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Q.P. Code given on the right hand side of the question paper should be written
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Please check that this question paper contains 35 questions.
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Please write down the serial number of the question in the
answer-book before attempting it.

(v) 39 TH-9F I Ted o fore 15 fire o1 aw feon mn 8 | wea-ud o foaor qatg o
10.15 &1 foRaT ST | 10.15 o191 € 10.30 1 Tk BT hadl T9H-9F I Teil 3R 39
3afy & GH o IT-YEIehT W I3 I Ta1 foaE |
15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

students will read the question paper only and will not write any answer on the
answer-book during this period.

55/3/2 Page 1 of 23 P.T.O.

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



[E5[E
=

AT 4597 :

HETfTRET 145911 @1 aga FIae] & qigq 31K 371 ] & 9 Iy :

(i) 39 ¥97-97 4 35 397 3 | @ut yo7 srfAard & |

Gi) T8 Yo7-97 ier @ve] § [Q9IfGa 8- &, @, T, TG F /

(iii) @UEF T F97 G&IT1 & 18 TF Fglahed1d (MCQ) TFR & Uh-Uh 3% & Jo7 & |

(iv) gvg@ﬁywy’@rzg T 25 % 37la TG-ITHIT (VSA) THR & §1-31 37 & Fo7
/

(v) @Y T 97 T&I7 26 @ 30 T TG-FTIT (SA) JHR & di7-A7 371 & J97 3 |

(vi) WU G H 97 G&I7 31 T 33 T 9-3709 (LA) IR & Gler-gie 37H & J97 5 /

(vii) IS F 7 Jo7 G&IT 34 TIT 35 FH-STETRT TR-2T 3H] & 97 & |

(viii) ¥99-99 H a7 a9 761 397 797 & | Jefd, @ve @ & 2 Y991 §, @8 7T & 2 §e

§WH%3W#ﬁHWW§%2WﬁW@WWWW@WW

/

(ix) Sopalet T 37N afdd & |

Yifaeh 191l & HEicT@d q, Savasal S7ar ITIIT 1 :

c=3x10%m/s

h =663 x 10734 Js

e=16x10"17C

Ug = 4m X 107" Tm AL

gg = 8854 x 10712 C2 N1 m~2
1

47t80

=9x 107 Nm?2C2

S o1 GoIHM (my) = 9-1 x 10731 kg

=g 1 GEWH = 1-675 x 10727 kg

Tei 1 gea|H = 1-673 x 10727 kg
ARG T&AT = 6-023 x 1023 ufq 7 Wi (per gram mole)

e fame = 1-38 x 10723 JK!
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 35 questions. All questions are compulsory.

(it)  This question paper is divided into five Sections - A, B, C, D and E.

(iti) In Section A - Questions no. 1 to 18 are Multiple Choice (MCQ) type
questions, carrying 1 mark each.

(iv) In Section B - Questions no. 19 to 25 are Very Short Answer (VSA) type
questions, carrying 2 marks each.

(v)  In Section C - Questions no. 26 to 30 are Short Answer (SA) type questions,
carrying 3 marks each.

(vi) In Section D - Questions no. 31 to 33 are Long Answer (LA) type questions
carrying 5 marks each.

(vii) In Section E — Questions no. 34 and 35 are case-based questions carrying
4 marks each.

(viii) There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 2 questions in Section C, 3 questions in Section D and
2 questions in Section E.

(ix)  Use of calculators is not allowed.

Use the following values of physical constants, if required :
c=3x10%m/s
h =663 x 1073* Js
e=16x10"19C
Up=4nx 107" Tm A~
gy = 8854 x 10712 C2 N1 m~2
1

471:80

=9x 107 Nm?2C2

Mass of electron (m,) = 9-1 x 10731 kg

Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1-673 x 10727 kg

023 per gram mole

Avogadro’s number = 6-023 x 1
Boltzmann constant = 1-38 x 10723 JK1
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1. Tordlt Sicear e =1 forefl =ik & fT 9vi 39 R fomam T 2

(c) —
@ V2V

2. 9R & Hisd U BESISH & W h I A0 H Icafid Tehrer shi STferehan
AR AR | SERT 1 FATITd BT @

(a) 1

(b)

(c)

(d)

S5 g 9le o

3. fwet A9 odumes O et fafsaa am W soleeidl o faad &t @igan
1-5 x 1016 m=3 3 | & 38 TS s ¥ Affed fomam Srar 8,
e dmgaT sght 45 x 1022 m=3 & ATt 3 | "Il AU H Teiagil bl
Higal (ng) BN
(a) 3x105m3
b) 5x10"m>3
(c) 5% 109 m=3
(d  675x1038 m™3
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SECTION A
1. A voltage signal is described by :
v=Vy for Ogtgg
=0 for g <t<T
for a cycle. Its rms value is :
Vo
(a) —=
V2
(b) Vo
Vo
(c) 9
@ V2V
2. The ratio of maximum frequency and minimum frequency of light

emitted in Balmer series of hydrogen spectrum, in Bohr’s model is :

11
(a) ?
9
(b) =
1
7
6
7

—

(c) —

—

d) =

3. At a certain temperature in an intrinsic semiconductor, the electrons and
holes concentration is 1-5 x 10'® m—3. When it is doped with a trivalent
dopant, hole concentration increases to 45 x 10?2 m-3. In the doped
semiconductor, the concentration of electrons (ne) will be :

(a) 38x10°m-3
b) 5x10" m-3
© 5x10°m-3
d)  675x10% m-3
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4.  HI3 I AHETS HI THEAM AERE TR 10 cm H g T 18 x 104 NC-1 =
forga & I AT 8 | IR W gk e 94 R

(a) 112x 1074 Cm-1 (b) 308 x 1071° Cm-1
(¢ 10x10™2 Cm-1 d 10x10"7 Cm-1
5. foret A9 sred=mass 1 0 K W Sfdeehdt gidt 2
(a)  0°C W JfdQeIehdl o HMH (b) 300 K 9 JfdQigehdT o GHM
() A (d) A

6. M B 2-14 eV Hi TRt a1g W GRT 64 x 1014 Hz T TehTET 3T
@1} | Scafid geleril oh1 Afrehad TTieSt STl T @I ;

(a) 025eV
(b) 0-51eV
(c) 1-:02 eV
(d 0-10eV

7. weer-fagd Wi % foREl S H, STiEfd v ol wHH wEd g Amfd fafe

1 derar ® ghg 1 St B | ScaNa TehTeI-SeraHl shl T

(a) ¥ STl (b) = SATU

(¢ &= T d) st W fak s
8. 3TN dATgHhI <hl TTaefictdl sh1 SI | @ :

(a) Qs b) m2Vv-1lgl

(0 ms1Vv-l d Qm

9.  HI3 W, His UGS R HI3 Tigswh A0 § fhell ac Jieear @a * &0 4
AT g | I &I shl g ol dR-4R =2 I, i

(a) Ueh R GUTRE el o gfdard =ed 2 |
(b) Ik I UfETd Tedl 3 3R FEiE 1 gfemd et 7 |
(c) S AR FIIRA GHI & Jfqed sgd @ |
(d) I 1 UidETd sedr 7 3R Tenfer s e = @ |
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4., An infinitely long uniformly charged wire produces an electric field of
18 x 10* NC1 at a distance of 1-0 cm. The linear charge density on the
wire is :
(a) 112x107* Cm-1 (b)  3:08x 10715 Cm-1
(¢ 1:0x107 Cm1 (d 10x107" Cm1
5. At 0 K, the resistivity of an intrinsic semiconductor is :
(a) same as that at 0°C (b)  same as that at 300 K
(c) Zero (d) infinite

6. Light of frequency 6-4 x 10'* Hz is incident on a metal of work function
2:14 eV. The maximum kinetic energy of the emitted electrons is about :

(a) 025eV
(b)  0-51eV
(c) 1:02 eV
(d 0-10eV
7. In an experiment on photoelectric effect, the intensity of incident

radiation is increased, keeping the frequency v the same. The number of
photoelectrons emitted will :

(a) increase (b)  decrease
(c) remain same (d) depend on frequency
8. The SI unit of mobility of charge carriers is :
(a) Qg1 b) m2vilgl
(0 mstvl d Qm
9. An inductor, a capacitor and a resistor are connected in series across an

ac source of voltage. If the frequency of the source is decreased gradually,
the reactance of :

(a)  both the inductor and the capacitor decreases.
(b)  inductor decreases and the capacitor increases.
(c) both the inductor and the capacitor increases.

(d)  inductor increases and the capacitor decreases.
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10. Torelt =1 Fueat NodAmHIe |, FUSAl W HRRA f9&ush TA-31T0l © FHusall §

yafed 9T 1§ fohE TehR Gt giar & 2
@ ol b) tol?
() 1ol d tocAI
11. T o U1 fo=or §, Yehrer shi disrdm I 3 a0 o 7AW A & o9 & g6y ol
39 JehR AT T 2
(a) I o /A
(b) I « A
(¢) I « A2
1

12. P Hiet Sife Sl qUIeed i faga-gracha ati aduad Jammemen | fheeh g
399 IR Hg=d i T8 off ?
(a)  S.H. HeHad (b) S ="
(c) TA.3W. g (@ . gt

13. Tordlt @ =1 fa.a1. s (emf) 3R T=afes Iy A E 3R r 8 Isﬁ%{;ﬁ
R = 2r & o1& IfaUg 9 ¥Afad fomam = 8 | 38 9 o Al & =
fava urq == g 2

(a)

(b)

w|d |
wE o

(c) E (d)

14. Tordt Tpa-Erdt foada v A, fod < Siers omeht = &) St 8 | foedd 94 |

bt 3fTss AT <erE & St
(a) i
(b) gl
(c) TR TH
(d) TR
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10. In a moving coil galvanometer, the deflecting torque t acting on the coil is
related to the current I flowing through it as :

(a) Tl (b) 1o I?
() 1ol d tocJI

11. In the wave picture of light, the intensity I of light is related to the
amplitude A of the wave as :

(a) I o« JA

(b) I « A

(c) I o« A2
1

12. Electromagnetic waves of wavelength of the order of a few meters were
first produced and detected in the laboratory by :

(a) J.C. Maxwell (b) J.C. Bose
(¢) H.R. Hertz (d) G. Marconi

13. The emf and internal resistance of a cell are E and r respectively. It is
connected across an external resistance R = 2r. The potential drop across
the terminals of the cell will be :

(b)

& | =
wlE o

2

14. In a single-slit diffraction experiment, the width of the slit is halved. The
width of the central maximum, in the diffraction pattern, will become :

(a)  half
(b)  twice
(¢)  four times
(d)  one-fourth
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15. Tmfciied ® & -1 7% fohelt B @’ & 37 T < gTiETg! HiY ar
H gl ¢ Wl B AR 36k T80 o Grhid &1 o qRATY o o=
Tl FrEdor e B 2

r
(a) (b) (c) (d)

Yo7 &1 16 & 18 37149 (A) 3K BRI (R) FR & J97 & | § H97 17 T & —
IS4 T @ STHIT (A) 91 G B BRI (R) GRT 3lbd [547 791 & | T8 I A1
128 71 BT (a), (b), (c) 3K (d) T & GFHT AT |

(a) AMMHAT (A) 3T SR (R) T Tl & W SR (R), AR (A) I
g ST HLdT 2 |

(b)  SAMTHAA (A) 3T HRU (R) THI T&l &, T BRU (R), AMMHe (A) &
& AT 7T T § |

(c)  ANIHAH (A) HEl B, =g R (R) TAd 7 |
(d)  ANTHA (A) TeTd 8 R RO (R) ft Tetd 7 |

16.  37fUBe (A) : e Teret gemepr urwr, fe@ 18 worh g yerfzd & @ 8,
forsa T oAl STt 8, 1 3HeRl Grchid AT IR TAT Bl Sl
2 |

FRU(R):  Tordlt gumeRr umw, @ i ol g vaiga @ W@ oR, @6
TEEH STV 3E TS % Ah o FHIIT BT B |

17.  37fg7 (A) - R gY 1 s Tifies X st TR R |
FR (R) : gx T YT hl g7 370 © |

18. 37fy%y7 (A) : Tl Oa o1 T=aies gty g @ar 2 |

FROUT(R): 39 L T9F A o Toe[d-Tuees shi I digar Tu &)
g |
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15. Which of the following graphs correctly represents the variation of the
magnitude of the magnetic field outside a straight infinite current
carrying wire of radius ‘a’, as a function of distance ‘r’ from the centre of

the wire ?
B B B B
I I
I |
! I
0 = b 0 = - 0 L - 0 = .
(a) (b) (c) (d)

Questions number 16 to 18 are Assertion (A) and Reason (R) type questions. Two
statements are given — one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (a), (b), (c) and (d) as given below.

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(c) Assertion (A) is true, but Reason (R) is false.

(d) Assertion (A) is false and Reason (R) is also false.

16. Assertion (A) : When radius of a circular loop carrying a steady current is

doubled, its magnetic moment becomes four times.

Reason (R): The magnetic moment of a circular loop carrying a steady

current is proportional to the area of the loop.

17. Assertion (A): The nucleus ;X 1s more stable than the nucleus gY .

7 .
Reason (R): 3X contains more number of protons.

18. Assertion (A) : The internal resistance of a cell is constant.

Reason (R) :  Ionic concentration of the electrolyte remains same during

use of a cell.
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19. 5 pn @ftr e & R T H S FE THR ywifed B @ S 98
(i) mfefer amfda, TR (i) wafeles s=faa gar 8 2 3T S i gfte
i | 2

20. Tl p-n @y o 3| T AT ST AT S $H TS dleedrsti o fgseh
% T Iugeh ST 8 | qui-adT st AR STd-au fosesrt & o= favwem
i | 2

21. (%) CHEW &I A Dl B HHHL S9 ol Uid JfaadA o =2l
I AT T GiraT | 9 A1feht (A > 170) & U geaq g |

ghg TR W Fg4 FHoAt Ufd fearatia wedt 8 | = me Hif | 2
Jrera
(@) <R ANFEE * T W FE, TESSH A H ndl TAE hEn i
B9 1 SASTeh UTed <hIfT | 2

22. ‘foxoma g’ @ 7 dIcqd 8 2 €Y H AT <hIfVU TR I8 9 =ad 9w 9
forg gopR i B 1 2

23. GHM TR % 4 d H H Th hHl FNHR I R GE Hl JARhR G h
JR{d | HiST =1 8 | Q1 9Tl bl fopeft wohem grechi & # fawfea foran
TR | ¥8 SWisT R TEE g vatfed i W, gk urer Afeeh set-amef

T A HUT | 2
24. (%) TEIw fagra fafau | geimm 3 9ve qo f Iquieafa St smen foa
YRR hl ? 2
Jrera
(@) T fagra &1 T Heh (1) add g, qT (ii) ITA dH gH
Toret THde 9T T IUEAH/3T9ed e9Msy | 2
25. T WEAHl A 3R B W ITUECHIH HEI: 2 3R V2 B | 3 QA h IS h
fotu shifces =hivT &7 B 2 2
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SECTION B

19. How is the width of depletion layer of a p-n junction diode affected when

it is (1) forward biased, and (ii) reverse biased ? Justify your answers. 2

20. Explain the property of a p-n junction which makes it suitable for
rectifying alternating voltages. Differentiate between a half-wave and a

full-wave rectifier. 2

21. (a) Draw a graph showing the variation of binding energy per nucleon
as a function of mass number A. The binding energy per nucleon for
heavy nuclei (A > 170) decreases with the increase in mass number.
Explain. 2
OR
(b) Using Bohr’s postulates, obtain the expression for radius of nth

stable orbit in a hydrogen atom. 2

22. What is meant by the term ‘displacement current’ ? Briefly explain how

this current is different from a conduction current. 2

23. Two wires of equal lengths are shaped in the form of a square loop and a
circular loop. Both loops are suspended in a uniform magnetic field. Prove

that for the same current, the circular loop will experience larger torque. 2

24, (a) State Huygens’ principle. How did Huygens explain the absence of
the backwave ? 2

OR

(b) Use Huygens’ principle to show reflection/refraction of a plane wave

by (i) concave mirror, and (ii) a convex lens. 2

25. The refractive indices of two media A and B are 2 and /2 respectively.

What is the critical angle for their interface ? 2
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26. (%) THAM m AR A q & fFH o1 Ft e v a i@ fen mn 2 |
IR V Rl ®ed ARt 39 RUT H Heg ¢ STl qulesd A W UTH
Aifgd i |

(@) 13 s, 8 400 V fawearw @ caf@ fmam w8, gro sifsa 3
AT 3T Fag ¢ sl aulesd Uiehferd hiferg | 3

27. (&) wmﬁam%%ﬁﬁﬁéac@ﬁv:vmsinmt@ﬁﬁél
(i) iy o yarfgd 9w/, IR (i) guia & gfaerd & fou =9 o=
HITT | 9 i 3T ot 6 = UTH ARgd HiNT | 3

AT

(@) e foredt aftay o freft ac Sicear @a & G @ ooft & =8 W= L,
FgTiE C 3R IfeRigeh R AN 8, df 99 § 3{i¥d ST Ik o g
S I HINT | (1) IHELg SRfvres aitwy, 3R (i) 9ieg dfaiiees
ufay = fetu orfh Tomes 3Ta i | 3

28. (&) () Toug hifSu fos ot Tiftrent & foe Tifveh wmca wom gar 2 |
i) TrEt =ffFast{i & A o JURA Hl BT AR 38 A HI
feyfasr St o1 7T Eifaw | 39 um & g1 fseed fehifere | 3
HAUAT
(@) () TERAEST T H YhIUA B (0) Sl BT HHH HEA
Tehifofd ol <ht T (N) & foeror =1 gorie & foe serg (IT%)
e |
(i) 39 3TE ¥ el IH 911 €1 Fwhuit <Al 989§ == hIfse o
fofge fo 3 fFg yPR T B A A @ A AR AT E | 3
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SECTION C

26. (a) A particle of mass m and charge q is accelerated through a potential
difference V. Plot a graph of de Broglie wavelength A associated

with it as a function of V.

(b) Calculate the energy acquired by and de Broglie wavelength
associated with, an electron accelerated through a potential
difference of 400 V. 3

27. (a) An ac source v = v, sin ot is connected across an ideal capacitor.
Derive the expression for the (i) current flowing in the circuit, and

(ii) reactance of the capacitor. Plot a graph of current i versus ot. 3

OR

(b) A series combination of an inductor L, a capacitor C and a resistor
R is connected across an ac source of voltage in a circuit. Obtain an
expression for the average power consumed by the circuit. Find
power factor for (i) purely inductive circuit, and (ii) purely resistive

circuit. 3

28. (a) (1) Prove that the nuclear density is same for all nuclei.

(ii)) Draw a plot of potential energy of a pair of nucleons as a
function of their separation. Draw two inferences from this
plot. 3

OR

(b) (1) Draw a graph to show the variation of the number of scattered
particles detected (N) in Geiger-Marsden experiment as a

function of scattering angle (0).

(i1) Discuss briefly two conclusions that can be drawn from this
graph and how they lead to the discovery of nucleus in an

atom. 3
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29. HI3 AFAHR U A YT 25 cm 3T 20 cm T 8, x-y a9 B W 7 | 39

U9 T I3 FEEh & B = (5t2 + 2t + 10)k @ 7 2, B ¥Een 3k
tOHUSI T g | A I T ST 4 Q B, @ t=5s W I § INa fa.a1. s
(emf) 3R U@ 91 S1d HIT | 3

30. uhkiig R & foret ofre wfatigss & faRi W 5 favyaraw v e foeam mn
2 | VIR R foeior &1 "ehar 2 | Ife 9wy d yaifea amr 18, @ F=fefaa
I e AL JTcRIgeh H ST Ifth o (el Sl & o T U6 ST 3

(%) V! fd w@d g R
(@) R frdw@d el
(M R*H ATV

w|is ¥

31. (&) () Tl =1 puecht Heamie o1 fagra e 3k saeh! foramfafy
& e IS | foREl fead e 1, 3Tk sHt ®9 H, TRl
iy § arq A9 6 fow ST T R S Hehat B | I 2

i) Tt =7 Puscht oo § Jrash & o9 =1 9 & 2 34

fopT JehT ST AT % ? 5

AT

@) () o gErETd JAHR IRk NG W FEh &F b o e
eqd HIMT |

(i) fogreehE ggred AR Fqgrecha qard o s faved &

H13 al fomg fetfl | 5

55/3/2 Page 16 of 23

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



EEE
=

29. A rectangular loop of sides 25 cm and 20 cm is lying in x-y plane. It is
— A

subjected to a magnetic field B = (5t% + 2t + 10)k, where B is in Tesla

and t is in seconds. If the resistance of the loop is 4 Q, find the emf

induced and the induced current in the loop att =5 s. 3

30. A potential difference V’ is applied across a load resistor of resistance R.
V and R can be varied. If the current that flows in the circuit is I, draw a
plot showing the variation of power consumed by the resistor as a

function of : 3
(a) R, keeping V constant
(b) I, keeping R constant

(c) V, keeping R constant
SECTION D

31. (a) () Write the principle and explain the working of a moving coil
galvanometer. A galvanometer as such cannot be used to

measure the current in a circuit. Why ?

(ii) Why is the magnetic field made radial in a moving coil

galvanometer ? How is it achieved ? 5

OR

(b) (i) Derive an expression for magnetic field on the axis of a current

carrying circular loop.

(ii)) Write any two points of difference between a diamagnetic and

a paramagnetic substance. 5
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32. (%) () =shal oo R o forell staqa qior o |mH gl w W e forelt
fore o aRdfaes fdfers & §99 ol <M o T oo 3
WIQW,uﬁTR%@ﬁHﬁﬁW@‘v’%%’Q@Q
Ted ShifeTe |

i) TR 1 m ®HE 3 o ITA AE 6 HEA 1-8 m TS hT IS
SAfth o W 5 m 1 gt W @ST & | I a1t Sfctfsest shi et
3R ST Ad HINT | 5

AT

@) () et Brgemer *i % Tew 9 o gl et s R <6
JYad i g o U fhor smE Eifve | 39 YR, T9ad-Tes
(W o T fsm o (A) 3R =mad fo=em *v (5,,) % 9&f |
gay g i |
(i) el STada @ % QI I8ai hl Ishdl BSATE 20 cm & | AfE & @
&1 &Il — 5:0 D®, @ i & 9ered ohl AUedHTeh FTd <hIfoTy | 5

33. (&) () Touga oo 61 uftarr ST R sHeht SIame fafan |

(i) T=eH W w1 ST ek Rt THREHH ®9 © ARG
FHA TG h hRUT Toegd & o fTT STk Teq ShIT |

(iii) STN@ ¥ TUC FAIR, YA L T HI5 T4 M (space) H &ra
3 o ww d o frgd 89 B = (Ax+B) i %ﬁﬂmﬂ% | 38

T & Hidt ¢ F¢ A J1d i | 5
AY
T

)
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32. (a) (i) Draw a ray diagram showing the formation of a real image of
an object placed at a distance ‘v’ in front of a concave mirror of
radius of curvature ‘R’. Hence, obtain the relation for the
image distance ‘v’ in terms of u and R.

(i1)) A 1-8 m tall person stands in front of a convex lens of focal
length 1 m, at a distance of 5 m. Find the position and height
of the image formed. 5

OR

(b) () Draw a ray diagram showing refraction of a ray of light
through a triangular glass prism. Hence, obtain the relation
for the refractive index (p) in terms of angle of prism (A) and
angle of minimum deviation (6y,).

(11) The radii of curvature of the two surfaces of a concave lens are
20 cm each. Find the refractive index of the material of the
lens if its power is — 5-0 D. 5

33. (a) (1) Define electric flux and write its SI unit.

(ii)) Use Gauss’ law to obtain the expression for the electric field
due to a uniformly charged infinite plane sheet.

(iii) A cube of side L is kept in space, as shown in the figure. An

- A
electric field E = (Ax + B) 1 % exists in the region. Find the

net charge enclosed by the cube. 5
ArY

OR
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(@) () T fog W faga fawa i afar @NT AR saem ST wEes

fofeg |

(i) o FuiE Joft 4 @Afa § | 39 G Sl ed gt o e
SSTeh e hIT |

(i) @ forg AW + q 3 — q, x-y I H HAA: o537l (3a, 0) 3N
(0, 4a) W ITATENT § | qoA-forrg T hIg THU Te™ Q WM 7 |
q 3N ash 9 4 Q & 98 A TG hive fowd e &
feeR-dga feufas 3911 S 81 9 | 5

Qs e

34. Torelt a%q % I, T TSR T I T & oI &, T THIT T I
q&T YhT9 1 faad- el & | foadd o o foptor yehrfsmeht st FHme
gfeTiyd et B | Tehtfvres i o fotw €iumd gyeemw Y qoreed g fatfa
STt 7 | fopet weha-felt & foada Yo & deaw % o @i I sewen
SRR STl R |

TR o YR W Ffoifad gl & 3 G
(%) afe whre & qoIeEd H gig & AU, @ Hgia s At <ierE fomm

T THTfed Bl ? 1

(@) 9w fAfrse areq & H R I B 2 1

(71) AR A ferarcA et o &= a1 3T i | 2
AYAT

() @ faenelf Tt 10 m = w7 fquerd AR g TmHh IR W E | IR
e 3T TSN T TR 1 a0l a%g o [ohRi WX 4 Hehdll &, df TH
i 9 forenefl Tsh-get =l @ & U T@U 9 9E H S | ardiery

forg PR HX UTd 2 ? 2
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(b) (i) Define electric potential at a point and write its SI unit.

(ii)) Two capacitors are connected in series. Derive an expression

of the equivalent capacitance of the combination.

(iii) Two point charges + q and — q are located at points (3a, 0) and
(0, 4a) respectively in x-y plane. A third charge Q is kept at
the origin. Find the value of Q, in terms of q and a, so that the

electrostatic potential energy of the system is zero. 5

SECTION E

34. Diffraction of light is bending of light around the corners of an object
whose size is comparable with the wavelength of light. Diffraction
actually defines the limits of ray optics. This limit for optical instruments
is set by the wavelength of light. An experimental arrangement is set up

to observe the diffraction pattern due to a single slit.
Answer the following questions based on the above :

(a) How will the width of central maximum be affected if the

wavelength of light is increased ? 1
(b) Under what condition is the first minimum obtained ? 1

(c) Write two points of difference between interference and diffraction
patterns. 2
OR

(c) Two students are separated by a 7 m partition wall in a room 10 m
high. If both light and sound waves can bend around obstacles, how
is it that the students are unable to see each other even though they

can converse easily ? 2
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35. SN@ ¥ T AR g Ufghisti & o9 & Jeu § HI3 Solged a1 &
3 x 107 m/s & I ¥ TGHE g | $7 Ulgehrsli o i His ITYH 0
ST TohaT T B qTfh Soiargid oot el afgeht o TR H 3ieh-dleh THUT |

T
*~—> 1lem

e— 3 cm —)

3wk & oNuR W Feffad wet % 3w e

(%) PR & T i FE s Rea T A 2 1

(@) soiweH o Uy <hl ARG AT AR b 2 1

(M) SHIgw faverr I Hif | 2
AYAT

() ufgewretl & % Y ¥ 37 FEHE & & giwor R faw = A
HIe 8 sorerg gt ol fomr foaifud g e 9 & forg 3eae foran
ST =R | 2
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35. A beam of electrons moving horizontally with a velocity of 3 x 107 m/s
enters a region between two plates as shown in the figure. A suitable
potential difference is applied across the plates such that the electron

beam just strikes the edge of the lower plate.

T

—> 1cem

fe— 3 ecm —3|

Answer the following questions based on the above :

(a) How long does an electron take to strike the edge ? 1

(b) What is the shape of the path followed by the electron and why ? 1

(¢) Find the potential difference applied. 2
OR

(c) Find the magnitude and direction of the magnetic field which
should be created in the space between the plates so that the

electron beam goes straight undeviated. 2
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2023
SUBJECT NAME PHYSICS (PAPER CODE 55/3/2)
General Instructions: -

1 You are aware that evaluation is the most important process in the actual and correct
assessment of the candidates. A small mistake in evaluation may lead to serious problems
which may affect the future of the candidates, education system and teaching profession.
To avoid mistakes, it is requested that before starting evaluation, you must read and
understand the spot evaluation guidelines carefully.

2 “Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to
public in any manner could lead to derailment of the examination system and affect
the life and future of millions of candidates. Sharing this policy/document to
anyone, publishing in any magazine and printing in News Paper/Website etc may
invite action under various rules of the Board and IPC.”

3 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 strictly adhered to and religiously followed. However, while
evaluating, answers which are based on latest information or knowledge and/or are
innovative, they may be assessed for their correctness otherwise and due marks be
awarded to them. In class-X, while evaluating two competency-based questions,
please try to understand given answer and even if reply is not from marking scheme
but correct competency is enumerated by the candidate, due marks should be
awarded.

4 The Marking scheme carries only suggested value points for the answers

These are in the nature of Guidelines only and do not constitute the complete answer. The
students can have their own expression and if the expression is correct, the due marks
should be awarded accordingly.

5 The Head-Examiner must go through the first five answer books evaluated by each
evaluator on the first day, to ensure that evaluation has been carried out as per the
instructions given in the Marking Scheme. If there is any variation, the same should be
zero after delibration and discussion. The remaining answer books meant for evaluation
shall be given only after ensuring that there is no significant variation in the marking of
individual evaluators.

6 Evaluators will mark( ' ) wherever answer is correct. For wrong answer CROSS ‘X’ be
marked. Evaluators will not put right (v') while evaluating which gives an impression that
answer is correct and no marks are awarded. This is most common mistake which
evaluators are committing.

7 If a question has parts, please award marks on the right-hand side for each part. Marks
awarded for different parts of the question should then be totaled up and written in the left-
hand margin and encircled. This may be followed strictly.

8 If a question does not have any parts, marks must be awarded in the left-hand margin and
encircled. This may also be followed strictly.
9 If a student has attempted an extra question, answer of the question deserving more

marks should be retained and the other answer scored out with a note “Extra Question”.
10 No marks to be deducted for the cumulative effect of an error. It should be penalized only
once.

11 A full scale of marks _0-70(example 0 to 80/70/60/50/40/30 marks as given in

Question Paper) has to be used. Please do not hesitate to award full marks if the answer

1
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deserves it.

12 Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books
per day in other subjects (Details are given in Spot Guidelines).This is in view of the
reduced syllabus and number of questions in question paper.

13 Ensure that you do not make the following common types of errors committed by the
Examiner in the past:-

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

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.
Wrong question wise totaling on the title page.

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

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick mark
is correctly and clearly indicated. It should merely be a line. Same is with the X for
incorrect answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.
14 While evaluating the answer books if the answer is found to be totally incorrect, it should
be marked as cross (X) and awarded zero (0)Marks.

15 Any un assessed 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.

16 The Examiners should acquaint themselves with the guidelines given in the “Guidelines
for spot Evaluation” before starting the actual evaluation.

17 Every Examiner shall also ensure that all the answers are evaluated, marks carried over to
the title page, correctly totaled and written in figures and words.

18 The candidates are entitled to obtain photocopy of the Answer Book on request on
payment of the prescribed processing fee. All Examiners/Additional Head Examiners/Head
Examiners are once again reminded that they must ensure that evaluation is carried out
strictly as per value points for each answer as given in the Marking Scheme.
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MARKING SCHEME: PHYSICS(042)
Code: 55/3/2
Q.No. VALUE POINTS/EXPECTED ANSWERS Marks | Total
Marks
SECTION A
1. v, 1 1
a) =%
(a) N
2. 9 1 1
b) 2
(b) 7
3 (©) 5x10°m> 1 1
4 (d)1.0x 107 Cm™ 1 1
5. (d) Infinite 1 1
6. (b)0.51 eV 1 1
7 (a) Increase 1 1
8 (b)ym°V's! 1 1
9. (b) inductor decreases and the capacitor increases. 1 1
10. (c)ral 1 1
11. la &4 1 1
12. (c) H.R. Hertz 1 1
13. © % B 1 1
14. (b) twice 1 1
15. (c) 1 1
B
\
I
|
I
0 a =
16. (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 1 1
explanation of the Assertion(A)
17. (c) Assertion (A) is true, but Reason (R) is false. 1 1
18. (d) Assertion (A) is false & Reason(R) is also false. 1 1
SECTION B
19.
Effect on width of depletion layer with justification in case of
(1) Forward Bias Vot Vo
(i1) Reverse Bias Vot e
3
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(1) Forward Bias- Decreases )
The direction of the applied voltage (7 ) is opposite to the built-in potential 7, 72

(i1) Reverse Bias- Increases )
The direction of the applied voltage (7 ) is same as the built-in potential 7, /2

20.

Explanation of property 1
Difference between half wave and full wave rectifier.

pn-junction conducts in forward bias. 1
Alternatively:-pn-junction is a uni-directional device.

The half-wave rectifier gives output only for half of the input cycle .The full-
wave rectifier gives output for both the halves of the input cycles. 1

Alternatively:-If output waveform of both the rectifiers shown
diagrammatically, then full credit to be given.

21. (a)

Graph of binding energy per nucleon as a function of mass number A 1
Explanation 1

©

o —1F _
——<——§ | “w

PO
\’ji

[
I

-~
- —
74
~
)

'

2

Binding energy per nucleon (MeV)

N 0 50 100 150 200 250

Mass number (A)
Explanation:-Nuclear forces are short range & show saturation, while the
electrostatic force are neither short range nor show any saturation. Hence for |
heavier nuclei (A>170) the electrostatic force of repulsion becomes
predominant, decreasing the binding energy per nucleon.
Alternatively:-As the size of the nucleus increases, the nucleus becomes
unstable.

Note: No deduction of marks if values of elements are not shown in the graph.
4
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OR

(b)

Expression for radius of the n™ orbit in a hydrogen atom 2

2 2
mv- kg e
2 7 2
v ro- 4me,r,

n

2

----- M | %

mvr,=— e Q) Y
2r

Using equation (1) &(2)

n’h’4zne,

" m(27z)2 e

- 0.53x 10" m 1

22,

Definition of Displacement Current 1
Difference 1

Displacement current: It is the current that arises due to the rate of change of 1
electric field/flux.

Alternatively:-
g,

I, = £

d ‘90( dl‘j

Alternatively: The term with units of current to explain the continuity of
current in a region.

Difference: 1
Displacement current is due to change in electric flux.
Conduction current is due to flow of electrons.
Alternatively:

e
dt

[ -4
dt 2
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23.

Proving that the circular loop will experience larger torque.

Let the length of the wire be 7.

For square loop; /=4a=a =£

2
Area of square loop = a’=—

16
For Circular loop; /=2zr=r= s
V4
l 2
Area of circular loop(A.) = zr’ = e

Torque acting on the loop (7) & A

A >A ST >T

& N

(i) Vi

—(i) |,

24.

(a)

Statement of Huygen’s Principle
Explanation

1
1

Statement: Each point of the wavefront is the source of secondary disturbance

in all directions.

Common tangent to all the secondary wavelets gives new position of the Va

wavefront.

Explanation: Light energy cannot travel in backward direction.

Alternatively:
It was an adhoc assumption .
Alternatively:

For back wave: 1= %(H cos )

at 6=180° ; contribution is zero.

Alternatively:

Amplitude of secondary wavelets is maximum in forward direction and zero in

backward in direction.

Note: If any other relevant explanation given, give full credit.

s
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OR
(b
(1) Diagram for concave mirror
(i1))  Diagram for convex lens
)
Concave mirrar
of radims R
—
Incident 1
plancwave Fe
=z
Sphernical wavelront
ol radius R/2
(i)
,/
L
Incident ,\ R
planewave /
plan 1
\
\\/'
N ~
—
Spherical wavefront
of radius [ 7
25.
Calculation of critical angle 2
From Snell ‘s law:-
M, sini, = u, Sin 90° Y2
2xsini, =~/2 x1 .
2
sini, =—
c \/5 1/2
i, =45°
Ya
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Alternatively:

sini, = —

Hy
.. 1
sini, =—
2

i =45

Vs

Y

SECTION C

26.

(a) Graph

(b) Calculation of energy & de-Broglie Wavelength

1+1

(@)

» —

(b) Energy acquired = ¢V,
=1.6x10" x 400

=6.4x10"71=400¢eV

h
N2mK

~ 6.63x107
V2x9.1x107 x6.4x107"7
2=0.6k10"° m=0.6145A0

A

V2

2

V2

V2

27.

(a)

(1) Expression for current
(i1) Reactance of the capacitor

Graph of'1 versus ot
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. . q
1) V Sin ot ==
() m C

dg d

I_E_E(CV'" sin wt) "
I =wCV, coswt
Y
Alternatively:-
1= IV’” coswt =1 sin(wt + ”2)
Ve
(1) 1= lisin(a)t+ 75) =1, sin(ot +7/)
Ve
Comparing with 7, = le
Jac
Reactance of the capacitor; X, = L
‘ l oC 1

0 wt"g n\/zx ) {

OR
(b)
Expression for average power consumed 2
Power Factor for
(1) Purely Inductive circuit )
(i1) Purely Resistive Circuit Y5
Instantaneous Power;
1
P=VI=,sinwt) x i sin(ot+¢@) 7
P =V"’2#[cos¢—cos(2a)t+¢)] -—-(1) V3
The average power over a cycle is given by the average of the two terms in the
R.H.S of equation (1). It is only the second term which is time dependent .Its v,
2

average is zero (the positive half of the cosine cancels the negative half).
Therefore,
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Vo1
P, =—"—"C08¢$=—7=—7=cos ¢
242 Y
_ 2
Pavg - Vrmslrms COS¢
Alternatively:-
If the expression is deduced using integration, then full credit to be given.
(1) Power factor for purely inductive circuit, ¢= % = cosg=0
1/2
(i1) Power factor for purely resistive circuit; ¢=0= cosg=1 1,
3
28.
(a)
(1) Prove that nuclear density is constant 1
(i1) Graph between potential energy & separation 1
Two Inferences ot
(1) o= mass
volume
.
— mass number X mass of nucleon 2
volume of nucleus
o= Axm  3m
iﬂ(RoAm )3 4zR’ V2
3
Hence, density is independent of mass number.
(i)
U
1
r—»
Repulsion Attraction
10
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Inferences

-The force is attractive for distances larger than r,,
- The force is repulsive for distance less than r,, )
Y
Alternatively:-

Any other relevant inference drawn from the graph should be given full credit.

OR
(b)
(1) Graph to show the variation of the number of
scattered particles as a function of scattering angle. 1
(i1) Two conclusions 2+
Discovery of nucleus 1
®
E R
£ '° -
_T:; 10 «
- 1o o 20 40 60 80 100 120 140 160 180
Scattering angle 6 (in degrec)

(i1)- The entire positive charge and most of the mass of the atom are

concentrated in a small space. 1,
-Many of the a-particles pass through the foil. It means that they do not suffer
any collisions. "

To deflect the a-particle backwards, a large repulsive force is required, which
is provided only if the greater part of the mass of the atom & its positive

charge were concentrated tightly at its centre. This lead to the discovery of the 1
nucleus in the atom.

11
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29.

Induced Emf
Induced Current

¢, = B« A=BAcos0’
= (5> + 2t +10)x (25x107* x20x107)

_49y

el = I,

=5x102x (10t + 2)

At t=15 sec;

&=(5x107)x(52)

=26V

V2

V2

V2

V2

2

V2

30.

Graph showing variation of power consumed by the resistor as a function

of:

(a) R, keeping V constant
(b) I, keeping R constant
(c) V, keeping R constant
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2

(a) P= % ; keeping V constant

!

(b) P =T*R ; keeping R constant

2

(c) P= % , keeping R constant

v >

13
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SECTION D

31. (a)

(1) For a moving coil galvanometer
Principle
Working
Reason it cannot be used as such

(i1) Reason for radial field
How radial field is achieved 1

(1) Principle — When a rectangular loop carrying current I is placed in a
uniform magnetic field, it experiences a torque.

_ =

Working:-
When a current flows through the coil of a galvanometer, a torque acts on it.

7 = NiABsin @

For radial magnetic field; sing=1

The spring provides a counter or restoring toqrue kg .
k¢ = NiAB

In equilibrium; NAB
¢= .

1

Galvanometer cannot be used as such to measure current because:

-It has large resistance and hence will change the value of current in the
circuit. 1
-It is a sensitive device.
(Any one of the above)

(i1)) The magnetic field is made radial in a moving coil galvanometer so that
the magnetic dipole moment (%) is always perpendicular to the magnetic

field (B ) Hence,sin0 =1 always
Alternatively: The magnetic field is made radial in a moving coil
galvanometer to make the scale linear.

It is achieved by using curved magnetic poles. 1
Alternatively:-By using soft iron cylindrical core.
OR

(b)

(1) Derivation of expression for magnetic field

on the axis of a current carrying loop. 3
(i) Two differences between

diamagnetic and paramagnetic substance. 1+1

14
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®
v
dl dB,
3 A 4dB
Ve
I . T'\:B. > X 2
dl
7: -
dB = Ho Idl x
4 r’
72
_ u4,idlsin90°
47[()(2 +R’ )
)
dB, cancels out.
Net B = J.dBX :IdBcosg
=t | idl R 72
w2 (7 R) (var)
—_ MR I dl
2 2 3/2
4 (x +R )
— iR
4 ( - wy”
+
z(x ) "
- IR’ s
B=Bi=-—t0"
2(x* + R?)
)
(i1) Differences
Diamagnetic Materials Paramagnetic Materials
(1) Susceptibility is between -1 and 0. (1) Susceptibility is a small positive
number.(slightly greater than zero.)
(i1) Relative permeability is between 0 | (ii) Relative permeability is slightly 1+1
and 1. greater than 1.
(iif) p < po (iif) 1 > po
(iv) Tendency to move from stronger to | (iv) Tendency to move from region of
weaker part of external magnetism. weak to strong magnetic field.
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(v) is repelled by a magnet. (v) is weakly attracted by a magnet.
(vi) Field inside the material is reduced. | (vi) Field inside is slightly enhanced.

(vii) (vii)

== SRNE- — 5

~——

Any two of the above mentioned differences.

32.
(a)

(1) Ray diagram showing formation of real image in a concave mirror. 1
Obtaining the relation between u,v and R 2
(i1) Position of image formed
Height of image formed

1
From Fig. the two right-angled triangles A'B'’F and MPF are similar. (For
paraxial rays, MP can be considered to be a straight line perpendicular to CP.)
Therefore,
B'A" BF
PM FP
B'A” BF
or =—= (- PM = AB) Y2
BA S (1)

Since £ APB = 2 A'PB’, the right angled triangles A'B'P and ABP are also
similar. Therefore,

16
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B'A" B'P
BA BP (ii) Y

Comparing equations (i) and (ii)
B'F BP-FP B'P
Fp Fp BP

..... (iii) Vs

B'P=-v,FP=—f BP=—u;

1_2

f R Vs
Alternatively:- If the result derived by any other method, full credit to be
given.

Using these in Eq.(ii1) we get 1.1,
\%

.. 1 1 1
1 =
(ii) For lens ” v,

u=-5m; f=+Im

I 1 1

v o5
5
:V:Zmzl.ZSm A
m:izzz(“L%)
O u (—5) Pz

1=(-0.25) x (1.8)

[=-045m 7
OR
(b)
(1) Ray diagram showing refraction
of a ray of light through a rectangular glass prism. 1
Obtaining the relation between yu, 4& 5, 2
(i1) Finding Refractive Index of material of the lens. 2

17
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®

A

M.

A i\ je
0 TR~

In the quadrilateral AQNR, two of the angles (at the vertices Q and R) are

right angles. Therefore, the sum of the other angles of the quadrilateral is 180°.

2A + £QNR = 180°
From the triangle QNR, r; + r, + ZQNR = 180°
Comparing these two equations, we get

rtrn= A e (1)
The total deviation & is the sum of deviations at the two faces,
6 =(-r)+(e—ry)thatis, s =ite-A e (i1)

When 6 = 6,; i=e&r=n
From (i); 2r = Aorr=A/2

From (ii); 5, = 2i-Aori= A+o,
. A+9,
ﬂ:sini:sm( ) )
sinr sin%
(i1) Given; P =- 5D
f (in cm) :%= -20 cm
. 1 1 1
Using Lens Maker’s formula ; —=(u-1)[—-—]
s AR
1 1 1
- —(u-N—
20~ “N5e )
1 1 1
— —(u-1D[-—1: —1==
20 (u-1) T
>u=—=15

V2

V2

V2

2

2

V2!

V2

V2

18
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33.

(a)

(1) Definition & SI Unit of Electric Flux Vot Vo

(i1) Deriving the expression for electric field due to a
uniformly charged infinite plane sheet.

(ii1) Net charge enclosed by the cube

NN

() ¢ = E.4
Alternatively: Electric flux is the number of electric field lines passing
through an area normally.

Y2

S.I. unit of electric flux Nm?/C or V-m. 1,
(ii)
%)
From Gauss’s law:- ¢ = qSE Lai=4
o Y
264=24
g, )
E- o
2¢, )
Alternatively: If the shape of the Gaussian surface is taken cylindrical,
full credit to be given.
(iii)
¢, = Edscos180° =—Eds "
=-BI’
¢, = Edscos 0° = Eds Y2

=(AL+B)[’ = AL’ + B[
Net flux =4, + ¢,

= (AL + BL*)- BL
VZ3

Net flux = 4 =<
(S

° 1
=>g=AI €, %

19

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



OR

(b)
(1) Definitions & S.I. Unit of electric potential ot
(i1) Derivation of expression of Equivalent capacitance 2
(i11) Calculation of Electrostatic Potential Energy 2

(1) Electrical Potential — Electrostatic potential at any point in a region with
electrostatic field is the work done in bringing a unit positive charge (without
acceleration) from infinity to that point.

Alternatively:-
Work Done
V - ——
q

v=—[E. di
S.I. unit of electrostatic potential is volt.

Alternatively:-
S.L unit is J/C.

Q -Q
-~ - 2 -
+ - + -
+ - + -
+ - + -

+ + + +
[
+ + 4+ 4

(iii)
2
Potential energy of the system = K {M-l‘@—q—}
4a 3a  Sa

Potential energy of the system = 0

Y

V2

Y

Y

Y

Y

Y

20

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




2
=K {—_quL@_q_} =0 1
4a 3a  Sa Z
= 2 + g 1 — 0
4 3 5
.2 4.
12 5 |
_, 129
= 0=+ s
5
SECTION E
34.
(a) Effect on width of central maximum 1
(b) Condition for first minimum 1
(c) Differences between interference and diffraction patterns 2
OR
Reason 2
(@ B,a 2
B, will increase with increase in wavelength. 1
(b) When path difference a9 = 2 oratanangle; 9~1/a I
(c) Differences
Interference Pattern Diffraction Pattern
(1) All the maxima are equally | (i) Width of Central bright maxima
spaced. is twice the width of the other
(i))The dark fringe is having zero | maxima.
intensity. (i) The dark fringe 1is not
(ii1) All the maxima are of the same | completely dark.
intensity. (i11) There is a sharp decrease in the 141
intensity of maxima after the central
bright maxima.
(iv) (iv)
I
3A20 10 O 1A 2032
—p Path differnce s ‘. ) S
Alternatively:- Y R
-It is obtained by the superposition of | It is obtained by the superposition

21

Get More Learning Materials Here : &

@’E www.studentbro.in



two waves originating from two | of waves from points on a single
sources/slits. slit.

Any two of the above differences.
OR
(c) The opening (slit) is 3m; which is of the order of the wavelength of sound
waves whereas it is very large compare to the wavelength of light.
Hence, sound can bend around the obstacle while light cannot. 2

35S.

(a) Time taken by the electron to strike the edge. 1
(b) Shape of path followed by the electron and it’s reason Yot Va
(c) Potential Difference applied 2
OR
(c) Magnitude and Direction of magnetic field 1+1

(a) Electron strikes the edge after travelling 3 cm horizontally (along x-axis).
Sy=vy x t Y
3x 107 =3 x107) xt

t=10"s 72

(b) Shape of the path is parabola.
Reason: Force/acceleration is in a fixed direction perpendicular to the 72
initial velocity. %

(c) Along y-direction

1,
Sy :uyt+5ayt

0.5x10%=0+a,(10°)

V.
ay=-10"" m/s> ’
. . eE eV 1
Magnitude of acceleration (a,)=—= —(—J Va
m  m\ I
V:10'“ x9.1x107 x1x 1072 1
1.6x107"
Y
y=568.75 V
OR
g E_ma 1
(c) |gE|=|qvB|; B= , = ( - )(V) 1
Along y-direction
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1,
Sy :uyt+5ayt

-0.5 % 102=0 +2a,(10°)’
2
ay=-10"" m/s>

B 9.1x107' x 10" N 1
| 16x10"” 3x10’

B=19x10"°T

Direction of magnetic field will be out of the plane of the paper.

Y
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