: [Series : XYWIZ] E—ﬁ;% E :
: e | Cod?ij: 55/1/2 :
{ folTo S pap—————
) - )
{ T -8 T 3 fora |. {
} Candldzfltes must write the Q.P. Code }
{ on the title page of the answer-book. {
) )
[IIWTHN  oeen e oty [N
PHYSICS (Theory)
frafRa @z : 3 gve H1&HTHT 5% : 70
Time allowed : 3 hours Maximum Marks : 70
e / NOTE -

() FESEwA w23 |

Please check that this question paper contains 23 printed pages.

AD) AT ST B A foh 30 TA-TA H 33 A7 |

Please check that this question paper contains 33 questions.

(A1) S=-9F | gIfg- 1 Al 3TN QT T Je -9 i il wiefef ITr-gf&ien & J@-7s8 W o |

Q.P. Code given on the right hand side of the question paper should be written
on the title page of the answer-book by the candidate.

AV) FHIT T H IR TG Y& FH A 98, SR-YEHT § I T T/ T HT 676 a9
ford |
Please write down the serial number of the question in the answer-book
at the given place before attempting it.

(V) 39 TH-UF Wl U & forw 15 fire o1 ooy foam w8 | wea-w o1 foawor qafg & 10.15 st
ToRaT SIT@ | 10.15 91 & 10.30 S oh qlefell shaet Je-Ua sl Teil 3R 38 3Fafd o QR
I IT-Yf&TehT T IS I T fora |
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

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

I 55/1/2 728—2 Page 1 of 24 P.T.O. I




E;E
Eﬁ:ﬁ ~
e ey
Frefafaa frden 1 eryEe afeu 3Tk 3eht TTe <hifsre -
(i) 3GIe-Y7 733 597 & | G 37 a5 |
(1) I8 ¥¥7-77 9i9 Vel 7 [a9ifsia 8 — @ve-&, G, T, TaIF |
(iii) GUE—F 3 ¥e7 G&IT 1 T 16 T Tglaehcdig FbR & J97 8 | Fedh Jo7 1 375 HT1 8 |
(iv) @U8 —@ 4 597 g7 17 @ 21 7% 37 Tg-3709 FHR & J97 & | I F97 2 3]
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HE |

(vi) GUE — & § o7 G&T 29 TIT 30 3G eIIT-3TERT I57 & | Yoib 97 4 bl
HE |
(vii) GUE — & § I97 &7 31 T 33 7% §1i-3T0T IJHR & J97 & | I9%F J97 5 bl
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B 37TaRF fabeq AT 7T 8 |
(ix) &7 & 1o GIZaIerd 7ienef & fo7e T 37e7 Fo7-97 & |
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c=3x10%m/s
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Te. =9x 109N m2C2
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T I geHH (m,) = 9.1 x 10731 kg.
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AT ST = 6.023 x 1023 9fe 71 Hiet
SiegemH e = 1.38 x 10723 JK-1
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General Instructions :

Read the following instructions very carefully and follow them :

()
(1)
(iii)
(i)
(v)
(v)

This question paper contains 33 questions. All questions are
compulsory.

Question paper is divided into FIVE sections — Sections A, B, C, D
and E.

In Section A : Question numbers 1 to 16 are Multiple Choice (MCRQ) type
questions. Each question carries 1 mark.

In Section B : Question numbers 17 to 21 are Very Short Answer (VSA)
type questions. Each question carries 2 marks.

In Section C : Question numbers 22 to 28 are Short Answer (SA) type
questions. Each question carries 3 marks.

In Section D : Question numbers 29 & 30 are Case Study-Based
questions. Each question carries 4 marks.

(vit) In Section E : Question numbers 31 to 33 are Long Answer (LA) type

questions. Each question carries 5§ marks.

(viit) There is no overall choice given in the question paper. However, an internal

(ix)
(x)

I 55/1/2

choice has been prouvided in few questions in all the Sections except
Section A.

Kindly note that there is a separate question paper for Visually Impaired
candidates.

Use of calculators is NOT allowed.

You may use the following values of physical constants wherever necessary :
c=3x 108 m/s

h=6.63 x 10734 Js

e=1.6x10"1C

Ho=4m x 1077 Tm A~

gy = 8.854 x 10712 C2 N1 m~2

1
Te. =9x 109N m2C2

Mass of electron (m,) = 9.1 x 103! kg.

Mass of neutron = 1.675 x 1027 kg.
Mass of proton = 1.673 x 10~27 kg.
Avogadro’s number = 6.023 x 1023 per gram mole

Boltzmann’s constant = 1.38 x 1023 JK-!
Page 3 of 24 P.T.O. I
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feu U @ o 9% W@E qHiava g1 i HEUd @ 8 | RRe o1 Q Wi faf gei
A, B, C 3R D R 7t shaeft 78 B | fopm 9 o 3rfeer et W sifirenan s fopan o
g7

95V
20V
15V
10V
A) A (B) B
) C D) D
xS 1L 3R B v ok fordfl O <1 gfeqta R 2 | 99 vered o ffafaa o 9 fore ar

w1 SRR A 9
A) TAPTHIAEE AT AR  (B) THH BIs o1 orems  31en ar
(C) THH TTE 1 ¢ T P ar (D) | @i o1 311eft Brsen 1 an

ToREt TR T 1 cm ST IS WUS x-3787 o STfCT T & 7T +x T o Irfee 6 ar & g/

0.5 A Serfed & @ & | =8 wew §f FR g 85 B = (0.4 mT) | + (0.6 mT) k1
IR fohaT TRIT R | 39 R % WUE W HIET 9 & —

A) (2] + 3K) mN (B) (=3 + 2K) uN

(C) (6] + 4k) mN (D) (—4] + 6k) uN

8 15 mm TAT 300 i T et ugeft S 30 mT & Frarehia & T 36 YehR T T
2 T Pugelt 1 a1 Frahia &= i foen o oeed &1 | & 6 el bl ThemH §9 |
T 5T 20 ms H I L T T 3R T & TohEm™ €9 § 40 ms H 30 mT T SRl
T | Ffe S gHT 3Ue § URd emf AT e, ﬁ(ezﬁFﬁ eﬂefﬂﬂ'ﬂ%—

@ 5 ® 1

©) 2 D) 4
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SECTION - A

1. In the figure curved lines represent equipotential surfaces. A charge Q is

moved along different paths A, B, C and D. The work done on the charge
will be maximum along the path 1

25V
20V
15V
10V
A) A B) B
© C D) D

2.  The resistance of a wire of length L and radius r is R. Which one of the

i . : . : R
following would provide a wire of the same material of resistance 9 ? 1

(A) Using a wire of same radius and twice the length
(B) Using a wire of same radius and half length

(C) Using a wire of same length and twice the radius
(D) Using a wire of same length and half the radius

3. A1 cm segment of a wire lying along x-axis carries current of 0.5 A along

%
+x direction. A magnetic field B = (0.4 mT) j\ + (0.6 mT) k is switched on,

in the region. The force acting on the segment is 1
A) (2] + 3K) mN (B) (=3j + 2k) uN
(C) (6] + 4k) mN (D) (=4 + 6k) uN

4. A circular coil of diameter 15 mm having 300 turns is placed in a magnetic
field of 30 mT such that the plane of the coil is perpendicular to the
direction of magnetic field. The magnetic field is reduced uniformly to zero
in 20 ms and again increased uniformly to 30 mT in 40 ms. If the emfs
induced in the two time intervals are e; and e, respectively, then

the value of e,/e,is 1
1

@ 3 ®) 1

C) 2 D) 4
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3T 0.016 H 3R 1 0.81 m ol 311 0.02 m Frean ot arg & vl wheferst i

YR ST B | 38 TRATITRT § Bl <h! T B =TfeT
(A) 2592 (B) 2866
(C) 2976 (D) 3140

WWW@RWV:\/O sin ot @W%@W?&Wﬁ%i=% sin (ot + ¢)
YaTfed Bid) & | Uk sk 3 39 qRuy A 3ieq v @d & —

A A B) iyv,ycosd
1,V 1,V
(®) 02 . (D) 02 0 cos )

forpa-greehia ween § gen qun & X-fpwn o (@t faia #) g9 arer sifvremefors
i o1 il & & o a1 98 Freau s g ¢
EIR) e K31 C ]
(A) SEUNEH TR FEWNIE WIS TNERH T8l
(B) wHEUNEETE FSWIE  Jhga®
©) dFlgadia QAR E B g
(D) WEUNEKHTE SEIRIa I3 TNEKH T8l

Q1 TR 1 3R 2 H W T =T FHAA: v, HR v, (> v,) § | TR ehT TeReT foRTur sl
HIEH] oh 3TTUYS T Y01 ST TUEdH o fo78 STt g1 =1y

(A) W‘l’ﬁwsin—l(:—jﬁaﬁsﬁm
(B) me:an‘rﬁw(:os—l(:—jﬁaﬁam
(C) W‘Z’ﬁwsm—l(:—jﬁaﬁam
(D) W‘z’ﬁwcos—l(:—jﬁaﬁam

15 FId ERT 5.0 x 1014 Hz 3R 3@ &HaT 3.31 mW 1 THavll Tehrer a1
HAT 7 | 38 G gNT A1Eaq gl Aehvg Icafsid g1 a1t WIeiT shi T 8

(A) 106 (B) 102

(C) 10 (D) 102
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You are required to design an air-filled solenoid of inductance 0.016 H

having a length 0.81 m and radius 0.02 m. The number of turns in the

solenoid should be
(A) 2592 (B) 2866
(C) 2976 (D) 3140

6. A voltage v = v, sin ot applied to a circuit drives a current 1 = i, sin (ot + ¢)

in the circuit. The average power consumed in the circuit over a cycle 1s

(A) Zero B) 1, v,cos ¢
1y Vo gV
© 5 D) ~5 " cos

7. Which one of the following correctly represents the change in wave

characteristics (all in vacuum) from microwaves to X-rays
electromagnetic spectrum ?

Speed Wavelength Frequency
(A) Remains same Decreases Remains same
B) Remains same Decreases Increases
(©) Increases Increases Decreases
D) Remains same Increases Remains same

8.  The speed of light in two media ‘1’ and ‘2" are v, and v, (> v,) respectively.

For a ray of light to undergo total internal reflection at the interface of

these two media, it must be incident from

. . Vi

(A) medium ‘1’ and at an angle greater than sin-! (V—J
2

VZJ

(B) medium ‘1’ and at an angle greater than cos™! (—
. Vi

(C) medium ‘2" and at an angle greater than sin™! o
2

. 2]
(D) medium ‘2’ and at an angle greater than cos™ (V—J
2

9. A source produces monochromatic light of frequency 5.0 x 10 Hz and the

power emitted is 3.31 mW. The number of photons emitted per second
the source, on an average is

(A) 10'6 B) 102
(C) 100 D) 1020
I 55/1/2 Page 7 of 24
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10. = fe=m o1 I A1 3TRE G ST % o % ®9 H SE-Sel id JEed o a5k
61 T 3Tl 1 T T R 2

A i A i
(A) ; ®) |
56

I
1
56

B.E

B.E

B, LE.
©) D)

80 A éO A
11. 19 i3 p-n G4 SRS 3Wfeies SRRd gd1 8 af
(A)  Uferept i FHamg 3R BTE T 1 =erE Al H gfg Bt 2 |
(B) Tferent <l ST | glg qe SRt TR Al FieTs H i il & |
(C)  Uferepr it Faé 37 BTt T i et T H A A R |
(D) Tiferept ST g | HHft qen greft TaX Y =ers § gig Bt @ |
12. WH SRISC 99H 916 9 e forehl sorerei, Feret Tieia 37X forelt S¢ | Teg autes
THHL: Do, A, TT 4y B | 6 S qUTeeA! o e el 6o @ —
(A) hg>2, >0, B) Le>h,>2y
©) A, >h >Ry D) he=2, =g

>

e : o TS 13 T 16 T < o U T § — Uk 1 AR (A) T GEL BT BRI

(R) oieeT TopaT T 8 | 39 T o T&l 3T o1 419 fe@ &1 (A), (B), (C) IR D) T &

Wsﬁﬁm:

(A) IRHY (A) TR R (R) SHI T & 3SR (R), ITNheH (A) il TE AT 2 |

(B) Afhud (A) 3R SRV (R) §HI T &, W SRV (R), b (A) H Tt
T TR 2 |

(C) AU (A) T 8, T ST (R) 36 2 |

(D) R (A) 3SR (R) SHI & FAHA § |

13. AP (A) : T3S s H foret fer e o gfehuur wia fohet soraeia
feurferst St eTcHes B 2 |
RO (R) et o7afira &1 ot ot Sotl Ted & gHTeH el & |
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10. Which of the following figures correctly represent the shape of curve of

11.

12.

binding energy per nucleon as a function of mass number ?

BE. f\ e | /|
A : |
@ ; ®) ;
i A i A
56 56
© ; ®) ;
: A : A
80 80

When a p-n junction diode is forward biased

(A) the barrier height and the depletion layer width both increase.

(B) the barrier height increases and the depletion layer width decreases.
(C) the barrier height and the depletion layer width both decrease.

(D) the barrier height decreases and the depletion layer width increases.

Let 2, kp and A4 be the wavelengths associated with an electron, a proton

and a deuteron, all moving with the same speed. Then the correct relation
between them is

(A) hg>2, >0, B) Le>h,>2y

(©) Ay > e > 2g (D) he =Ny =2g

Note : Question numbers 13 to 16 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)
(B)

(©)
D)

13.

I 55/1/2 Page 9 of 24 P.T.O. I

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

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

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

Assertion (A) is false and Reason (R) 1s also false.

Assertion (A) : The potential energy of an electron revolving in any
stationary orbit in a hydrogen atom is positive.

Reason (R) : The total energy of a charged particle is always
positive.
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14.

15.

16.

17.

18.

19.

20.

21.

AP (A) : &9 TFHt p-UPR & It & frtt @w &l fhHl n-IR &
TS o TohHt T T Hifdes 9 & gt [hHT p-n AT 318 $i
T T2 HLHhd & |

FR(R)  : FRHl p-ShR & Fide=meis § 7, >> g, BT 8 J€6 n-JHR &
ST H 7, >> 77, BA12 |

IR (A) : Toret eariier # fogiuu 3ud varfed am & FTHAIT 81 g |
RO (R)  : Topelt fieaHiet il pueeh uehan™ Bre graehia & 1 feifed g1t 2 |

FOHYT (A) : ST HIE b Bl o AT el HUSHH! 1 TRAY 5= Bl B, df 36
e sh1 AR Teret <rareh whl TTfel ShUMT whid e § |

AT (R)  : b ohl TTfd o RO Hugedt et ufay sig &, # Jfa am 6 feen
39 YehR Bt 8 Toh o8 greres b1 mife b1 feigr ot B

g -9

TE e R B = pj 300 % R 1 3 Wiy @ 2 | 39 Rl @ seorm it
et femeft Terel % for 37w w1 e Sg T A 2 |

(a) Torerda o forelt s 3 T3 &1 600 nm TETeE o WehTsr g W fepam T B |
e e 1 Tgen e 0 = 30° U= 7 | fardt <Al Fiers aftehicra i |
YA
(b) &k Teret TgTerll ST i g1 sehrer i, T ek <hl <fferel [ 2, UG o 38 fog R

wﬁwmmﬁﬁmmqw% 2 1 39 fog W <feran wma il |

ekl BISAT R 1 Ml 391 I8 i (3TaHh 1.5) i a1 T 2 il & | 91g 5 39
I8 § R/2 gt W feurg foreft fomg €ia & wehTer 39 U8 W U W1 § | 9 a1 wfafes <l
e 3 et Ima HIfT |

SR o gIggI Ty Shi fehelt sheaT | Tohefl Soiaeia ol il — 3.4 eV R | SHT BV
HaT F1d sHITTT |

Tereft p-TehR o Si-31¢TeTeh ! AT Teh TdfHseh THTY] Ui 5 x 107 Rrfererta wwam]
SR Iffa (wifed) st SR T 7 | Afe T o fafereia st o sen wHe
5 x 1028 wamTy] i wefie 7, o Hied (31fhseT) grr 9 § wid om adiviet ffda gett
(Torerti) <1 T 1A ShIfSTT | 55 Toh ok 3T9THSIeh o1 Teh Seraun o difvu |
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14. Assertion (A) : We cannot form a p-n junction diode by taking a slab of
a p-type semiconductor and physically joining it to
another slab of a n-type semiconductor. 1
Reason (R) : In a p-type semiconductor 7, >> 7, while in a n-type

semiconductor 7, >> 7,.

15. Assertion (A) : The deflection in a galvanometer 1s directly
proportional to the current passing through it. 1
Reason (R) : The coil of a galvanometer is suspended in a uniform
radial magnetic field.

16. Assertion (A) : It is difficult to move a magnet into a coil of large
number of turns when the circuit of the coil is closed. 1
Reason (R) : The direction of induced current in a coil with its circuit
closed, due to motion of a magnet, is such that it
opposes the cause.

SECTION - B
17. Show that E) = p? leads to Ohm’s law. Write a condition in which the
Ohm’s law is not valid for a material. 2

18. (a) In a diffraction experiment, the slit is illuminated by light of
wavelength 600 nm. The first minimum of the pattern falls at
0 = 30°. Calculate the width of the slit. 2
OR

(b) In a Young’s double-slit experiment, two light waves, each of

. . . : . : A
intensity I , interfere at a point, having a path d1fference§ on the

screen. Find the intensity at this point.

19. A spherical convex surface of radius of curvature R separates glass
(refractive index 1.5) from air. Light from a point source placed in air at
distance R/2 from the surface falls on it. Find the position and nature of
the image formed. 2

20. The energy of an electron in an orbit of Bohr hydrogen atom is —3.4 eV.
Find its angular momentum. 2

21. A p-type Si semiconductor is made by doping an average of one dopant
atom per 5 X 107 silicon atoms. If the number density of silicon atoms in
the specimen is 5 x 1028 atoms m™3, find the number of holes created per
cubic centimetre in the specimen due to doping. Also give one example of
such dopants. 2

I 55/1/2 Page 11 of 24 P.T.O. I
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22. (a) 3V 3GV il defiat, Seh =it Ifeig shisl: 0.2 Q IR 0.4 Q 8, TR T
TN & | I8 GAISH 4 Q o Tohet wicieres & Tifrd 8 | T1d shifvie :
(i) EIISH &1 g emf
(i) EIISH T o 3T=AHeh Ty
(iii) HISE G o T Ew
Jgan
(b) (1) TS [P DS Adh emf E S fFHl Ay G s U A aifa 2 1 8 &
T TEd §U 39 aTeteh i FR- 4R Eiweht 38eh! ArTTg i 21 fepam T & |
Ife gt 3R 31fam Ufater < 71 R 3R R’ 991 31968 o o YRR 3R
Hiwm 7H vy I vy 7, @1 (@) R SR AT (i) vy 3R vy 6 = qe9 71
I |
(i) & TRl Tt H SAFHT I IATE i & 3= favia 1 3R BT 8, a9
T 91 I8 37 2 ToF =rereh & wft “gardt sotegia weh  fesm A femm € 7

23. (a) Toret aTaTE HUSTH o Fraeha el <hi aftmer <ifSre e gHent ST Ares foifan |
(b) &FABA 1.5 x 103 m?3 3R 60 %l 61 I Fusell @ 2A 9T yartad & & 8
Topelt Sreater qot & TElt 7 | ot &fos grehi &9 § W@ W W98 0.12 Nm 9a-
TV ST STIHT DA & | 39 FrEehIT & H HUSa! ohl 3Gh S o qHd: 90°h
IV T EOTd HUH T IH W HRRA Fet- 37501 0.05 Nm & 1T 8 | Freehid &

ST IIHTOT 1T hITT |

24. T TR THIE IRATTRISAT S, 3R S, W o= Hifve 5w e 1 g [ (>> 1)
Wﬁﬁlﬁrlﬁ(rz (r2>r1)§ |ﬁ9ﬁwm@%ﬁaﬁwm n13ﬁ1n2
2 | AiCATieTRT S, o @& TRATICTRT S, % 3= SWehed M, % foTg =iorh e
IS | 78 <9Iige & My, = M,

25. (a) forsl TmT=R afgert GuTie o1 foRe ac 1d gr1 ST feram o 2 | 9fe gwiisy fop
= gr (1) 3R foeATed 9 (1)  FW 1 7 99 % Teieh forg W qHH
AR
(b) T ITSd THT (a) ¥ Ter@® o1 wgent fam (Tftr fem) genfe i a2 ufgept
TAY B ? AT IV |
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SECTION - C

22. (a) Two batteries of emfs 3V & 6V and internal resistances 0.2 Q & 0.4 Q
are connected in parallel. This combination is connected to a 4 Q
resistor. Find : 3

(1) the equivalent emf of the combination
(1) the equivalent internal resistance of the combination
(111) the current drawn from the combination

OR

(b) (@) A conductor of length [ is connected across an ideal cell of emf
E. Keeping the cell connected, the length of the conductor is

increased to 2/ by gradually stretching it. If R and R’ are initial
and final values of resistance and v, and Vd' are initial and final
values of drift velocity, find the relation between (i) R and R
and (ii) v4 and vy.

(11) When electrons drift in a conductor from lower to higher

potential, does it mean that all the ‘free electrons’ of the
conductor are moving in the same direction ?

23. (a) Define magnetic moment of a current-carrying coil. Write its SI unit.

(b) A coil of 60 turns and area 1.5 x 10~ m? carrying 2A current lies in a
vertical plane. It experiences a torque of 0.12 Nm when placed in a
uniform horizontal magnetic field. The torque acting on the coil
changes to 0.05 Nm after the coil is rotated about its diameter by 90°,
in the magnetic field. Find the magnitude of the magnetic field. 3

24. Consider two long co-axial solenoids S; and S,, each of length [/ (>>r,) and
of radius r; and r, (r, > r;). The number of turns per unit length are n,
and n, respectively. Derive an expression for mutual inductance M, of
solenoid S; with respect to solenoid S,. Show that M,; = M,. 3

25. (a) A parallel plate capacitor is charged by an ac source. Show that the
sum of conduction current (I ) and the displacement current (I,;) has

the same value at all points of the circuit. 3

(b) In case (a) above, is Kirchhoff’'s first rule (junction rule) valid at each
plate of the capacitor ? Explain.

I 55/1/2 Page 13 of 24 P.T.O. I
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E_%é (a) Torsft yepTeitar Scutoieh eTel o foTw Fieft fava Vo6 wetd o &9 # smafa fafeon
1 IR v 1 T Gifaw | T fava o 3181 T 3190eH o 911 9 1 =41 96
T ST Hehcl B 7 3
(b) TS ST 80 eV o Tohdl geierala ST (1) TeT T (i) ¢ Sl auTeed Uiehfctd
I |

27. (a) Tt p-n Tl SIS & V-1 AR ol 3TE3 hid o fo¢ Iiuy eeen gife | 3
(b) Tereht SIS < SATcTeTfoTeRI ST 3TTeh{d ST |
(c) 3 ATeTTEAfOTEh] & ST € YEATE IR UTH & Hehdll & ST Ieehd hITT |

28. (a) Terdl it/ 1 ‘goommM &fa’ 3R oM ol <l i feifaw | se ot uid
~faA3Tt o IR W ‘forgued wsRe’ 1 9vi HifT | 3
(b) foreft T H Wk Wieh 3R Tk =g & T 3HehT go9HH 2.013553 u B | 35
fore gemmm afd u B qer s5eRt et ged MeV H aitefard Sifse |
(mp =1.007277 u; m = 1.008665 u, 1u =931.5 MeV/c2)

g - |
TR HEAT 29 TAT 30 HH- IR TR T4 & | =1 THTRT i g a1 A= Ty Tg
T % ITHE |
29. T qaol oi¥ <l Y81 & Ty UET IReEl YehTiiies 1 gl @ ffent %H § %A T I8
T & T A1 FMMRT, | Tohed it I8 b fofg Afifara s o e g3 1 g
BH fereel <1 BT < o1 T Shfieh ®9 ¥ hieh Tael i8] o (07T o Heht g3 T 38k
U o 3 JTH L Fehdl & | TRHT o8 o Gl BiehH forg Bid & g “em iy foreg”
aer “facdi wieh fog) Sad & 3R 378 Teh o1 o Teh 3R AT GHU ¥ o gall AR 2T
=l 4x1=4
1) Screen

Convex
Lens

Plate on Hidden
Side of Box

Light Box
with Plate
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26. (a) Draw a plot of frequency v of incident radiations as a function of
stopping potential V| for a given photo emissive material. What
information can be obtained from the value of the intercept on the
stopping potential axis ? 3

(b) Calculate : 1) the momentum and (i1) de Broglie wavelength, of an

electron with kinetic energy of 80 eV.

27. (a) Draw circuit arrangement for studying V-I characteristics of a p-n
junction diode. 3
(b) Show the shape of the characteristics of a diode.

(¢) Mention two information that you can get from these characteristics.

28. (a) Define ‘Mass defect’ and ‘Binding energy’ of a nucleus. Describe
‘Fission process’ on the basis of binding energy per nucleon. 3

(b) A deuteron contains a proton and a neutron and has a mass of

2.013553 u. Calculate the mass defect for it in u and its energy

equivalence in MeV. (mp = 1.007277 u, m_ = 1.008665 u, 1u = 931.5

MeV/c2)

SECTION -D

Question numbers 29 and 30 are case study based questions. Read the
following paragraphs and answer the questions that follow.

29. A thin lens is a transparent optical medium bounded by two surfaces, at
least one of which should be spherical. Applying the formula for image
formation by a single spherical surface successively at the two surfaces of
a lens, one can obtain the ‘lens maker formula’ and then the ‘lens
formula’. A lens has two foci — called ‘first focal point’ and ‘second focal

point’ of the lens, one on each side. 4x1=4
i) Screen
Convex
Lens
Plate on Hidden
Side of Box
Light Box
with Plate
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(i1)

(iii)

(iii)

(iv)

I 55/1/2

ARG ¥ il et W foeR ShifsT | Ush sh1eit SHeater it 9T Wb Tt arelt Jidt
Aot W g & T e WAL fru TR 2 | g fem R wifd s a1 2 | o 39
I R EIH ToraT ST @ A1 U¢ TR SHehT ITEdfereh Sfdfers s-d1 8 |

fr=fafgd § @ s 9¢ o s yffars o1 g2 fsgo s 22

(A) (B) ©) )

=1 feam T i | e e B 7

(A) 3T UV 3 T ST Fed FROTcH BT 2 |

(B) Toret gt grr s weft 3wt widfena o fou stae emTees iar ? |
(C) Iradet o8 o foTT 3Tae= Ted &TcH BiT 2 |

(D) daTEdfdeh 3TN 3c1e Tfaferal o oIy g Ted o giar 2 |

HIhH gl £ o ToREll 3T <18 I 36k A A& o THFeEd o SH WRTH H ShreT T/
B | 38 Tk W 6l BIhg gff Bft

@ f ®) 2f

f f

© 5 O 5
JYAT

aﬁ‘sﬁ?ﬁw(i)ﬁﬁwﬁﬂﬁzo cmaﬁmwuﬁﬁwﬁ 50 cmsﬁﬁﬁ‘T{
2 1 3T R T i <t wiehd gl B

(4) 10 cm (B) 12cm

(C) 16cm (D) 20 cm

et Sl S % o e g & e o g8 X, e i 1 9 ¥
fieta e forg 8 1 X, 2, 71 o b1 b 0

@A) XX, B®) X, +X,

X2
© XX, D) X,
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(i1)

(iii)

(iii)

(iv)

I 55/1/2

Consider the arrangement shown in figure. A black vertical arrow
and a horizontal thick line with a ball are painted on a glass plate. It
serves as the object. When the plate is illuminated, its real image is
formed on the screen.

Which of the following correctly represents the image formed on the
screen ?

(A) (B) ©) )

Which of the following statements is incorrect ?
(A) For a convex mirror magnification is always negative.

(B) For all virtual images formed by a mirror magnification is
positive.

(C) For a concave lens magnification is always positive.
(D) For real and inverted images, magnification is always negative.

A convex lens of focal length f’ is cut into two equal parts
perpendicular to the principal axis. The focal length of each part will
be :

A f B 2f
© 1 o 1
OR
If an object in case (1) above is 20 cm from the lens and the screen is
50 cm away from the object, the focal length of the lens used is
(A) 10cm B) 12cm
(C) 16cm (D) 20cm

The distance of an object from first focal point of a biconvex lens is X,
and distance of the image from second focal point is X,. The focal
length of the lens is

@A) XX, B®) X, +X,

X2
© XX, D) X,
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30. | 4x1=4

o zofic e s, R RC Ao aher st 3, 3 e o 3 2 g ¢, Ry R
1 WlcIEe T emf V o6l 1S 3TGRI ol G & | (S, 31 Gl Tad 8Y) it S, hi a4
ST T I Ut B AT 2 T G Feie <l afgentati 31t st o it & sie smaw w1
A8 TR B ST & | HTi W 37a9 H gig ardt & IRomEasd 991ie o Bl R fovarr
V. (= g/C) ¥ &5 o H1Y glg Bl & | e Ig forwa=i siedl o i o s vt o s’
Bl ST 7, 9T quieder STafd & St & (Q = VC) | 39 3TawH Wishan i safy J
TS T 37T  H T oh {1 GRed BT & 197 38 TehR e fohdT ST & —
q=Q[1—e VRO

30 ST I e w% (€M) = me™¥ T IYINT Hleh JTAL TR YT <hl ST Hebell & |

38 YRt R femm hifee fsm@ R = 20 kQ, C =500 uFaen V=10V

() S H S, I AU S, Gell 8 T FUIE T AfH e 8 —
(A) 5puC (B) 5mC
(C) 25 mC D) 0.1C

(ii) wRITH THF o fC il S, 75 qUT S, Gell Wl § | 319 S, ol 5 74T S, I @A
T T 8 | e W 3ifom mem R g ?

@A) ;A (B) 5mC
(C) 2.5mC D) 5 uC
(iii) RC o fee fofra gz g -
(A) [ML2T3 A2 (B) [MOLOT! A9
(C) [M1L2T%A2 (D) [MOLOTA?
(iv) Foll S, I AT S, Gell 8 | 5 HehvS o TR Nfckiesh ¥ JaTied 9r &
(A) 2—\1/gmA B) /e mA
(C) émA D) 2—1emA
GECH)
(iv) Foll S, o< AT S, Gell 8 | Wikiges H TR 91 hl HRFH 7H 2
(A) 5mA B) 0.5mA  (C) 2mA (D) 1mA

I 55/1/2 Page 18 of 24 I



[
Eﬁﬁ ~

30. A circuit consisting of a capacitor C, a resistor of resistance R and an ideal
battery of emf V, as shown in figure is known as RC series circuit. 4x1=4

i

So <
>~

N
SIX_“_

vV
As soon as the circuit is completed by closing key S; (keeping S, open)

charges begin to flow between the capacitor plates and the battery
terminals. The charge on the capacitor increases and consequently
the potential difference V_ (= q/C) across the capacitor also increases

with time. When this potential difference equals the potential difference
across the battery, the capacitor is fully charged (Q = VC). During this
process of charging, the charge q on the capacitor changes with time t as
q = Q[1 — e ¥RC]

The charging current can be obtained by differentiating it and using

A (e™¥) = me™~,
Consider the case when R = 20 kQ, C =500 uF and V=10 V.
(i) The final charge on the capacitor, when key S, is closed and S, is

open, 18
A 5uC B) 5mC
(C) 25mC (D) 0.1C
(i) For sufficient time the key S, is closed and S, is open. Now key S, is

closed and S, is open. What is the final charge on the capacitor ?

(A)  Zero B) 5mC
(C) 2.5mC D) 5uC
(111) The dimensional formula for RC is
(A) [ML2T3 A7 (B) [MOLOT-1A0
(C) [M1L2T4AZ (D) [MOLOTA9

(iv) The key S; is closed and S, is open. The value of current in the
resistor after 5 seconds, is

(A) Z—\I/EmA B) Ve mA  (C) émA D) z—lemA

OR
(iv) The key S, is closed and S, is open. The initial value of charging
current in the resistor, 1s
(A) 5mA (B) 0.5 mA (C) 2mA (D) 1mA
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32. (a)
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()

(i1)

()

(i1)

()

(i1)

g -
(1) HAHEE HId FTEId & ? Hd SATThI0T e bl Y01 ohid o AT 37ehT
BT ST T & 7
(2) <G Gl % TehTS SheATdag a1 8ld & | SR shifay |
TR 96 9 1.20 m 1 g0 W Tk gL & 0.1 mm Gl W & T =aferm i

wi § | 3 fafal | R gy v €19 ¥ 600 nm qUIeEd T SR
I R |

(1) w6 R feread! =wehiet sfoertr s o sftar fepaht gft arft 2
(2) TEA =HehTeA kst Bl shiviia =erE (37 H) Fd shifT |
YT

UMY S g fafgu | 18 Afad aade auT el 3T o W 3Taad
HLA & 3N 3T FAUGfdd 8 At 2 | 3ufad 3R 3vatad amn i IRE
et gIfET |

TorelT TE A | 3T IS TR G 15 cm B 6 forelt hi=r (3TdercHTe
1.5) 1 Tt Ti gRT AYfdd BT 2 | Tohiur 3 Eieeht & aTel 3Afad
gfafera < et wme hifs |

5 uC 3R —1 pC o 1 fog &Y M (=3 cm, 0, 0) 3R (3 cm, 0, 0)
forgaii 0 feorn % | 5 e B foel o e AR E =25 1 s
ferm e 8, F|T A = 3% 10° Vi ® | 39 T & & &ror s <t fdi
ferga St © wfterd aftesfera hifsa |

a1y H fErd Q) =Tetehl o fopet fiehrar W 3¢ 31maeT + 80uC dUT — 80pC B S
Ik ST 16V T favaT=R S~ a1 2 |

(1) Trepra <t anfiar sma Hifse |

(2) Ife denfe ¥ 9y & T W IETS 3 1 i WIdEd Jredy o fen
T 1 2 =TeTohi o sie forea= =1 81T ?

(3) I g =TeTeh! T AT 1 UREfdd ek + 160 pC 3 — 160 uC
o fean sme a1 =1 e bt anfiar # 18 gfiedd 2 ? 3 I H
fore s i |

YT
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31. (a)
(b)
32. (a)

I 55/1/2

()

(i1)

()

(i1)

()

(i1)

SECTION - E

(1) What are coherent sources ? Why are they necessary for
observing a sustained interference pattern ?

(2) Lights from two independent sources are not coherent. Explain.

Two slits 0.1 mm apart are arranged 1.20 m from a screen. Light of
wavelength 600 nm from a distant source is incident on the slits.

(1) How far apart will adjacent bright interference fringes be
on the screen ?

(2) Find the angular width (in degree) of the first bright fringe.
OR

Define a wavefront. An incident plane wave falls on a convex
lens and gets refracted through it. Draw a diagram to show the
incident and refracted wavefront.

A beam of light coming from a distant source is refracted by a
spherical glass ball (refractive index 1.5) of radius 15 cm. Draw
the ray diagram and obtain the position of the final image formed.

Two point charges 5 nC and —1 uC are placed at points (-3 cm,
0, 0) and (3 cm, 0, 0) respectively. An external electric field

2 A A ) ) . .
E =21 where A = 3 x 10° Vm is switched on in the region.

Calculate the change in electrostatic energy of the system due
to the electric field.

A system of two conductors is placed in air and they have net
charge of +80uC and —80uC which causes a potential difference
of 16 V between them.

(1) Find the capacitance of the system.

(2) If the air between the capacitor is replaced by a dielectric
medium of dielectric constant 3, what will be the potential
difference between the two conductors ?

(3) If the charges on two conductors are changed to +160 uC
and —160 uC, will the capacitance of the system change ?
Give reason for your answer.

OR
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33. (a)

(b)
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()

(i1)

()

(i1)

()

(i1)

o @ enfere Mefie @e A, B 3R C W fomm shifsre {5 e 1 s
R?2 | To/k @i | BT R/10 31 Sehgl T 1 716 2 | 39 T @il ol
hHRT: +6q,—4q qAT 14q311%|5[ﬁZITTI'€IT% | 39eh fiaR bl Tiet bl off sHsT:
—2q, +8q 3R ~10q 3= feu T 2 | 39 @Al A, B 31 C % %3l 4 3R
T R S @Il o SRV Icd foregld &1 <Al qorT ShITT |

3@ # gt 3ER 5 cm Brson & et svefga % &g B WK — 6 uC
3TTe ferd 8 | fog B 10 cm gl W TR forg D W 18 31=1 aiemor & 5/ H
T fortTeiier e feord 2 | 39 S1eiga <t ufifer & 3few i€ +5 uC STrew
forg CH forg A <1 SR TR & | TR O fefart 711 sl witehferd shifsTg |

D

C B A

Forell SEET SR 8 B A V @ TR 1 S s 1§ gwie 3ER

Y GG HAT R |
R

N Q
=

mmwww%w%wﬁﬁﬁm% Ifsg P, Q3R R
e % wow 7 grashi & o o 2 7 39 forgatl W greh &l %

JTufeTes giHToT o foreer & 319 I g Thd & 7
A A T hIg TTETE! FARRR TSN 379 g, T hIg Frachid & B 3

2GR l%mﬁq%ﬁwwgmﬁam@%\éﬁl

CLE
Terelt wohmmT graehia & o feiford fopelt SR amr uTer W SRia 5
et ok fIQ 2eeh A= I |

Forel) CHEET rh 8 B b ST 0 AT V & et A 9 e
TET 2 | 38 AT o1 i el g ot I1et & TRy e 2 TSrEeh woresy
3! 7Tl <t feum & fom 61 aitac g SEehl TIfes 3wl Tieeht 3Melt T8 et
2 1 3EHOT (1) T <hi B a1 (2) TiERavT o SATerdehTed § 9T T 8T ?
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33. (a)

(b)
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(i1)

()

(i1)

()

(i1)

Consider three metal spherical shells A, B and C, each of radius
R. Each shell is having a concentric metal ball of radius R/10.
The spherical shells A, B and C are given charges +6q, —4q, and
14q respectively. Their inner metal balls are also given charges
—2q, +8q and —10q respectively. Compare the magnitude of the
electric fields due to shells A, B and C at a distance 3R from
their centres.

A charge —6 puC is placed at the centre B of a semicircle of
radius 5 cm, as shown in the figure. An equal and opposite
charge is placed at point D at a distance of 10 cm from B. A
charge +5 pC is moved from point ‘C’ to point ‘A’ along the
circumference. Calculate the work done on the charge.

g —6a
B

D C A

_)
A proton moving with velocity V in a non-uniform magnetic

field traces a path as shown in tllale figure.

N Q
=

P
The path followed by the proton is always in the plane of the
paper. What is the direction of the magnetic field in the region
near points P, Q and R ? What can you say about relative
magnitude of magnetic fields at these points ?

A current carrying circular loop of area A produces a magnetic
field B at its centre. Show that the magnetic moment of the loop

. 2BA \/A

1S .

Ho T
OR

Derive an expression for the torque acting on a rectangular
current loop suspended in a uniform magnetic field.

_)
A charged particle is moving in a circular path with velocity V in a

N
uniform magnetic field B. It is made to pass through a sheet of
lead and as a consequence, it looses one half of its kinetic energy
without change in its direction. How will (1) the radius of its path
(2) its time period of revolution change ?
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