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PHYSICS (Theory) 

mf<1ct> rccfll"'' (f14 1Rict>) 

Time allowed : 3 hours } 
Fmfmr Wlll : 3 flT1t 1 

[ Maximum marks : 70 
[~jjq:;; 70 

General Instructions : 

55/1/1 

(i) All questions are compulsory. 

(ii) There are 30 questions in total. Questions I to 8 carry one mark each, questions 9 to 
18 carry two marks each, questions 19 lo 27 carry three marks each and questions 
28 to 30 carry five marks each. 

(iii) Y11ere is no overall choice. However, an internal choice has been provided in one 
question of two marks; one question of three marks and all three questions of five 
marks each. You have to attempt only one of the choices in such questions. 

(iv) Use of calculators is not pennitted. 
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(v) You may w•e rhe following ra/ues of physical consrallls wlu:re\·a necessary: 

c = 3 x 108 ms-1 

h = 6.626 X I0-34 Js 

c = 1.602 x w- 19 c 
J.lo = 47t X w-1 T m A-1 

I 9 , ~ --= 9 X 10 N m~ c-~ 
4rrf0 

Mass of electron me= 9.1 X w-31 kg 

Mass of neutron mn = 1.6 75 X 1 o-~7 kg 

Boltzmann's conslant k = 1.381 X w-23 JK-1 

Avogadro's number NA = 6.022 x to23f mol-1 

Radius or earth = 6400 km 

f4114J:o:q Rbr : 

• 

5511/1 

(i) ~ ~ 3lf'1Cll4 t I 

(i i) "S'"ff ~ -lf5r ij CJiR 30 ~ ~ I I * 8 ij ~ 'ilf11!'fi 3tcf; CfiT t, 'ilf1 9 lr 18 ij ~ 'ilf1 

~ 3tct;" CfiT t, 'ilf119 lt" 27 ij ~ ~ ffT:r 3tcfi CF.T ~ mn ~ 28 lt" :10 if~~ 
mr ~Cfilt 1 

(iii) 'ilf1-'Q':fij "Wm'q(~ ~~ ~ I ~. ~ ~~l!'fi ~if. ift':f ~ ~l!'fi 
~ ij 3fu" 1ik:r ~ CiYFf ir:n ~ ij l'II"""Rq:; mr-:r ~ f.F;trr rn:rr ~ 1l!ir ~ ij ~ 
f~'ipy'ifmr-:rijif~~~tr~t I 

( id ~H,.~?Ocin ~ q;'T ~ o:rif ~ 1 

(1·) ~ 3i1Cllitl~ ~ Jtrq f"1"'1fetfiJJrt ~ f'1tlrtictii $1iAl ~ ~~~! 1 

c = 3 x 106 ms- 1 

h = 6.6::!6 X 10-J..t Js 

e = 1.602 x Io- 19 C 

J..l.o = .trr X w-1 T m A-1 

_I_ = 9 x I 09 N m1 c-2 
-l7tE 0 

$~'fS'i'1 tfll ~me= 9.} X 10-31 kg 

~ciT~ mn =I .675 X to-27 kg 

4'1{0'{'":!41"1 f'1tli1iCfl k = 1.381 X IQ-23 JK-1 

3'/Jq.l•m::'i-q:;l~ NA = 6.022 x 10:2..3 I moJ-1 

~~~=6400km 
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1. 

2. 

What is sky wave propagation ? 

~FI"tTT~~~? 

Write the following rndiations in ascending order in respect of their frequencies : 

X-rays. microwaves. UV rays and radio wa\'es. 

3. Magnetic field lines can be entirely confined within the core of a toroid, but not 

within a straight solenoid. Why? 

TJLillcniQ ~ oom ~ mm t- m ~ ~: ~ ~ ~ Wfiffl t ~ r-t ~ 4R'1tf&~~r 
$ ~ ~ ~ fcfi"zrr ~ Wfiffl I ~ ? 

4. You are given following three lenses. Which two lenses wiiJ you usc as an eyepiece 

and as an objective to construct an astronomical telescope ? .. 
Lenses Power (P) Aperture (A) 

Ll 30 Scm 

L2 60 lcm 

L3 100 lcm 

~ f~Cif~fult1 ~ $ ~ ~ t I {Sii(t("''lll lfll+<f)fq cit~ if~~ ~ ~ ffiii <fiT~ 

3m~ 'fi'V.IT llM~Qifl ill~ it m ? 

~ IH1I'i=n (P) ~(A) 

Ll 30 Scm 

L2 60 lcm 

LJ 100 l em 

1 

1 

1 

l 
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5. If the angle between the pass axis of polarizer and the analyser is 4.5°. write the ratio 

of the intensities of original light and the transmitted light after p<~ssing through the 

analyser. 

<lf.::: q'i&HI$Ji\ ~ fa:~Att¢ ~ -q"RUf 3ffiT -t" <i11:1 45" CfiT ~ t. ffi i'CI~HtFf\ ~~it~ 
l:jff~(ii!IT~ W-fimqil-~3U efiT ~ ~ I 

6. The figure shows a plot of three curves a, b, c showing the variation of photocurrent 

vs collector plate potential for three different intensities I I' 12 and 13 having 

frequencies vi' Y2 and v3 respectively incident on a photosensitive surface. 

Point out the two curves for which the incident radiations have S<~me frequency but 

different intensities. 

Photoelectric 
current 

Collector plate potenLial 

"Ra it~~~ ~tiT ~ ffi-=1 ~~an I 1• I:! (;~!IT !3, ~ -&il~ffl!li ~; 

1'1, v2 i'fliT lJ t $ f~q;{on -t-~ -mntt ~pq.qq ~ 4UqH"1 ~ ~ ~ ~ mu it qfi~..:., 
• 
~ ~ * fc-m: ~ Til{ ffi;; em; a, b (;~!IT c fi::t:! 7Tl:! t 1 

~ ~ CfSi7T CfiT ~ ~ ~ Wro: ~ fqfCfl~Of\" <it 3'li<'.!fii£1l m ~ ~ ~.:=. 
fi:R"t I 

7. What type of wavefrom wiU emerge from a (i) poim source, and (ii) distant light 

source? 

SS/1/l 4 

1 

1 
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8. Two nuclei have mass numbers in the ratio 1 : 2. What is the ratio of their nuclear 

densities? 

9. A cell of emf 'E' and internal resistance 'r' is connected across a vari<~ble resistor 

1 

'R'. Plot a graph showing the variation of teTll"llnal potential ·v· with resistance R. 2 

Predict from the graph the condition under whic'l ·v· becomes equal to 'E' . 

~ ~ ~ 'R' * fmT lt ~ f<:tf{Oqll(<tl "ifR 'E' ff'llT ~H1f{ifi ~ 'r' ~ ~ ~ 

7l"lnt I ~citRm" V ~~ R if;~ qf(q~'1 rir ~ CUFITJm;~ I 

lfltfl~'3<1~<tf'4fqe>qqfofi ~. ~ ·y• ~ 'E' ~if~! I 

10. (i) Can two equi~potential surfaces intersect each other? Give reasons. 

(ii) Two charges - q and +q are located at points A (0. 0. -a) and B tO. 0. +a) 

respectively. How much work is done in moving a test charge from point 

P (7, 0, 0) to Q (-3, 0. 0) ? 

(i) <P-IT~~ lf'O~ ¢ cnr s&1~~'1 <fir~ t ? 'fi1TOT ~ 1 

'<ii) lit~- q "fi"llT +q lit~~ A (0. 0. -a) "fi"llT B (0. 0. +a) tR ~: ~ t I fcfi1:fr 

~~"<til~ P (7. o. o) ~ ~ Q (-3. o. m ~ "I'J'tr-1 m * ~ ~ ~ 
' ? "WIT. 

11. By what percentage will the transmission range of a TV tower be affected when the 

height of the tower is increased by 219£- ? 

~? . . 

12. Deri \ e an expression for drifl velociry of free electrons in a conductor in terms of 

relaxation time. 

2 

2 

2 
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13. How does a charge q oscillating at certain frequency produce elecrrornagnetic 

waves? 

Sketch a schematic diagram depicting electric and magnetic fields for an 

electromagnetic wave propagating along the Z~direction. 

ffim ~ ~ ~ ~ Cfi«<T m ~ q ~ ~ ~ ~q}~q (f{Tf ~ Cfi«<T t ? 

z-mrr ifi ~ ~ m ~ ffim ~ f1I<ilshlq mrr "$ ~ ~ (f2ff i':{tiii~lq ~ ~ 

~mFrr~M~I 

14. A charge 'q' moving along the X-axis with a velocity 1 is subjected to a unifonn 

magnetic field B acting along the Z-axis as it crosses the origin 0. 

55/1/1 

, 
X 

(i) Trace its rrajectory. 

B il::~axis 

o~~-------+v 

J! 
q 

(ii) Does the charge gain kinetic energy as it enters the magnetic field ? Justify 

your answer. 

x~~~ ~ 1/ ~~TfiR~ffim a:rrcm 'q't:R ~ ~ o ~ ~~ z-~"$ 
~~~mf:{tiii~lq~B~m~t 1 

X 

B ~~axis 

0~------+y 

J! 
q 

(i) ~ ~ ·q;n:r~ -.:rer ~ 1 

(ii) CfriT i':{tiii~lq ~ -q ~ m lR ~ m TTfu;:;f ~ ~ Cfi«<T t ? 3ltA ow <it ~ 

~I 
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15. The following figure shows the input waveforms (A, B) and the output waveform 
(Y) of a gate. Identify the gate, write its truth table and draw its logic symbol. 2 

A I 

B 

y I 
! i 

0 2 3 4 5 6 7 

~ fu! ~ M" if M iR "t f.:rcl"vft "('f{1f ~ (A, B) mr f.:rrffi "('f{1f ~ (Y) ~ ~ t 1 ~ iR 
Cfit 4ihltf-1Q, ~ f\Rl111'1 muiT ~ mT ~ ~ ~ ~ I 

A I 

B 

y 

0 2 3 5 6 7 

16. State Biot~Savartlaw. 
A current I nows in a conductor placed perpendicular to the plane of the paper. 

Indicate the direction of the magnetic field due to a small element dl at point P 

situated at a distance 1 from the element as shown in the figure. 

, 

'W-frft~~ I 

z 
I 

r p 

~~i'fi"f-tH"'ii'*t.mM~"fr~-~~~mt ,~-q~~~~Frq 

:.-~ d I if 1 ¢ tR ~ M ~ P tR ~ ~ "tfiRUT ~ 1"4<hill $r tit R"m ~ 

r p 

2 
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17. Why are high frequency carrier waves used for transmission ? 

OR 

What is meant by term 'modulation' ? Draw a block diagram of a simple modulator 

for obtaining an AM signal. 

18. A radioactive nucleus ·A' undergoes a series of decays according to the following 

scheme: 

The mass number and atomic number of A are 180 and 72 respectively. What are 

these numbers for A 4 ? 

f3 a Y 
A--~ A 1 --~ A 2 --~ A3 --~ A4 • 

a 

19. A thin conducting spherical shell of radius R has charge Q spread uniformly over its 

surface. Using Gauss's law. derive an expression for an electric field at a pomt 

outside the shell. 

55/111 

Draw a graph of electric field E(r) with distance r from the centre of the shell for 

Os_ r s_ =. 

f<fim R ~ if;~ ~~~if> 'r5 "Q\ amhT Q Q<6H4H "Fl ~ "4iRT ~3n t I TTl?A 

~<fir~~~<f;~~~tr\~~<f;fMI:r~oqr:A~ I 

0 s_ r s_ = *" fM1:r rn rirA" "$ R "* <;it · r' w:rr ~ $ E(r) if; cifq mtfi ~ 1 
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20. Three identical capacitors C 1, C2 and C3 of capacitance 6 ).lF each are connected to a 

12 V battery as shown. 3 

CJ 
I 

Find 

(i) charge on each capacitor 

(ii) equivalent capacitance of the network 

(iii) energy stored in the network of capacitors 

m=r ~ ~ C 1, c2 Ff?:ll c3 fzRit ~ cti1 ~ 6 ~F ~. m if~~ 12 v <m 
fcR:IT ~ih~ fi ;:flf -i\\1 t I 

f·""ll"=ifHful\1 ifl IOfR ~ ~ : 

(i) ~~11\~ 

(i i) ~ cti1 ~ tTTfu1r 

(iii) lfmfuifc);~lf~~ 

: l. (a) The ene.rgy levels of an atom are as shown below. Which of them will result in 

the lransition of a photon of wavelenglh 275 nm ? 

A B OeV 

~!----~----~c----~0----------leV 
------~-----......._! ____ +-------- -4.5 eV 

------------------~---------IOeV 

3 
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(b) Which transition corresponds to enusswn of radiation of maximum 

wavelength ? 

(a) ~ ~ ~ ~ ~ ~ ~ a:r=:p:IR % I m it ~ ~ ~ qf{U114fqf'\4 

275 nm~Cfil~mGlirrr? 

A B OeV 

l c D 
~2 e\" 

l ~4_5 eY 

~IOeV 

22. A proton and an alpha particle are accelerated through the same potentiaL \Vhi.:::-_ = _--_: 

of lhe two has (i) greater value of de-Broglie wavelength associated with it. ::. :- :: 

(ii) less kinetic energy ? Justify your answers. 

~ meR~ fcfim ~ q;ur <.fl1 ;rtJR fcNcr 'ffCfi ~ ~ Tl1n t I B ~ ~ it (i) ~ 

"Hm ~ "I{Ff ~ ~ il1l"ffi ~ m t? nm (ii) ~ ~ ~ ~ t ? 3ltT-l ~ ~ 

~~I 
' 

23. In a single slit diffraction experiment, when a tiny circular obstacle is placed in the 

path of light from a distant source, a bright spot is seen at the centre of the shadow of 

the obstacle. Explain why ? 

55/1/1 

State two points of difference between the interference pattern obtained in Young's 

double slit experiment and the diffraction panem due to a single slit. 

fcfim ~ mn f.:rc«R m-if~ Cf# "RFi 'ft'11Cflt< am1tl ~ m ir am=r ~ ~ ~ ~ w 
R<:rr ~ t, m am1tl ~ m"QT ~ ~ 1:[\ ~ ii4Cfle:l< ~ ~ ~ ~ t 1 ~ ~ lhrr 
q:q1t? 

ctrr ~ -e:r m-n m- if ~ dlfrl Cfl{O[ ~ ~ ~ mn ~ q;"]TOT fcrcrk-r ~ if Cf# -e:r 3Fff\ 

~I 
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~-1-. (a) Define self inductance. Write its S.L units. 

25. 

(b) Derive an expression for self inductance of a long solenoid of length l, cross­

sectional area A having N number of turns. 

(a) tc4~'<Cfl~ "Cfllqf<'il~l ~ I ~ Sl ~ ~ I 

(b) ~ ~ qf<'11ft'1ctil, ~~I 3i1Uflll ~ ~ A ~ inU cit~ N t, cfi 

fC4~(Cfl~if>fM"Q:~~~ I 

X y 

A D c 
,__ ___ ---4 1-----c( ,___ __ __, 

The figure shows experimental set up of a meter bridge. When the two unknown 

resistances X and Y are inserted, the null point D is obtained 40 em from the end A. 

When a resistance of lO .Q is connected in series with X, the null point shifts by 

10 em. Find the position of the null point when the 10 .Q resistance is instead 

connected in series with resistance ·y·. Determine the values of the resistances X 

and Y. .. 
X y 

A D c 
"--------t t-----4( ,__ __ ___, 

M~~~citUilflfiiCfl~~l'flftt ~~~~~X~Y~~~ 

t, mfut A if4oirtfr¢w~ D WlFi~wmr~itffi"t I ~Xcfi~~if 

10 .Q "Cfil~ ~41f"1i1 CR~ t, "ffilFif?ffiq~ 10 lfqT ~1'1t"'rlf<l1 m~t I ~~if 

~ ~ ~ m ~ ~ to n q;r ~ x if>~ w Y cfi ~ ~on$fili if ~q)f"1i1 CR 

fu:trr mffi t l ~ X ~ Y cf; 1lR 1ITff ~ I 

3 

3 
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26. Deri'o'e the expression for force per unit length between two long straight parallel 

current carrying conductors. Hence define one ampere. 3 

OR 

Explajn the prindple and working of a cyclotron with the help of a schematic 

diagram. Write the expression for cyclotron frequency. 

;iJ" ~ it'Q tiLII"fi{ ~ cmfl ~ if; i!Tq Mff ~ ~ ifi- Cfi"RUT ~ ~ ~ ~ 

~~ l~mT~~ifft~~ I 

3t"2Mf 

~ ~ Cfll ~ ~ fcflffi tii$Cff1)~i"'l q:iJ ~ ~ Cfilqf~ftr ~ ~ I ~~~ctctl~J"'' 
awfoi$~~~1 

27. Three light rays red (R), green (G) and blue (8) are incident on a right angled prism 
'abc' at face 'ab'. The refracti'o'e indices of the material of the prism for red, green 
and blue wavelengths are 1.39. 1.44 and 1.47 respectively. OUl of the three which 
colour ray will emerge out of face 'ac' ? Justify your answer. Trace the path of these 

55/1/1 

rays after passing through face 'ab'. 3 
a 

B--+---t 

G---+----1 

R ---+---t 

b c 

~ tiLICfliul ~ 'abc' if~~ 'ab' tR i'lf.:f ~ ~ Ff1Ff (R). tm (G) (fqT ;ftffi (B) 

~ t 1 ~ *' ~ q;J 3tq&fi"'li'f1 ~. ru ~ ;:fu;IT ~ ioffi"Q: ~: 1.39, 1.44 rT'4T 

1.4 7 t I 'A rft'1T .q ~ ctfR ~ tzT CJft ~ ~ 'ac' ~ f.:rrffi ~ I .w:R '311{' CJft ~ ~ I 
~'ab'~~ili~'R~$~3\f:f&H~ I 

a 

B --+---t 

G---+---t 

R--+---t 

b c 

12 
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28. (a) Derive an ex.:pression for the average power consumed in a series LCR circuit 

connected to a.c. source in which the phase difference between the voltage and 

the current in the circuit is ip. 

(b) Define the quality factor in an a.c. circuit Why should the quality factor have 

high value in receiving circuits ? Name the factors on which it depends. 

OR 

(a) Derive the relationship between the peak and the rms value of current in an a.c. 

circuit 

(b) Describe briefly, with the help of a labelled diagram, working of a step-up 

transformer. 

A step-up Lransfonner converts a low voltage into high voltage. Does it not 

violate the principle of conservation of energy? Explain. 

(a) ~ a.c. ~ ~ ~ ~ LCR ~it~ attmr ~ cfi ~ ~ ~ 

~~~rrv.rr~$~'llt"'HH $t' I 

(b) q a.c. ~$7JUT"fflcm<floil~~ 1 ~llfMm"tll]uldl9'll<<tl<fif~ 

'ti'R ~ it.:rr ~ ? '3';f ~ eli ~ ~ ftr-1 qr 7:g FNt Cfi'«fT ~ I 

(a) q a.c. ~ ii mu$ftrr:R "IfR"W-IT rms "IfR"$~~ ~~ 1 

(b) '11liifct>rl ant& qft ~ t ~if q ~ ~l'"fllfi14< <fll 'til~f~M <fiT qu\;{ ~ I 

tf# ~ ~'"fllh1~< f.:fl:::r~~~ ~it ¥\ql'"i1Rd ~ ~ I~~~~ 

~ OiiT 3R'itFI1'tf t' 7 ~~ I 

29. (i) Draw a circuit wagram to study the input and output characteristics of an n-p-n 

transistor in its common emitter configuration. Draw the typical input and 

output characteristics. 

(ii) Explain, with the help of a circuit diagram, the working of n-p-n transistor as a 

common emitter amplifier. 

OR 

5 

5 
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How is a zener diode fabricated so as to make it a special purpose diode ? Draw I~ V 

characteristics of zener diode and explain the significance of breakdown voltage. 

Explain briefly, with the help of a circuit diagram, how a p~n junction diode works as 

a half wave rectifier. 

(i) d"lllf-'itid dl"f!>:J1Cfi ~ ll ~ n-p-n ?;iffi"lR{ in mvrr mT f.:rrrn ~it 

~~ ft:ro: ~ ~ ~ I 'llri mvrr mT f.rirn ~ ~ I 

(ii) ~ ~ ctft fl~lllfll ~ "d"lllf-'it:a 3ffi..,Cfi ~in~ if n-p-n s;if"lR{ qft CfiiQfcilf-er 

~~I 

fCfi"m "*rr ~ ct1T fifcil{i:1'1 ~ ~ ~ fcfi ~ ~ ~ q;r::f cl; ft:ro: ~ iFf ~ I "*rr 

~ct1TI-V~~nm'tf;;r;f~ct11~~~ I 

~ 3lim qft '8£01'Lifll ~ ~ -q ~ ~ ~ fcfi 'CfiTt p-n mlf ~ ~ ~ ~ 

fC::tectll (l qft '1ilfu ~ 'cti"{ffi t I 

30. Trace the rays of light showing the fonnation of an image due to a point object 

placed on the axis of a spherical surface separating the two media of refractive 

indices n 1 and n2• Establish the relation between the distances of the object, the 

551111 

image and the radius of curvature from the central point of the spherical surface. 

Hence derive the expression of the lens maker's fonnula. 

OR 

Draw the labelled ray diagram for the fonnation of 1mage by a compound 

microscope. 

Derive the expression for the total magnification of a compound microscope. Explain 

why both the objective and the eyepiece of a compound microscope must have shon 

focal lengths. 

14 
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55/Ill 

n 1 ~ n2 314Cl~ ... li"hl c):;-~ ~<fiT~~ cnR ~~~c):;- -3W qr fum fcfim ~ 

~ cf;- CfiT{Uf ~ ~ ~:tfnfci!L«t CfiT ~c):;-~ V<fim ~ ~ ~ 1 ~~c);~ 

~~llfctfcilkl~&.rr~~*~~~~ I 

rfl'~~~wcf;-~~~~ 1 

~ ~ &m llfrlfci!kl ~ ~ ~ ft;:m: "H~ifct>(i ~ ~ ~ ~ J 

~~c):;-"¥1~cflfu-Q:~~~ ~~~~fen~~ 

CfiT -mtlii~ll<t> 'Rm ~ q8T m ~ ~ ¢ cfl ~ ~ ~ I 
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