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1. The electric flux due to an electric 

field Ethrough a surface ~S is given 

by E.~S . 

a) The SI unit of electric flux is 

Newton 
A) Coulomb 

B) Volt 

C) Volt x metre 

Volt 
D) metre (1) 

b) Imagine that a charge 'q' is 

situated at the centre of a hollow 

cube. What is the electric flux 

through one side of the cube ? (1) 

2. Materials are classified into 

diamagnetic, paramagnetic and 

ferromagnetic depending on their 

magnetic properties. 
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a) Which of the following is not 

diamagnetic ? 

A) Copper B) Water 

C) Aluminium D) Silicon (1) 

b) State and explain Curies law:(1) 
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1. E gQe.JL~1cfu' oD"lmo(U)1mo, ~s 
O@ffi1wCQ5lmo cfu~S1 cfuSmJ6 ~nJ::lcfu6mi 

gQe.JL~1cfu' ~~ E.~s ®IDcm6rrn6. 

a) gQe.JL~1cfu' ~'ifu16'l~ SI WJ6m1fi 
®86)~ 6)cfu::lS6<0®®1cdO O@®::l6IT) ? 

ffij~§ffil 

A) :;,~go6nl 

B) ~CU:)(Jb§ 

C) cmJ::>cib§ x miRffi 

~CLJOcfD§' 
D) - - - -- (1) 

al"lRffi 

b) ffimcfuo 6)o.J::l§§Cill::lCQJ 63(06 cfu~6YlJ16)~ 
~cmLm<0®1mo 'q' .!2J::>m~ 226)6f(Sm) 
<mffngj1c£Jfi)6cfu. cfu~6YlJ16)~ 63(06 OJ(Rl 
<0®6cfu~S1 cfuSmi6 ~o.J::lcfu6mi gQe.J 

LcilJcfu' ~~ nffil®W::>m5lro1c£Jfi)6o ? (1) 

2. cm::>r®1cfu <mJcs::>ru<0®1mm6cmro1-8J OJC'Q?6 

c£Jfi)6'l§ (U)W::>m::>cr5mR1cfu', nJ::>ro::>m::>cr5m 

R1cfu', 6)oD~O::ll1lJWmR1cfu' nmrrn1om6'lm 

®roo®1ro1c£Jfi)::>o. 

a) ®::>6)~ 6'lcfu::>S6<D®®1mo cww::>m::> 

u5m8lcfu' mm~::><O®® 0@®::>6IT) ? 

A) ~cfu::>CJ:jffi B) @6e.Jo 

C) ~aSlm!Cillo D) m5le.Jlc£Jfi)GiiD (1) 

b) cm~Ol m1wmo Lo.JCQ?::>oJ1-8J o.JlCRJB"lcm 

ro1c£Jfi)6cfu. (1) 
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3. An important result of Maxwell's 

theory is that accelerated charges 

radiate electro- magnetic waves. 

a) Which of the following is not an 

electromagnetic wave ? 

A) X rays B) 'Y- rays 

C) ~-rays D) Microwaves 

(1) 

b) An electromagnetic wave 

propagates through a medium of 

permittivity'£' and permeability 

'!1 '. What is the speed of this 

wave through the medium ? Also 

write the dimensional formula of 

'E!J- '. (1) 

4. Match the following : (2) 

A 8 c 
i) Thomas Young Scattering Astronomy 

ii) Lord Rayleigh Red shift Communication 

iii ) Charles K Kao Interference Myopia 

iv) Christian Doppler Polarisation Rainbow 

Coherent 
Optical fibre 

sources 

Diffraction Colour of sky 
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3. ffi'©cfbffi)eJ<80~ 6)..2J~6)c;tjS6cm ..2JJfO~ 

6) 6) OJ (3 J!, <15)cfuJ('(l5)1 cfu <15)(() 0 (f) 6m3 cJO l nJ ffi) 

ro1 'Jdl c006 6) mcm®J6T"fi' illJ~6)0J am m5l BDJ 

mJ)@m16)~ 63ro6 LnJWJm cfu6)61YS®mam. 

a) ® J 6) "9 6) cfu J s 6 ®m ®1 m'3 6) 6) ru G J?, ® 

cfuJmJ)1cfu ®(()o(f)ill~J®mciD O{BciD ? 

A) ntD®' 6)0Wm5 

B) (J)OQl 6)0Wm5 

C) m1lR 6)owm5 

D) 6)6)C1l<3Lc£no <3ru<W'o.Tm5 (1) 

b) 6)nJfOm1R1oJlR1 '£' -~o, 6)nJfOm1CO> 

m.lleJlRJ' !1' -~o CG'@>CO> 63(()6 rllJWjffi 

®m1 214 6) s 6) 6) OJ (3 j6 <15) cfu J (11))1 cfu 

® roo w 6m3 cJO cfu s cm6 <8 nJ J cfu6 cm6. 

~'"0 rllJW jill ®m1 eJ46)SC0>6~~ ®(()o(f) 
®"0)16)~ (gOJC/)<15) n{J)l®CQJJCQ}]c6Jc0060? 

'E!J- '-6)~ 6)6)cwmrrocti1mam <8n.OJfO 

rll6eJC0>60 nB)I:l'J,®J,cfu. (1) 

(2) 

n{j) m.n cru1 

i) Glrl!l:JI1lm5 IJJJoU)" cru"<ili:JRrSlow" art'll<llLCT)i:Jomall 

ii) (]eJ:JibC\D" O:J6)eJ 6)()(\l.)" ro:fln.n"8 <iliQlll,)l611il (]dJ6)~ <ib 

iii) ill:Jc!Ocru" 
g;Q<il>o ibn.D o<ibcru" Q)(]CllJ:JCLllCllJ 

6)03, <fb(]IJJ):J 

iv) t<ililcru"rnrm 
(]nJ:l§6)6)()(]lffil~<il> 6)0<D5\<fb(]6nJ:J 

(]C\D:Jnl§ib 

63 ::~o..JSl dJ6) (lill 6),£b:Jono<ibo 

6) 6)nll m.J ib (]ffil :Jibcruml" 

6)6)(U) [n.D:Jdl:.'l:l<ib 03>~/b 63:Jn.D" 6)6)<]1 



5. Wave front is a concept introduced by 

Huygens to explain various optical 

phenomena. 

a) What type of wave front will emerge 

from 

i) A point source and 

ii) Distant source of light? (1) 

b) A plane wave front is incident 

normally on a convex lens. 

Sketch the refracted wave front. 

(1) 

6. Two semiconductor materials A and B 

shown in the given figure are made 

by doping germanium crystal with 

arsenic and indium respectively. The 

two are joined end to end and 

connected to a battery as shown. 
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a) Will the junction be forward 

biased or reverse biased ? Justify 

your answer. 

b) Sketch a V-I graph for this 

arrangement. 

(1) 

(1) 

111111111111111111111111111111 

5. LnJcfhJCRJOJ6mJm51 6YllcnJJ6>~§ LnJ®1&::> 
rrutiro cJO oJJ CRJB"l cfhro1 d16')Jem 6)6)n.OCJJemm.r 
6>cfhJ6Tr560Jrm LnJW::>m ffi®CRJm>m::>GTDU 
(gOJ(!))UOJ Ln.Oems . 

a) otJ3®6 ®(Oroll5)1e.J6~~ (gOJ(!))UOJU 
Ln.01::>W1ro1d16J6o ®::>6>1:9 nJOm>J/ffi 
LnJcfhJCJO (glffi)J®Wcfhgilam m1rm6o 
o_go~s6cfh ? 

i) 63ro6 (gnJJW1~ (gffi)Jrom.r 

ii) (ffi'?)cfu6)e.JCD.>6~~ Lo.JcfuJ(f() ~Lffi)JCll)CW 
(1) 

b) 63(06 6>g.JWlem (gOJm>UOJVn.armv 63(06 
(g cfh::> 61il> 6) OJ c:fu m.r 6) e.~ em m5l am nJ ®1 
d16J6 lm6. o1L n.O::>dh9:l m6 (gCRJn9:J fD6~~ 
(gOJCQ)oJ LnD1' ~L®"lcfhro1d16J6cfh . (1) 

6. ~L®rom1mn cfh::>GTDlgJlro1d16J6rm A, B 
om rm"l (0 6T@u (ffi'O ro Bl) ..!LI J eJ cfh tiro cfO 
~romom1wo Lcfh1~eflmn m>LO::>Lcfhmo 
m® ro ffi) m1 cfhv' ~em cw1 ffi) 0 om rm1 OJ 
(g(li)JnJ6 6)..!L)(~r ~6T@Jd16J1m>®J6lY)' .gQOJ 
W66>S (06fiSROJ6o 63(06 6YlJJ~01W6DlJm51 
6Yllcru51CJ:Il-eJl ro1d16J6rm6. 

a) ~oc:r50s::lem (gn.OJffi(gOJM 6YlJm>m5l(ge.JJ 

o1(grulfm.) 6YlJffi.lm5l(ge.JJ omm1 

oml:96®6cfh. (1) 

b) gQ'D rruooJlwom~6>~ V-I 

(1) 
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7. The resistance 'R' of a conductor 
depends on its length 'l', area of 
cross-section 'A' and the resistivity 

4015 

'P' of the material. 

a) Write an expression connecting 

R,l, A and P. (%) 

b) What happens to the resistivity of 

the material if the conductor is 

stretched to double its length ? (112) 

c) The voltage-current variation of 

two metallic wires 'X' and 'Y' at 

constant temperature are as 

shown in fig. 

Assuming that the wires have the 

same length and the same 

diameter, explain which of the 

wires will have larger resistivity. 

(1) 

I 
J.. 

7. 63(0~ ru1B]®..nJ0e.Jcfu<0YIDJ6)~ om5l~cmm.) 

(R) mrocm161rfq m"l§_o {!), <B.D..CDB®e.J 

oJlcw"l&~o (A), rucw~oJl61~ 61om5lm 

ruRJ ( p) O{])MOJW~m0mll 6U.Imll61<Jj§1 

a)] cOO~ ffi)~. 

a) R,l, A, P gQOJ 6U.Imll61<JjS~(l)®1 63ffi~ 

ffi)Q)OJ0cfujo O{])':?~®~cfu. (%) 

b) m"l§_o gQC0§1~_gJ0am ~0e.Jcfu<OYID161~ 

61 o rro1 ~1 oJl R1 d7ti)' o.m Clll)~ rro o e5 

(%) 

c) 63<8(0 ®0CLJrr5le.JmJleJ~§_§. (06f@~ <Be.J:)o.O 

cfumJlcfu~61s (X, Y) <BOJ0ciO<B§grl­

cfu o 6f@u m 0 R 6) (6lO) _o__lll em (l)®1 am 

cfu861D1_gJl a)] cOO~ ffi)~. 

ffi6fr56 cfumJlcfuciOc006o 63<Bffi m"l§_OJ~o 

OJ j8ffi)OJ~ 0 ffi@l6)61Dah 1 am' 6)0ffi)1 m 
oJlRl otj3®1m8srn'"' cfuJS~®61e.Jrrn 

(1) 

-7V 



d) Three resistances are connected 

to a battery as shown in the 

diagram. Find the value of current 

in the circuit. (1) 

8. Michael Faraday observed that 

4015 

whenever magnetic flux linked with 

a coil changes, an e.m.f is induced 

in the coil. Suppose a coil of 'N' turns 

and radius 'R' is kept normal to a 

varying magnetic field B = Bo Cos wt. 

a) What is the flux linked with the 

coil at any instant 't' ? (1) 

b) Obtain the e.m.f induced in the 

coil. (1) 

c) Which law helps to detect the 

direction of induced current? 

State the law (1) 

llllllllllllllllllllllllllllll 

d) ..2.J1Lcm(l)(O)lco?l cfuJ61T)l~1c61cOOJCffiCIDJ <&LJ::l6Je.J 
Q)JCffiv ocrul~<fOcruJcfucin 63ffiJ 6TlDR01 
CWJQ):::>Wl neJSlc~dL8Jlro1cOOJCffiJ . cru&cBJ~§l 
6Je.J c£b06'f'@ O{j)lCIDCWJ6J6ffi(f()' cfu6frSJ 
n.JlSlcOOJcfu. (1) 

8. ~ Clcfu:::>mfle.JJQ)::lmfl 6WCTW61~§ 

Q):::>(J)vmRlcili w~lm?l moRa ruroJClmJocm 

~. O{j)o. O{j)ru:r ~ <fOM ~ CTUJ 6)-'2J ~ 6)~ 
SJ 6) Q) (I() 6! 6) Q) Cl cOO co?l o..D::lffi6J(U) cfu6frSJ 

nJ~. 'R' <lloru5lcwcru6o , 'N'-'2J6ffiJ§Jcfu 

~ffi6~~ 63ro6 <llcBJ:::>Wlm?l , B = Bo Cos wt 
O{j)Cffi ro"l ®1 Wl co?l Q) oo16Jc00:::>6n~k61cOOJ rrn 

Q)::J(J)vffiRlcili o..D"lco?lcu5lco?l e.JomJBlcroWlco?l 

g)2c6l cOOJ 6)(ffi(f() ffi)!:fu~ cOOJ c£b. 

a) 't' ffi)Q)CQJmriD Clc£bJm5le.JJQ):::>Wl 6WCTW 

6!~§ Q):::>WmRlcfu' wcfu'm.) O{j)l®W:::> 

WlrolcOOJp ? (1) 

b) <Jl c£b J mJl eJ1 co?l ~dO (U) jJ ffi)v 6) -'2J ~ 

61~3 gQ. O{j)o. O{j)n..d' cfu6frSJn.JlS1 

cOOJcfu. (1) 

C) g)2 em (U) JJ ffi)v (U)v c£b 0 6frS16J ~ Bl ([() 

ml&~wlcOOJrrn ffilcwQ)o o.ffiCID:::>6fl")? 

C1f@ mlwQ)o LnJCW:::>o..llcOOJcfu. (1) 
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9. A gate allows the signals tc pass 

through only when some cgical 

conditions are satisfied. 

a) Write the truth table of 'OR' ga~e. 

(1) 

b) The output of a 2-input 'NOR' 

gate is fed to a 'NOT' gate. Drav/ 

the logic circuit of Ul :s 

combination of gates and \".'rite 

the truth table for the output of 

the combination for all inputs. (2) 

10. Ground waves, sky waves, surface 

waves and space waves a ~e 

generally used is communication 

process. 

a) Which of the above waves is 

used in the UH~ range? (1) 

b) An AM wave is represented by 

em (t) = 6(1 + 0.5 Sin 12560 t) Sin 22 X I!::;: t '/Oit 

4015 

Calculate: 

i) Amplitude of carrier wave 

ii ) Frequency of carrier wa\·e 

'i i : r=requency of the modu!at !1g 

signal 

' r·v1odulation index. (2) 
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9. .211 eJ l nJ (g (0) J cfu (g eJ J grJl emv em 6fr5"1 o5l1 dO 
arm ffiJ/TU ffi1-8d6 m J l ® o cru1 (f)v m 2l6 em 6) § 
ems(OYO)lrus6rm cruoOJ1WJffia:JJ6TJ) (g(f)R. 

a) 'OR' (g(f)RJ6)~ lSJ(OYO) (gS6'!1Jlcf6 

ntj)':?6®J,cfu. (1) 
b) ffiEi'f@ ~ci0n.J6§1§§ 'NOR' (gWR16)~ 

63'D§'n.J6§ 63ffi6 'NOT' (gWR1affi 6)cfuJS6 
®0)1 ffi1 c:£)-£) 6 rm 6 . ~ 'D l cfu m"l cfu ffi 6m 
®0)16)qq {geJJ~1cfu' CTDCOemJ4§v OJ(() 

c:£)-£)6cfu. nm~J®ffi{OYO)leJ a:g§§ ~cron.JJ,§l 
ffi60 63'D§'n.J6§ cfuJ6m1-8dv lSJ(OYO) 
(gS6'!1Jl cf6 offi ':?6 ®6 c£h . ( 2) 

1 0. OJ J m ®0) J nJ1 m1 Q) (!2J l nJ l c£h 1 (!2J cilll am 
l(f)"J6fr5V (gOJmJUOJV, 6)6)~(gOJCl2)VOJV ' 
CTDCO(go..OCTDV (gOJmJOJV, 6)cmcwvm) (gOJmJOJV 

om rm1 OJ 6) nJ J ®6 OJ J cilll ~ nJ (g (!2J J w1 
c:£)-£) 6) <;;:J s 6 rm 6 . 

a) o:JJ,em~am n.Jom®1am uHF (gosrillam 
O{B®J6TI) ~n.J{gC!2JJ(f)1c:£)-£)6(ffi@ ? (1) 

b) 63ffi6 AM ®ffio(f)6)®0) ~'D crum 
OJ Jdh jo 6)c£hJ Eil'@ dh::J 6m1 c:£)-£)6 rm6. 

em (t) = 6(1 + 0.5 Sin 12560 t) Sin 22 X 1 05t volt 

® J 6) ':? nJ ow 6 rm c£h 0 ffi J 6013 cf6 em 6fr56 
oJl Sl c:£)-£)6 em. 

i) cfh::J(\)1 w m (0) mow ®0)16)c{q 

ffi'@oolgls ~ru) 

i i) cfu::Jffi1Wm ®ffio(f)®Q)16)c{q 

Lo..O"lcfuJcrocru1 

iii) (gQ)::JCU)6(geJRJowv m5lcn"meJl6)c{q 

l o..0"l em Jcfb cru1. 

iv) (gQ)::JCU)6(geJdl1cro ~croM®. (2) 



11. Kirchhoff's rules are very useful for 

the analysis of complicated electric 

circuits. 

a) State Ki rchhoff's junction rule and 

loop rule . (1) 

b) Draw circuit diagram of Wheatstone 

bridge. (1) 

c) Obtain the condition for balance 

of the bridge, (2) 

12. In an A. C. Circuit the flow of current 

is opposed by inductors and 

capacitors. This is called reactance . 

a) Fill in the blanks : 

If 'w' is the angular frequency of 

A. C., then the reactance offered 

by L and C are respectively 

XL= ........... and Xc = . .. ..... .. '(1) 

4015 
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11. m>fm'lffi~mow 6)6)0J8J/ID cm&cfu~§6 

ce,cf6 oJl (fl)cfu eJ m o 6)-2J 'lli o cffi ce, 1 & c£h))ru:) 

m1wm6013cfo ru~6xo cmonowce,<1lmo61D . 

a) cfu1roc£h))cllil6)~ ~ocfu'n.91ffil rr5lwmru2,o 

elJ,~A' mlCQJCllOJc!,o LoJCQ?OOJ1c£h})6cEb. (1} 

b) o.118<Zrnp6fffi LmJlcW~6)~ cm&ce,~§ 

(ill (Q) l (f) 0 OJ (() c£h))J, cfu . ( 1 ) 

c) l oJ cr~6 ® L6Dll M" 8"G16) c~ 6llJ o ru dO em" 

cfu 61Y5'1 n.91 cro O{j) ('fQ) o 6J 6ID err) cB:J 6) 6f'r'S 

CO®J,cfu. (2) 

12. 63<1lJ O{J). cml cmfficfu~§1cif0 cfu06f'r'S16J~ 

cfuQ:J ocm1 806 cfu~!P l oJ ®1 <Z<1lO uSlc£h))J, rrn2,. 

g;Q®l6)m 01 CQJocfu'scffim) O{J)rrnJ,oJOWJ rrn2,. 

a) oJl§rsOCDo oJJ<1l1c;t:jlc£h))J,cfu. 

'w' ffil])oCDJ,eJ& lcllilcfuJffilm5lCQJJ,~~ 63<1lJ, 

O{j). m5l. cm&ce,j§lcifO, g;QffilMctgffi 'L' ~' 

cfuQ:JOm5l Rffi 'c' (Q) 6 0 ~6f'r'SOc£h))J, ffi) 

oi w octgcffi en) w LO o l ce, mo 

XL= ........ ... 'XC= ......... . (1} 
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[ 

b) An electric bulb 'B' and a parallel 

plate capacitor 'C' are con nected 

in series to an a.c. ma ins as 

shown in the given figure. T'i e bulb 

glows with some brightness . 

How will the glow of the bulb be 

affected on introducing a die lectric 

slab between the plates of the 

capacitor? Give reasons 

in support of your answer. (1) 

c) Given below are two electric 

circuits A and B. 

X~-.'!::.~ Pv 
1~15~\ 

~ I I 
A 

Calculate the ratio of power factor . 

of the circuit B to that of A (2) 
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b) s:o 21 L cBs 1 c£b 6D.J cJD 6'111 's' CQ)JP, oJ 8 roe.J am 

Gg_dR cfurJj8m51R& 'C' Cill60 .!lllL® 

ml0l1 am cfu 8 6lD1 ~ cm6 (£ oJ o 6) 21 63 ro6 

nffi . crul cru & cfu Jb§1 am o.a~ s1 ~ .gJl ro1 

cOO 6 (ffi6 . 6YlJ cJD 6D.J" 63 Cll6 l oJ <Z ® J cfu 

LoJ cfu8 CJl) cm"lLOJ cmmfl am ~Jell~6 

6l cm8 6'lTsi ru1 c006 ffi'>6 . 

O..·C. 

cm~om51R& <Zg_dR1m1smllam 63Cll6 

6) 6) (U) gQ e.J L caJ cfu C(;B06DJ cfuSQ 

6) ru~ 8 am 6YlJ em m\16)~ L oJcfu8CJl) 

ml0l1m o.ffimD6 cruocsoJlc006o ? m16<5B 

§66)5 ~@'TI)Cllo 0U8W~cfuffi1cOOJ,cfu. (1) 

c ) A, B o.(Drrn"l roor@ gQ21LcBJc£b cru&cm~ 

em cJD ®06)1:1' 6)cfu8SJ,ml0l1 ro1 cOOJ, rmJ,. 

B Cill66)SCillJ,O A CillJ,6)5CillJ,O oJOJCO 

n..08cJ3sOJ,cfucfD cmcn:n1e.JJ,~~ ®DffiJ,oJ8®o 

cfu61lSJ,o.JlSlcOOJ,cfu. (2) 



13. Moving particles of matter should 

4015 

display wavelike properties under 

suitable conditions. 

a) Name the scientist who put 

forward this hypothesis. (%) 

b) Which experiment established 

the wave nature of particles ? (%) 

c) An electron of mass 'm' and charge 

'e' is accelerated from rest by a 

potential difference V. Find the 

wave length associated with the 

electron. 

d) A photon and electron have got the 

same wavelength. Explain which 

has greater total energy. (1%) 

e) Calculate the frequency 

associated with a photon of energy 

-20 
3.3 x10 J. 

-34 
h = 6.6 x 10 Js. (1) 
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13. arrom6(gCQ)~g;'6jmow cruoo.D_D_](()j06B§lam, 

_QJ eJl ~6 (ffi l Bill j cfu 6ffi 0613 cfD ® (() o (f) 

crujcsoruo cfu06lY51~6ffil6. 

a) [Q"D ®®Jo ffiJ,(gffilO§S61ill~ CJOOLCW 

~6)~ (go...J6)(()1:f'J,®J,cfu. (%) 

b) cfu 6m1 cfu cfu ~ 6) s ® roo (f) cru J cs o OJ o 

61®§1 mn-Bd nJ ro"l cM:16ffieo®161~ 

(%) 

c) mom) 'm', -'2..lom~ 'e' ~~~ 63ro6 

[Q eJ (g L ~ o 6liO m1 ~ eJ o OJ mlD c:l2fl am 

rrSlffil6o 'V' 61nJO§cfOn91jaiTJ illj®jO 

cru®"6)1eJJ61S mm>~1eJ(g0R6 61-'2..l~ 

61'J:JSJ,ffilJ,. gQeJ(gl~06ffi161~ @(()o(f) 

6)6)BC0neljo cfu611SJ,n.JlS1~J,cfb. (11/2) 

d) 63(()2, gQeJ(gl~~6m1mJ,o (gn..O~(g§~ 

6TD1 ffiJ, o ®J,elj @(()o(f) 6) 6)B COneJjo 

~ 6) 6ll5 an 1 m'O om ®1 m 0 c:l2fl ro1 ~ 6 0 

m®61cfu ~"D&~o cfbJSJ,®61eJm1 

oJluoB"lcEbro1~6cfu. (11/2) 

e) 3.3 x 1 0-
20 J ~"Dm~m6~~ 63(()6 

(go..()~ (g§J 6m16)~ ar@ ~(0®1 cfu611S6 

n.JlS1~6cfb . 
-34 

h = 6.6 x 1 0 Js. (1) 
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14. Spontaneous and continuous 

disintegration of a nucleus of a 

heavy element with the emission 

of certain types of radiation is 

known as radioactivity. 

a) The radioactive isotope 'D' decays 

according to the sequence 

If the mass no. and atomic no. of 

D2 are 176 and 71 respectively, 

what is the i) mass number 

ii) atomic number of D ? (1) 

b) State radioactive decay law. (%) 

c) Distinguish between half-life and 

mean life of a radioactive element. 

Write the relation connecting 

them. (1%) 

d) Tritium has a half-life of 12.5 years. 

What fraction of a sample of pure 

tritium will remain undecayed after 

50 years? (2 

14. cs::>mo cmJS1W 63ffi6 ffi'I'D61D6~cfuLCY3o, nJm 

cru ru;o w m1 gp 61 em em 6 s 10 _gJ w ::> Wl _2]1 eJ 

l nJ cg ® jcmem m o cm 1 ffi61D6N3 cJ0 L nJ cru c61 <Jdl_gJ" 

cguoooS11~6rm LnJ®'l<S:::>crum::>6ll') cgoruSl~w:::> 

ffi'®cm"R1 oJl R1. 

a) ~oru5l~w::> ffi'©agioJ 6104)~cru::>~s::>nJ" 

'D' em::>61l:9 61cm::>S6®m LnJcm::>mo 

~C/0Jn9161Do 61..!l..l ~ 61CJ:JS6 \m6. 

D 

D 2 61r{q m::>cru" mm.JIO 176 g?_o 

ffi'® R m1 em" m m.J 10 71 g?_o @'®61 61D ffu 1 (0'0 

'D' W661S m::>m.) mm.J06o ffi'®Rm1cfu' 

b) ~oru5l~w::> m®~iru" ~CJO::>n9161D 

m1wmo LnJCQ?::>oJl~6cfu. 

(1) 

(%) 

c) 63ffi6 ~oruSl~w::> ffi'©cBJo.Y Q_)Je.Jcm®m161r{q 

ffi'I'D iOBD::>w 6 c~t,o, uo m::>uo m1 ffi'©W6 W o 

em I1ID 1 (0'0 ~ ru 10 cm1 m1 _gJ6 nJ ow 6 c£:b . 

aii'DOJ 6)CQJ 6UI CIW61CJ:j s6 cm-n w6~~ 

(1%) 

d) LSi~W@())161r{q afi'DiOBD:::>W6cg! 12.5 

OJ /0 n91 ill ::> 6TT{ C/0 6 BD Q) :::> CQJ lsi crl{] CQJ 

@())161r{q O{DLemcs::>Wo 50 ru/On91@())1 

ffi6~C!On91o ~CIO:::>n9161Do 61.!2.1~61CJ:JS8 

em1m1~6o ? (2) 

4015 -11-



15. A parallel plate capacitor consists 

of two metallic plates separated by 

a small distance with a dielectric in 

between. 

4015 

a) A parallel plate air capacitor has 

charge densities + cr and - cr on 

the plates. Write the expression 

for electric field between the 

plates. What happens to the field 

if the separation between the 

plates is doubled ? (1) 

b) You are given two capacitors. 

They can be used individually, in 

series or in parallel in a circuit. 

Let the four possible values of 

capacitances be 3!-L F, 4!-L F, 

121-1 F and 16!-L F. If so what are 

the values of individual 

capacitances given to you ? (1) 

c) Obtain the expression for 

effective capacitance, when three 

capacitors c1' c2 and c3 are 

connected in series. (2) 

-12-
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15. ffi)Q)O(In)ffiQ)OCQ! <'06n5J, CZe.JJn.D(I)IO)cfui SJ, 

cfu em c;001 s mJl <1Th 63 (0 6 6)6) (U) g;Q eJ l ~ 1 cfuu 

mow jD:l o 6)0J_g,:f, 6l..!2J o1 w ffi'(()cfu eJ (1)10)1 <1Th 

(G'(()SJ,c;001 6lru-sJlro1c;OOJ,\ffi®16lm n..J:::>ro 

eJ <1Th CZg.d 8 cfu<;i:P rro1 86l o rrnJ, n..J o WJ, rrn2,: 

a) 63<'06 n..Joroe.Jam G<J.dR nQWffi cm<J:J:::>m>1 

R016l~ G<J.d R6 cmgl e.JJ,§.§. ..!2J oro~ 

6lCillcYDm5lR1 + cr WJ,o - cr WJ,o 

m'©cfuJ,lffiJ,. eE<J.cJRJffilsm516le.J g;Qe.JL~1c.fu 

n..O"l <1Th <U5l ffiJ,§_§. m> JL ®OJ J cfu jo n{j) ':92, 

®J,cfu. Gg.d~cfuW cmam1e.JJ,§_§. (G'(()cfue.Jo 

g;Qffi§1 CQ!Jc;001 CQ! oco'n g;Q eJ l ~ 1 c.fu n..0"lco'n 

ru51m nQnmJ, m>o<SOJ1c;OOJ,o ? (1) 

b) m16l5B cmdJf) ro6n5J, cm<;i:J o m5l Rq~ em dO 

cmrrn1ro1c;OOJ,lffiJ,. (G'(()OJ 63Rwoczwo, 

CE®6TD1<cllcze.J:::> (rumonmromoGw:::> 63<'06 

m> CO cfu JJ§1 am neJ s1 <;tjl c;OOO o. m>J W j 

mow moe.Ju cfu<;ij:::>m>1Rcmm) 3!-L F, 

4!-L F, 121-1 F, 16!-L F ffi'©6l6TDrrn1 

ro1 d1£) 6l§ • n{j) ffu 1 am m16l5B em c;OOU 

em rrn1 ro1 c;002, rrn cfu<;i:J orro1 R06 em~ 6lS 

cm<;ij:::> m5l Rem m) n{j) L cmwo m5l ro2, lffiJ, ? 

(1) 

c) C1, C2, c3 nQrm"l mJrrn6 cm<J:Jo 

m51Ro6cfucm cz®61T5l<cll <1Th ne.1Sl ~-s,P 

eJJ,§.§. cm<J:J:::>m51Rcmm5lm6~§. m>JL® 

OJJcfujo <"OJn.llcmro1c;006cfu. (2) 



llllllllllllllllllllllllll llll 
d) A parallel plate capacitor \".'i th ai r 

between the plates has a 

capacitance of 8~ F. What\·.: i!i be 

the capacitance if the distar ce 

between the plates is reduced by 

half and the space between is 

filled with a medium of die lectric 

constant 5? (2) 

16. A) A Galvanometer is a devi ce 

which can be used for 

measuring the value of current 

or voltage. 

4015 

a) How will you conve rt a 

Galvanometer into an ammeter? 

(1) 

b) A Galvanometer with a coil 

resistance 12!1 shows fu ll 

scale deflection for a current 

of 2.5mA. How will you convert.!. 

into an ammeter of ra ng e 

0-7.5 A? (2) 

c) With the help of a diagram, 

explain the principle an d 

working of a moving coil 

Galvanometer. (3) 

OR 

B) Particle accelerators are used to 

impart high energy to elementary 

particles. Cyclotron is such a 

device. 

a) Explain what do you mean by 

magnetic Lorentz force. (1) 

-13-

d) 63ro6 nJoroe.~am <&<aJR cSJ<;tjOm5lRo16)~ 
cBJ<;tjOm5lR<ikru 8 ~ F aJ@m). <&c&cJRS 
cBJW ®QID1e.J6~~ ®DcBJe.Jo nJc£1J6®1 
w::>mfl c£1J60d1€>6c£1JW6o, 6)6)(U)~e.J 

Lces1cfu' <&cBJomn~~ 5 ~~~ mow jalo 
6)cBJJ6mr <&<aJR1m1smflam m1od1€>6 
cBJW6 o 6)_2_) ~oam cBJ<;t:J om5l Rffi>m) 
oB)l®WocWlro1d1€>6o ? (2) 

16. A) cBJ0611S6o <&ruocin<&§~o mm~d1€>ocffi 
~ nJ <& w :xn1 &i)6 rm 63ro6 ~ nJ cBJro 6lD 

mom) (j)Jaffiruo<&mom"lRffi . 

a) 63ro6 CJ)Jamruo<&mom"lR01@m 
mmam"lRoocWl m11%Bcin oB)~@m 
moruo ? (1) 

b) 12 n @ocru1~rromr ~~~ 63ro6 
CJ)Jamruo<&mom"lRffi 2 .5 m1g!l 
a5@ 0 n1l w m cBJ 0 6fl51 m" n..06 em 
6) erg w1 am cBJ o 6m1 d1€) 6 rm3 . 
mmmSl@m 0 - 7.5 aJ@onJlwm 
<&06'®16~~ mmam"lRoocWl ml!%Bem 
oB)~6)ffi moruo? (2) 

c) ..!l.flL ®CTim1@ ~ crunD::> w <& CTim o @S 
DlJ olio cr.) <&cBJ::>cWl am CJ)Jamru::><&m::> 
m"lR01@~ LnJOJmCTimm ®®JOJ6o 
LnJOJmCTimmru6o oJlwB"lcBJro1 

d1€>6c£1J . (3) 

Cf!m6)~&b1cdil 

B) oB) efl6) m ~ o1 nJ o m 31 d1€>1 em cru1 m" 
~wmrm ~ro&~o m~ocro nJoffi§1 
d1€>1 em a5@ cfuv ((\) eJ (g 0 86 cBJ em ~ nJ 
<& W JCJ)1 d1€>6 rm3. 6) 6) ((\) <&~ ::> <& l S::> 6Y'f6 
@'(() ®'0) (l) CTim1 e.i6 ~ ~ 63 (l) 6 ~ nJ cBJ (l) 
6lD Ql:) 6m". 

a) m::>cmRJ cfu' <& e.J ::>oc@'m) <&n..O::>c.fm) 
O{Drm®6 6)cfu::>61"@ mi%Bem oB)CTID::>6l'l') 
(ID() ffi @.0 Ql ::> &i) 6 on 6) (l)) on" o.J1 C!ll B 
Ql0d1€>6c£1J. (1) 



b) Using a diagram explain the 

working of a cyclotron. Hence 

obtain the expression for 

cyclotron frequency. (3) 

c) A cyclotron oscillator frequency 

is 1 0 MHz. What should be the 

operating magnetic field for 

accelerating protons? 
-27 

[mass of proton mp = 1.67 x 10 Kg; 
-19 

e = 1.6 x 10 C] (2) 

17. A) When light rays enter from one 

medium to another, refraction 

takes place. Consider refraction 

of light at a spherical surface 

separating two media of 

refractive indices n1 and n2 

(n2>n1) 

4015 

a) With the help of a ray diagram 

show the formation of image of a 

point object placed in the medium 

of refractive index n1. (1) 

b) Using this diagram derive the 

n2 n1 n2- n1 
relation --- = --=--...:_ 

v u R ' 
where u, v, R have their usual 

meaning. (3) 

-14-
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b) _D_]ll <ID (6"®16) em ffi) n.0 :) CQ) (Jl Mm o 6) s 

6)6)<JU<llg&J<llLSJ6TY516><IA LoJOJcOMmmo 
oJl OJ col c;%)~ cfu. ffim<Jl(IDJ6)SOt;dO 6) 6)ffi) 

<llg&J<llLSJffiO Ln.DicfuJemm5lc£ro;~~~ 

ITDillOJJcfujo cfu6>6YYSMm~cfu . (3) 

c) 63co~ 6>6>ITD<llg(j>J<llLSJ61iO 63Jm5l<lle.JR01 

6>~ Ln.DicfuJemm51 1 0 MHz aJ®@. 

<llloJ8Gl§J61iOITD16>m &©~ le.J<llOR~ 

6) ..2J <~p em <ll OJ 6YYS m o (J)v m Rl cfuv 

n.Di am cu.) %) l <ID CQ) ocnn col cS{i) 6mo ? 
-27 

c]~_KJCll§XII'O axxru mp = 1.67 X 10 Kg; 
-19 

e = 1.6 x 10 C] (2) 

17. A) LoJcfuJmffiCJl>villlcfucib 63(()~ illOWjill 

Mml am ml rm~ o m 6) R o rml <ll eJ cS{i)v 

cfuScS{))~ Gl mJ 0 cib Oll n.D 0 dh.'l:1 em ITDor5 

oJlcS{))~lffiJ,. 01Ln.D8G6JOJV g;Qemcwce;'m.) 

n1 ~o n 2 ~o (n2 > n 1) al@CQJ co6YYS~ 

ill8Wjillru36>~ <llOJiO<IDlrolcS{))Jlffi 63COJ 

6> <1] ol cfrU) am ITD ro n.D ITD1 am Oll n.D o 

dh9:l em ffiScS{))J, rm ®OcnJl cfuffiJ, <ID~ cfu. 

a) n1 OllnllOcJ:g'IOJ ~ciDCWcfuv(JL)J,§_§_ 

illOWjill(QT0)1tW 6l0J--3,j 63ffiJ, ~o.JOCOJ1cVf 

6306YlJv~cfuvR16l~ ~~Q)~v nB)filffi16>ffi 

~6ff50cfu6 CffiJ, nffi m) ...2.Dt ®@'m16l~ 

®o.DOCQJ~(510)06lS cfu06ffi1cm;)J,cfu. (1) 

b) g;Q'D ...r.:UlL<IDo ~oJ<llCQJO(J)l_gJ' 

n2 n1 n2- n1 --- = ntj)lm ffi)Q) 
v u R 

OJ o cfu j o COJ cJI cfu col cS{))~ cfu . gQ o..n 6> s 

u, v, R oJ<IDlOJoCQJ cmtJro®.DMmlam 

~oJ<llCQJO(J)l~colcS{))J,lffi~. (3) 



111111111111111111111111111111 

c) In the above case let the first 

medium be air and the second 

medium glass of refractive index 

1.5. R of spherical surface= 20 em. 

An object is placed in air 100 em 

from the glass surface. At what 

position the image is formed ? (2) 

OR 

17. B) a) Define power of a lens. What 

4015 

is its unit ? (1) 

b) Consider two thin lenses of 

focal lengths f 1 and f2 is 

contact. Obtain an expression 

for the effective focal length 

of this combination. What will 

be the power of this combination ? 

(3) 

c) A convex lens of refractive 

index 1 .5 has a focal length 

of 20 em in air. Calculate the 

change is its focal length 

when immersed in water of 

f . . d 4 re ract1ve 1n ex 3 . (2) 

-15-

c) agce:,§_l~ n.J06l'"Oim Lcfuffilcfual6ro®ml~ 

63 em 8 m 6) (0)'0) m"l cw1 w o OJ 8 w 6 OJ6 o 

al6n58ffi6)(0)'0) m"lcw1wo o1Ln.08~"lOJV 

gQoOCW®v 1.5 ~~~ ~8()1)6Q)86)6ffi 

cm1al1c006)§ . R = 20 em . ~80UV 

ouro<Zn.Om5lm6 ffi6cm1~ 1 00 6)()1), m"l. 

(lffi) cfu 6) eJ 63 (() 6 OJ OJ{ 6 6) OJ~ 8 ~ 

L n.J cm1 m1l o6n.J o ntj) oJl6)S al~ nJl ~CID 

Q)8cfu66)Q)rrr) cfu6n56nJlSlc006cfu. (2) 

ClJT1)6) ~ &b1 am 

17. B) a) 63({)6 6)e.Jcmm516)~ n.JOJro ntj)ml)8 

6)6TT)(T() mro~c006cfu. n.JOJOl~ 

w~GTT518 O{J)':P6CID6cfu. (1) 

b) f 1 , f 2 <Zn.08cOO~ B~mag~ ce:,mo 

ce:,6 o6l'"Oim m 6n56 6) eJ em ou 6 ce:, cJO 

<Z~ffi~66)0J~~c006(ffi6 · gQ~ 

Lcfu m"l ce:, m 6ro ~16) ~ <Z n.0 8 cOO~ 

B~al~1m6~~ OUffiOJ8cfujo . 

cfu6)6nS(m)6cfu. gQ®16)~ n.JOJffi 

nffiLCID<W8<Wlffi1c006o ? (3) 

C) 01Ln.OOceJ'lo1 gQoOCW~ 1.5 ~~~ 

63 ffi6 <Z cfu8 6YiO 6) OJ c£7," m) 6) eJ ill> m5l 

6)~ OJ8<W6oJle.J6~~ <Zn.08c00~ 

B~alo 20 em ffi®cS:J6cm6 . gQ~ 

4 
6)e.Jffi>m) 01Ln.08ceJ'lo1 gQoOCW~ 3 

~~~ 6)0J~~~1~ ffi66m31c001s 

(ffi8~ <Zn.08c00~ B~ffi~1~ 

nffiml)6 ffi8Ro ~6n58cfu6o ? 
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