What % of it will decay in

(i) 20 days?
(if) 40 days?
(iii) 10 days?

U Al TS B iy 20 3T 7| 59 A1fe @1 fhae ufcrerd e @
TG |

(i) 20 fe=i #?
(i) 40 fe=i #?
(iii) 10 fe=i #?

How is the working of a transistor as a switch different from its working as an
amplifier?

U Radg & ®U § TifoRex &) B dgld fhd UeR Uh add o drRiugia
I = 2

With the help of a labelled circuit diagram, explain the working of a full-wave
rectifier.

T TR aRue ARG gRT PI—RT ReadR) & $1 B qHesy |

In the circuit diagram of transistor as a switch shown here identify whether the
transistor used is a PNP transistor or an NPN transistor. Give justification for your
answer.

W feu v uRuy oRvg § ue gifoner Rag &) dig &I & 381 § | 9d1sU b

¢IoReR PNP & I1 NPN? 30+ ITR & oy qferd BRI 918y |
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(@)

(b)

(©)

RL
:VO
R, b
5V —— ¢ *
e
ov————
ov
OR (31eran)
For the same input ac rms voltage, how do the output voltages of a half-wave

rectifer and a full-wave rectifier compare?

T FHIE UATac diecsl @ o AL A (rms) & oy qui—av fAedr 3R
FI—RA faedR & fid dlecsil @ a1 dIfoiy |

Figure shows two ideal diodes D, and D,

(i) When the key K is closed, how much current will be drawn from the 6 V
battery?

(it) Which of the two diodes must be reversed so that the current drawn from the
battery is 0.06 ampere?

g fey T aRver sk ¥ &1 s SRS D3R D,E |
(i) Boll Kl 98 &1 TR 6V &1 I ¥ fha-l g1 yanfzd arf?

(i) TRua # fha SRS Bl Ioel HRA W Jexl I ol T8 9RT 0.06 TR &
SITEN?

60Q2
| VW
K 40Q
1 W
& vd) S

With the help of a labelled circuit diagram, explain the working of a Zener diode
as a voltage regulator.
Udh AHifed gRUY RE §RT IR SHIE &I dleesl fTU3& & ®U H

CARICICRSEEIE
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4. [A]
(a)

(b)
[Al
@)
(b)

(@)
(b)

(a)
(b)

Optional Module I: Electronics and Communication System

What do the abbreviations UPS and MCB stand for? What is the role of each of
them.

With the help of a neat labelled diagram explain the working of an optical fibre.
Jpfeus Algyd |: FATEA®l Td gX WaR Yunferdt

Hfére UPS @21 MCB &1 gui wu fofRay | <1 &1 &1 &1 287

U AHifhd foF gR1 Mfedhal BIgaR &I drd A &1 FH=sy |

OR (3f1eran)

What does LCD stand for? How does it function?

What is the necessity of modulation of signals for the purpose of their transmission
from one place to another place. Give any two reasons. What do you understand
by AM and FM?

LCD &1 qui %u ford | I8 & BRI PRl 87

TH WM ¥ G WF 6 o TRV & oy Arged &1 aegsdhdl a4l g,
Pl QI BRI IA8T | AM 3R FM ¥ 39 FI71 FHSK &7

[B] Optional Module I1: Photography and Audio Videograpy

(@)
(b)
[B]
@)
(b)

(@)

(b)

@)
(b)

(@)

(b)

Physics

Distinguish between a 'Normal lens' and a "Wide angle lens' of a camera.
Explain the construction and working of a magnetic tape used for audio recording.

Jpfeus Argya |1: wIeRm®! ta sifear-dfeamms
fPfl ST & TR ol Tl ‘T B BV o H SR W PIfoTY |
et Rere &1 & fog TRt 89 aTal g < &) §3a1 Ud BrRiuEfa @
HHEATRY |
Or (31eran)

List any four factors which affect the duration of exposure of the camera film
while taking a photograph.

With the help of a neat labelled diagram explain the construction of a Compact
Disc (CD) and highlight any two of its features.

PIg IR HRG gAY Sl BICHTE ofd FHI ST FHI BT JAIfAd dxd & |

UHh AMifehd [ R dde 3@ (CD) @1 gl dHsey 3R 9! fdhwal
T faQrydmel o1 Seoid BT |

Project Work

Talk to a professional photographer in your area who is now using a digital camera
for commercial purpose. Talk to him to find out how technology has affected him
commercially. With his help, list the features of a digital camera which are not
available with the conventional cameras employing a film roll.

Visit a camera dealer in your town/ city and collect pamphlets/brochures containing
information about various models of cameras of a particular brand (such as Canon,
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Nikon, Pentax, Sony etc.). Compare salient features of these cameras with the
price range of each model.

gRae B

() 37O IMH—UNT & [h¥] TS BICUTHR, S fSRTcer DA BT T $RaT 2,
A 91 FRD I8 Ul gy & {6 UeR 98 da-id 1 SHd Faard & gHIfad
fear 8 | Sua! werd ¥ f$ficd Sa%1 & S /qgdl @1 udl ey Sl gRM
HMRI (fhedt et arel) H &1 B |

(b) 3T IER B DI SR A Udh AN € (@4, Fe™, I<a, I 3IfR) &
=1 dfedll & MR & IR H SAFBNI UHEd B STd] THRg ARyl &
STd Jedl B ATAR ol B |
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