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G) @t 797 a1 39 J97-U9 § FT 26 T &1

(i) SAF¥T-9T & 5 YA & : @S 3] @IS §, GUE §, @IS T 3k @Ue 7/

Gii)) @S T TS5 J978 JAF F1 1 IF &l TS T T 5 JHE JAF & 2 3% &/
GUETH 12 T¥7 5, JAF & 3 3% &1 GUE T H 4 379 &1 U GoArdIRa T97 & 3K
GUS T T3 T8 JAF & 5 P 81

(iv) F99-99 4 T W F3 [qHcq 78 &1 a9y, g & arc TF 97 4, 17 371 are
T# g9 H 3R 9 HHl aret diHl g § eiaRke 997 Yo [ w1 99 g
H 39! 7T T 597 H G Feaer TH GI7 & T &

(v) STEl 3EIvIH g 3 fFEfeiaa Yifad Faaisl & qrEl 1 3YET F gHd & -

c=3x108 m/s

h=6.63%x10"34 Js
e=1.6x10"19C
Ho=4mx10"7"Tm A~!

£p=8.854x10"12 C2N~1 m~2

1
4"“'80

=9x10° Nm? C2

m,=9.1x10731 kg

2 h1 SHAA=1.675x 1027 kg

JIei o TAAM=1.673x 10~ 27 kg

JMENTET H&AT=6.023 x 1023 gfd U™ |

SleesTHM adish=1.38x 1023 JK 1
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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=6.63x10734 Js
e=1.6x10"19C
o= 4 X 10-"TmA~!
£,=8.854x10"12C2 N~ 1 m~2

1
4"“'80

=9x10° Nm? C?

m_=9.1x10731 kg

Mass of neutron=1.675x 1027 kg

Mass of proton=1.673 x 10~ 27 kg

Avogadro’s number =6.023 X 1023 per gram mole

Boltzmann constant=1.38x 1023 JK !
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SECTION - A

= 9fge & P 2R Q g 2ifehd deh T I TE=Y |

3 AR 979 T HW a9 I HAMA H Y, B dHEEdl 99E a1 gy o
TOE 1 TTH M 9 AR e Hier © 2

Two wires one of copper and other of manganin have same resistance and equal
length. Which wire is thicker and why ?

Tl T o ' fagifa-oa’ 95 &t Ry fafa |

Define the term ‘relaxation time’ in a conductor.

39 feafa &1 Seorg ifee o fazeme o)y @ St § T =T o =& et |

In which situation is there a displacement current but no conduction
current ?

el a.c. IRYY 1 I T[ONH 0.5 71 IRUY § dieed! AR 9R & o9 HAR
eI

The power factor of an a.c. circuit is 0.5. What is the phase difference between
voltage and current in the circuit ?

55/3/S 4
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SECTION - B

6. TSI T Hi F=Tag faeen §, aR 55 53x107 U m & W T W 2
TRHTY 1 51 I TRl STl © fob 38Rt 531 21.2x 10~ 1 m &1 St €1 39
TSt R H (1) Y& F<H 31k Sl HH qT (i) Idfold STerel § AT i
Fel Sl J1d HITT |

SPEN

o n o

fopll afiehfeqa TXam] & el &R <= few e €1 ST o gwaeh § 9 fead
275 nm TETCEA T I ScHfStd G 2

A B

—2eV

C —4.5eV

—10eV
b e

In the ground state of hydrogen atom, its Bohr radius is given as
5.3x10 1 m. The atom is excited such that the radius becomes

21.2x107 11 m. Find (i) the value of the principal quantum number and
(11) the total energy of the atom in this excited state.

OR

The energy levels of a hypothetical atom are shown below. Which of the shown
transitions will result in the emission of photon of wavelength 275 nm ?

A B

—2eV

: —4.5eV

—10eV
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7. HAR & Hed H (1) TSI AR (i) TREd® @ w1 fafaw |

Write the function of a (i) transducer and (i1) repeater in a communication
system.

8. oA Greehid AUl o QI U1 1 UM KT | 39 I8 fohd TR S0 € o S

T T GO TE HT ¢ 2

State two properties of electromagnetic waves. How can we show that em waves
carry momentum ?

9, Sfaud-SHR TN H Soiagid i O Tohid o FHEIMNTER JH01 o fa emenia fagia
T WY T IooTd BT | 120 eV TIAST o1l & AT i € el aiTesd a1
Bt 82

Write briefly the underlying principle used in Davison-Germer experiment to

verify wave nature of electrons experimentally. What is the de-Broglie
wavelength of an electron with kinetic energy (K.E.) 120 eV ?

10. TR - Jgq ufReto 1 87 amdfas A9eR ® 39 O 1 STAN HY R S
2?2 @ fordt emafe wmee &t et A fava w1 g 22

What is electrostatic shielding ? How is this property used in actual
practice ? Is the potential in the cavity of a charged conductor zero ?

55/3/S 6
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SECTION - C

11. THaull Yeh¥l 1 < O adi 3

y;=a coswt AUy, =a cos(wt + ¢)

Toh T T AN Fdt ¢ | I8 Suisy fofh Afqertw e # stfyepa diaan
J&® fRl & HRO dioar & 9R A B 81 39 YHR, Hell B9 bk qal o
Hart iR fommeh safaeo & fau s fafgw)

Two harmonic waves of monochromatic light

y;=a coswt and y,=a cos(wit + ¢)

are superimposed on each other. Show that maximum intensity in interference
pattern is four times the intensity due to each slit. Hence write the conditions
for constructive and destructive interference in terms of the phase angle .

12. () TR TS SIS (LED) § YehTeT ScdSiH ol Yishal ol W&l H 909 St | 3
() LED & fmfo & fau f&a erefurctsi & mafsrar <t st & iR == 2
(ili) FfETd IS AT i oI § LED deal o1 STAN & & o a1y fafaw |

(1) Explain briefly the process of emission of light by a Light Emitting Diode
(LED).

(1) Which semiconductors are preferred to make LEDs and why ?

(1) Give two advantages of using LEDs over conventional incandescent
lamps.

13. (1) H g % 3 < IO h] Ieer@ HitT 5Teh &R forpages a9 & faw 3
ESREIRIEET RGBS I

() Tk | Ry 1w fafgw) feer fagga & foae mea & o9 9 9w
frg gR f= ® o) 1 2
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55 ¢ a1 21 @E o Tl aRkfha Wickree (afertaen) S99 o 1 afed
W R, F g g 89 & fau owe g witve | feg fafa § @w
&7 fohdl BT o R SCq- T & o FUqed &l 9l & 7

(1) Mention two properties of soft iron due to which it is preferred for making
an electromagnet.

(1)) State Gauss’s law in magnetism. How is it different from Gauss’s law in
electrostatics and why ?

OR

Derive an expression for the axial magnetic field of a finite solenoid of length
21 and radius r carrying current I. Under what condition does the field become
equivalent to that produced by a bar magnet ?

14. 50 Hz 3G 3R 200 V & &l ac &a ¥ 901 %A H 9@ 9al &1 &is
i, 100 Q FT 12 a0 AR WIHE L= (4/72) T FT hiE Wb A
?1 Su feafg § 5@ o0 9o dieedt THE wen H T, 39 URUY S+ oRar $iR
gfqenen =1 UH 9Rafad sifee | 39 gRug § «fag wifed oft afenfad s

A capacitor of unknown capacitance, a resistor of 100 ) and an inductor of self
inductance L = (4/12) henry are connected in series to an ac source of 200V and
50 Hz. Calculate the value of the capacitance and impedance of the circuit
when the current is in phase with the voltage. Calculate the power dissipated
in the circuit.

15. $=¢e o TRl o STHWARN &1 3oci@ hifwit | 99 o fordll U o1 fawar #
UM HIFTT |

Mention any three applications of the internet. Explain one of these in detail.

55/3/S 8



16.

17.

18.
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(@) Toet s wfgem Saifsr (C)) 9 @ =8 sEw Q §; 1 T Ha§w,
AR HHS C, 9 47l o8 § SIS foran 71 81 39 Y01 H Heris
C, W fohda1 smren T g 2

(b) 9 TEgw FeanfE, 5 yd® Ft aiiar suF § # -9’ | uge gof
IR R urvd wH H TANST ek V diee &l fwdl sl @ gafsa foma
ST €1 Gfed Settel & 31U A it |

(a) A parallel plate capacitor (C;) having charge Q is connected, to an

identical uncharged capacitor C, in series. What would be the charge
accummulated on the capacitor C, ?

(b) Three identical capacitors each of capacitance 3uF are connected, in tern,
in series and in parallel combination to the common source of V volt. Find
out the ratio of the energies stored in two configurations.

SIHH H&Al o Held % &9 H Sy Feii gid feasA w1 foa=ro geie & fo
T Wifaw | T a6 &1 DA T 30 < A < 170 IRE | d87 el Hi
gfTehe fLerkd &t AT Fa1 87 39 W% i Geal 9 e fagued @i
TR FeAde S & FTshatedl | el o I 1 ATEAT fhd YHR i S Fehalt
g7

Plot a graph showing the variation of binding energy per nucleon as a function
of mass number. Which property of nuclear force explains the approximate
constancy of binding energy in the range 30 <A <170 ? How does one explain
the release of energy in both the processes of nuclear fission and fusion from
the graph ?

n-p-n SH~RX o ITAM 1 SA L SHAMTS Scsieh Jadd 1 faga iy
Gifaw | 9 Afey g% Telu =Sieh ogcq=1 Sifsg |

Draw a circuit diagram of a common emitter amplifier using n-p-n transistor.
Derive an expression for the current gain .



19. (a)
(b)

©
(a)
(b)

©

20. @)

(i1)

(@)

(i1)

21. (i)
@i1)
(iii)
@

(i1)
(iii)

55/3/S

e oo § ¢ fafetor - digar’ ue &1 gt sifse |

T fafsr damedt 151,51, = @ 3 (1) &R 1) Ft 999 st v 8
T e & SR v,>v €, & faT gwm faga @R dues fawa & o=
faeRoT @l R0 o faq UTh Sifay |

SR HHIHIU & YR T &k bl Yhid bl AT HIfST |

Define the term ‘intensity of radiation’ in photon picture.

Plot a graph showing the variation of photo current vs collector potential
for three different intensities I1,>I,>I5, two of which (I; and 1)) have the
same frequency v and the third has frequency v,>v.

Explain the nature of the curves on the basis of Einstein’s equation.

frdl i & <A (N« = \/5) o foIw =[Aaw forerer shivr fUsq S0 o s’
g1 fosm o =1 99 ufteRfad s
39 fearfa & forg, foad stoad=iss p = V3 & fRat gumifors gufgeng &

& U7 & < 99H warenl ° 9 et | g oo stfirersag e1maae
Hr €, feor oM@ difeu |

For a glass prism (pu =43 ) the angle of minimum deviation is equal to

the angle of the prism. Calculate the angle of the prism.

Draw ray diagram when incident ray falls normally on one of the two
equal sides of a right angled isosceles prism having refractive index

b= 8.

39 qREe &1 AW fafay 59 W yeifis 7 &1 franfafy stenfa 8
9 R % B % fau eavaes vd fafen |

I T 1 ATHIThd 3TRE Tias I8 WY fh 36 IREAT & ITAM 4
TehTTh O @ Tl ool g JehR Bl € |

Name the phenomenon on which the working of an optical fibre is based.

What are the necessary conditions for this phenomenon to occur ?

Draw a labelled diagram of an optical fibre and show how light propagates
through the optical fibre using this phenomenon.

10



22, T 2a 3R fgga el p o Tl da foya ot faqeq W@ & fedt g @ 3
faga & digal & fau e Fea=1 &L 39 &5 &t fown &1 Ieer@
HIfTT |

Derive an expression for the electric field intensity at a point on the equatorial

line of an electric dipole of dipole moment f’ and length 2a. What is the
direction of this field ?

Qg - q

SECTION -D

23. SIcal i TS o GH fohdl vifer F=wor aed o1 faga ar o)t | ik ) 4
ASh! 1 Toh e 9l 981 ¥ oK Tl U1, 3T T8 IR I <@ 3R 79 ¥ F2 TSH
34 AR ol Tk 3R 1 IRd 91 39 & 9 39 a8 o Fehe S 30 3I8H H
TIE R W@ 9, T 7 36 9@ 3R T & 3% IR ¥ X Yhad gU, 39 IR R
T 9 U1 39 U1 o 999 1 1 <l ot o | g8 3% fafercn wera
& fau SfR & 99 o T

I T o R W = feu U g & Sw e

(@) T T & HHY g g Yeiid 91 qou fafeu

(b) TH Hi T T ek foga R | fafean o sl © iR 0 & 4l T8
T, Selfeh Ot W TH] AR hl T3 hid W Hdeh Seeh] o Hhdl & 2

(¢ Tordl sk |a= WX faea vifert o1 SU&Y SUHIKIIS Toh =)0l 9§ qo 3Afd
I=9 dicedl R yfaftsd fean Siar €1 391 R fafeu |
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During a thunderstorm the ‘live’ wire of the transmission line fell down on the
ground. A group of boys passing through noticed it and some of them wanted
to place the wire by the side. As they were approaching the wire and trying
to lift it, Hari noticed it and immediately pushed them away to prevent them
from touching the wire. Two of them got hunt in the process. Hari took them
to a doctor to get medical aid.

Based on the above paragraph, answer the following :

(a)
(b)

©

24. (i)

(i1)

(iii)

(a)

(b)

55/3/S

Write two values which Hari displayed during the incident.

Why is it that a bird can sit over a suspended ‘live’ wire without any harm
whereas touching it on the ground can give a fatal shock ?

The electric power from a power plant is set up to a very high voltage
before transmitting it to distant consumers. Write the reason for it.

Que -9
SECTION - E

sra-wrae fraq fafer iR =@ gfcw &9 § =gaq wifsw|

39 1w o1 ST R e &1 arrendt goed!, S9d o 1 ganfed & @
T I e Y W e fandt famg, 9! poecl & = A W d 8 W
THIha &3 & fau =9e g s H RIS

ST FUSell & kg W q«1 A&l forg, e AT x = RV3 8, W gkl
&5 o QRN 1 ST off 1 HifT |

SREN

qierdt =Tell | TiaaE AEfRE ol & fhdt T R foear wifsw) a8
<urize fob shifa fo=a W& gkt & o1 3w forddt fasiw =ma | wifaefiar
AR ®ui & 999 & fau fvq YR fwan < 9 2

forelt s gfaa/asta o1 = fafee fSad swifaa foga @ g &= &
ST foham ST € 1| I i R ! © AR 39 WeliA H gt iR fagm
&l 1 T HE §? TH WEA H A & H@l B T2 AR R & fawA
T fafaw |
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(1) Express Biot-Savart law in the vector form.

(1) Use it to obtain the expression for the magnetic field at an axial point,
distance d from the centre of a circular coil of radius R carrying
current I.

(ii1) Also, find the ratio of the magnitudes of the magnetic field of this coil at

the centre and at an axial point for which x = R+/3.
OR

(a) Consider a beam of charged particles moving with varying speeds. Show
how crossed electric and magnetic fields can be used to select charged
particles of a particular velocity ?

(b) Name another device/machine which uses crossed electric and magnetic
fields. What does this machine do and what are the functions of magnetic
and electric fields in this machine ? Where do these field exist in this
machine ? Write about their natures.

25. TTeeA N & el Twavll Y™ € ¥ 56 & GHR IS ‘o’ 9ISk &i fhEl 5
THA foll W e F@ ¥, @ A8 S e | i & safaeo &
FRO 7¢ W fgad= e g yR o= )

I TUET foh =0 W F=T feass & - ¢ = En+ %ﬁ% R fgdtaes

3fes #iR 0=nna R TS fo@rE 3d €1
n ¥ gfg e W fgdias 3feaws diaar § goa i 8l Sl © 2 AT hifad |
AT
() R Tsha B o fordl Mefta I8 & 3I9a Thalsh ol X T&A 3161 T fiod
feonlt fogfora forear a1 fafera o= &0t SAMAfA o1 <91 & T oo s@
GifaT | 78 AFd gC foh T foht0 n, TuedHies o fordll foe =rea 9
n, ISR o TEH A TSI w7

g nq Ng — Iy
—2 - L1 =2_"1 g3 % I+ =TI
v u R s

TEl W Fdih! & amr 31ef €|

(i) ATEA Hifv fh fRdl 390 o9 1 RiRE g8 AUfad TR Hi TTes |
gfg B W fFE yer ufafda et 2|

(i) Ot ST G A A B AN W K BIHH g HI R AT E? AG F
Teref T 3TYEdI S & TUedHie | 31y ¥l
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When a parallel beam of monochromatic source of light of wavelength \ is

incident on a single slit of width a, show how the diffraction pattern is formed
at the screen by the interference of the wavelets from the slit.

Show that, besides the central maximum at 6 =0, secondary maxima are

10

observed at 0 = U + — and the minima at 6 =nM\/a.
7 2f/a

Why do secondary maxima get weaker in intensity with increasing n ?
Explain.

OR

(1) Draw a ray diagram showing the geometry of formation of image of a
point object situated on the principal axis and on the convex side of a
spherical surface of radius of curvature R. Taking the rays as incident
from a rarer medium of refractive index n; to a denser medium of
refractive index n,, derive the relation.

n n ny, —n . .
=2 _ 1 -2 1 wheresymbols have their usual meaning.

\ u R

(1)) Explain briefly how the focal length of a convex lens changes with increase
in wavelength of incident light.

(111) What happens to the focal length of convex lens when it is immersed in
water ? Refractive index of the material of lens is greater than that of
water.

55/3/S 14



26. () = feu e gRug ¥ 1 Q 9faliy 9 Yared ar1 €6 fum J Hifig | 5

6V| | P 2Q)
% 10 9V
W50 Qs

() T BH X AR Y {9 20T IR9Y AT ITAT F Y W FREHR W
ST 3TEl AT A € |

+ p—
||_|| IRI (e
[T]1 L— 1 N

] o

31 FNhI S TURANTT WA TU (a) X Iy R & A9 H gfg 1§, b)Y
3 ol § AUy S & A &l HH Hal &1 39 YRaddl 9 TIe Yhio H
A fog &t fearfa fvg gaR gonfaa gnft iR =41 2

j—

3HUAT
30 Q
E VWA F
L
A AW | C
I 40 Q 0V %209
oy D
(a) Tort@® o frodl o1 3T i ST IRTY &t g1 AC H 9RT IRepferd
HifeTT |
(b) TR I F1 IR fagma F1 T2 39 A § g T Uzl &1 ST F=i
e <ram €2
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(1) Find the magnitude and direction of current in 1 () resistor in the given

circuit.
6V K P 20
% 1Q 9V
T30 Q 30

(1) Two students X and Y perform an experiment on potentiometer separately
using the circuit diagram shown below.

+ —
I L [ R | ()
[T 1 [ {*)

T

Keeping other things unchanged (a) X increases the value of resistance R, (b)
Y decrease the value of resistance S in the set up. How will these changes affect
the position of null point in each case and why ?

OR
30 Q
E WWW F
18]
A F———fi——]
I, 400 % 20 O
H
X D
B 80V
(a) Use Kirchhoff ’s rules, calculate the current in the arm AC of the given
circuit.

(b) On what principle does the meter bridge work ? Why are the metal strips
used in the bridge ?

55/3/S 16



MARKING SCHEME
SET 55/1/S

Q. No. Expected Answer / Value Points Marks | Total
Marks
Section A
Setl1,Q1 Q) Manganin Yo
Set2,Q3
Set3,Q2 (i) R =2~ Aspincreases A also increases
A Yo 1
Alternatively,
R, = pcALC;Rm = pmt-Since Pm > Pc - Am > Ac
Setl,Q2 | Phase angle = 60° 1
Set2,Q2 | [Note : If the student only writes, [cos ¢ = 0.5], give %2 mark] 1
Set3,Q5
Set1,Q3 | Between plates of capacitor during charging / discharging 1
Set2,Q1 | Alternatively,
Set3,Q4 | In the region of time varying electric field 1
Setl,Q4 Q) P = NOT gate Yo
Set2,Q5 (i) Q=ORgate Yo 1
Set3,Q1
Setl,Q5 | Def: The average time, between successive collisions of electrons, (in a |1
Set2,Q4 | conductor) is known as relaxation time
Set3,Q3 1
Section B
Set1,Q6
Set2,Q6 Electrostatic Shielding Yo
Set3,Q10 Using this property in actual practice 1
Potential in a cavity Yo
The field inside a conductor is zero. Yo
Sensitive instruments are shielded from outside electrical influences by
enclosing them in a hollow conductor . 1
(any other relevant answer.)
Potential inside the cavity is not zero/ potential is constant. Ya 2
2238; Two properties of electromagnetic waves Yo +Y2
Set3,08 Showing e m waves have momentum 1
Any two properties of electromagnetic waves Yo+ Y5
Such as (a) transverse nature (b) does not get deflected by electric fields or
magnetic fields (c) same speed in vacuum for all waves (d) no material
medium required for propagation (e) they get refracted, diffracted and
polarised / (any two properties)
Electric charges present on a plane, kept normal to the direction of
propagation of an e.m. wave can be set and sustained in motion by the electric | 1

and magnetic field of the electromagnetic wave. The charges thus acquire
energy and momentum from the waves.

Page 1 of 13 Final Draft 11/03/16 03:00 p.m




Alternatively
Radiation Pressure — Electromagnetic waves exert radiation pressure. Hence,
they carry momentum. 2
ggggg Principle Yo
EHl b 1
Set3.Q9 Calculation of A 1%
Diffraction effects are observed for beams of electrons scattered by the
crystals Ya
. 1.227nm
N v,
1.227nm
- Y2
V120
Value A=0.112nm A
Alternatively
A= —— 7
2meV
_ 6.63 x1073*
“V2x9.1x1031x1.6x10-19%x120 72
A =0.112nm Y 2
Set1,Q9 :
Set2,Q10 | | Function of Transducer 1
Set3,Q7 Function of Repeater 1
Q) Transducer: The device which converts one form of energy into 1
another
(i) Repeater: A repeater picks up signal, amplifies and retransmits them | 1
to receiver 2
Set1,Q10 . -
Set2,Q9 Finding the principal quantum number 1
Set3,Q6 Finding the total energy 1
(i) r=rn? Y
21.2x10™ = 5.3x10™ n? implies n = 2 72
(ii) E = ﬂ Yy
n A
== =3.4eV 2
[Award Y2 mark if the student just writes E= E;/4]
OR
Calculation of energy of photon 1Y%
Identification of transistion Y
. _ hc_ 6.64 x1073*x3x108 : Yot Yo
(|) Energy of photo_n = 7—-275 109X 1.6x10-18 eV =45eV + 1
(i) The corresponding transition is B Ya 2
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Section C

Set1,Q11
Set2,Q020 Diagram 1
Set3,Q22 Deriving expression for Eeq 1%
Direction of Eeq %
E,(:av)
Eeﬂ< 1
|
|
(
(
|
' —
R
A S I3
~fe—— 2a 3V
E.q= Kq/(®+a°) andEq= Kq/(r* +a°) i
The two Electric fields have equal magnitudes and their directions are as
shown in diagram
Components along dipole axis get added up while normal components cancel | 1,
each other.
~ K2qa .
~E=-[EqtEw]cosO rSOE=-——T ”
[r2+a?]2 2
k —
=—F—(p = 2qaf) = ——F—
[r2+a2]2 ? [r2+a?]2
~Direction of electric field is opposite to that of dipole moment. 1, 3
Setl,Q12 a) To find charge accumulated in capacitor C, Yo
5et2,Q15 b) To find the ratio of energy stored 2 Y%
Set3,Q16
a) Zero Yo
b) We have CserieS: % = 1 uF 1/
Energy stored = %CV2
~Energy in series combination = % 1x 1076 x V2 2
Energy in parallel combination = %9 x 107 x V2 1,
Y
~Ratio = 1:9 3
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Set1,Q13 - : :
Set2,Q16 a) Definition of intensity 1
Set3,Q19 | | b) Required graph 1
c) Explanation of nature of the curves 1
a) Intensity of radiation equals the energy of all the Photons incident
normally per unit area per unit time.
Alternatively, The intensity of radiation is proportional to the number | 1
of photons emitted per unit area per unit time.
b) phole cuvvent
g T 1
A &
2]
Colleckoy ?Chﬂu
C) As per Einstein’s equation,
Q) The stopping potential is same for I; and I, as they have the Yo
same frequency.
(i)  The saturation currents are as shown , because 11 > 1, > I3 Yo 3
Set1,Q14 - - —
Set2,Q14 (i) To explain the process of emission 1
Set3,Q12 (if) Material preferred to make LED and reason Yot Yo
(iii) Two advantages of using LED Yo+
(i) During Forward bias of LED, electrons move from n side to p side and 1
holes move from p side to n side. During recombination, energy is
released in the form of photons having energy hv of the order of band
gap.
(if) GaAs/ GaAsP (any one) Yo
Band gap should be 1.8 eV to 3 eV These materials have band gap which
is suitable to produce desired visible light wavelengths. Yo
(iii)Low operational voltage, fast action , no warm up time required, nearly
monochromatic, long life ,ruggedness, fast on and off switching capacity. | %2+ % | 3
(any two points)
Setl,Q15
Set2,Q13 Calculation of capacitance 1
Set3,Q14 Calculation of Impedence 1
Calculation of Power dissipitated 1
_ 1 %
Capacitance = C = —— ?
Lw .
= %(anso)Z 1,
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=25x10°F Ya
Impedence = resistance( since V and | are in phase)
~Impedence = 100Q Ya
2
Power discipated = Eims
R . 15
= 220 1y = 400 watt i 3
Setl,Q16
Set2,Q19 (i) To calculate angle of prism 1%
Set3,Q20 (i) To trace the path of incident light inside the prism 1%
. sin(22 Ya
() p= ( 7] )
SLTlE
sin(ﬁ)
= —22=2c0sA/2 =3 Y
Sln;
~A=60° Y%
.. _ _ 1 —
(i p=v3 = Sini, ’
» Sini, = — = 0.58
~oointe = == 0. 1,
Lies between 30° and 45°
Hence, TIR takes place.
Alternatively,
. 1 . . 1
sinc = - which is less than 5
=~ angle of incidence > i,
~TIR
1 3
1,Q17
22:2’818 To plot (BE/A) vs mass number graph 1Y%
Set3’ Q17 To state the property of nuclear force Y2
’ To explain the release of energy in fission and Yo+ Y2
fusion using the graph
2 10
E A "ol S 15Fe. o - :
$ BICE — e
L 1Y%
g b
.
| &
N 50 100 150 200 250
Mass number (A)
Nuclear force is Saturated, or short ranged [ any one] Yo
The final system is more tightly bound when heavy nucleus undergoes Yo
nuclear fission. Hence, there is a release of energy.
The final system is more tightly bound when light nuclei undergoes nuclear | %
fusion. Hence, there is a releases of energy.
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Alternatively : There is an increase in BE/nucleon both during
(1) Nuclear fission of heavy nuclei and
(ii) Nuclear fussion of light nuclei

Yo
Yo

Set1,Q18 To draw circuit diagram of amplifier 1%
Set2,Q17 Deriving the expression for 3 ac 1%
Set3,Q18
2
1
Alternatively: [If the student writes B,. = % award full credit]
B
Set1,Q19 - :
Set2,Q22 (i) Naming the phenomenon 1
Set3,021 (i) Two conditions for TIR Yo+ Vs
(iii) Labelled diagram of optical fibre 1
(i) Total internal reflection
(ii) Rays of light have to travel from optically denser medium to optically 1
rarer medium and Angle of incidence in the denser medium should be Yo
greater than Yo
critical angle
(iii)
1
[Note: Deduct ¥2 mark if labelling is not done]
Set1,Q20
Set2,Q12 Three applications of internet Yot Yo+ Yo
Set3,Q15 Explanation of any one 1%
Applications of internet- e mail, social networking sites, e —commerce, Yo+ Y2
mobile telephony, GPS,  [Any three] +%
Explanation of any one 1Y%
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Setl,Q21

Set2,Q11 To show that the intensity of maximum is four times the 2
Set3,Q11 intensity of light from each slit
Conditions for constructive and destructive Yo+
interference

Resultant displacement

y=yity
= a[cos(wt) + cos(wt + ¢)]
= 2acos (%) cos (a)t + %) A
-~ amplitude of resultant wave = 2a cos (%) Y,
=~ Intensity = 41,cos? (%) where I, = a? is the intensity of each harmonic
wave 2
At the maxima, ¢ = +2nm - c052§=1 1,

At the maxima, I = 41, = 4 X intensity due to one slit
_ 2 (¢

I=41,cos (2) - _ -

For constructive interference, | is maximum

It is possible when cos? (%) = 1;% = nm; ¢ = 2nmw

For destructive interference, | is minimum, i.e, 1=0

Yo

. . 2 f _ _g_(Zn—l)n_ _ T 1 3
It is possible when cos (2) =00 =—F—:¢= (2nt1) > 2
Set1,Q22
Set2,Q21 (i) Two properties of soft iron Yo+ Yo
Set3,Q13 (ii) Statement of Gauss’s law in magnetism 1
Difference and Explanation Yot Yo
(i) Low coercivity and high permeability Vot Y2
(if) The net magnetic flux through any closed surface is zero/ 1
$B.ds =0
$E.ds = Ei /The net electric flux through any closed surface is Ei Y,
] (o]
times the net charge. VA
which indicates magnetic monopoles do not exist/ magnetic poles
always exists in pairs 3

[Note : If the student just states Guass’s Law in electrostatics these 2 marks
may be awarded.]

OR
a) Deriving the expression for Magnetic field at a point 2
outside the current carrying solenoid
b) Writing the condition 1

Page 7 of 13 Final Draft 11/03/16 03:00 p.m




Y2

a) The magnitude of the total field is obtained due to small elements

u,ndxla?

dB = 3
2[(r—x)%2 +a?)2

- 1/2
x varies from x = —lto x = +1

!
uonla? j dx
Ll

B = > 3
(r—x)?+a?]z
Ya
Forr > a and,we haver > x
u,nla? J‘ " ,uonla2 (20)
= 273 23

Here magnetlc moment m = n2l(ma?)

Uo2m Ya
Thus B =
us 4mr3

This is also the far axial magnetic field of a bar magnet. Hence, the magnetic
field, due to current carrying solenoid along its axial line is similar to that of

a bar magnet for far off axial points. 1
3
Section D
Set1,Q23
Set2,Q23 a) Two values 1+1
Set3,Q23 b) Reason 1
c) Reason, for why power is transmitted at high voltage 1
a) Caring, helpful, presence of mind (or any other (two) relevant values) | 2
b) Current passes between two points only when there is a potential 1
difference between them/
¢) To minimise power loss during transmission. 1 4
Section E
Set1,Q24
Set2,025 (i) To fine the magnitude and the direction of current in 1Q resistor 3
Set3,026 (i1) (Shift and reason) in each case (2+%)x 2
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OV = Bawiyud g C

A
R A\
% | i "I,
el
Il 12_11 =
210 Jov
[y [
uu> L‘/\/\/\/\—_— D
B ™ 30 Q 3'(2/
For the mesh APQBA
OI’ _12 + 411 = 6 ........................................ (1) 1

For the mesh PCDQP

2, —9+3L+1(,— )= 0
Or6l, =1L = 9 i, (2) 1
Solving (1) and (2) , we get

I 15 A
— 1
L=—A &
2 |23
~Current through the 1A resistor = >3 A Yo

a) Balancing length increases
When series resistance increases, the potential gradient decreases. Hence
£ increases. Null point shifts towards point B.

b) Balancing length decreases
V=E-I'r. As I’ increases V decreases. Hence balancing length decreases.
Null point shifts towards A.

Y2

Yo
Yo

OR
a) To calculate the current in the arm AC 3
b) Principle of meter bridge 1
c) Why metal strips are used in meter bridge 1
30 Q
E —— MW %
I \ Il
A ’ 40V .
I 40 Q ]2+11 %QOQ
e D
80V [
2
For the mesh EFCAE
OI’ _711 - 4‘12 = _4‘
Or7l+41, = 4 ..., (1)
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For the mesh ACDBA
Or 401, + 601, — 120 = 0

Or 211 + 312 - 6 ........................................ (2)
Solving (1) and (2) , we get

~Current througharm AC=1; + [,
=—A
13
a) Metre bridge works on Wheatstone’s bridge balancing condition.

b) Metal strips will have less resistance / to maintain continuity, without
adding to the resistance of the circuit.

Setl,Q25
Set2,Q26
Set3,Q24

-

(i) Biot-Savart law in vector form

(i) Deriving an expression for the magnetic field at a 3
point on the axial line of current carrying coil

(i) Ratio of magnetic field at the centre and 1
given outside point

T2 UldEXP o ldbxF
(i) dB= = ==
41r? 4mr3

(ii) dB = —ﬂoldlsmgheee ~90; dg = 4!

47[!’ 47rr2
=dBSi nqb— s ne

B = fﬂoldl . _uol(ZﬂRz)
) 4mr2 SING = 43

0
woNI(R?) _  uoNIR?
2r3

B = 3
Z(RZ +d2)§

Y

Y2
Yo

Yot Yo

Yo

Ya
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UoNI
2R

(i) Magnetic field at the centre of the coil B; =

UoNIR? _ uoNIR? _uoNI
3 28R

Magnetic field at the outside point B, = 3
2[R2+43R2]2  2[4RZ?]

Bi_g
B,

[Note :If the student takes r= v/3 R, the ratio of B centre to B axial would be

Y2

Y2

33 : 1. Award 1 mark in this case also.] 2
OR
a) Velocity selection condition 1
b) Name of device Yo
What does the machine do Yo
Use of two fields Yo+ Y5
Regions of existence of field Yo+
Nature of fields Yo+ Y5
a) qE=Bqv
v =E/B 1
(b) Name of the device: Cyclotron
It accelerates charged particles/ions Yo
Electric field accelerates the charged particles. Yo
Magnetic field makes particles to move in circle. 1
Electric field exists between the Dees.
Magnetic field exists both inside and outside the dees. 1
Magnetic field is uniform / constant.
Electric field is oscillating/ alternating in nature. 1
Set1,Q26 . . . .
Set2,024 Explaining the formatlon of the diffraction pattern 3
Set3,Q25 Se_co_ndary maxima Ya
Minima Ya
Why do secondary maxima get weaker in intensity 1
~_+ ToP
> L N =
From S M = » To C
M, . \Q . M,
- N 8 - 1/2
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The diffraction pattern formed can be understood by adding the contributions | 1
from the different wavelets of the incident wavefront, with their proper phase
differences.

For the cental point, we imagine the slit to be divided into two equal halves.
The contribution of corresponding wavelets, in the two halves, are in phase
with each other. Hnce we get a maxima at the central point. The entire Yo
incident wavefront contributes to this maxima.

All other points, for which 8 = (n + %) % get a net non zero contribution
from all the wavelets. Hence all such points are also points of maxima.

Points for which 6 = ”%,the net contribution, from all the wavelets, is zero. i
Hence these points are point of minima.

We thus get a diffraction pattern on the screen, made up of points of maxima | %2
and minima.

E—
e
_—>
. 1
R
ml“m”
(=
Secondary maxima keep on getting weaker in intensity, with increasing n.
This is because, at the
Q) First secondary maxima, the net contribution is only from
(effectively) 1/3 rd of the incident wavefront on the slit.
(i)  Second secondary maxima, the net contribtion is only from
(effectively) 1/5" of the incident wavefront on the slit And soon. |1 5

OR
(i) Ray diagram 1
Deriving the relation between refractive indices, u and v 2
(if) Change in focal length changes when the wavelength of light
increases 1
(ii)Change in focal length changes when the lens is dipped in water 1

( ) n, M E\ -1 .
,,-*"i.. | """ {r'-_;
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AN AN AN AN
ONTCN - TTeNT NI
_siniNL
217 6inr  r

AN, AN
n, _ONTCN
n, = AN_AN

CN NI

AN AN\ _ AN AN
m\en~wnr) = ™Mb T e

CN=R;NI=V;0N =—-u

Ny N Np—Ny

v u R

(ii) focal length increases with increase of wavelength

folm
length increases

(iii)As py increases focal length increases

1 (w_ 42
f R

1 2 .
== (& —1}— as wavelength increases u, /u, decreases hence focal Ve

Yo

Y2

Yo

Yo

Yo 5
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