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QT (3597 :
G) @Yt gv7 sfvart &1 39 geT-97 § FoT 26 F9T &

(i) SHYST-TT & 5 YT & : TUS 37, U &, TUS g, GUE T N T 7|

(i) @ AT E5JTE JAdF F 1 3F 81 @S TT 5597 8 JAF & 2 HF &1
GUE T H 12 Jo7 & JOF & 3 3% &1 TUS T H 4 37 P T oAIdIRa g9 & 3%
QUe T H 3 Y9I 8 TAF & 5 3F &

(v) F¥7-97 § T W FE f9hcq 78 8/ aify, g 37 arcd Tk J97 5 a7 APl arct
TF gv7 ¥ 3R gia Bl aret di gE § aRes 997 Yo a1 UF gv
H 39! 7T T 597 H G Feaer TH GI7 & T &

(v) & EvIE g 3 [FEfiiaa Yifae Faaisl & Tl s 3T F GgHd & -

c=3x10% m/s

h=6.63x1034 Js
e=1.6x10"19C
wy=4mx10"7Tm A1
€,=8.854x 10712 C2N-1m~2

1

e,

= 9x 109 Nm2 (2

SUFRM &l TAAHE = 9.1x 10731 kg

2 1 TFHH = 1.675x 10727 kg

JIe &1 A= 1.673x 10-27 kg

AEEl &I = 6.023 x 1023 gfd 7™ 9

SieesHM fadieh= 1.38x 1023 JK-1

55/2/E 2

Get More Learning Materials Here : & m @) www.studentbro.in



General Instructions :
(1) All questions are compulsory. There are 26 questions in all.

(i1) This question paper has five sections : Section A, Section B, Section C, Section D
and Section E.

(iit) 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.

(iv) 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.
(v) 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(C 2

Mass of electron = 9.1 x 1031 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

55/2/E 3 P.T.O.
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Qug - A

SECTION - A

1. Tordl =merer &) =Tclehdr sl gt wifsit) % forT el W AR w272 1

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

2. T famdl A 3R B &1 fRdt NOR e & fawii & 9 § swam fem man g1 fofq 1
TETEY Eifay |

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, ! fhet o7l 9 @ gaifed fen . 1
¥ dTeed V 3R 91 i &1 ot & 919 fo=ior <uiv & faw umw Eife |

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. FTEAT HITST for Toret stercen ¥ fordll otest 9enfs &l a.c. € 9@ gAifed & 1
R YR JaAIEd B ¢, Tq d.c. T ¥ FAMT 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. < Qi@ P iR Q & aRi o Y0 | oS [ & WY favarR & fa=smor 1
I T ATEAR T 1| T WAfHF FTl i emf I AT L & A 590 § 9 fHy

e <7 3R &= 2
P
I Q
Vv
| —

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 TGl TR UHR U= Bl © 2 SR U Heaqul Sqam fafew | 2
(i) FHAIHUEA oh IMY WX SSIF I Jadail Ta THd i Saksiiadl & o

frofaes &1 &2

(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 TSN TA] ST AU a9 oTewen ¥ §, fhel Wi &1 Tauiy &k 2
12.5 eV o1l ol SfSd STaeel § of1 ST §1 Scafsid fafeh<or i Sreiaqy aiTesd
TRerferd hifsy 2R 39 9oit ol ve=ne fSoQ 9 et §1 (Reart faais

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

e
SR o TATY] HIST 1 STANT hich GUH STord TN | SIIg 1 Tt TIehicrd
HIfTT |

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 § sl fg-4a &1 =101 9, | 0, T [0 &H § fog 2
T & & fau e a1 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. Tftrdla fafy g0 <eIfsT fob BrEgoM WA § hefld RV ol & Fr<iho & 2
IR & ARG i AT ¢ STell 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. HEEA ST i TehoUdl o Secid hifSTT 9T SHh! hiAfafd &l goF St | 2
State the concept of mobile telephony and explain its working.

55/2/E 6
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11.

12,

13.

Qug - ¥
SECTION - C

g 3@ 1 G ¥ CE o= § npn it &1 o= fpan ot g9 & 3
e &ifere | Tt ofR faren stfuenetforel &t wedt efepfaai @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.

= e MU 9y # fag A 3R B & o9 goa-wiiar uRewfeq wifs) afc 3
A SR B &g 10 V i S0 ot & &1 9, o gy gry o 9 faan
AN ReRfAd hifoIT |

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

foRet freamIHEY Sl 3THISY qoT diceHer H &9 R ufafda fean STar 22 3
IR TR WIfaT qe Toieh Tl § SHa%e] i YfaUd J1d IS8 | TeaqHiel
T gfa0y G ST

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 WREd 91 Bl § 2 UG fohel TEvdeh ¥l H wfed qial © 2 3
(i) Shifaer v IR AYadHish & s= oY Jd hifsT |

(i) Tk aREe fafen fsed gl afite WEde &1 STEnT Bial 7 |

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

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

15. 21 R & fordl o1g & 9acl Tl @id & 958 W 769 Q foeome 81 @ § 3
ST 3IER 36 €A & b5 C T ALY Q/2 T 39 G ¥ 9 §ff « W feora
fog A R +2Q 2w feom 21

() T 9 TR 9rell Tl H1d It |

(i) SYAN & I aren M fafaw)
(i) @I & F= C a1 fog A W e smael W o Jd i

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

55/2/E 3

Get More Learning Materials Here : & m @) www.studentbro.in



16. (a) TSl Iaeleh o1 HARYT 3G Wi | 3

(b) Yl eeieh ®I ol H WEdl Qeeien & ov fafeu
3rerET
() HIH YEHSH 1 AT ANG W YRl o oy Eifee e sifam gfafars
gET T ! =Ad9 g W a1 7
(i) HYH gaueell wi faued smar  foau =se fafgw) fedr gaasel =t
faded emar ® gfg fFg TR &1 <1 ekt § 2

(a) Draw a schematic diagram of a reflecting telescope.

(b) State the advantages of reflecting telescope over refracting telescope.
OR

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

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

17. () 3@ GO hRISAIE i fharfafy &1 9 Hifg | 3
Gi) Tafy= wsifia - dgarsti & fau fFdt wReEe & sifyvyeeifeg Eifaa |
(i) TEfU 99 IEET N S TEET 9/ & qa | S gad Bl €, admyg

N

RIEISRE &1 T U9 99 | i foran Siar €2

(1) Describe the working of photodiode by drawing the circuit diagram.

(1) Draw the characteristics of a photodiode for different illumination
intensities.

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

18. o - &4 & fau 238U, HT 79 4.5x 109 T4 B 1 238Uy, & 1 g T4 I Whraar 3
Rehfaa wifere | (e § Tanms! S = 6x 1026 W] / fheimie)

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 9 P.T.O.
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19. @ IMFHREOEMIIGRE F TR A I mm N ©& H &I 3
1 m & g0 W W T T 500 nm TeA & TRl & g fhe-=eE
qRehfeTd ShiTeTT |

(b) TIF TR &1 drgrR fha g ey, ff twafer) Ted & F<a e
% ffm fgfed Ted & 10 e wma =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 e & <1 guss oensti W <1 pusfoar € & wafqew ik 3
fgdiae puefadl W dUed & foau et e Eifaw | sqe neia fagra
fafeT AR mathe iR fedios Frefaal & aued § W o1 § & & 1] | WdHew
3R fodtas diceasti & o9 Ty I Hifog | TRt ey TR & Jhaor |
mfr iR g Foefadl wi ¥R deeasii ¥ fFa TR 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 (Folre difser faeq) #n ar 8?7 39t sEfafty &1 fagia fafew)r 3
What is Global Positioning System ? Explain its working principle in brief.

22, feu T Uk #, T = diaaedl & sfaa fafewol qen @ = el & faw, 3
ST dleed! (V) 3R yarmt foe[a a1 (1) & fo=ror &l gurfen 7o €1 SR
T FohTel Toga HiRr ST STANT Hich aehl o Y JICl h! TEaT HX ST
AT &I, S (1) fafv= agref, W= smafaa fafexon &t w9m g,
(i) fafv= g, g 99 1erd & qeged ¥ |

55/2/E 10

Get More Learning Materials Here : & m @) www.studentbro.in



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 - g
SECTION -D
23. f¥@ & Tal & W I=9 dicedl X 911 98 ATYRIE 9 39 &M o g 4
TR T T&d1 o, Hiifeh T8 3IHh ©d i 1w fF =R T off, 3Iqk ==
S, S foreres € S0 S@ I® guen fo wifed & <al 9= & fAU 39 YR &
R T i TERTS T2 9 ¥ w1 WeE QB M SR W T Al A
IYAATA T g TR, 9 394 e R 9 Y fean |
S TS o STHR R A< ST T 999} & IR T -

(a) Ve o1 TR0 S=9 dleed] W HAT il ey § 2

() ‘' S T[T Sod vifo- &1 Wi SUSed Il g1’ ST hifag |
© T 3R 35 9w S g1 Teiia S 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) 49U HifeC f doRise & TIRA - o1& &1 Afafoam 9 = @ &, fodt 5

el T S8 AN dicd Yoh1e ki digdl | his Iiladd T8l Bidl|

(b) SUIH AN §R 39 I ! fafan, o8 I IReet Jeadi &t dm @
R AMfad s1yfad gm, gfad B a1 81 Heq # Jue s
T YR, T U fo SO R0 iy IR SruedlE w % o wey,
u=taniB%>|—<|T%I

areran
(@) o § ST AR n, 3R n, STUTEATRl & & TEAH B goIF HH I R
Tehal 1 & fordlt Tiieia I3 g0 38 & A1 W e forell fogfera
fo O =1 gfdfaws T o9 81 a% fog wifew fw -

(b) TH ST 1 ITAN Ik 0 Heh Gl e HITST | 3Tegeh fhu 3@
difeu |

© IS A o9 fordl Toaa v W R g1 o1@ Tt fI9 &1 39 9&hR @
St ®, T {1 iR dig-<du & gam gry o o9 & yfafers & o= &8
A (Teta™) 7 21 319 38 Y&I01 &1 ITAFT, 3T O ¥ 1 Hied g4 91
W U, f5g TR S ? Ha9 § =Are sifaw)

(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 foas =t fean fafy &1 fagra fafaw deX faw g fedt sm@ 5
gfa0y = I wE & fau 9fwy omw wifew swam feen S g
TSR FF Fcq= I |
() R SR S T arat foret e fost § = fagm fafd A 9 40 em W W
T Bt B0 At gfadiy S % uwd § i 30 Q 1 giale gafsra e fe
ST, < 3 fae ferfd A 9 50 cm §80 W UMW ST 81 R 3R S & AW 9@
HITTT |

A
R S L
—o—\\\—e MV

—~
-~
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SRR

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

(b) I VST Tk &= T feen | 107 ¢ 90 g forelt fgya i Fearfast i

Hs¥ u(0)=—p.E gRI ¥ H1 Sl €1 TH THR, 38 SR Srerh
o i feafq & wurft dqe ! fufa § o s o fopen o <
EicEcHISI

(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 u(6)=—f).ﬁl, 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 NG Tiaq | 5
(i) € TUET fF AEacie § STl o STedehd S & =re $iR Jxig uY
I e W AR T Far W O H 1 Ied T2

(iii) HIE TAFM 100 V favam=R I @Rd T o 99 0.004 T & THIHAM
TEHT & |, Sl gEh! (A ®i TS0 & T Ed §, JA% wA ¢ S
& g Y i e aRefeaa sifsT

AAAT
@ < Y, T, IR e, S 1 $R 1, # Rt ar] 9ue fem §
Yeifed & W §, % HRU g &7 @ iy |
(i) Tk =TeTeh o R T dleleh T 39 Jrhid & o T =ister fafaw |
Ffd Thich TR W o9a & o 9w a1 HifsT |
(i) 9 9@ w1 foen fgifa wifsT
(iv) -9 <9t 3w #, drR PQ feer R, Sfefe oieR 9191 ABCD, 379 Yafed

YRIT & RO, A FH & U Tda §1 FRO dfed 98 Sear@ hifse fo
191 fohe foem # w1fa sTgan ouH & STRFY Al T

P
A—> B
I A Y
Ia A D - C
«—d—><«—d—

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

(11) 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 ?

(1i1) 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—>

55/2/E 16
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MARKING SCHEME

SET 55/1/E
Q. No. Expected Answer / Value Points Marks | Total
Marks
(SECTION A)
Setl,Ql | Potentiometer ‘Q’ will be preferred
Set2,Q5 . e 1
Set3.02 Reason:- Sensitivity « cotential gradiont @) "
Since potential gradient is less, sensitivity is more. 1, 1
[Note: Also accept if the student just writs that potential gradient is less for
potentiometer Q]
Set1,Q2 .
Set2,Q3 1 i
Set3,Q1 e '/
o, Y wt.
rll Tl\‘-./\/zﬂ g
Graph of V 1/2
Graph of | 72 1
Set1,Q3
Set2,Q2 B
Set3,Q4
o L 4 0 1
t; t, t, oty ts t, & 1 ety
[Note: If students write truth table correctly then award %2 mark.] 1
Set1,Q4 | For a.c. source, circuit is complete due to the presence of displacement
Set2,Q4 | current in the capacitor. For steady dc, there is no displacement current, | %2+%
Set3,Q5 | therefore, circuit is not complete.
: . 1
[Alternatively, Capacitive reactance X, .= i - v
So, capacitor allows easy path for a.c. source.
For d.c, =0, so X; = infinity, otlp | 1
So capacitor blocks d.c]
Set1,Q5 | Conductivity of a conductor is the current flowing per unit area per unit
Set2,Q1 | electric field applied.
Set3,Q3 . .. g
Q [Alternatively, conductivity o = ]E] 72

Page | 1
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Depends upon number density i.e. nature of material, and relaxation time i.e. | %2 1
temperature.
(SECTION B)
Setl1,Q6 Derivation of expression for work done 2
Set2,08
t3,Q7 . .
Se.Q Work done against the restoring torque
dw =t d0 &
dw = pE sin 0 d@ &
61 .
=, W =pE [, sin6 db Y
= pE cos By — cos 6, Y 2
SetL,Q7 | | de-Broglie wavelength 7
gﬂg,Qg Condition of stationary orbits Yo
et3,Q Obtaining Bohr’s Postulate of quantization of orbital angular momentum.1
de Broglie wavelength, A = % o
For electron moving in the n™ orbit, 2rr = nA 1,
nh
s 2nr = —
mv
nh .
S MVr=— = L (orbital angular momentum) VA
This is Bohr’s Postulate of quantization of orbital angular momentum.
Ya 2
Set1,Q8 Explanation of the concept of Mobile Telephony Y
Set2,Q10 Explanation of working 1Y%,
Set3,Q9
Concept of mobile telephony is to divide the service area into a suitable
number of cells centred on an office MTSO (Mobile Telephone Switching Yo
Office) / Mobile telephony means that you can talk to any person from
anywhere.
Explanation:
1. Entire service area is divided into smaller parts called cells. Y2
2. Each cell has a base station to receive and send signals to mobiles. Yo
3. Each base station is linked to MTSO. MTSO co-ordinates between Yo 2
Page | 2
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base station and TCO (Telephone Control Office)

Set1,Q9 Formula Yo
Set2,Q7 :

Calculation Yo
Set3,Q10

Longest Wavelength Y2

Identification of Series Ya

1 R ( 1 1 )
= ) 1
Amax ng  nf /2

The energy of the incident photon = 12.5 eV
Energy of ground state = -13.6eV
=, Energy after absorption of photon can be -1.1eV

This means that electron can go to the excited state n; = 3. It emits photons
of maximum wavelength on going to n, = 2 i.e.

/1max 22 32
36
Amax = 5_R
_ 36
"~ 5x1.1x107
=6.555 X 107’m = 6555 A Y
It belongs to Balmer Series. Y2

[Note:-
(1) If student just writes the formula

1 1 1
=R (n—z - n—z)
max f i

for the wavelength of different levels in the Hydrogen spectrum and
calculates 7,,,, for any series, award full 3 marks.

(2) Also award full 3 marks if the student writes that the energy of the excited
state cannot be 12.5eV]

OR

Formula 1
Calculation 1

Page | 3
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n=2

Set1,Q10 ()
Set2,Q6

. . nh
In first excited state

Velocity of electron, v, = L
. . 137 n
In first excited state n =2

nh

o 2mmr

Andr = L

n2h?

k 4m2me?

2 2
So,v =k =

. 2mke?
So velocity v, = Z—

2h

=1.09 x 10° ms™

OR

So velocity in first excited state (v,)

_ 1 c
T 137 2

=1.09 x 10 ms™

Yo

Y2
Y2

Y2

Yo
Yo 2

Set3,08

How are infrared waves produced

One important use
(i) Reason (any one)

Y2
Y2
1

(i)

Important use( Any one)

Set1,Q11

Ozone layer protects us from harmful U-V rays

(SECTION C)

Infrared waves are produced by hot bodies and molecules.

To treat muscular strains/ To reveal the secret writings on the ancient
walls/ For producing dehydrated fruits/ Solar heater/ Solar cooker

Ya

Ya

(i)
Set2,Q15

Electric Flux through the shell
(i)  Statement of Law
Set3,Q12

Force on charge at C
Force on charge at A

(iii)

(i)

1/2
1/2

Electric flux through a Gaussian surface,
o=

total enclosed charge

€o

Ya
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Net charge enclosed inside the shell g=0
- Electric flux through the shell =0 2

Award ¥ mark even when the student writes - Electric flux through the shell
is zero as electric field inside the shell is zero.

(i)  Gauss Law- Electric flux through a Gaussian surface is 1/EO 1
times the net charge enclosed with in it.

Alternatively, § E.dS = B

(iii)  Force on the charge at the centre i.e. Charget Q/Z =0
Y

1 20x(e+9%,)

A= nE, x2
_ 13
o 4mEy x2 A 3
Set1,Q12 | [, : : T | T -
Set2.013 ow galvanometer is converted in to a voltmeter and an Ammeter 2 + %
Set3’Q21 Diagram for conversion of galvanometer into a voltmeter andan % + %
’ Ammeter.
Resistance of each arrangement Yy + Y

A galvanometer is converted into a voltmeter by connecting a high resistance

‘R’ in series with it. Yo
A galvanometer is converted into an ammeter by connecting a small
resistance (called shunt) in parallel with it. Yo

- R,

— N N N

{

R, R 1

__:G':—'vx.:v‘—m‘v_—-

Voltmeter

A PN 1/2

Page | 5
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Resistance of voltmeter, R, =G + R Yo
Resistance for Ammeter, R, = —=
G+rg 1 3
22381431 Q) Total Internal Reflection (definition) Y2
Set3,Q17 Conditions for T.I.R 1
’ (i) Finding the relation between critical angle and 1
Refractive Index

(i)~ Phenomenon based on Total Internal Reflection %

Q) When a ray of light travels from a denser medium into a rarer
medium at an angle greater than the critical angle, it reflects back
into the denser medium. This phenomenon is called total internal
reflection. Yo
Conditions for total internal reflection

(@) Light should travel from denser medium to rarer medium. Yo

(b) Angle of incidence should be greater than critical angle. Yo

.. 1 sin i . . ] ) ..

(i) —=——, for total internal reflection to occur i > i, at critical
u sinr Y%

. o 1 in i,
angle, angle of refraction r = 90, hence — = S_m e
u sin 90
1
= U =—
K= Sin i Yo

(iii) ~ Mirage/ sparkling of diamond/ optical fiber/ totally reflecting

Prism/ shinning of air bubbles in water.(any one) Yo 3
gggg;i’ Global Positioning System 1
Set3:Q16 Brief explanation of the Working Principle 2
Global Positioning System is method of identifying location or position of
any point or a person on earth using a system of 24 satellites, which are 1
continuously orbiting, observing, monitoring and mapping the earth.
Working Principle:

0] The unique location of GPS user is determined by measuring its 1
distance from at least three GPS satellites.

(i) Using these values of distances, obtained from three satellites, a
microprocessor, fitted in GPS device, determines the exact 1 3
location.

Page | 6
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Set1,Q15 Formula for Activity 1
Set2,Q18 Calculation & result 2
Set3,Q15
Activity, R =AN Yo
_ 0693 N 1
1/,
Activity (R ) = —223 Y

1.42x1017 1
Number of nuclei present in 1 gram sample of 235U = 2503 x 102° 2

—pR= 0.693 6.0 x 1026 4
T 1.42x1017 7 238 x 103 Yo
=1.23 x 10*s Y 3
Set1,Q16 Schematic arrangement Y
Set2,Q020 Principle 1
Set3,Q19 Relation between Primary and Secondary Voltages 1
Relation between currents in Primary and Secondary Coils 1

Soll iron-core

Yo

Alternatively,

§ Areunii g

When the current through the primary coil changes, the magnetic flux through

Page | 7
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the secondary changes. This produces an induced emf in the secondary coil/ it | %
works on mutual induction.
do
&=~ Ng 7 "
— do
Sp =- Np ?
& - Ns Y
& Np
Y%
Is & =i, &, (for ideal transformer)
Lo Ys 3
ip &g
gzggg (a) Formula Y
Set3’Q11 Calculation & result Yat+1ss
’ (b) Formula Yo
Calculation & result Yat+1ss
@ =7 ”
500 x 1077 x1 2
- 10-3
=0.5mmor5x10“m Ya
1
(b) By =22=108 &
1
_ 2x500 x1079x1 &
T 10 x5 x10~4
a=2 x10"*mor0.2 mm 2 3
Page | 8
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Set1,Q18 Circuit Diagram 1
Set2,Q11 Transistor action (brief explanation) 1
Set3,Q13 Shape of Input and output characteristics ~ %2+%
1
Transistor works only when its emitter base junction is forward biased and 1
collector emitter junction is reversed biased. Due to this the majority charge
carriers from the emitter, accelerate to collector side and create I, I,and I.
suchthatl, = I, + I.
L/uA
&
100 — | Va=100V &
B0 —
[ —
4{) —
20 —
ul.z n|.4 0.6 ol.s ll.fJ > Vil V
3 %
E
,:; 10 | Base current (1]
T s GOt
g / 50p4
5 G AT
5 4 t(/ 30ud
£ ﬂ 2004
% 2 T
o 2 4 B 8 10 12 14 16
Collector to emitter voltage (V) in volts 3
Page | 9
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Setl,Q19 || Identification of materials having same Intensity of incident radiation %+%
Set2,Q22 | | Explanation s
Set3.Q20 | | |dentification of materials that correspond to different intensities. YotY5
Explanation Yo

(1, 2) correspond to same intensity but different material. Yo
(3, 4) correspond to same intensity but different material. Yo
As saturation currents are same and stopping potentials are different. Yo
(1, 3) correspond to different intensity but same material. Ya
(2, 4) correspond to different intensity but same material. Yo

As stopping potentials are same but saturation currents are different. Yo 3

Set1,020 (i) Working with circuit diagram 1+1
Set2,Q17 (ii) Characteristics of a photodiode for different illumination

Set3,Q22 intensities 1,
(iii)Reason for operating photodiode in reverse bias A

(i) i v
; A
p—sid'l:_. n-side )
] I AMAA
€)) When light with energy hv > (energy gap) E,falls on Yo
photodiode, electron-hole pairs are generated.
(b) Due to electric field at the junction, electrons and holes are Y2

separated before they combine.
(© Electrons are collected on n-side and holes are collected on p-side | 72
giving rise to an emf and current flows in external load.

Page | 10
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ilm 1/2
(i)
Reuverse bias
I; volts
I ——
—
f_{_—_'_ M
IL>L>L>1 M
(iii)It is easier to observe the change in the current, with change in the Yo 3
light intensity, when reverse bias is applied.
Set1,Q21 (a) Ray diagram of reflecting telescope 2
Set2,Q16 (b) Advantages of reflecting type telescope over refracting telescope 1
Set3,Q14
(a)

(b) Advantages (any two)

Q) There is no chromatic aberration in a mirror.
(i) Brighter image Yot+Ys
(iii) ~ High resolving Power

(iv)  Large light gathering power
(V) Large magnifying power

OR
M Ray diagram of a compound microscope 1Y%
(i)  Expression for resolving power of compound microscope. 1
How can resolving power of microscope be increased. Y2

Page | 11
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— > 1%
E | «
Objective
| A
(i)
e “D .
A
1
Resolving power of compound microscope = 2’1‘ ;12n/19
1
Resolving power can be increased by decreasing wavelength and % 3
by increasing refracting index of medium.
Setl,Q22 Equivalent capacitance between Point A and B 2
Set2,Q12 Charge drawn from battery 1
Set3,Q18
La_G
G

Now Cjand C; are in series

C1C; _ 10x20 _ 200 _ 20
C = =—=—uF
127 Clvc, 10420 30 3 M
(3 and Cy4 are in series
C3C4 _ 5x10 _ 50 _ 10
34 = 3%4 — == uF
C3+C4 5+10 15

3

Equivalent capacitance between A and B is

CAB = ClZ + C34=%+ %:10 F

This is the condition of balance so there will be no current across PR (50
uF capacitor)

Ya

Yo

Ya

Yo
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Charge drawn from battery (q) = CV Yo

=10x 10 pC
=100 uC or 1074C 1 3
(SECTION D)
Set1,Q23 - .
Sitz 823 (a.) Reason of transportation of Power at high voltages 1
Set3,Q23 (b.) Explanation 1
(c.) Two values displayed by (i) Shiv Yy 4+
(if) Uncle Yo +15

(a) To reduce power losses in the transmission line.

1
(b) Since power loss is inversely proportional to power factor
1
(P = VI cos ¢ where cos ¢ is power factor). To supply a given power at a
given voltage, if cos ¢ is small, we have to increase current accordingly. This
will lead to large power loss (I?R) in transmission /
£ tive P _ True Power
(Ef fective Power = o5
(c) Values displayed by
(i) Shiv — understanding nature/ respecting elders/ helping nature/ caring/ etc. Vot
(ii) Uncle— knowledgeable/ helping nature/ caring/ etc.(Any two each) Vot |4
(SECTION E)
Page | 13
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geg,qgg Q) Labelled diagram of cyclotron 1
SZt3,825 (i) Showing the independence of time period 1%
’ on speed and radius
Significance of the property Ya
(iii)  Calculation of radius of path 2
Magnetic field out Deflection plate
of the paper
\ /

Exit Port

0 :-\:-r:,

| OSCILLATOR

[Note: Deduct ¥2 mark of this diagram, if the student does not show the

labeling.]
. mUZ = qVB 1/2
T
mv
r=— Y
qB
v gB
This shows that time period is independent of speed and radius of circular
path.

Significance: Due to this, the charged particle remains in phase with
frequency of the applied voltage in cyclotron A
Alternatively,

Page | 14
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Significance: The applied voltage is adjusted so that the polarity of dees is
reversed in the same time that it takes the ion to complete one half of the
revolution.
[Alternatively,
It helps in achieving resonance conduction.]
.. _ mv _ \2mqV
(i) = 5T g Y,
_ V2x9.1x10731x1.6 x10~19x100 i
- 1.6 x 10~19 x0.004
_ 54x107% &
T 6.4 x10722
r=84 x 1073 m & 5
OR
Q) Magnetic field lines due to straight, long, parallel conductors 1
(i) Expression for magnetic field produced Yo
Expression for force per unit length 1
(iii)  Direction of this force Yo
(iv)  Direction of movement/ rotation of loop Yo
Reason for the same 1Y%
(i)
~
e gh""]
k)\ &)\ L.
&q AN A2
1/2 +1/2
i _ Mol o Holz _ 7
(i) B, = - oeri—Bz
Ya
F = FlZ = F21 = IleL = IzBlL
Page | 15
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#01112)
=\—=]L
( 2nd

Force per unit length

F _polilz

Z " 2nd Y
(iii)  Attractive force Yo
(iv)  Loop ABCD will move towards wire PQ. Ya

Current in wire PQ and Current in arm AD are in the same
direction, so they attract each other. Yo

Current in wire PQ and Current in arm BC are in opposite
direction, so they repel each other. Yo

Contribution due to current in AB and CD nullify each other.

Since arm AD is nearer than arm BC to arm PQ, so net force on
the loop is attractive. Therefore, the loop will move towards the

wire PQ. Y 5
Set1,Q25 (a) Explanation 2
Set2,Q24 (b) Diagram 1
Set3,Q26 Explanation Y
Proof of relation y = tan is 1

(&) When unpolarized light passes through a polariser, vibrations
perpendicular to the axis of the polaroid are blocked. Yo

Unpolarised light have vibrations in all directions.
Y

Hence, if the Polariser is rotated, the unblocked vibrations remain
same with reference to the axis of Polariser %)

Hence for all positions of Polaroid, half of the incident light always

get transmitted. Hence, the intensity of the light does not change. Yo
(b)
Incident Reflected
. A

MEDIUM

Page | 16
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When angle of incidence(i) is equal to the polarising angle(iz ), the Yo
reflected light is totally plane polarised.
[Alternatively: When the refracted ray is perpendicular to the reflected
ray, the reflected light is totally plane polarised.]
sin i
From = sin r 15
For i=ig, r = 90-ip 1,
. sin iﬁ
S0, p= sin (90—ig)
- sin ig
cos ig
pu = tanig Y, 5
OR
(@) Derivation 2
(b) Lens makers formula — derivation 1%
Diagram Yo
(c) Focal length of the lens Ya
Explanation Yo
(a)
N
m, i - n,
r 1/2
(o MV My %
oM MC
L MN My 7
MC Ml
Page | 17
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ni = nyr

n1+n2_n2—n1
OM  MI  MC

OM = —u,MI = +v,MC = +R

n, N _ Np—mn Y2

(b) Applying above relation to refraction of light through a convex lens
ABCD

Yo

Ya
For interface ABC =% — 22 =221
1 u Rl
12 1
For interface ADC 2t — 2L = 1™z ,
v U1 Ro
Lo g 1 1 ,
T nl)(Rl Rz)
L Y. y
or ==y~ DG —7) A

(c) Focal length = distance of the pin from the mirror.

The rays from the object after refraction from lens should fall normally on the

Plane mirror. So they retrace their path. Hence, rays must be originating from 1, 5
focus and thus distance of the pin from the plane mirror gives focal lenth of
the lens.

Page | 18
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Set1,Q26
Set2,Q25
Set3,Q24

Q) Principle
Circuit diagram
Derivation

(i) Determination of value of R
Determination of value of S

N el

0 ]
TR |
Koo >
LR R,

fi'iﬁ'
('

Let four resistors Ry, R, Rzand R4 be connected to form a quadilateral 1
ABCD with a battery connected across A & C and a galvanometer between B
& D. If galvanometer shows no deflection, then
Ry Ry
R1  R3
(ii)
R 5
—vg B
] O ] 3
Gr;/ 1
Al b—t—fp100-1—1 | €
-* i-Llllu-![l:tr'v: scale ¥
e —
£ K
If galvanometer shows no deflection
Page | 19
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L R

(100—14,) S
L
R=§S——
(100 - [y)
(iii) As bridge is balanced
R 40 2
S 60 3
R 50
AlSo, 55— ===
(%) 50
Solving, R=10Q
§=15Q
OR
(a) Expression for torque (derivation) 1Y%
Direction of torque Ya
Expression in vector form Y2
(b) Proof U(8) = —p.E 1%
(c) Work done 1

(@)

gk
IE ﬁﬂ,@‘é_“,-,-(‘gq
~q Ci) -
—qE
Magnitude of torque = magnitude of either force multiplied by the arm of the
couple.
=qgE X 2asinf

=pEsin@

Direction of torque is perpendicular to the plane containing p’and E.

Y2

Yo

Yo

Y2

Yo

Yo

Yo

Yo

Yo

Yo
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Vector form #=p x E Y5

(b) Work done by external torque in rotating a dipole in uniform
electric field is stored as the Potential energy of the system.
U@, - 60)= W(6, - 0) =pE(cos 8, — cos ;) y

2
Vs
For 6, =Eand 6, =6 1,

T -

U(8) = pE (cosE — cos 9) = —pEcosf = —p.E Yo

For rotating dipole from position of unstable equilibrium (8, = 180")to the Y

stable equilibrium (8 = 0") 2

s Wyeq = pE(cos 180" — cos 0") v, 5
=pE (-1-1) =-2pE
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