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(iv)  FoT-T7 4 g7 W FIE [dHeT 781 & | a9IT T 37 arct gt Fel 4, g 3l arct gt
13537 77977 & | U8 §o1 7 3791 18T TT 597 § & a7 Tk F97 51 HAT &

(v) & I §l, T HEIIRGT A [Tl @ Il BT 3T F THTE
c=3x10%3m/s
h=6.63 x10734Js
e=16x101C
u0=4n><10‘7TmA‘1
g,=8.854x 1012 C2 N m2

1
—=9x 10 Nm?2 C?2
4neo

gTdgI =T SeWH (m,) = 9.1 x 10731 kg
LH 1 geqqH = 1.675 x 1027 kg

e &1 §ea9H = 1.673 x 1027 kg
TG T&AT = 6.023 x 1023 gfd 71 At
SiceeHH b = 1.38 x 10723 JK!

General Instructions :
(i) All questions are compulsory. There are 27 questions in all.
(ii) This question paper has four sections : Section A, Section B, Section C and Section D.
(iii)  Section A contains five questions of one mark each, Section B contains seven
questions of two marks each, Section C contains twelve questions of three marks

i each, and Section D contains three questions of five marks each.

(iv)  There is no overall choice. However, an internal choice(s) has been provided in two
questions of one mark, two questions of two marks, four questions of three marks
and three questions of five marks weightage. You have to attempt only one of the
choices in such questions.

v) You may use the following values of physical constants wherever necessary :
c=3x10m/s
h=6.63 x 1034 Js
e=16x10"1°C
Yy = 41 X 107 TmA™!

gy =8.854 x 10712 C2 N1 m2

1
——=9x10° Nm?2 C?2
47580

Mass of electron (m,) = 9.1 x 103! kg

Mass of neutron = 1.675 x 1027 kg

Mass of proton = 1.673 x 1027 kg

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann constant = 1.38 x 10723 JK~!
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Tug - A
SECTION - A

1. Torelt ST =Tereh wie o fepe T ot fearmg TTeler — Q o Torerd &1 o Yed S q@misy | 1

Draw the pattern of electric field lines, when a point charge — Q is kept near an

uncharged conducting plate.

(2. fe foult =iTereh ohl STESITE 3T 3%k aTY i e T@d g 3Hh il W SigygeR fawara
1 < T KL e STe, it gotareii <l fasfierar fora yehr uftafda grft 2 1

How does the mobility of electrons in a conductor change, if the potential difference
applied across the conductor is doubled, keeping the length and temperature of the

conductor constant ?

3. T forg v et i “Yeeht st ) i farfi | 1
4 HAYAT

forggagrarehia fafertor = wreiq femor § g “disrar <t afams fafau |

Define the term “threshold frequency”, in the context of photoelectric emission.

OR

Define the term “Intensity” in photon picture of electromagnetic radiation.

4. gE IO 30° o ToRET FEA HTEH H WhIR Shi =T R 7 ? 1

What is the speed of light in a denser medium of polarising angle 30° ?

5. HE o oA a e #, Sves Tt % A ofE 1 30 MHz & 6 9 st 99

[ERISIGIRA 1
e

W~ T TeR0T A TR & T foh el W R war ® 2

In sky wave mode of propagation, why is the frequency range of transmitting signals
restricted to less than 30 MHz ?

OR
On what factors does the range of coverage in ground wave propagation depend ?
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SECTION - B

6. @Sl o IIEAT (P, V) IR (P,, V) 7 | Afe 37 Seai o (i) Aoft TASH, (ii) TTed Siem
1 fereft aTafd v o Rl & s=nfoa fopam o 2, @ P, 3R P, o Ui § 39 g1 Ste] § B
ret ITfed & T SIS | 2

Two bulbs are rated (P, V) and (P,, V). If they are connected (i) in series and (ii) in

parallel across a supply V, find the power dissipated in the two combinations in terms
of P, and P,,.

715 YSIIATER o 3T FHTEdA o hl Ikl s 3ra shifsre ekt emdn 1.4 3mad-ies <
g H W@ AW -5D ? | 2

YT

i o Th THETE TIH 1 91 § TadHIh 1.6 2 | 41/2/5 3T & fehdE meem & W@
g ST T 39 T o1 = foere uftesfera hife |

Calculate the radius of curvature of an equi-concave lens of refractive index 1.5, when

it is kept in a medium of refractive index 1.4, to have a power of —5D ?
OR

An equilateral glass prism has a refractive index 1.6 in air. Calculate the angle of

minimum deviation of the prism, when kept in a medium of refractive index 4 \/5/5.

8.  HHM Tas SHefl o fort et ot 3T fordl Tielq sl g3ehl nifa Y fewm & stfvrerrsed

S ferel bl & B 8 - & 1o e St 2 | $9h g =it e et weii <l
o=t o STUTa itehfera hif | 2

An o-particle and a proton of the same kinetic energy are in turn allowed to pass

through a magnetic field §, acting normal to the direction of motion of the particles.
Calculate the ratio of radii of the circular paths described by them.

55/1/1 4 EEE
El

Click this link to buy latest Educart books on Amazon - https://amzn.to/30wEosm


https://amzn.to/3OwEosm

9. SR 1 VT GamT T et Tfoay feafau | ke St it srgam awreed ufewfera Hifg
3R Ieor@ it o a7 ferega greehia Tagy & fope A @ wafa 2 | 2

JAYAT
BISGIST THTY] 1 T IS STIEAT H S ol H&TT JTThIe] THehiord hifaTT |

State Bohr’s quantization condition of angular momentum. Calculate the shortest
wavelength of the Bracket series and state to which part of the electromagnetic

spectrum does it belong.
OR

Calculate the orbital period of the electron in the first excited state of hydrogen atom.

10, FRER TV e & e R @ bt Rifeea g & sifers gt w s i A febe S
ThAT 2 7 Yeh USHT 3 STTITE T o 1=l o $TaH Yrehd o foru =oteh foaflge | 2

Why a signal transmitted from a TV tower cannot be received beyond a certain

distance ? Write the expression for the optimum separation between the receiving and

the transmitting antenna.

11, foegagrad fafewmn &1 an fagra s forga yuma i =me =i T2 o gt ?
U 1 TUTEH Bl (=07 gRT fohd JehR g1 ? 2

Why is wave theory of electromagnetic radiation not able to explain photo electric

effect ? How does photon picture resolve this problem ?

12, M m % Tohell STafia %01 & Teg ¢ et qamesd (L) 3R 1AV & o= fommo &1
i o e i, @ v e et & fored s 1 i R e 2 | 7w am
0T o ST < TRATYT <6 faw & fohd TohR gford har & 2 2

Plot a graph showing variation of de Broglie wavelength (A) associated with a charged

particle of mass m, versus I/W , where V is the potential difference through which
the particle is accelerated. How does this graph give us the information regarding the

magnitude of the charge of the particle ?
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g —-|
SECTION - C
13. (a) Toreft Tohem™ grechia & o degedl z-3181 H THfawd I8 it |
(b) forelt Jea-Tfega 1 siefiw W@ & sHfew freft fog W foega fave & forg =iee
S ST | 3

(a) Draw the equipotential surfaces corresponding to a uniform electric field in the
z-direction.

(b) Derive an expression for the electric potential at any point along the axial line of
an electric dipole.

14. T o fml <61 S whtes i few e gfmer 7 40 Q 377 20 Q & Ufcieeh! & Jefad

T IR oTd <hHITTT : 3
B M 20 0
A | AN B
40 Q
DF——vwWw C
g |
E mbs A F
40V 10
CRC]

fepet wfiet B o 3tved e 1 Bl 8 7 39 fohe weh i qenga e St B 7 fepet iex &g Al
1 YT § A R = 5 Q 3R S Uity 8 | o afeqlie S =l g| gfaly gr 3¢ (awd
qe) Y [T ST &, 1 -1 T formg 1.5 /,, T IR ST 8, A& [, ARFHH Gqor g
2 | S o1 A Yiehford shifT |

S

RAREH v

® | ) (] o | Ce

P
Alg /B Q e |C
«——/, cm >I< (100 - /;) cm ———»]
1 {
| g N
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Using Kirchhoff’s rules, calculate the current through the 40 Q and 20 Q resistors in

the following circuit :

1+ 20 Q
A :l A, B
40 Q
DF——mmwWwwv C
E +II_ wa F
40V 10
OR

What is end error in a metre bridge ? How is it overcome ? The resistances in the two

arms of the metre bridge are R =5 Q and S respectively.

When the resistance S is shunted with an equal resistance, the new balance length

found to be 1.5 /;, where /, is the initial balancing length. Calculate the value of S.

S
R |~\N\/v—|
o | Le () o | e
Ale p /B Q olc
J——/cm >I< (100 - ;) cm ——— "
1 { )
| g N

15, (a) SR 3TN A ol H STANT B STl forgaereh ™ Tl o I i 3TN T o
Teh [ I 3c01d hITT, | ITeh! ST T feARa |

(b) Torg FifSte 6 gremme fogga & &1 3fiEd Sl e 3R SIATRmH Jrehid & &
3TEA ol Tcd o TUH § | 3

(a) Identify the part of the electromagnetic spectrum used in (i) radar and (ii) eye

surgery. Write their frequency range.

(b) Prove that the average energy density of the oscillating electric field is equal to

that of the oscillating magnetic field.
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T T SHIfTT |

YAl

foret T o <STUedTR” bl aitarsT faflgu | 3w feafa § sadais & ©a & w6t
HeATiud <HIfSTT <19 b1 THdS qUTTy 9o A1eIH 8 foet A1eam § =i s @I 2 |

a

16. Ue qum =l ufedmer TRy | grei=a ot fagr=a & =W 1 STam ohieh wiadd o

Define the term wavefront. Using Huygen’s wave theory, verify the law of reflection.

Define the term, “refractive index” of a medium. Verify Snell’s law of refraction when

a plane wavefront is propagating from a denser to a rarer medium.

t17. (a) ST Jehed oh! URTST 3R 38T S] ATreh feAfaw |

(b) 3@ H T FTER Foreft 3T weaTs o =) =rereh, fored wameft amy 1, yenfed &
T g, 9 gl x T ST a 1 i3 I (TH) T &, [EH 91T L, TaTisd &l @ 2 |
3 I YIS TR AT aTet aRomH} a1 o fotu et Sgea— i | 3

I\Il ¥

e— ¥ —)

A 12
a

a

a

(a) Define mutual inductance and write its S.I. unit.
(b) A square loop of side ‘a’ carrying a current I, is kept at distance x from an
infinitely long straight wire carrying a current I, as shown in the figure. Obtain

the expression for the resultant force acting on the loop.

I\Il ¥

e— ¥ —>

A 12
a
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18. (a) forell grarchiy & o T forelt amrael uTe W el i ATt siet 3Tl o fote et
RREEAE
(b) Toreft amaTE! Fuect @i frelt oRfia gk &3 § T W 3R ThiT &3 o e
I ST HIT | 3

(a) Derive the expression for the torque acting on a current carrying loop placed in a
magnetic field.

(b) Explain the significance of a radial magnetic field when a current carrying coil is
kept in it.

19, faere fomg TmmieH feufa # foreft witelia qtefiv (gieseh) o1 Amwifera 3@ wifsm |

fopeft Seremen W@ gEq STuEd! e & AfgyEs hI wiwd ¢t 15 m 3 AR

 weE gl 1.0 cm & | AR 9 G B SHE == H dwd % o feen s g, @
ATGTIH GRT & W1 < Tl o1 SATE 1A ShITSTT, | T5HT 1 SATH 3.48 x 100 m 3R
5T I AT H 3.8 x 108 m 7 | 3

Draw a labelled ray diagram of an astronomical telescope in the near point adjustment

position.

A giant refracting telescope at an observatory has an objective lens of focal length
15 m and an eyepiece of focal length 1.0 cm. If this telescope is used to view the
Moon, find the diameter of the image of the Moon formed by the objective lens. The

diameter of the Moon is 3.48 x 10° m, and the radius of lunar orbit is 3.8 x 108 m.

;zo. (a)  Treehcd o fo1C TT3H 1 T fTRIT | 58eh Hew o6l same Hify |
(b) Torelt B Traeh 1 Fraehia & [@13Ti o TR Fewqyl U1 fafan | 3
T

Y 1 Teh—Teh 3aTal ¢d BU T, Tiagqrashia 3R g Fraeh i qereli & o
i fadieTerd fareg forfiam |

(a) State Gauss’s law for magnetism. Explain its significance.
(b) Write the four important properties of the magnetic field lines due to a bar
magnet.
OR
Write three points of differences between para-, dia- and ferro- magnetic materials,
giving one example for each.
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21. foreht Meufaea Ty % arien’ st ufeamsr forfau | fereft fou o dfeefdes afyres &
ferere <Y T T BH & 20 TUS 3R 30 TUS S TETd sHA: 10000 Terered afa Tepvs 3R
5,000 ferere wfa @ehvs B | t = 0 WX ATiiyeni <t TR T qen 31ary giekfera ifse | 3

Define the term ‘decay constant’ of a radioactive sample. The rate of disintegration of
a given radioactive nucleus is 10000 disintegrations/s and 5,000 disintegrations/s after
20 hr. and 30 hr. respectively from start. Calculate the half life and initial number of

nuclei att = 0.

22. (a) TN WBIEEERE D, D, 3K D, U €=Tcihi % o+ & Feh SUS-3T=RIeT SHA:
2.5eV,2 eV 3R 3 eV & | 90 | B T BIRISRAE 600 nm TUTCE o T 61
TE e B TR ?
(b) AT HITT foF BTSS! 1 T US=lCSTeh SE H ST =l SATE9H 2 | 3

(a) Three photo diodes D, D, and D, are made of semiconductors having band gaps

of 2.5 eV, 2 eV and 3 eV respectively. Which of them will not be able to detect
light of wavelength 600 nm ?

(b)  Why photodiodes are required to operate in reverse bias ? Explain.

23. (a) n—p—n{fﬁl@%?ﬁ?@@%%ﬁﬁﬂﬁﬁqﬁaﬂﬁﬁml
(b) C-E fo=rma & n-p-n givre & fofa stfiremerfores =1 s1emam & & fore afy
e Wifau | same shifsre fos fria stfirenefores ford genr uTe foman ST 8 1 3
YT

ot a1 femerl 61 ufte ST@ Wit sueh! srifafy 6t smen Sk | 3as fasf sk
fonfa qmet w1 oft ameifad hifs |

(a) Describe briefly the functions of the three segments of n-p-n transistor.

(b) Draw the circuit arrangement for studying the output characteristics of n-p-n
transistor in CE configuration. Explain how the output characteristics is
obtained.

OR

Draw the circuit diagram of a full wave rectifier and explain its working. Also, give
the input and output waveforms.

55/1/1 10 ECE
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24. (a) e forelt Irmamy rgfera atm o stfirean 3R freram smemmi i A 3 B gra frefua
R 2, 1 A, B % UGl W WIge Feehich o foTT sk Tt |
(b) 2 MHz 3R 3R 15 V e aicear i forell amgsh a1 1 Aiger & @ fag
20 kHz 3T 3R 10 V Rret dicear o foret dex famer 1 ST fohan T 7 |
HIGTH T THehioTd ShITY, | HTHTI: AT — HEhieh Teh H HH w1 TN STl
27 3

(a) If A and B represent the maximum and minimum amplitudes of an amplitude

modulated wave, write the expression for the modulation index in terms of A & B.

(b) A message signal of frequency 20 kHz and peak voltage 10 V is used to
modulate a carrier of frequency 2 MHz and peak voltage of 15 V. Calculate the

modulation index. Why the modulation index is generally kept less than one ?

gug -

SECTION -D

125, (a) NS TR foREt ac HIq o foXi & AIRa foelt 2oft LCR wftwy <t wrfsmen &
foTu =ises fefge qem ac &1d 6t sTafa < @1y Sfaamen < fo=ror 1 quri & forg
T ST |

(b) LCR 9" ® 379ATe i feufd & Ses 3R 9arier @ il W Aieearsti & = fehaqn
AT BT 8 7

(c) Teret It 1 200 V dc dieedt ¥ HAMTG T T 1A 9 JaTied Bl & | 5o get
T o 50 Hz 3T o 200 V % ac €A § S fohaT ST &, T hadt 0.5A 91T
& yaTfed gl 7 | A HIT foh qE YRt § O e T ] | e T TS
ot afthferd sHfT | 5
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(a) Torelt Ul Ffa o1 sR@ Eifau feept 3T 3= ac dieedr & 9 ac dieear |
iterfda s % fore foran stren 2 3i suent sl fagia fofaw | 39 g # €9
T SHol1- & o =R | ferfay |

(b) oIS BT I Foreeht faega wifer <t |1 220 V W 1200 kW 2, 440 V 9 31fa Icq
A aTe forgld 9 | 20 km G 2 | 1foR F=ro o foTq IR <hi S STt g1 and bt
ATgT 1 Tt 0.5 Q wfa feretiet 8 | 98 vt forgga @A & 4000-220 310
TEBHR & grept Jufariefter W foerd wifdd smed shaam @ | 0T o €9 H AR
TIfeRT- &1 T 3Tk HITT |

(@) In a series LCR circuit connected across an ac source of variable frequency,
obtain the expression for its impedance and draw a plot showing its variation

with frequency of the ac source.

(b) What is the phase difference between the voltages across inductor and the

capacitor at resonance in the LCR circuit ?

: (c) When an inductor is connected to a 200 V dc voltage, a current of 1A flows
through it. When the same inductor is connected to a 200 V, 50 Hz ac source,
only 0.5 A current flows. Explain, why ? Also, calculate the self inductance of

the inductor.
OR

(a) Draw the diagram of a device which is used to decrease high ac voltage into a
low ac voltage and state its working principle. Write four sources of energy loss

in this device.

(b) A small town with a demand of 1200 kW of electric power at 220 V is situated
20 km away from an electric plant generating power at 440 V. The resistance of
the two wire line carrying power is 0.5 Q per km. The town gets the power from
the line through a 4000-220 V step-down transformer at a sub-station in the

town. Estimate the line power loss in the form of heat.

55/1/1 12 EEE
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26. (a) SAfdHT 3R e aitereat % s fyves & aret formd o1 fafsre et w1 aviq
Hifor | 7 o ffer v § sferpror A <t dfierar & for sorep sgea= hifsw |
(b) Tehet Tl W % Hror foada § T 1 gRek 3 mm 2 | fe 3@ 7 W 620 nm
qUTCE T D15 Thavl JehTeT STTTraIad U T ], dl U T Teh TR T Hife
fafere st gl wife 3fam & s gus Thesfora Aifve | 7€ i forld & S H
T 15m7 | 5

YT

(a) Tor wfcfeafoat # qui aTT=iies wraae <hi aftareT w1 Seqor fora Smar & ¢ w1eam o
f ST SR ST % i I d e e i |

(b) IR@ H T FTERX +10 cm; 10 cm 3T +30 cm BIHE gl % oF @H THIE
aferd fru U B | 58 FaSH g o Jifan gfdafsrs shi fRafa sma Hifs |

+10cm —10 cm +30 cm

L iy
i AL

e

(a)  Describe any two characteristic features which distinguish between interference
and diffraction phenomena. Derive the expression for the intensity at a point of

the interference pattern in Young’s double slit experiment.

(b) In the diffraction due to a single slit experiment, the aperture of the slit is 3 mm.
If monochromatic light of wavelength 620 nm is incident normally on the slit,
calculate the separation between the first order minima and the 3" order maxima

on one side of the screen. The distance between the slit and the screen is 1.5 m.

OR

55/1/1 13 %E [P.T.O.
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(@) Under what conditions is the phenomenon of total internal reflection of light
observed ? Obtain the relation between the critical angle of incidence and the

refractive index of the medium.

(b) Three lenses of focal lengths +10 cm, —10 cm and +30 cm are arranged coaxially
as in the figure given below. Find the position of the final image formed by the

combination.

‘ +10cm —10 cm +30 cm
0

(.
== 1T

e

27. (a) Ueh o8 A TS forelt Tt ufgent Gunier i afgertati & sffe maer T S
1wk 1 T 4 guia hife | foreft ganfa o dfaq el & fofe Siere e

HITT |
(b) Terelt TmT= ufgert dunfar @ fawa=m v de AafdE fpen w2 1 30 " @
fornfora ek wuT GTiear < TRl 3177 ST Tenfe o @ Ttera femam T |
39 TN H ghad et 3T 3T § Tehel GUTRA | Hid Sl o1 37T qiehford

T | 5
AT
(a) Tt ega faga i foyea W@ & foreft fog m T & & fofu =9 o=
I |

(b) < T forg, T q, ISV Y H TH gL Y 2m g W @ & | I uim 3
Torg =1 18 =90 W Q37 e I e aefl [T W 39 YR W@ ® 6
Trepma Tge o AT ® | 3mew Q i feufy 3 fos 3ma hifse |
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(a) Describe briefly the process of transferring the charge between the two plates of
a parallel plate capacitor when connected to a battery. Derive an expression for

the energy stored in a capacitor.

(b) A parallel plate capacitor is charged by a battery to a potential difference V.
It is disconnected from battery and then connected to another uncharged
capacitor of the same capacitance. Calculate the ratio of the energy stored in the

combination to the initial energy on the single capacitor.
OR

(a) Derive an expression for the electric field at any point on the equatorial line of

an electric dipole.

(b) Two identical point charges, q each, are kept 2m apart in air. A third point
charge Q of unknown magnitude and sign is placed on the line joining the

charges such that the system remains in equilibrium. Find the position and nature

of Q.
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