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Jo7-97 7 GHY T FI5 [dbeq 781 8 | a3, g 371 a1ct U 397 7, &7 377 acl T
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c=3x10%3m/s

h=6.63x107347Js

e=1.6x1019C

Yy = 41 x 107 TmA™!

g, = 8.854 x 10712 C2 NI m2

1
—=9x 10 Nm?2 C?2
4n80

TAHH I G8IHH (m) = 9.1 x 10> kg
¢ 1 GFHH = 1.675 x 10727 kg
et o1 g0 = 1.673 x 1027 kg
JATANTIGT & = 6.023 x 1023 Ui 719 A
SiegemH s = 1.38 x 10723 JK-!

General Instructions :

551

()
(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=3x103m/s

h=6.63 x 10734 Js

e=16x10"1C

Yy = 41 x 107 TmA™!

g, = 8.854 x 10712 C2 N1 m2

1
—=9x 10 Nm?2 C?2
4n80

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

fopelt gtz ol fawe=R V deh Iid foram | afg I oW o form § o1 @t 36

3t~ o7 o foTg =eiehs feTRa |

An electron is accelerated through a potential difference V. Write the expression for its

final speed, if it was initially at rest.

A TS Hoft o & IS el THEHH a6 &3 § Y9 Hd & | I8l & h
SATHTSEA qT GEU & 1 TG & 30° 9T ot T B | $eh gRT =t T J&T 9 6 W
ferfaa |

Two protons of equal kinetic energies enter a region of uniform magnetic field. The
first proton enters normal to the field direction while the second enters at 30° to the

field direction. Name the trajectories followed by them.

Tt Tt g ferad= o fore fopest o1 e ferawon o156 difwm |

Draw a graph showing the intensity distribution of fringes due to diffraction at single

slit.

S T HeXvT o foIT IU=hT B areft Sed-grarehia i <hi 3raf afer fafan |

Write the range of frequencies of electromagnetic waves which propagate through sky

wave mode.

o9 <hY &wdn bl afemar S 31 sEenT ST A fafgu |

Define the power of a lens. Write its S.I. unit.
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SECTION - B

TR <1 I3 STIARR %W I8 & afgnieft srfireraaa fefires foreht e grashia &= o
feua 8 | AB forelt vt & €t 2 T8 AR ah Wieeht fi t = 0 W aeh e fean man 2 |
TUTTeHe €9 | ST HIfTT foh Tmr o @121 Fogeft ¥ I emf ¥ fop SR ferror g0 |
(AT % St o Hed shi IUET HIfT |)

A rectangular frame of wire is placed in a uniform magnetic field directed outwards,
normal to the paper. AB is connected to a spring which is stretched to A'B" and then

released at time t = 0. Explain qualitatively how induced e.m.f. in the coil would vary

with time. (Neglect damping of oscillations of spring)

[ ] [ [ ] A’

|o °
C A
|
° ° ° |o °
| JmT\—E
° ° ° |o °
|
D ' B
° ° ° |o °

BI

(a) UG T SEM 1 TIATST ST T 3TTféreh JrreheiierdT o el | $Eeh! §aY
ferfee |

(b) o TR Ut A 3R B <t IMfateh greehsiierand 0.96 3R 500 8 | g™
Terelf A 3R B % 9g=TT |

(a) Define the term magnetic susceptibility and write its relation in terms of relative
magnetic permeability.

(b) Two magnetic materials A and B have relative magnetic permeabilities of 0.96

and 500. Identify the magnetic materials A and B.
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8. (a) NhR forerei o wied forga-grareh fafertor w1 wsh Swm G |
(b) Tr=faRea feafan St smen & fore v e 3gre dfe
() oo am 7, g SIS =Te 9T A @ a9
(ii)  hael T G §, T IS reTo oy & 2 |

(a) Give one use of electromagnetic radiations obtained in nuclear disintegrations.

(b) Give one example each to illustrate the situation where there is (i) displacement
current but no conduction current and (ii) only conduction current but no

displacement current.

9. 3G Yh I el T H S fere arg % U8 § g Scafsid wdt 2 R 33 VH
Heeh fava g quid: Ue feam mam g 1 afg 8 x 1014 Hz 3mafa W 39 a1g 9 v faega
IS TR Bl STl 7, A 39 91q < foT¢ Rl %o (eV H) Titehford it |

YT

foReft TTER G 6.0 x 10! Hz 3T 1 Thavll SohT=1 Ic9=1 Tohdll 7T & | S &dl
2.0 x 103 W B | ufteheta HIfTT (i) yeprer fopeor gt & fereft wier <t 3ot =1 (ii) &1 g
3TTEd AR T 9 ThUE I B ATt B hl T o1 |

Find the frequency of light which ejects electrons from a metal surface, fully stopped
by a retarding potential of 3.3 V. If photo electric emission begins in this metal at a

frequency of 8 x 10!4 Hz, calculate the work function (in eV) for this metal.
OR

Monochromatic light of frequency 6.0 x 10'# Hz is produced by a laser. The power
emitted is 2.0 x 1073 W. Calculate the (i) energy of a photon in the light beam and
(i1) number of photons emitted on an average by the source.

10.  Toreht gregiom Tl § (i) feedfir 3Taa St TR 8 969 TR 9T (i) ITaH STEd Sl Wi
¥ Tt arHa TR o forelt soiagia & Hehu & RV Icafeia fafeRtor <t maf
ITUTA TEhfoTd HIT |

Calculate the ratio of the frequencies of the radiation emitted due to transition of the
electron in a hydrogen atom from its (i) second permitted energy level to the first level
and (i1) highest permitted energy level to the second permitted level.
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SECTION - C
forgga werer <hi aftamT ferRae aem &Rt SI AT fofay | o  feame e forga & saea
E, = ax, E, =0, EZ=0§,aﬁa=%,méﬂﬂmﬁsm7ﬂqﬁmq?ﬁm,
a=0.lm AT |
y
0 ! > X
< a —|/”
/ :
Z
3T

Th Toigd 2.0 x 104 N/C! afEr 6 uweHE fogd & § 15 om gff o fman ®
(e () Torm stereen & =retent 34 gl e T 3 Soiergi gT foTQ 7T Ty <hT ditehet hifT |

v

¥ + + + + +
(a)
&1 ST T FHM T@d g I 3aeh! feum Iehfid (3edt) < 9w (Fast b) ot v
T G 31 gl ek T H o1 ¢ T =1 aiftepet SHifm |

IRy

-+ -

+

(b)

Define electric flux and write its SI unit. The electric field components in the figure
N

shown are : E, = au, Ey =0, E, =0 where o = Cm Calculate the charge within the

cube, assuming a = 0.1m.

y
—
I E,
1
O — —> X
<— a —>| 7
a

4

OR
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An electron falls through a distance of 1.5 cm in a uniform electric field of magnitude
2.0 x 10* N/C (Fig. a)

(a)

Calculate the time it takes to fall through this distance starting from rest.
'l

+

(b)

If the direction of the field is reversed (fig. b) keeping its magnitude unchanged,
calculate the time taken by a proton to fall through this distance starting from rest.

-+ -

€ 3 €, emfﬁ??ﬁ“\}lﬂﬁﬂéﬁ SATeh T shAsT: r, 3ﬁ'{r2§, W%ﬂfﬁﬂ?ﬁﬁﬁ% -
(i) TN % god Ufaty, q

(i) GFSH % ged emf
% foTu = T 1T |

Two cells of emfs ¢, & ¢, and internal resistances r; & r, respectively are connected
in parallel. Obtain expressions for the equivalent.

(1) resistance and

(1)) emf of the combination

(a) G TR foed awETE! =Terehi & " @ 9Tl 96 o 961 ° foEd O % SI A
=61 it ST |

(b) T G H YU d % G vl HIY HHIR ATetehl § SHM fQRm [ 3R I, Fr amrd
JeTfEd 81 Wl & | 39 FTeieh] o s 3TRYU[ <h SHTEA] fohE Tk <l 511 Gkl & 7 Ife
T QI TTeTehi o Sieh Aed H forelt ofier =imereh i, fore® am 1 fordia fem 4 wafea
B @ 7, W@ eI Sme at et Srereh W SRRd IR S Fd I |
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(a) Define SI unit of current in terms of the force between two parallel current

carrying conductors.

(b) Two long straight parallel conductors carrying steady currents I, and I, along the

same direction are separated by a distance d. How does one explain the force of

attraction between them ? If a third conductor carrying a current I in the

opposite direction is placed just in the middle of these conductors, find the

resultant force acting on the third conductor.

14. (a) & [ <Hean 1 3 A T el dieriae & o 7, df Raeha: gfad st
< fteran @ Bl } 7 < 98 derias % srfrfemmg o fait st @ 7 3o e Rl
ST HIT |
(b) IS THAS gferd T Yot fopet Tierias & ToRdT & | U gRT TIeiiarg o o i
% T Teh QL <5k H YT SrehTST Sht <fferem s fereror gurisw |

(a) When an unpolarized light of intensity I  is passed through a polaroid, what is

the intensity of the linearly polarized light ? Does it depend on the orientation of

the polaroid ? Explain your answer.

(b) A plane polarized beam of light is passed through a polaroid. Show graphically
the variation of the intensity of the transmitted light with angle of rotation of the

polaroid in complete one rotation.

15. 39N foRU 71T S| <hl SARET hid §U ST oh TehTel foz[d HHIhUT i Seoid hifT |

2
Vmax
Ok n —

14\ /// Vv —>
-

w/

Jgf v 1 FehTeT Ferelt SohTsT GUTE I8 TR SATIGH HLdT & | Sragil <h STfehad =Te o
T (V) F TR (v) 6 = TTh SR H SR STFHR R | STt £, n G getergi b
S m % UG1 H MG o Jehre1 fareqa Aefiehtvr ST 3TN ohtd B (i) WTeh famh 3T
(ii) STehTST GITE UeTe o Sl Bl o foTt STeh T HIT |
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State Einstein’s photoelectric equation explaining the symbols used.

!

2
Vmax
ok n —

1'1\ /// Vv —>
P

*/

Light of frequency v incident is on a photosensitive surface. A graph of the square of

the maximum speed of the electrons (V2

max) vs. v is obtained as shown in the figure.

Using Einstein’s photoelectric equation, obtain expressions for (i) Planck’s constant

(i1) work function of the given photosensitive material in terms of parameters /, n and

mass of the electron m.

(2)

(b)

(a)

(b)

fopeft =gfaraatii < et < et Sl o1, $oh S IR o ot o &9 1,
Terertor Tk Wit gRITST | 37 & bt 3ifeha hifoTe et ARt &et (i) 3TTeheT, e
(iif) rfcrepef 2 |

&) Rl v Srfirshar —
235 a 94

n-+ U— Xe + Sr+2n
92 54 b

T a 3T b & A i Hifsa |

Draw a plot showing the variation of potential energy of a pair of nucleons as a
function of their separation. Mark the regions where the nuclear force is

(1) attractive and (ii) repulsive.
In the nuclear reaction

235 a 94
n-+ U——b Xe + Sr+ 2n
92 54 b

determine the values of a and b.
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17. (a) To=1 o g aet o feu e Haie & fo gemm aneft fafeu |

A

B

(b) TrH BIEI-SHTE % TETe 6l H&T T ST I |

(a)  Write the truth table for the combination of the gates shown in the figure.

A

B

(b) Explain briefly how a photo diode operates.

18. IS Icgsieh fo=Im8 § n—p-n THIREM TSRt 1 AHifehd qiuy i@ ifae | g8a o
R HIFST foh T8 ISRt dicedt Yot o €9 § fohd YR ITANT fohat ST 2

Draw a labelled circuit diagram of n-p-n germanium transistor in common emitter

configuration. Explain briefly, how this transistor is used as a voltage amplifier.

19. (a) SobTe fortuT 3@ 61 e | Ig guisy, foh foheft staaer qdur o1 Sw=n ferelt o
ey 3R rafiia fors =1 e A o for TR fhaT ST # |

(b) U TohTUT 3TR@ T STINT Hieh ¢dU FF 3R Rash maeq & fow =ere ym=
I |

(a) With the help of a ray diagram, show how a concave mirror is used to obtain an

erect and magnified image of an object.

(b) Using the above ray diagram, obtain the mirror formula and the expression for

linear magnification.
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20. (a) ST HEE FEH 1 Iooi@ ity 3T 30 Afeyr ®9 § =R hifsy |

(b) SN HTES e 1 TR ek ¢ e Y g pueet), fSeE g [ vefia 8 @ 2
o HRUT I8k & T FUST! o g § gl x T FRa Topell forg Tt grarehly &1 o foig
ST T I |

(a) State Biot — Savart law and express it in the vector form.

(b) Using Biot — Savart law, obtain the expression for the magnetic field due to a
circular coil of radius r, carrying a current I at a point on its axis distant x from
the centre of the coil.

21. @t o foremi o1 SRImT shtd 3T feu T uftaer 3@ § B 31 D & o= favarr afesfora
ST |

2V,2Q

|
A L

LV, — 2Q — 1V,
1Q 1Q

D 1 C

Using Kirchhoff’s rules, calculate the potential difference between B and D in the
circuit diagram as shown in the figure.

A 2V,2Q

1V, — 2Q — 1V,
1Q 1Q

22. (i) TRt 3R foaada @ 3= et o o= g ¥e foifaw |
(i) = <k Topelt Tgfertt sraiv 4 ferfeani & o gft w ferd we w36t et Bt & | Afe g
! AT 61 3T 5 cm TUHARG &, a1 Bhal-<eE § 30 um 1 IiaaH & S
g | fea 2 Top forfei & o= 1 g0 1 mm 2 | ST9NT foRU T SR hl TR

qfehfera Shifsra |
55/1 11 cn
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(1)  Write two points to distinguish between interference and diffraction fringes.

(i)) In a Young’s double slit experiment, fringes are obtained on a screen placed a
certain distance away from the slits. If the screen is moved by 5 cm towards the
slits, the fringe width changes by 30 um. Given that the slits are 1 mm apart,

calculate the wavelength of the light used.
gie —-¢
SECTION — D
it TetereH! srames il 3T 35 W o8 #ieh @Sl g A 7@ off | 3% srcfus
et 8 @ oft | 3R Tt et 32 SRt o e o A | gieret 1 sfieht Trstereaft <t wfgal
®IETH foram 3R arn o g€l g2 Tt B | 3= faum i Savaeh TSR o 1 qume
fea |
(a) el &1 RIS o | 3T 8 aTet ferega -grarehia faferton =1 am ferfiaw |
(b) 3 fafertor fpm TpR Sa= fepu ST 8 2
(c) W fohu ST oot ferega -grarhiar farferwont <t ameet w61 wm faafaw |
(d) e g wefid g1 e ferfa |

Mrs. Rajlakshmi had a sudden fall and was thereafter unable to stand straight. She was
in great pain. Her daughter Rita took her to the doctor. The doctor took a photograph
of Mrs. Rajlakshmi’s bones and found that she had suffered a fracture. He advised her

to rest and take the required treatment.

(a) Name the electromagnetic radiation used to take the photograph of the bones.
(b) How is this radiation produced ?

(¢) Mention the range of the wavelength of this electromagnetic radiation.

(d) Write two values displayed by Rita.

12

cn



e - g
SECTION - E
24. < forg 3TmE q 3R - q FE: (0, 0, —a) 3T (0, 0, a) forgati W@ & |
(a) (0,0, z) 3 (x, y, 0) W R forega fawa ufsfera hifsre |

(b) Terelt oTe wliequr et s X-31&1 % IFfew (5, 0, 0) & (=7, 0, 0) T of I
feperr sl fepan ST @ 7

(c) 38 Teufq o 31T 319 I T 1 aREcH il TG TI&u 37w 1, 371 o1 fargati
o 1 7Y, X378 < STfCY 7 IR I3 3T ATGFo0 T 7l 7
(d) 379 Ffe i forg et w1 foreh whem s fomga &= E 8 s feufaa | wan
T, 1 39 ST e B 3heh STl Sqer % fama 7 feafas St @ gt ¢
ek TeRTUT § 319 3T hl gfE HIfT |
FeET

C, ot < fopelt |etfe 1 fawa v, e Staife C, aTiar o 311 @uri s fawar=r v,

T ST fohell TR B | 316 39 HETiEAl 3eh! 37Ot - 310t 3TTae Seft @ foaifora i

3¢ Th-gER § THIA H HATG feha e 7 | 3 i |

(a) TH-GER § TN A § T4 3 g1 GUTIAT H G Bl ol

(b) 3 G TG o TG TS 8 Gied el Sl

(c) WU EASH § Hied Het Holl 3 FAIRd i & qd 390 pot Ffad ol o o
JTR h! FRAT hIWT |

Two point charges q and —q are located at points (0, 0, —a) and (0, 0, a) respectively.

(a) Find the electrostatic potential at (0, 0, z) and (x, y, 0)

(b) How much work is done in moving a small test charge from the point (5, 0, 0) to

(=7, 0, 0) along the x-axis ?

55/1 13 cn
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(c) How would your answer change if the path of the test charge between the same
points is not along the x-axis but along any other random path ?

(d) If the above point charges are now placed in the same positions in a uniform

external electric field ﬁ, what would be the potential energy of the charge
system in its orientation of unstable equilibrium ?

Justify your answer in each case.
OR

A capacitor of capacitance C, is charged to a potential V| while another capacitor of
capacitance C, is charged to a potential difference V,. The capacitors are now

disconnected from their respective charging batteries and connected in parallel to each
other.

(a) Find the total energy stored in the two capacitors before they are connected.
(b) Find the total energy stored in the parallel combination of the two capacitors.

(c) Explain the reason for the difference of energy in parallel combination in
comparison to the total energy before they are connected.

(a) ITIIIF A-C EId <hl T o 1 UG crarma qem et Sfaerd s fo=ror gori
° fo1e 7 e |

(b) TH AC &I ¥ Je Fereft RC ivft aftay =1 %o 3 St |

(c) = forslt Ffaa X o Rl W 220 V S dicedt ST hl STt @ a1 389 0.25A

oI YTfed Bt 2, S el # ST deedt § 5 e wa At 2 | i g
Fieedt i foreft 311 gford v o Rl W Irgyger fomer wman 8, @ |9 9T Yatted
Bl & T 319 g I dlodl 1 &l el § Bl 8 |

(i) Il X 3R Y & T fafaw |

(i) 3% feufa o uftuy O yanfaa o uitehferd SifSe STe 36} dieear s X @Y &
Suft TR T SAueR R ST 2 |

JYAT
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(2)
(b)
(©)
(d)

(2)

(b)
(c)

(b)
(©)
(d)

(2)

(b)

fepet ST o1 i firgr Tty |
Tereft TamhTHR <t gara <ht aftum fetfgu |
feregi <1 ! 1 Seoi@ HIFTT 71 Ferefl TTHBTHT 6t &1 FH H e & |

gfe frfa wfata 440 Q 7, @ 220 V 1 22 V ¥ gfEfdd @ 9 90% <&rdr &
TRt AT ShT STIfieh pueeht § yenfad ey uftefora it |

Draw graphs showing the variations of inductive reactance and capacitive

reactance with frequency of the applied ac source.

Draw the phasor diagram for a series RC circuit connected to an ac source.

An alternating voltage of 220 V is applied across a device X, a current of 0.25 A
flows, which lag behind the applied voltage in phase by % radian. If the same

voltage is applied across another device Y, the same current flows but now it is

in phase with the applied voltage.
(1) Name the devices X and Y.

(i) Calculate the current flowing in the circuit when the same voltage is

applied across the series combination of X and Y.

OR
State the principle of working of a transformer.
Define efficiency of a transformer.
State any two factors that reduce the efficiency of a transformer.

Calculate the current drawn by the primary of a 90% efficient transformer which

steps down 220 V to 22 V, if the output resistance is 440 Q.

I fort <l FEEdl | p-n TiY SRS & fwio § g9 areft & wewyet aifRans
1 ST HIfSTT | 37a: (i) BTET & qe (i) Tt fasra shi afeam faRew |

Teh AU S=E U p-n T SRS 1 U9y Fo sH13T 3R 35eh! HEAfafe 6
STEAT HITT |

15
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(2)

(b)

(a)

(b)

(2)

(b)

3 A HRhl 1 HET H AT iU | S ored STt fwet s ofvel od o gl
T S | AT <hl STTavIehdT hl =IRIETd SEUd % |
frefefaad o Tured ST : (1) aTgeh aaT (ii) TTgetsh Tt a9 (iii) 3T Higed

aaT

Explain with the help of suitable diagram, the two processes which occur during
the formations of a p-n junction diode. Hence define the terms (i) depletion

region and (i1) potential barrier.

Draw a circuit diagram of a p-n junction diode under forward bias and explain its

working.
OR

Describe briefly three factors which justify the need for modulation of audio

frequency signals over long distances in communication.

Draw the waveforms of (i) carrier wave, (ii)) a modulating signal and

(i11) amplitude modulated wave.

16
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13.
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16.

Strictly Confidential (For Internal and Restricted Use only)
Senior School Certificate Examination
Marking Scheme - Physics (C) (Code 55/1, Code 55/2, Code 55/3)

The marking scheme provides general guidelines to reduce subjectivity in the marking. The answers given
in the marking scheme are suggested answers. The content is thus indicated. If a student has given any other
answer, which is different from the one given in the marking scheme, but conveys the meaning correctly,
such answers should be given full weightage.

. In value-based questions, any other individual response with suitable justification should also be accepted

even if there is no reference to the text.

Evaluation is to be done as per instructions provided in the marking scheme. It should not be done
according to one's own interpretation or any other consideration. Marking scheme should be adhered to and
religiously followed.

. If a question has parts, please award in the right-hand side for each part. Marks awarded for different part of

the question should then be totaled up and written in the left-hand margin and circled.
If a question does not have any parts, marks are to be awarded in the left-hand margin only.
If a candidate has attempted an extra question, marks obtained in the question attempted first should be
retained and the other answer should be scored out.
No marks are to be deducted for the cumulative effect of an error. The student should be penalized only
once.
Deduct ¥ mark for writing wrong units, missing units, in the final answer to numerical problems.
Formula can be taken as implied from the calculations even if not explicitly written.
In short answer type question, asking for two features / characteristics / properties if a candidate writes three
features, characteristics / properties or more, only the correct two should be evaluated.
Full marks should be awarded to a candidate if his / her answer in a numerical problem is close to the value
given in the scheme.
In compliance to the judgement of the Hon’ble Supreme Court of India, Board has decided to provide
photocopy of the answer book(s) to the candidates who will apply for it along with the requisite fee.
Therefore, it is all the more important that the evaluation is done strictly as per the value points given in the
marking scheme so that the Board could be in a position to defend the evaluation at any forum.
The Examiner shall also have to certify in the answer book that they have evaluated the answer book strictly
in accordance with the value points given in the marking scheme and correct set of question paper.
Every Examiner shall also ensure that all the answers are evaluated, marks carried over to the title paper,
correctly totaled and written in figures and words.
In the past it has been observed that the following are the common types of errors committed by the
Examiners

e Leaving answer or part thereof unassessed in an answer script.

e Giving more marks for an answer than assigned to it or deviation from the marking scheme.

e Wrong transference of marks from the inside pages of the answer book to the title page.

e \Wrong question wise totaling on the title page.

e Wrong totaling of marks of the two columns on the title page.

e Wrong grand total.

e Marks in words and figures not tallying.

e \Wrong transference to marks from the answer book to award list.

o Answer marked as correct (V) but marks not awarded.

e Half or part of answer marked correct ( /) and the rest as wrong (x) but no marks awarded.
Any unassessed portion, non-carrying over of marks to the title page or totaling error detected by the
candidate shall damage the prestige of all the personnel engaged in the evaluation work as also of the
Board. Hence in order to uphold the prestige of all concerned, it is again reiterated that the instructions be
followed meticulously and judiciously



MARKING SCHEME( COMPARTMENT) 2018

SET55/1 SET 1

Q.NO.

VALUE POINTS/ EXPECTED ANSWERS

MARKS

TOTAL
MARKS

SECTION A

QL.

3 /2eV
m

Q2.

Normal : Circular

At an angle of 30° it will follow helical path

Y

Y

Q3.

relative
intensity /T

\
!
|

1\ _."II ."l. A
JAVAV, VAW

posibon on SCresan

Q4.

From few MHz to 30-40 MHz

Q5.

The power of a lens equals to the reciprocal of its focal length( in meter).
Also accept
_ 1

b= f (meter)

Do not deduct mark if student does not write the word meter.

( Alternatively

Power of a lens is the ability of conversion /diversion of the rays incident on
the lens.)

Sl Unit: Dioptre(D)

%

%

SECTION B

Q6.

SHM nature of oscillation of the wire AB Y2
Expression for instantaneous magnetic flux Ya
Expression for instantaneous induced emf Y2
Qualitative explanation Ya

The wire AB would oscillate in a simple harmonic way
We can write

X =—acos ot

(asx=-aatt=0)

Therefore Instantaneous magnetic Flux

#(t)=BIx (1=AB)

Y

%

SET 55/1 Page 1 of 18




Instantaneous induced emf

d¢

e(t)=———=aBlw sinwt
dt

The induced emf, therefore varies with time sinusoidally.

( Alternatively

Arm AB executes SHM under the influence of restoring force developed in
the spring, consequently an induced emfis produced across the ends of
moving armAB which varies sinusoidally.)

(Give full credit for the above part if the student explains qualitatively without
using mathematical equations)

Y

Y

Q7.

(a)Definition Ya
Relation Ya
(b) Identification of A and B Yot Yo

(a) Measure of the response of magnetic material to an external magnetic field.
Also accept

_M|
[H|
We have
2=(s-1)
(b) 0.96 : Diamagnetic
500 : Ferromagnetic

X

Y

V2
V2
V2

Q8.

(@) One use 1
(b) One example each Yot Yo

(a) used to destroy cancer cells

(b) (i)The region, between the plates of a capacitor, connected to time varying
voltage source,has a displacement current but no conduction current.

(if) The wires, connected to the plates of a capacitor, joined to a time varying
or steady voltage source, carry a conduction current but no displacement
current.

( Alternatively

A circuit, having no capacitor in it, and carrying a current has conduction
current but no displacement current. )

%

%
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Q9.

Finding the Work function
Finding the Frequency of incident light

We have
W =hy,
=6.63x10* x8x10* J
B 6.63x10°x8

1.6x107"
=3.315eV

We have
hv =W +eV,

=(3.315+3.3)eV
6.615x1.6x107"°
V =
6.63x10°*
=1.596x10" Hz

OR

Calculating
0] Energy of a photon
(i) Number of photons emitted

Energy of photon=hv
=6.63x10* x6.0x10" J

=3.978x107" J
=2.49eV

Number of photons emitted per second =

energy of photon

_20x10°J/s
3.978x107%° J

=5.03x10" photons / second

Y

Y

Y

%

Y

Y

Y

%
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Q10.

Formula
Q) Frequency of first case
(i) Frequency of second case
Ratio

Y2
Yo
Y2
Y2

We have
hv =E, —FE,

_E, E

S0 S
n’ n’

1 3
2 =5
1

. 1 1
(i) hv, = EO(?—F) =E, ><Z

(), = E (5

g

Vs,

Y

Y

Y

iz 2

SECTIONC

Q11.

Definition of Electric flux

Sl unit

Formula (Gauss’s Law)

Calculation of Charge within the cube

Electric Flux is the dot product of electric field and area vector.

Also Accept
o= $E.ds
Sl Unit: Nm?C or volt -meter

For a given case

¢=¢ +¢,=|E, (atx=2a)-E,(atx=a)|a’
=[a(2a)-a(a)]a’
=qa’
=100x(0.1)’ =0.LNm?/C

But

-0 =¢,$=8.854x10"? x10'C
=0.8854pC

OR

Relevant formulae
Calculation of time taken by the electron
Calculation of time taken by the proton

[EEN

%

Y

Y

Y
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We have

Force =qE
Acceleration a = E
m
Also
s==at’ asu=0
2
a2
a
(i) For the electron
eE
a=—
m
_\/ 3x107%x9.1x10™
1.6x10°x2.0x10*
=2.92ns
(ii) for proton

1.6x10° x2x10*
=0.125us

t_\/2><1.5><10-2><1.67><1o-27

Y

Y

Y

Y

iz

iz

3
12.
Obtaining Expression for the equivalent
(i) resistance
(ii) emf
I
%
o < <@
Al B, 1 C
L
1 1 1
_= 4 —
r nr n
%
r— L
n+r,
=1, +1, %
VvV = E, b, and V =E, —1I,r,
| Ee—V ), (Es—V %
r-1 r2
_( Ein + Eur, ' nr, Z
n+r n+r
also Vv =E,, — Ir,
— Eeq _ E., -+ E. 3
g r, r, Y
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Q13.

(a) Definition of SI unit Of current 1
(b) Explanation of the force of attraction i
Finding the resultant force acting on the third conductor 1%

(@) The ampere is the value of that steady current which, when maintained
in each of the two very long, straight, parallel conductors of negligible
cross-section, and placed one metre apart in vacuum, would produce 1
on each of these conductors a force equal to 2 x 10~" newton per metre
of length.

(b) The wire (b) experiences a force due to the magnetic field caused by

the current flowing in wire (a).

The magnetic field at any point on the wire (b) due to the current in wire
(@) is is perpendicular to the plane of two wires and pointing inwards
and hence force on it will be towards wire (a). Similarly force on wire
(@) will be towards wire (b). Hence two wires carrying currents in same
direction attract each other.

%

Force on wire (3) due to wire (1) ! 2
Holal towards right !

la J Is
27{ d j
2 |

Force on wire 3 due to wire 2

Y

&_d,fz — - di? =

/uolblc

()

Net force on wire 3

towards left %

ol .
I. -1 | towards right 1
ﬂd [ a b] g /

Also accept

_ Mol

zd

Note: please do not deduct last 1/2 mark if the student does not write the
direction of force.

[Ib - Ia] towards left

SET 55/1 Page 6 of 18




14

a) Intensity of linearly polarized light — %
Dependence on orientation -%
Explanation -1

b) Graphical representation -1

a) The intensity of the linearly polarized light would be 10/2.

No; it does not depend on the orientation.
Explanation : The polaroid will let the component of the unpolarized light, parallel
to its pass axis, to pass through it irrespective of its orientation.

b) We have I = I,cos?8
= The graph is as shown below

=

iz
V2

Y

15

Statement of equation with explanation of symbols — 1
Expression for
i Planck’s constant -1
ii.  Work function -1

Einstein’s photoelectric equation is

hv = hvy (= W) + %mv,znax
v = frequency of incident light
vy = threshold frequency of photo sensitive material

W = work function

1
> mv2,,, = max.kinetic energy of the emitted photoelectrons

(Also accept if the student writes
hv =W + el

W = work function of photosensitive material
V; = Stopping Potential)

From Einstein’s photoelectric equation, we have

1 2
hv =W + 5 MVinax

) 2
- Vmax = % (hv = W)

B2
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Slope of the given graph =

| 2 1=

Intercept on the y — axis = — [

iz
oo % = ﬁ or ,ﬁ, = /W—L{) 2
m n oW 2n "y
and-¢= Zorw =2 1%
m 2
16 a) Drawing the plot -1
Marking the relevant regions - % + %
b) Finding values ofaandb -+ ¥
a)
£ fod
= \
Bl -
= ﬂok// 1
For r > 1y, the force is attractive iz
For r < 1y, the force is repulsive Y
a) We have,
1+235=a+94+2X1
~a=236-96=140 %
Also
0+92=54+b+2X0
~b=92-54=38 %
17 a) Writing the truth table -1
b) Photodiode and its operation—1+1
a) The inputs of the third gate are A and B. Hence the truth table is as given
below.
A B A B C 1
0 0 1 1 0
0 1 1 0 0
1 0 0 1 0
1 1 0 0 1

(Note: The student need not write the columns for A and B in her/ his answer)
(b) A photodiode is a special purpose p — 7 junction diode fabricated with a
transparent window to allow light to fall on the diode.

Incident light, with photon energy greater than the energy gap of the semi-
conductor, generates electron -hole pairs. The magnitude of the photo
current depends on the intensity of intensity of incident light.
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The photodiode is usually operated under reverse bias conditions. %
This is because this makes it easier to detect changes in light intensity and
makes the photodiode work as a detector of optical signals. %
3
18 Labelled circuit diagram -1
Working as a voltage amplifier - 2
£l
I
I al _C 84
g |f-:\:||'
I' H"‘\.]: 1 1 - 1
P AT
- I
1 ._|_.-' ." Low L
Working as a voltage amplifier:
When a small sinusoidal voltage (with amplitude ) is connected in series with the y
dc bias voltage supply, Vgg, the base current will have sinusoidal variations super 2
imposed on the value of I.
As a result, the collector current will also have sinusoidal variations super imposed %
on the value of I...
This results in corresponding sinusoidal variations in the value of the output voltage Y
V.
These sinusoidal variations in output voltage are an amplified version of the %
corresponding variations in the input voltage. This implies that the transistor can be
used as a voltage amplifier.
(Note : Give 1 mark to those students also who only draw either this circuit
diagram or the circuit diagram given below:
I
-+
T
II1.-T|.
I._.. | C i
.,-'{:.,\‘ ]ij-'" .z'"\.+
nlalam ]
e uA | ™ E Veel™ ol
P I T & i
Vi ok v, ¥
3
19 a) Raydiagram -1
b) Obtaining
i mirror formula -1%
ii.  expression for liner magnification — %
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a) Ray Diagram

-

-
[

From similar triangles A'B' F and MPF, we have
( since PM = BA)

B'A" B'F OrB'A' __ B'F
PM ~ FP BA  FP

From similar triangles A’B'P and ABP, we have

B'A' _ B'P

BA  BP

HenceB F_5P
FP BP

NowB'F = B'P+PF = (4+V)+ (—#)

This is the mirror formula.

I

. . B'A
Linear magnification = ”

From similar triangles A’B’P and ABP, we get

o

Lal

B'A’ B B'P
BA  BP
=~ Linear magnification
!
BP_tv_ _ v %
BP —u u
3
20.
(a) Statement of Biot-Savart law % Mark
Its vector form Y2 Mark
(b) Obtaining the required expression 2 Mark
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(a) According to Biot Savart law :
The magnitude of magnetic field dB, due to a current element dT, is Y2
(i) proportional to current | and element length, dI
(ii) inversely proportional to the square of the distance r.
Its direction is perpendicular to the plane containing dI and 7.
In vector notation,
- dl <7 Ya
dB =t 1=
4 r
(b)
Y
dz — daB,
" — - AdB
r N = v
di
=z
.y, [dTx
We have dB =—°I—3
A7t r
r’=x*+R?
1
[T dl &
B=""— 2732
4t (X° +R")
We need to add only the components of dB along the axis of the coil.
Idl
Hence, B= J&ﬁ c0s0.
4t (X°+R”)
_(ho (DR 5
4n (x* +R*)%?
___nglIR?
2(x2 n R2)3/2
2
. g._ Mo IR : Ya 3
2(x2 N R2)3/2
21.
Writing the two loop equations %+ % Mark
Finding the current through DB 1% Marks
Finding the p.d. between B and D % Mark
Using Kirchoff's voltage rule, we have : e
For loop DABD T W
lx1+(1)+(-2)+21+2(l;+1,)=0
Or 5h+2hL=1 ... (i) Y
For loop DCBD
+lx3+(3)+(-1)+1L+2(li+1)=0
Or2li+61,=-2 ..(i) Y2
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Solving (i) and (ii), we get
5
|1 = A
13 7
-6
I = = A
7
..Current throughDB =11+ 1, = A
13 ¥
.. P.D. between Band D=0.154V 1%
3
22.
(a) Two points of difference Y%+ % Mark
(b) Formula % Marks
Calculation of wavelength 1% Mark
(a)
Any two point of difference :
Interference Diffraction %+
Fringes are equally spaced. Fringes are not equally spaced. V2
Intensity is same for all maxima Intensity falls as we go to successive
maxima away from the centre.
Superposition of two waves Superposition of a continuous family
originating from two narrow slits. of waves originating from each point
on a single slit.
Maxima along an angle A/a for two | Minima at an angle of A/a for a
narrow slits separated by a single slit of width a.
distance a.
(b)
Let D be the distnce of the screen from the plane of the slits.
We have
AD
Fring width B=—
d %
In the first case
AD
=— 0 BA=AD oo i
p q p (i) y
In the second case
- D-0.05 -
(B-30x10 G)ZMT) or (B-30x1070)d = AD - 0.05) oo (i)
Subtracting (ii) from (i) we get %
30x10%xd=XAx0.05
30x108 x1073
A= > m
5x10~
L T
2o A=6x10""m =600 nm ” 3
23. SECTION - D
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(a) Name of e.m. radiation % Mark
(b) Method of production % Mark

(c) Range of wavelength 1 Mark
(d) Two values 1+ 1 Marks
(a) X-rays

(b) By using X-ray tubes
(Alternatively : By bombarding a metal target with high energy electrons)

(c) Wave length range of X-rays is from about (10 nm to 10* nm)
g g y

(d) Alertness, empathy; concern for her mother, knowledgeable (any two)

iz
V2

(1+

24.

SECTION - E
(a) Finding the electrostatic potential 2 Marks
(b) Finding the work done 1 Mark
(c) Effect of change of path 1 Mark
(d) Potential energy of the system 1 Mark
(with justification in each case)

(a) We have, for a point charge,
1 ¢

e, r

V=

(i) Atpoint (0,0, z):
Potential due to the charge (+q),

-_1 q
4z eqg (z+a)
Potential due to the charge (-q),
=1 9
dneqg (z—-a)
. q 1 1
Total potential at (0, 0, z) = -
dneglz+a Z-a
_ -20a
4r € (Z2 - az)

(ii) At point (x,y, 0)

Potential due to the charge + q
1 q

4dr e IXZ +y2 432

Potential due to the charge (-q)

1 -q

4m eq /x2+y2+a2

Total potential at (x, y, 0)

V+:

V.=

Y

%

Y
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=_4 1 — 1 =0 V2
4n g \/X2+y2+a2 \/X2+y2+a2

Note: Give full credit of part (ii) if a student writes that the point (x,y,0) is equidistant
from charges +q and —q, Hence total potential due to them at the given point will be
zero.

(b) Work done =q [V1- V3]
V1 =0and Vz =0
S work done =0
Where V; and V; are the total potential due to dipole at point (5,0,0) and (-7,0,0)
(c) There would be no change
This is because the electrostatic field is a conservative field.

V2
V2

V2
V2

( Alternatively : The work done, in moving a test charge between two given points is
independent of the path taken)

(d) The two given charges make an electric dipole of dipole moment p = q.ﬁ " 5

P.E. in position of unstable equilibrium (where p and E are antiparallel to each other)
=+pE=2aqkE
%

OR

(a) Finding the total energy before the capacitors are connected 1 Mark

(b) Finding the total energy in the parallel combination 3 Marks
(c) Reason for difference 1 Mark
(a) We have

Energy Stored in a capacitor = %CV2
2

1 1
Energy stored in the charged capacitors E; = Eclvf And E; = ECZVZ2

1
.. Total energy stored = —C1V2 + C2V2
2 1 2 "
(b)Let V be the potential difference across the parallel combination.
Equivalent capacitance = (C; + C;)
%
Since charge is a conserved quantity, we have

(CL+C)V=C Vi + GV, Y
N Ve CiV1 +CoVo
(C1+C2) 1

Total energy stored in the parallel combination

- %(C1+C2)V2 %
_ 1(C1V1+C2V2)2
2 (C1+Cy) %

5
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(c) The total energy of the parallel combination is different (less) from the total 1
energy before the capacitors are connected. This is because some energy gets
used up due to the movement of charges during sharing of charge.
25. a) Drawing the two graphs Y+
b) Drawing the phaser diagram 1
c) i) Naming the devices Yot Vs
ii) Calculating the current flowing 2
a) The two graphs are as shown
Y Y5
Inductive
Reactance
(Ohm)
Capacitive
Reactance
{Qhm)
Frequency (Hz) Frequency (Hiz) >
b) (The current leads the voltage by an angle © where 0 < © < 7T/z). The required
phaser diagram is as shown. |
1
W
Here 6= tan[(1
| ()] -
[
( C) In device X:
Current lags behind the voltage byg
-~ X'is an inductor. %
In device Y:
Current is in phase with the applied voltage ;
~ X is a resistor. 7
We are given that
0.25=22
XL
or X, =222 = 8300 %
0.25
Also 0.25 = 0.25 = 222
XR
220
For the series combination of X and Y,
Equivalent impedance = /X? + X2 = (880v2 )Q %
. 220 _ Y 5
~ Current flowing = 38072 A=0177A
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a) Principal of working — 1

b) Defining efficiency — 1

c) Anytwo factor—% + %

d) Calculating the current drawn

a) Atransformer works on the principle of mutual induction.

(Alternatively — an emfis induced in the secondary coil when the magnetic flux,
linked with it changes with time due to ta (time) changing magnetic flux linked

with the primary coil).

b) The efficiency of a transformer equals the ratio of the output power to the

input power.
(Alteratively :

. . output power
Efficiency = b POWET
input power
- Vsl
or Efficiency —= 5)
VplIp

c) i) Eddy current losses
ii) joule heat losses
iii) hysteresis losses
iv) magnetic flux leakage losses
(Any two)

We have

Ysls — 90%=0.9
Vp Ip

220 1
" =—===09
22 I
I; 09
S 7= 9
I, 01

ol = L _ (*%/440) A
9 9

1
=—A
180

= 0.0056A

Y%+

Y

Y

Y

%

26

a) Explaining the two processes-
Defining the two terms -

b) Circuit diagram
Working

1+1
Y+ Vs
-1
-1

a) The two important processes are diffusion and drift

Due to concentration gradient, the electrons diffuse from the 7 side to the p

side and holes diffuse from the p side to the 7 side.

Y

Y
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< Eleciron diffusion
Electron drift —>

coo®
coad ;
) coo n %
coad
coad

: fe— Depletion region
Hole diffusion —>
<—— Hole drift
Due to the diffusion, an electric field develops across the junction. Due to the field, an
electron moves from the p-side to the n -side, a hole moves from the n-side to the p- %

side. The flow of the charge carriers due to the electric field, is called drift.

Depletion region:
It is the space charge region on either side of the junction, that gets depleted of free %
charges, is known as the depletion region.

Potential Barrier
The potential difference, that gets developed across the junction and opposes the YA
diffusion of charge carries and brings about a condition of equilibrium, is known as the
barrier potential.

b) The circuit diagram is as shown

A Nollmeter(V)
{ =L
LT
1
>
P n
L
Milliammeter
A
| Switch

Ay

Working

In forward bias condition, the direction of the applied voltage is opposite to the barrier
potential. This reduces the width of the depletion layer as well as the height of the barrier. 1
A current can, therefore, flow through the circuit. This current increases ( non linearly) 5
with increase in the applied voltage.

OR

a) Describing the three factors —3
b) Drawing the wave forms —2

a) Itis necessary to modulate the audio frequency signals because of the following
three reasons:

i.  Size of the antenna or aerial %
This size needs to be comparable to the wavelength of the signal. It %
would be unmanageably long for audio frequency signals.

ii. Effective power readiated %

. . . ﬁ 2 ‘yz
Power radiated, being proportional to ; would be very small for a

audio frequency signal.
iii. Mixing up of different signals

Y
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b) The required wave forms are as shown

-1

£ult) for AMO inn

The audible frequency range is quite small. Hence if transformisson is Z
done at audio frequencies, the chances of mixing up of different signals
are very high.

Carrier wave
Modulating Signal
Amplitude Modulated wave

‘I"‘I‘..‘H'.- 1%

.'/'- %

9L
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