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(i) 39 ¥97-97 § Fc7 12 97 & | @4t 397 S7f7ard 8 1

(ii) T8 §¥7-97 @74 @USI H I[q97ird & - T&Ug &, & AN T |

(iii) @UEFH — 97 &I 1 T3 T IIH 372 37 HT & /

(iv) @IS T - J97 G&IT4 T 11 T TI% 37 3 3P H1 & |

(v) TV T — Y37 G&IT 12 JH FeTI7-3TERT J97 &8 | I8 Je7 5 b BT 5 /

(vi) XP7-Y7 H B3 GHY [T 781 & | ElcTli p& F941 4 Hdlke ldhcd J51H 16T T
& | 379 & HacT U & J97 I I 71T |

(vii) Tie SFEITH Fl, T AT 2qT BT ITIIT F THd & cllbd degpeicd & ITIT Bl
3FAIT TET & |
c=3x10°%°m/s
h =663 x 107°% Js
e=16x10"1C
Uy =4 X10=“T m A~
£g =8-854 x 10712 C2 N1 m™

1

4
mE

— 9 x 10° N m? C2

SAFE 1 GIHM (m) = 9-1 x 103! kg

< 1 €99 = 1-675 x 10727 k
¢! g

e T geIqM = 1673 x 10727 kg
NG BT = 6-023 x 1023 Iid U™ AIdA (per gram mole)
ieesm Haameh = 1-38 x 10723 JK!
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1) This question paper contains 12 questions. All questions are compulsory.
(it)  This question paper is divided into three sections — Section A, B, and C.
(it1t1) Section A — Questions no. 1 to 3 are of 2 marks each.

(iv) Section B — Questions no. 4 to 11 are of 3 marks each.

(v)  Section C — Question no. 12 1s a Case Study-Based Question of 5 marks.

(vt)  There 1s no overall choice in the question paper. However, internal choice has
been provided in some of the questions. Attempt any one of the alternatives in

such questions.

(vit) Use of log tables 1s permitted, if necessary, but use of calculator 1s not

permitted.
¢ =3 x10% m/s
h/= 663 x 107°* Js
e=16x10717C
Wo = 4T X 107/ Tm A~}
£g = 8854 x 1072 C* N1 m™

1

47t80

— 9 x 10° N m? C2

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

Avogadro’s number = 6-:023 x 10°° per gram mole

Boltzmann constant = 1-38 x 10723 JK~!
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1. (%) TETR-HATEEST YIN 4, ITHA shl FHI9EY gl TMieg o 14 hl Ban 37
o-SRUT <hl ST o6 AT & ot ShThT 37feeh Bidl 8 | SIReAT <hifsu |

(@) TohEl 7aTAT U TESSM GHY] hHi hA Sl —3-4 eV & | 39 a1 [

ST bl sl AR feafast Sere &1 8 2

2. (%) C AR Si AN hl U FTelsh =1 8, = C Toeaut g Seih Si Th

AU & | g hIT |

(@) i I o Tl IRk SFael 4 g 51l § | T Bl &l 9

feam Stmw, a1 st U <Rt I BT 2

3. (3) () Y WA Y8R & ToIC TY-q §USl hl ITFN {hAT ST 2 |

AT 2

(i) Toera-greeh aum @1 YR e haa oy g & (s

aU1 &F) H & 99 7 | AT hilaT |

HAAAT

(@) ()  zfeem § T il IRgehd: Ylad o=[d-graehid alTl E 3t

B @i i # 5¢ o it |

(ii) Tl foa-greeh aum &l quieed 1071 m g | 39 au &l

UEAT-Y 3T SEhT Teh IYATT Iood hifoY |

s d

p

4. (%) = hifve for fordt wora o foada § 0= n -

\

1)

/K\

2 )

\a/

T 3=

S n i 3y A 2 gia o et A S # | s i e

U2 @ S g HE@Ul =l I Ieci@ hINT |
3Tera

(@) njy 3R ng (> nq) YA % Gl HILIHI i JUh HH I ThEl I58 T
I3 HASA qUMY I Hdl 8 | IUYH JARG hl Tl ¥ Toled H1eay
T Y ATEIH | 35ch G901 ohl I hitold, | 36 TR & b (I I

G199 hilSTT |
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SECTION A

1. (a) In Geiger-Marsden experiment, the distance of closest approach 1s
considerably larger than the sum of the radii of the gold nucleus

and the a-particle. Explain.

(b)  The total energy of hydrogen atom in a state 1s — 3-4 eV. What are

the kinetic and potential energies of the electron in this state ? 1+1

2. (a) C and S1 both have the same lattice structure, but C 1s an 1nsulator

while S1 1s a semiconductor. Justity.

(b) What happens to the fringe pattern if one of the slits 1n Young’s

double slit experimental set-up 1s closed ? 2
3. (a) (1) Long distance radio broadcasts use short-wave bands. Why ? 1

(11) The experimental demonstration of electromagnetic waves 1s

possible only 1n the low frequency region (the radio wave

region). Kxplain. 1
OR
(b) (1) Draw a diagram showing a linearly polarized electromagnetic
wave, propagating in the z-direction depicting E) and E) 1
(11) ~The wavelength of an electromagnetic wave 1is 10719 m.
Identify the wave and mention 1ts one use. 1
SECTION B
4. (a) In single slhit diffraction, explain why the maxima at
b= in + %: (2; becomes weaker and weaker as n increases. State
two 1mportant differences between interference and diffraction
pattern. 3
OR

(b) A plane wavefront 1s incident on a surface separating two media of
refractive indices ny and ny (> nq). With the help of a suitable
diagram, explain its propagation from the rarer to denser medium.
Hence, verify Snell’s law. J
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i3 Teid AR Hhis o-H TAE I 9 TMIAHE 8 | 399 ° ThU9 gag
¢ STl GUTeEd bl O T4 8 ? 319 I hl gfse hifT | 1

(@) 600 nm Ggell dUIeed b el Ylfcaeh I8 WX 430 nm, 450 nm AR
660 nm TUICEIl o JhR 3TUaT id & | b /Tohd TehiuT/Ih0T [
TR SoideM S BN AR F& 2 difcas U i gl g
Uiehictd hifol | 2

ol

ot

N
$

N

6. (%) Trdl ggwr gercell g frdl fard o T gu sl f=ae gt W
Yidfars o947 234 b feu fortor 3@ Eiu | 39 JohR 38k iV
AT o TAU sqSTeh JTed <hitoIu | 3

HAAT

(@) dshal s R fopdl U8 3T el 458 9T o= <hIfIT STl 3TqeicHTeh
n13ﬁ'{n2(>n1)%am€€|ﬁqﬁ‘p§$¥®% ISH‘{GB%W@U
T g forg fora YA ng s HILAW H €90 3 | 39 foavd
WH’%&E@V‘HW% | ny, no AL RSB UG T udR v
ST GsiY. qied shiTaT | 3

7. (%) = feu 7o stenel @ fuifa Fifve for Fafafaa safufseen s 8

TS ST % . 2
226 222 4
88Ra — 86Rn + 2He

929
QTHTY] G m( BSRa) = 226-02540 u

m(*22Rn) = 22201750 u
m (% He) = 4002603 u

(@) ;HeaﬁTliN o ATIHEhIT H-cal ol AT o1 & ? 1
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. (a) A proton and an o particle are moving with the same speed. Which

one of them has greater value of de Broglie wavelength associated

with 1t ? Justify your answer. 1

(b)  Lights of wavelengths 430 nm, 450 nm and 660 nm are incident on
a metal surtace whose threshold wavelength 1s 600 nm. In which
case/cases will photoemission take place and why ? Calculate the

threshold frequency of the metal surtace. 2

6. (a) Draw a ray diagram to show the formation of an image at the least
distance of distinct vision, by a compound microscope. Hence,

obtain an expression for its angular magnification. 3

OR

(b) Consider a convex spherical surface of radius of curvature R,
separating two media of refractive indices ny and noy (> nq). A point
object 1s placed at a distance u in front of the surface in medium of

refractive index nq. Its real image is formed at a distance v. Obtain

a relation between u and v in terms of n{, ny and R. 3
1. (a) Determine from the given data, whether the following reaction 1is
exothermic or endothermic : 2
226 222 4
88Ra — 86Rn + ,He

227
Atomic masses : m( SSRa) = 226:02540 u

m(28262Rn) _ 929:01750 u
(4
m 2He) = 4-002603 u

(b)  What 1s the ratio of the nuclear density of ;He and 1? N ? 1
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8. (%) I o TGl IHINGh FaLdl U, T holdeg Adl 8 A drell Tehsl
AUl oh! dIarsTi ol 3TUT 4 : 9 8 | STl Jed H THbI! R Hiell
fSatt bl dfigrarsti 1 39T F1d ity | 2

(@) Thl Tohdl Toicd A1EqH | T99 H1EgH H THT L &1 & |
(1) YIS 9UT g0 984 ohl 5 Hdll, 311
(i)  ThIRM bl qUICH,
fopd TR 9HTad &I 2 1

9. (&) ¢ i AN 4 ThE TR BIESIeM W] | fehell heam d qiGhaT hid
gC el soiagia & wefla wnfiE dam & il & 9 % W

ol

JTATEI hl ST shl ? ==l hINIT | 2
(@) ¥R Hied § A % HshHUl hl Uga shifow a8 geeie Waey 3
TR Hofl AT (1) 3TYehad, qUT (1i) —IAaH qUICed ITed Bl & | 1

10. () p—nﬁﬁlaﬁ%ﬁww |

(@) 1 8H p-n HiY I B b € p-TbR o JIUTTAh bl Hilde &9 9
fopEl 3= n-UhX ok 3Te=TcTh U IS Hohd @ ? AT hiloU | 3

11. n-Y$R AR p-UHhE & JIUATAhI o T Hall 98 JANG (T > 0 K) Fi=u | 39
3G hT IYI[T (hich ATEIAT hitoU foh n-ThR o AR & ITAT SUg H
IR S aral TATGAT & T 3d © | 3

QuE T

12. <hi3 <@ G gs3l § TeR Tohel URGEll WILAH k1 UHT WHT BIdT 8, TSIEhl Th U3
JEqa: Ted Bl 8 | 9kl SUFNT 39 YT ATAldd Jehrel ohl VARG T
AYANT hiH o AU ThaT JTaT 2 | Tordt <9 hl &HdT 39 9 AT4dd JehIST <hl
FTETT 27a 3T9ERd i shl &HdT hl 719 Bl & | &9 <hl &HdT i s 9erd
o Ui H1EAH (surrounding) o Y& U R I8eh Gl Y53l shl IAshdl
Fsarstt W AT et B
() TohEl IqSA < hl &FHAT

(i) " 9§ S W 31fee 8 A R
(i)  3TUTdd ekl shl qUTCEA A B4 W ek & STdl & |
(iii) G¥eh H Topdl 319 39 <9 hl TG4 T A 3 Jdl & |
(iv) <9 ol eI Gd99 GHIA-3Ad @l H shied 9T 3T(ereh &l STl & |
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8. (a) In a Young’s double slit experimental set-up, the intensity of the

[w] 41 [x]
fi

light waves from two coherent sources are in the ratio of 4 : 9. Find
the ratio of intensity of bright and dark fringes in the interference
pattern. 2

(b)  Light travels from a rarer to a denser medium. How will
(1) the energy carried, and

(11) the wavelength of the light wave,
be affected ? 1

9. (a) How did de Broglie hypothesis provide an explanation for Bohr’s
second postulate for quantisation of orbital angular momentum of
the orbiting electron in hydrogen atom ? Discuss. 2

(b)  Identify the transition of electron in Bohr model which gives rise to
(1) the maximum, and (11) the minimum wavelength in Balmer
series of hydrogen spectrum. 1

10. (a) Explain the formation of a p-n junction.

(b) Can we take one slab of p-type semiconductor and physically join 1t
to another n-type semiconductor to get a p-n junction ? Explain. 3

11. Draw the energy band diagrams (at T > 0 K) for n-type and p-type
semiconductors; Using diagram, explain why in n-type semiconductor the
conduction band has most electrons from the donor impurities. 3

SECTION C

12. A lens 1s a portion of a transparent medium bounded by two surfaces and
one of these surfaces is essentially spherical. It 1s used to converge or
diverge the light incident on 1t. Power of a lens 1s the measure of 1ts ability
to converge or diverge the light incident on it. Power of a lens depends on
the refractive index of the material of lens with respect to the surrounding
medium and the radi1 of curvature of i1its two surfaces.

(a) The power of a convex lens
(1) increases when the lens 1s dipped 1in water.
(11) 1ncreases when the wavelength of incident light decreases.
(111) decreases when another convex lens 1s placed 1n contact with
it.
(1v) 1ncreases when the lens 1s cut 1nto two 1dentical
plano-convex lenses.
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(1) 0-025 D
(11) 256D

(111) —-0025D
(iv) —=-25D

(1) ToRHl TEAE T (g = 1-5) 1 AY H BT g 20 cm 7 | GRETH Are
1 YA fehdHT FIHT MG dlfeh &l 8 60 cm hihd g o IHER]

g <hl Yifd sTa8R L ?
1) 14
(i) 1-8
(iii) 17
(iv) 1-2
() Thdt 3T @9 W SH-aR 9 AT T, Hiel T, died Jhrel 3R
STl IR b g9 YA id & | 398 ° HIH-H1 ©d % " Hhe
AT B ?
i) HIA RIS
(i) \ ST TR
(iii) AT SehIa
(iv) YTl Yh1sl

(¥) <hIs I G 15 cm BIhE gl o TohEl 3T O Ly W AH & &I AL
h FHT=L 3799 L @1 8 | 25 cm BIhE gl 1 g 31 I ¥ Ly
8 Ly 8 d gl W aHiE W g | 3Afqd Yidisrs 3F=d 9§ s oy

d kT {9 BT ?«IT%Q :

(1) 10 cm

(11) 15 cm

(111) 25 cm

(iv) 40 cm 5x1=5
55/6/3 10
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(b)  The focal length of a concave lens 1s 40 cm. The power of the lens is :

(1) 0-025 D
(11) 25D

(111) —-0-025D
(iv) —-2:5D

(c) The tfocal length of a concave lens (uy = 1-5) 1n air 1s 20 cm. What
should be the refractive index of the surrounding medium so that
the lens behaves as a converging lens of focal length 60 cm ?

(1) 1-4
(11) 1-8
(1) 1-7
(iv) 1-2

(d) Beams of red light, blue light, yellow light and violet light are
incident on a convex lens, one-by-one. Which one of them converges
nearest to the lens ?

(1) Blue light
(11)  Violet light
(111) '/ Redhight
(1iv)  Yellow light

(e) A beam of light coming parallel to the principal axis of a convex
lens L of focal length 15 cm 1s incident on 1t. Another convex lens
Lo of focal length 25 cm 1s placed coaxially at a distance d from L.
For the final image to be formed at infinity, the value of d should

be :

(1) 10 cm

(11) 15 cm

(111) 25 cm

(iv) 40 cm Sx1=5
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