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Q=T (3597 :
G) @ g7 Sifqard &1 39 g99-97 § FoT 26 F9H &1

(i) SHYST-UT & 5 YT & : TUS 37, @US &, TUS §, @IS T N T 7|

(i) @E T T E5T57 8 JAF H 1 AH &/ TS T H 5 F57 & J9Fh & 2 3% &1

IS G 12 F97 & TO0F & 3 AF &1 TUS T H 4 3F F UF GoaeiRa 97 & 3%
QUe T H 3 Y9I 8 TAF & 5 b &

Gv) F97-93 § AT T FIE [T 781 81 dfG, g TH aict T F97 7, @i A ared
TF g97 § 3R gia Pl aret di g § aRes 997 Yo a1 U) gv
# el T T 597 H @ FaeT TH §97 & H &

(v) & EvIE g 3 [FEfeiiaa Yifae FaaiE & Tl &1 3YET F GHd & -

c=3x10% m/s

h=6.63x10-34 Js
e=1.6%x10"19C
R, =4 X 100" TmA-!

€,=8.854x 10712 C2N-1m~2

L o 9x10°Nm2C?
e,
SFRM Hl TAAHE = 9.1x 10731 kg

2 T TFHM = 1.675x 10727 kg

TIeiF 1 TFAM= 1.673x 1027 kg

AEEl &I = 6.023 x 1023 gfd 7™ 9

SeeSHM fadish= 1.38x 1023 JK-1
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General Instructions :

)
(i)

(iii)

(iv)

)

All questions are compulsory. There are 26 questions in all.

This question paper has five sections : Section A, Section B, Section C, Section D
and Section E.

Section A contains five questions of one mark each, Section B contains five questions
of two marks each, Section C contains twelve questions of three marks each,
Section D contains one value based question of four marks and Section E contains

three questions of five marks each.

There is no overall choice. However, an internal choice has been provided in one
question of two marks, one question of three marks and all the three questions of

five marks weightage. You have to attempt only one of the choices in such questions.
You may use the following values of physical constants wherever necessary.
c=3x10% m/s

h=6.63x10"34Js

e=1.6x10"19C

Lo=4mx10""Tm A-!

€,=8.854x 10712 C2N-1m~2

1

4re,

=9x 10° Nm2(C2

Mass of electron = 9.1 x 10731 kg

Mass of neutron = 1.675x 10-27 kg

Mass of proton = 1.673x 1027 kg

Avogadro’s number = 6.023 X 1023 per gram mole

Boltzmann constant = 1.38x 1023 JK-1
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Qug - A

SECTION - A

1. Tord =merer &) =Tclehdr i gt wifsit) % forT el W AR w272 1

Define the term conductivity of a conductor. On what factors does it depend ?

2. T famdi A 3R B &1 frdt NOR e & faeii & ®9 § swam fem mn g1 fofq 1
Ty Gifay |

Two signals A and B are used as inputs of a NOR gate. Draw the output wave
form.

55/2/E 4
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3. IS a.c. ©Id fSTEH! dieedl V=V sin ot 8, ! fre 7l 9 @ goaifed fenm . 1

¥ dleed V 3R 91T i 1 ot & 919 fo=wor <uiq & faw ume Sife |

An a.c. source of voltage V=V _ sin ot is connected to an ideal inductor. Draw
graphs of voltage V and current i versus wt.

4, TR FifeC fF Tt oeen § fREt eyl G # ac. B9 @ wAIfem v 1
R YR JaAIEd Bt ¢, TG d.c. T ¥ FAMTT A hlg ¥R Jaled T8l s |

Explain why current flows through an ideal capacitor when it is connected to
an a.c. source but not when it is connected to a d.c. source in a steady
state.

5. T URfvEHR P R Q & dRi & YU B oS [ & 91y favarm & faem 1
T feq SR €1 T WIfHe Wl i emf i Ta1 L & A 0 9 o710 fohd
TTeTfHeRar < SR =T ?

| —>

The variation of potential difference V with length [ in case of two potentiometers
wires P and Q is as shown. Which one of these will you prefer for comparing
emfs of two primary cells and why ?

55/2/E 5 P.T.O.
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Qg - d

SECTION - B
6. () ST Tl TR YRR U= Bl © 2 SR U Heaqul Sqam fafeT | 2
(i) FHAIHUEA o IMY WX SSIF &I Jadail Td THd i Saksiiadl & o

frofaes &1 w02

(1) How are infrared waves produced ? Write their one important use.
(1) The thin Ozone layer on top of the stratosphere is crucial for human
survival. Why ?

7. IS BRSNS T S A T oTewen § ®, fhel Wi &1 STauiv ik 2
12.5 eV o1l ol S STl § of1 ST § 1 Scafsid fofeheor i Sreiaqy aiTesd
gRehrferd shifsy 2R 39 9oit <l ve=ne fSod 9 et g1 (et faais

R=1.1%x107 m~! &fifsl@)

e
SR o TATY] HIST 1 STANT hich GUH STord TN | SAIIg 1 T TIehicrd

IS |

A hydrogen atom initially in its ground state absorbs a photon and is in the
excited state with energy 12.5 eV. Calculate the longest wavelength of the
radiation emitted and identify the series to which it belongs. [Take Rydberg
constant R=1.1x10" m 1]

OR
Use Bohr model of hydrogen atom to calculate the speed of the electron in the
first excited state.

8. Tondll TohuAM fagd &5 E § Trdl fg-4a =1 =101 9, | 0, T =[O0 &H § fog 2
T & & fau e g Hife |
Derive an expression for the work done in rotating a dipole from the angle 0,
to 0, in a uniform electric field E.

9. Tfrdla fafy g0 <eiisT fob BrEgoM WA § hefld RV ol & Fr<ih & 2
IR & ARG i AR ¢ STel IRehed Tl g1 fhd YR &l TR 82

Show mathematically how Bohr’s postulate of quantization of orbital angular
momentum in hydrogen atom is explained by de-Broglie’s hypothesis.

10. HIEEA TR i TehoUdl il Seeid hifSTT 9T SHh! hAfafd &l goF St | 2
State the concept of mobile telephony and explain its working.

55/2/E 6
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Qug - |
SECTION - C

11. 9R9Y 3@ &I el ¥ CE fa9= ¥ npn TR &t 301 fshan =1 dem |
e &ifere | Tl ofR faren stfuenetforel @t wedt et @ifeT |
Explain briefly, with the help of a circuit diagram, the transistor action of npn

transistor in CE configuration. Draw the typical shapes of input and output
characteristics.

12. = fou U gfwy # fag A 3R B & o9 Joa-uiar Reefaa wifsw) afe
A SR B &g 10 V i S0 oIt & g1 9, o 9y gry o<l 9 faan
AN ReRfAd iU |

C1=|10 pnF p C2=|20 pF
| |
| |
| R |
Cg=5pnF Cy=10 pF

Calculate the equivalent capacitance between points A and B in the circuit
below. If a battery of 10 V is connected across A and B, calculate the charge
drawn from the battery by the circuit.

Ci=10 pF P Co=20 nF
| |
| R |
Cg3=5pnF Cy=10 pF

13. el fea= e 1 7| 91 diceHie # fog yer uftafda fean <imar €2
IR TRE WIfaT qe Toieh Tl § SHa%] i YfaUY J1d IS8 | TeaqHiel
=1 gfauy G e |

How i1s a galvanometer converted into a voltmeter and an ammeter ? Draw
the relevant diagrams and find the resistance of the arrangement in each case.
Take resistance of galvanometer as G.

55/2/E 7 P.T.O.
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14. () YOI ST WEd 1 Bl € 2 IS fohel TEvdh ¥l H wfed gial © 2 3
(i) Shifaer v IR AYadHich & s= oY Jd il |

(i) T aREe fafen fsed gl o=afite WEde &1 ST 2ial 7 |

(1) What is total internal reflection ? Under what conditions does it occur ?
(11)) Find a relation between critical angle and refractive index.

(111) Name one phenomenon which is based on total internal reflection.

15. 521 R & fordl o1g & 9acl Tl @id & 958 W 769 Q foeme 81 @ § 3
ST 3TIER 36 €A & s C T ALY Q/2 T 39 G ¥ X §ff « W feora
fog A R +2Q 2maw feom 21

() T 9 TR 9rell Tl H1d it |

(i) SYAN & I aren Em fafaw)
(i) @I & F=s C a1 fog A W e smeel W o Jd S|

A
_y®
74 2Qq

A thin metallic spherical shell of radius R carries a charge Q on its surface. A
point charge Q/2 is placed at the centre C and another charge +2Q is placed
outside the shell at A at a distance x from the centre as shown in the figure.

(1) Find the electric flux through the shell.
(1) State the law used.

(111) Find the force on the charges at the centre C of the shell and at the
point A.

A
®
-7 2Q
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Visit www.educationmasters.in | No.1 education portal



16. (a)

(b)

@)

(i1)

(a)
(b)

@)

(i1)

17. @)
(1)
(iii)
@
(ii)

(iii)

el GIGYIh 1 ATl @ Gifaw |
3Tl qeee i ol H WEdl eeie & oy fafeu

e
T YA I AT NG IH G o e Tifae fad sifaw gfafom
gET T ! FAd9 g W a1 B

G gl 1 fa9ed amar & foau =ses fafgw)  fedt gemeeft =t
faded emar # gfg fFg TR &1 <1 Tkt § 2

Draw a schematic diagram of a reflecting telescope.

State the advantages of reflecting telescope over refracting telescope.
OR

Draw a schematic ray diagram of a compound microscope when image is
formed at distance of distinct vision.

Write the expression for resolving power of a compound microscope. How
can the resolving power of a microscope be increased ?

NG Wiged WIRISHES &l fhanfafy 1 9o Hifsy |
fafy= udifa - dgaell & fau fod wrRerE & Afvefes difaw
Tl Ive S YR 3T IEEE O i gaT § efd oo Bt §, ety

N

RIEISRE &1 T U9 99 | il foran Siar €2

Describe the working of photodiode by drawing the circuit diagram.

Draw the characteristics of a photodiode for different illumination
intensities.

Why is photodiode operated in reverse bias even though the reverse bias
current is much weaker than the current in forward bias ?

18. o - & & fag 238U, ®T T4 4.5x 109 T6 T 1 238Uy, o 1 g T T Flshaa
Rehfad wifere | (fean § eemms! 9@ = 6 x 1026 WA / fheime)

Half life of 238U92 against « - decay is 4.5x 109 years. Calculate the

activity of 1g sample of 238U92 ? Given Avagadro’s number = 6 x 1026 atoms/
kmol.

55/2/E
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19. @ MFE R P A A F IR P I mm I & R A& 3
1m & g W@ T B 500 nm T & Jh o fau fha-ses
qRehfeTd hiTeTT |

(b) TIF o) &1 drer’ fhat g e, o twafer) Ted & F<ig e
& i fgfedt e & 10 Sfea= wmw =i 2

(a) In Young’s double slit experiment, two slits are 1 mm apart and the screen
1s placed 1 m away from the slits. Calculate the fringe width when light
of wavelength 500 nm is used.

(b) What should be the width of each slit in order to obtain 10 maxima of

the double slits pattern within the central maximum of the single slit
pattern ?

20. fordt TrawiER, Sl sie &t <1 guss oensti W <1 pusfoar € & wafqew ik 3
fediaeh puefadl W e & foau et Sewen wifaw | sqe neia fagra
fafeT AR mathe iR fedios Frefadl & aued § W o1 9 & & 1] | WdHew
3R fedtas diceasti & o9 HaY I S| TRt ey TFIHRE & Jhaor |
mfer iR g Fuefadl wi ¥R deeasii ¥ 5 yHR Hefud gl €2
Draw a schematic arrangement for winding of primary and secondary coils in
a transformer with the two coils on separate limbs of the core. State its
underlying principle and find the relation between the primary and secondary
voltages in terms of the number of turns of the primary and secondary
windings. How are the currents in the primary and secondary coils related to
the voltages in the case of an ideal transformer ?

21. GPS (Tolree difser faeq) 1 & 8?7 39t sEfafty &1 fagia fafew) 3
What is Global Positioning System ? Explain its working principle in brief.

22, Teu T Utk #, T = diaaedl & sfaa fafewol qen @ = e & faw, 3
ST dreed! (V) 3R yahmt foe[a a1 (1) & fo=ror &l qurfen 7o €1 SR
T FohTe1 Toga AHiR0T 1 STANT HIch aehl o Y JICl hl AT A ST
AT Hitee, S (1) fafvy= agref, W= smafaa fafexon &t w9m dtad,
(i) fafv= g, g 99 1ol & qeged ¥ |

55/2/E 10
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The given graph shows the variation of photo-electric current(I) with the
applied voltage(V) for two different materials and for two different intensities
of the incident radiations. Identify and explain using Einstein’s photo electric
equation the pair of curves that correspond to (1) different materials but same
intensity of incident radiation, (i1) different intensities but same materials.

g ue - q
SECTION -D
23. T¥@ & Tal & W I=9 dicedl X 911 98 ATYRIA 9 39 &M o g 4
TR T T&dT o, iifeh T8 3IHh ©d i 1w fF =R T off, 39k ==
S, S forerer € 3= 39 I8 wuwEn fe wfe & <) 9RO & AU 39 YRR %
R T FA MEvTF €2 We Fa H e R A T IR Y A Ay
IUAAT T & T, q 394 TR S 9 Y fean |
S TS o STHR R A< ST T 999} & IR T -

(a) Ve o1 TR0 S=4 dleed] W HAT Hl ey § 2

() ‘T S Tone Soa vifoa- &1 W1 SUSed Il g1’ AT hifag |
© T 3R 35 9w S g1 Teiia 1 g fafem

Shiv had a high tension tower erected on his farm land. He kept complaining

to the authorities to remove it since it occupied a large portion of his land. His
uncle, who was a teacher, explained to him the need for erecting these towers
for efficient transmission of power. As Shiv got convinced and realized its
significance, he stopped complaining.

Based on the above paragraph, answer the following questions :
(a) Why is it necessary to transport power at high voltages ?
(b) ‘A low power factor implies large power loss’. Explain.

() Write the two values displayed by Shiv and his Uncle.

55/2/E 11 P.T.O.
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Que -9
SECTION - E

24, (a) dUA HifeC fh doRise & TIRA - 318 &1 Afafoam 9 2 &, fedt 5

Tese T S8 M dicd Yoh1e hi digdl | his Iiladd &l Bidl|

(b) SUIH AN §R 39 I ! fafay, o8 I IReet Teadi &t dmn @
W i AYfad g, gfod & a1 81 H&H9 H 90 RIS
T YR, T U fo S0 R0 iy IR vl w % o w@ey,
u=taniB%>|—<|T%I

arerar

(@) oo # ST AR n, 3R n, STUTEATRl & & TEAH B goIH HH I R
ehal 1 & forelt T I3 g0 39 & A1 W e fordll fogfera
fo O =1 gfdfaws T o9 81 a% fag wifew fw -

(b) TH ST 1 ITAN Ik T Heh Gl e HITST | 3Tegeh fhiv 3@
difeu |

€ IS A o9 fordl Toaa v W Reod g1 o1@ Tt fI9 &1 39 9&hR @
a1 ®, T {1 iR dig-<du & gamm gry o o9 & gfafers & o= &8
T (Tefam) 7 21 319 39 Y&701 &1 ITAFT, 3T O ¥ 1 Hied g4 F1a
3 U, ffg TR 1?7 HQ9 U SAren Sifeg |

(a) Explain why the intensity of light coming out of a polaroid does not
change irrespective of the orientation of the pass axis of the polaroid.

(b) State, using a proper diagram, the condition when unpolarized light
incident on the boundary between two transparent media produces
polarised light. Explain briefly.

Hence show that the angle of incidence ‘iB’ 1s related to the refractive index
w by the relation, p=tan iB'

55/2/E 12
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OR

(a) A point object O on the principle axis of a spherical surface of radius of
curvature R separating two media of refractive indices n; and n, forms
an image ‘I’ as shown in the figure.

Prove that

(b) Use this expression to derive lens maker’s formula. Draw the necessary
diagram.

(¢) A convex lens is placed over a plane mirror. A pin is now positioned so
that there is no parallax between the pin and its image formed by this
lens-mirror combination. How will you use this observation to find focal
length of the lens ? Explain briefly.

25. () WX fas =t fean fafy &1 fagra fafaw #ieX faw g fedt sm@ 5
yfa0y =1 I wE & fau 9fwy omw wifsw swEm feen S g
TS TR FF Fcq= I |
() R SR S T arat foret #Hiex fost § = fagm feafd A 9 40 em W W
T Bt B0 afe gfadiy S &% uwd § 1 30 Q 1 gfale gt e fe
ST, < ¥4 T8 ferfd A 9 50 cm §80 W I ST 81 R 3R S & AW 9@
HITTT |

30 Q

AVAVAY
R S L
—o—"\\\—e AN
Ae B

()
\/
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SPEN

(@) THEHH foe@ & E # feord fgya ol p ol forelt fgya w e
el ATl & faw =S Fea= it gfee w9 H foaed ge, o
atreqof ont feem o1 femmn wifse) 3@ wfcw w0 § stfysged wifsg

(b) I TWIST Tk &= T fSen | 107 ¢ I g forelt fgya =t Feurfast il

Heel wB)=—p.E g K H I §| T GER, W E@SHT e
o i feafq & wurft dqe ot fufa § o e o foren o0 <
A RIS |

(1) State the principle of working of a meter bridge. Draw the circuit diagram
for finding an unknown resistance using a meter bridge. Derive the
relevant formula used.

(1)) In a meter bridge with R and S in the gaps, the null point is found at
40 cm from A. If a resistance of 30 () is connected in parallel with S, the
null point occurs at 50 cm from A. Determine the values of R and S.

30 Q

AN
R S L
—o—A\A\\—e AN
Ae ¢ B

A
\/

OR
(a) Deduce the expression for the torque acting on a dipole of dipole

moment P placed in a uniform electricfield E. Depict the direction
of the torque. Express it in the vector form.

(b) Show that the potential energy of a dipole making angle 6 with the

direction of the field is given by 11(9)=—f>.1:3. Hence find out the

amount of work done in rotating it from the position of unstable
equilibrium to the stable equilibrium.

55/2/E 14
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26. () WEIICH 1 AHIhd JANG Tiaq | 5
() € TUET fF AEacie § STl 1 STeded S & 9re $iR g uY
I e W AR T Far 5| O H 1 Ied T2

(iii) HIE TAFRM 100 V favam=R I @Rd T o 99 0.004 T & THIAN
TEHT & |, Sl gE! (A ®i TS0 & TEd §, JA% wA ¢ Sorae
& gt Y i e aRefea sifsT

AAAT
@ < Y, T, IR e, S 1 R 1, # Rt ar] 9ue fem §
Yoifed & W §, % HRU e &7 @ Eifey |
(i) Tk =TeTeh o R T dleleh T 39 Jrahid & o T =isteh fafaw
T Thich TR W a1 & o =S a1 HifsT |
(i) 39 9 & feen Fuifa S |
(iv) -9 <9t 3w #, drR PQ feer R, Sfefe oieR 9191 ABCD, 379 Yafed

YRIT & HROY, A FH & U Tda § 1 FRO Afed 98 Seor@ shifsie fo
191 fore fowm # wIfa STgan ouH & TR Hdl T

P
A—> B
I A Y
Ia A D P C
«—Jd—><«—d—>

(1) Draw a neat labeled diagram of a cyclotron.

(1) Show that time period of ions in cyclotron is independent of both the speed
of ion and radius of circular path. What is the significance of this
property ?

(111) An electron after being accelerated through a potential difference of
100 V enters a uniform magnetic field of 0.004 T perpendicular to its
direction of motion. Calculate the radius of the path described by the
electron.

55/2/E 15 P.T.O.
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OR

(1) Depict magnetic field lines due to two straight, long, parallel conductors
carrying steady currents I, and I, in the same direction.

(1) Write the expression for the magnetic field produced by one of the
conductor over the other. Deduce an expression for the force per unit
length.

(111) Determine the direction of this force.

(1v) In figure given below, wire PQ is fixed while the square loop ABCD is
free to move under the influence of currents flowing in them. State with
reason, in which direction does the loop begin to move or rotate ?

P
A—> B
I A Y
Ia A D P C
«—Jd—><«—d—>
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