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(i) mﬁmaﬁwﬁ?/

(i) STYF-Y7 5 HT30 F7 & | F971 T8 a% & Fo7 d-c7g3aiiy Fo7 & 3K
T e 37 FT 8 |

(iii) 3979 T 18 H Y% J97 gt 37 &7 &, Y9719 T 27 H I3% J97 @7 7% &7
8 3N 97 28 @ 30 F Y9 FI7 Giel 37 7 5 |

(iv) 7 3Pl I T § & U Qo J97 & |

(v)  J¥-Y7 § GHT T Hi3 [dhcq 781 & | a4, g 37l aicd b J97 H, T bl
FIc? U 97 H 3N qie 371 dict @il F991 § S7aikes TI7 YTT 1697 T 8 |
98 I71 7 3719eh] 130 7T 5T § G eer Tk FI7 & HT 8 |

(vi) PFAPAR F ITIIT BT FHIT TG & | TANG T FTVIF § Tl 3T TGTIHT
R BT 1T FT GFd 8 |

(vii) ST&T HTTIqH & 319 [E1TRad Yilae [HIarie] & HiHl &1 39917 H qhd &

c=3x10%m/s

h=663x103%*Js
e=16x101°C
=41 x 1077 T mA™!

1
4re
(o]

=9x10°Nm?2(C?2

m, = 9-1x 1073 kg

General Instructions :

(1) All questions are compulsory.

(it)  There are 30 questions in total. Questions No. 1 to 8 are very short answer
type questions and carry one mark each.

(iit) Questions No. 9 to 18 carry two marks each, questions 19 to 27 carry
three marks each and questions 28 to 30 carry five marks each.

(iv) One of the questions carrying three marks weightage is value based
question.

(v) There 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 weightage. You have to attempt only one of
the choices in such questions.

(vi)  Use of calculators is not permitted. However, you may use log tables if
necessary.
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(vit) You may use the following values of physical cc \‘éé@ix,;c;,,,,p,,,,g,,,-,,;}a,mp,,,,dﬂ,,,
necessary :
c=3x10%m/s

h=6-63 x 10734 Js

e=16x10"C

U, =41 x 1077 T mA™!
1

4n80

=9x10° N m?2(C?2

m, = 9-1x 1073 kg
1.  AM-glg % Ty FoRet o1g s TRiieshar § gig ol et Y i S @ ? 1

How does one explain increase in resistivity of a metal with increase of
temperature ?

2. 39 G (UideY) w1 3g@ i formaes 3twaia, siftda faga ot gradha &=
<1 3ufcafa 4, =18 soiee arfaafa nfa st & | 1

Write the condition under which an electron will move undeflected in the
presence of crossed electric and magnetic fields.

3. TR & yERY (shewre) fafy 1w e dfe | 1
Give one example of broadcast mode of communication.

4. Tl 39 <@ W U THaa T AAfAd gl B | $HE i e 6 3TeRR
guITsy | 1

Draw the shape of the wavefront coming out of a convex lens when a
plane wave is incident on it.

5. fon gem o (smoNw), & WGl C; 9 Cy % for, fawarw v % @i
A ‘g’ o IRE I AT 2 | G T | afgemadl o e g (1)
9 (SR &/, Toheg Cyy H UfgahIaTt 1 &F%a Cq i gaqT | 31 & | 1% o

- T (AT B) C; % T 8 ? 310 I o foTe R feiflgn | 1
A
1 B
Vv
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G=2 1, CBSE;
The given graph shows variation of charge ‘q’ versus poteniiad.ikieresroe:

‘V’ for two capacitors Cq and Cy. Both the capacitors have same plate

separation but plate area of Cg is greater than that of C;. Which line (A
or B) corresponds to C; and why ?

A

\%

6. T oo i a=E £ 2 1396 @ o & 9 Vv Riyar-w 2 | 3@ I °
ST ATEeh! o 3YATE A7 o {OY Teh osieh fTRay |

Write the expression for the drift velocity of charge carriers in a
conductor of length I’ across which a potential difference ‘V’ is applied.

7. I UH grash I ARG H T T IHER, FUMA i AR o I, q@ =l
(ufgeht) A h1 gera = Bt 2

..... A
—

Predict the polarity of the plate A of the capacitor, when a magnet is
moved towards it, as is shown in the figure.

i
Z.
W
o >

8. IR UEAT H WigaH HFAehsh Ug i TRATYA hiT |
Define the term ‘modulation index’ in communication system.
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0. S, e x, % o T T e A Q e B e
Hehegl A S ol BT 1, (v, > 1) B, @ 2Q 37rarw uieig 8, @1 S, qo1 S, @
ToRA ATt forgd, weled <l SUTG 10 hIT | 9fg S, o fich woam 4 a1g %
TIH W, K W&gdmh aTel qed o fedn S, ar S e | IS ared g,

FAd | T giEad g 2 2

A sphere S; of radius r; encloses a net charge Q. If there is another
concentric sphere Sy of radius r, (r, > r;) enclosing charge 2Q, find the
ratio of the electric flux through S; and Sg. How will the electric flux
through sphere S; change if a medium of dielectric constant K is

introduced in the space inside Sy in place of air ?

10. 3 fog oTe q 9 —2q THGH ¥ ‘&’ gl W 8@ § | 3w ‘g % e, Th
wH farg 1 srafeafa s Hfe, S8 @ A 56 M o o fava 3=
=5l 2

YT
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s foea foga 1 el wonemm foega-am E @@ T ﬁf‘w A o F

faya ol p forerd-89 % SR § | S it

() Toys s g A e e e o 3w Ry st B R B
1 fewn = faudia &1 s |

i) Tgga =1 98 sAfufo=ma (feufd) feeh it 38 W & aTar oo -S1rel
(2fh) AfereRad &1 91T |

Two point charges q and —2q are kept ‘d’ distance apart. Find the location
of the point relative to charge ‘q’ at which potential due to this system of
charges is zero.

OR

%
An electric dipole is placed in a uniform electric field E with its dipole
moment 5) parallel to the field. Find

1) the work done in turning the dipole till its dipole moment points in

_)
the direction opposite to E .

(i1)  the orientation of the dipole for which the torque acting on it
becomes maximum.

11. (a) Torpa-greeh forelt womf graes @ form yor i g @ 2
(b)  Terga-greeh S o o sugeh werel o ) Tore e |

(a)  How is an electromagnet different from a permanent magnet ?

(b)  Write two properties of a material which make it suitable for
making electromagnets.

12. U SAHH 24 x 108 m/s il R =mer @ e <t uichm o @1 ? | e
HeIg ¢ SlTell T 1 A A hiT |
An electron is revolving around the nucleus with a constant speed of
2-4 x 108 m/s. Find the de Broglie wavelength associated with it.

13. T ¥d &1 =i Ui ¢’ g, % fagq-aes 9 (3.UH.TH) (¢)
S dieear (V) o o9 o (¥g) foifgu | o« @ it 718 forqq am1 (1) &
1Y 3Wehl A dieedr (V) H diEdd @l g4 & T w6 % (31e@)
SIS | 39 UTH o 39N A, et I o srrafies gfate w1 fHefor & foman s
T B ?

Distinguish between emf (¢) and terminal voltage (V) of a cell having
internal resistance ‘r’. Draw a plot showing the variation of terminal
voltage (V) vs the current (I) drawn from the cell. Using this plot, how
does one determine the internal resistance of the cell ?
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14. () Pl Iemard oeiw & @ T aﬁwwﬁam‘.\fﬁ‘“f‘f‘.’iﬁ“i"“
frm = gfes &9 7 fofgu |
(i) T JATRR U (TU) % hrg W FEhT &9 & i (AE) & e
otk TR, afg amer () <t 5w r 8 oK 399 & =R (feR) g
I vaTfed & W 8 | 36 U913 % SOl Icqe &1 L@l i eIy | 2

) State Biot — Savart law in vector form expressing the magnetic
%
field due to an element d/ carrying current I at a distance T from

the element.

(i)  Write the expression for the magnitude of the magnetic field at the
centre of a circular loop of radius r carrying a steady current I.
Draw the field lines due to the current loop.

15. (a) ‘FReh fava’ ge i gftam dfse
(b) @ fim-fim sl v, @ v, (v, > vy), Toheg @HM sl < a1 Sehr
gl % fou, UE fava & oo & &9 § yem-fogq g o afEadd o
T % Tl U (3TTeig) &ATsT | 2

(a)  Define the term ‘stopping potential’.

(b)  Plot a graph showing the variation of photoelectric current as a
function of anode potential for two light beams of same intensity
but of different frequencies, v, and v, (v, > v,).

16. (a) ORI & fTU Hcgu™ Aol qT $HehT deh Udieh SH1ST |

(b) = gwrie U fEsht GE-Ed A 991 B 1 AND e § fawe feram S
2 | Tia q@rsg =1 3ma il | 2

A —

B —

q —mmm———

=0 1 2 3 4 5 6
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) . |@&2% 1) CBSE;
(a)  Write the truth table for an OR gate and draw its 166t svmaaad: ose e

(b)  The input waveforms A and B, shown below, are fed to an AND
gate. Find the output waveform.

|

I [ ——

t=0 1 2 3 4 5 6

17.  S5UqY % fe@ 4 (V&) & fau @ wd (vfeg) 2 2 Sugew swi
TEIAT | GUNST foh S5 & 4 I Hd THSAT AT Hehell B |

Write the conditions for observing a rainbow. Show, by drawing suitable
diagrams, how one understands the formation of a rainbow.

18. 3TR@ H TH A9 LCR TNUY R 71 @ S 250 V o Teh Giad! AT 6 &
TSI 2 A L=40mH, C=100 uFaMm R=50 Q7 |

Faffa Sifse
() @ o gy g fEd aiwy 3 e 8,
(i)  RHY 1 TUEET O (Q) |

The figure shows a series LCR circuit connected to a variable frequency
250 V source with L =40 mH, C = 100 uF and R = 50 Q.

Determine

(1) the source frequency which derives the circuit in resonance;

(i1)  the quality factor (Q) of the circuit.

55/2 8
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19. (a) fawemmdt (wRfIrmie) fea fagra w enufa 2, -‘i‘fﬁ,m
(i) T TR I, (i) THUHH JTIEI-HIC &AhA (HIE) % dR I qdl
(iii) Tt Tt & Ak fagq-ares 9o (3.TH.T%) & AHH (ITcih)
A 1, 3T FAT foham ST 8§ 2

(b) fawemardt (uRfRrider) & frdt wm §, Ife aR & STTRA-HRE H
&R T R & g R < 9T THEwH €9 ¥ edt S, @ 9’ % TH
R @ 0 @i 7 ghg & A1y, fava yauar o 9iEad Sl e @ g
TH T ST | 3

(a)  State the underlying principle of a potentiometer. Why is it
necessary to (i) use a long wire, (ii) have uniform area of
cross-section of the wire and (iii) use a driving cell whose emf is
taken to be greater than the emfs of the primary cells ?

(b) In a potentiometer experiment, if the area of the cross-section of
the wire increases uniformly from one end to the other, draw a
graph showing how potential gradient would vary as the length of
the wire increases from one end.

20. (a) foeh dec. €19 & BRI ¥ g & durfa & Sofisen & wh Wl 1 S
TR | e R ST R we Yier § afvrek fadia = g R 2
Tt & qof &9 § 7afea & S W fagy @ g 2

(b)  ToReToq 9T & Helg UG ! WiFHfId Sid gY, YRR o aiwefly frm o
HHT=IThd &9 1 HH JTH TR SITam @ ? 3

(a) A capacitor is connected in series to an ammeter across a d.c.
source. Why does the ammeter show a momentary deflection
during the charging of the capacitor ? What would be the deflection
when it is fully charged ?

(b)  How is the generalized form of Ampere’s circuital law obtained to
include the term due to displacement current ?

55/2 9 P.T.O.
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22,

55/2

st 7 guTe Y AN T wHeTg BYS ABC % 4 st g (S
Tl IMCW +3q AU —4q W T & | 39 s &1 41 @’ 8 | 39 Q &0
SR Y A T it foegg-as o () afmmer (AF) 9 i) foem W o ==
ITH HIWT |

A

+ 3q —4q
B a C

Two point charges + 3q and — 4q are placed at the vertices ‘B’ and ‘C’ of
an equilateral triangle ABC of side ‘a’ as given in the figure. Obtain the
expression for (i) the magnitude and (ii) the direction of the resultant
electric field at the vertex A due to these two charges.

A

+ 3q —4q
B a C
e 9 T | HiEEd W 9gd AR @AY d% ddiand SRl @1 | i
AT B W, IGeh! 9@ a1 7 3Hh T < b 34 oFe THT doh draiaig
HET &, AN S AR § AT Mk =1 JAT |
(a) I T q HIETSA BIF HT IUANT AT BTN 1 THST ST 8 2
(b)  3FE i Sl 1 T8 foh Tl 1 TG Lt & ?
(¢ 10 kHz 3Tgf o Teh G f&al (Hehd) 1 AL, 1 MHz TR
$I aEH T B Aigd & U fRAT A1 B | 309 Uvd-Ss W
HIT |

10



23.

24.

55/2

. . . . . e,
Arnab was talking on his mobile to his friend for a lo r‘.‘é—- e (ﬁff 510 0

conversation was over, his sister Anita advised him that 1f his
conversation was of such a long duration, it would be better to talk
through a land line.

Answer the following questions :

(a) Why is it considered harmful to use a mobile phone for a long
duration ?

(b) Which values are reflected in the advice of his sister Anita ?

(c) A message signal of frequency 10 kHz is superposed to modulate a
carrier wave of frequency 1 MHz. Determine the sidebands
produced.

(a) <Rigs foreft ufiferent @ form ypm fimm g & 2
(b) UfERR % ufwefa fram & 3w g, forel eiise & oet grerchia &
%1 "M ITH hHINT |
(c) TISY foh Ush aTTexl SRS #, (i) WSS o HIa 9o (i) TRISS e,
g &7 # ot fog W, geaehig &9 I gran 7 |
3T
mﬁ%aﬁqﬁ%m%mgqsmxw%gmﬁaa@f(p)%%nwﬁ?ﬁﬂﬂﬁ
Ham (1) % we Tsh S T hIWT | SAFGH hl Fraehid ST h
foum, g ivia AT & A w7 2

(a)  How is a toroid different from a solenoid ?

(b)  Use Ampere’s circuital law to obtain the magnetic field inside a
toroid.

(c) Show that in an ideal toroid, the magnetic field (i) inside the toroid
and (ii) outside the toroid at any point in the open space is zero.

OR

Derive an expression for the magnetic moment (E)) of an electg)n

revolving around the nucleus in terms of its angular momentum (/7 ).
What is the direction of the magnetic moment of the electron with respect

to its angular momentum ?

(i)  forelt samferea fvres st ‘stiaa o1y’ dun ‘a1d-31y’ o <9 grary &l
fafeT |

(i) goSr H1 937 28 ¥ ¥ | 7@ wEFF F 15 frefm 1 e

51 ftwer R | fom g fF 1 am sr # 75 x 1020 e B
2 |
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26.

55/2

(i)

(i1)

(a)

(b)
(a)

(b)

) ) . &=t . CBSEoid
Write the relation between ‘average life’ ar ‘{f-2];1:.‘4‘5;,,,Pkkg,,idf,o,c,{sg,,",,ﬂ,,,

radioactive nucleus.

90
The half-life of 535S is 28 years. Calculate the activity of 15 mg of

80
this isotope. Given that 1 g of ,,Sr contains 75 x 1020 atoms.

A HAGIE Thavl @idi o Frifaa o & faeame s = g
et fomam ST 2 -

y; =acos ot ddl

Yo = a cos (ot + ¢),
STl ¢ foreamoml o Wi el § | g3y foh 59 qUll & STy
wror foreft fomg @ aftomet fierar 1 w9 B, 1 = 4 1, cos2 ¢/2, STEl

I, = a2
T guist qen foamsft sufdaeor & faw wid ame i |

Two monochromatic waves emanating from two coherent sources
have the displacements represented by

y, =acos ot and
¥y = a cos (ot + ¢),

where ¢ is the phase difference between the two displacements.
Show that the resultant intensity at a point due to their
superposition is given by I = 4 I cos? ¢/2, where I, = a2.

Hence obtain the conditions for constructive and destructive
interference.

TsgieH 9] i go (FeTa|) tawem Seil &1 7H —13-6 eV 7 3R &R
s =053 A 2 | 9ieher T

(i)

(i1)

Soige I Ao 1ae ¥ gt 3afoa ofawen a6 W o folu, stewereh
S |

fadfa (god) safs sraeen & ) H (a) TS ot 3R (b) FafE
EE2Il

12
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The value of ground state energy of hydrogen atom is - 3% a bt amet ol

radius is 0-53 A. Calculate

) the energy required to move an electron from the ground state to
the second excited state.

(i1) (a) the kinetic energy and (b) the orbital radius in the second
excited state of the atom.

27. (a) I, <ol &1 AYfad T g1 Giorisel Py A Py & Bk ol 8, 37K
39 YR P, I UTG-3787 P, <l UTRA-311 & 6° 10T ST 8 | 39 I
(6) % I F&Ift & 180° o uf@fda &M &, Py, & IRt ehrer <t <fiorar
T uftads i g & oI w U (3TTeE) SATST |

(b) Py 3R P, & ofl9 U U AGU Weilizs Py 39 YR W1 I1aT § foh Pg &l
UTd-318 Py & B I ST 8 | I Py, Py @1 Py & UroTia (Ifa)
ehTST ShI lieraTd shEsT: I, I, AT Ig B, @ hI0T 6 3R P o 3° HH ol
F1a hifoe freeh foe 1 = 1, = 1. 3

(a)  Unpolarised light of intensity I, passes through two polaroids P;

and Py such that pass axis of Po makes an angle 6 with the pass
axis of P;. Plot a graph showing the variation of intensity of light
transmitted through Py as the angle 0 varies from zero to 180°.

(b) A third polaroid Pj is placed between P; and Py with pass axis of
P53 making an angle § with that of P;. If I, Iy and I3 represent the
intensities of light transmitted by Py, Py and Pg3, determine the
values of angle 0 and 3 for which I; =1y = I3.

28. (a) Tl pn @Y SR & V — 1 Afreon 1 FeeM A & o ufwy
ALY TS, AfE SRS (1) SRR S=@ ¥ 8 ad (i) wweeieh
E A 8 | wyY ° Wy e fe R sre % uwdt (fefusa)
eTere e e fohw STd & o7 39 SIfYereavTi ohl guIsy |

(b)  WeRTrreh Hehai (Rral) o d= (feeawm) o RIT Wh, Bl SIS 6

ST ol Tk ATavde IRuY IR ¢RI T8 il | 5
areran

55/2 13 P.T.O.
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

(c)

(d)

Th n-p-n 2R & fau 9wy em@ s+, e = A T
sfefyrrs s=E ¥ 8 qun GuTEsh-3NaR "y yvefefyes sEw 4§ | wav
T auia Hifsre fob gifereet o stewr argent it Tifa @, IEs 9 (Ig),
MR g/ (Ig) aA HUTESH & (Ip) HE &dt & | 398 Ged,
Ig = Ig + I ol cad HIRTT |

Teh UNUY MG grI ¥ase shifvre foh oiforeet, yads 6 wifa 8 &
HLAT B |

Draw the circuit arrangement for studying the V — I characteristics
of a p-n junction diode in (i) forward and (ii) reverse bias. Briefly
explain how the typical V — I characteristics of a diode are obtained
and draw these characteristics.

With the help of necessary circuit diagram explain the working of a
photo diode used for detecting optical signals.
OR

Draw the circuit diagram of an n-p-n transistor with emitter-base
junction forward biased and collector-base junction reverse biased.
Describe briefly how the motion of charge carriers in the transistor
constitutes the emitter current (Ig), the base current (Ig) and the

collector current (I¢). Hence deduce the relation Iy = Ig + I.

Explain with the help of circuit diagram how a transistor works as
an amplifier.

foreht TraeiER o Tt wa fgdioes Seforil 1 ued 61 SaTen #i T
NG ¥ 3T I & HEo Th-GL o S AU T8 7 |

TEH h HRIfAY & fagra &1 3g@ Hive R fgdae Fecit &
dieedr i Tt Heel H dieedl o A1 U o (ol Teh Iieh ITd
Hhifera

(i) Tl Fect qon Mafies Hect § Bl hl §&J1 6 951 |

(i) e e fgetees Hefori | faga g+ agi 7 |

STIh el I Seud (UTH) i o T Tk &I Iihed T &1 3gT@
HIT |

IIEATIh TEBHU T HoAl &1 o his & SR [T |

HAAT

14
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o1 1 7 e A e 1 oA s S R ¥ | g R g

R By (F1) % g W hifera () 2, ﬁ??@ﬂ@@aﬁqﬁ%mﬁw

W%l@@&ﬁﬁml%lw@aﬁva@%ﬁwwélwﬁ?ﬁ

318, g o g ° IR & 3N g o THAA oh Hdd 8 | Teh 3T, THEAH

Jrachi &9 B, Tad foemm 2, fSaeht foon o 6t goia o181 & smea 2 |

(a) Bg H NG fagd-aes sa (3.0.0%) a1 forq g/ & foiv & =
Id HIT |

(b) g H IfE forga g qen Iufedq grahi 89 & HROT, T W TE A7
o o 9T (W) den foen & fore e st gme il |

() 358 ©F &l AN % o0 Tawaes Itk % T ueh s5steh W HIvT | 5

(a) Draw a schematic arrangement for winding of primary and
secondary coil in a transformer when the two coils are wound on
top of each other.

(b)  State the underlying principle of a transformer and obtain the
expression for the ratio of secondary to primary voltage in terms of
the

1) number of secondary and primary windings and
(i1))  primary and secondary currents.

(c) Write the main assumption involved in deriving the above
relations.

(d) Write any two reasons due to which energy losses may occur in
actual transformers.

OR

A metallic rod of length [ and resistance R is rotated with a frequency v,
with one end hinged at the centre and the other end at the circumference
of a circular metallic ring of radius /, about an axis passing through the
centre and perpendicular to the plane of the ring. A constant and uniform
magnetic field B parallel to the axis is present everywhere.

(a)  Derive the expression for the induced emf and the current in the
rod.

(b)  Due to the presence of the current in the rod and of the magnetic
field, find the expression for the magnitude and direction of the
force acting on this rod.

(c) Hence obtain the expression for the power required to rotate the
rod.

55/2 15 P.T.O.
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

:‘4 > «1yCBSE:

T forg a%g I ToRHl IHARTA T8 o HTHA TN TR 2, A e o
M98 ISl n = ndnl)@H%ﬁTﬁFﬂqwﬁWﬁWRl
TAT Ry & | ©F I 9w qe ot fEfi goe W oT9ac o SR TR <hl
foRTutl =1 Wl geITd g & 1 Tk aTdioreh Sidferesl STH hIfT |

389 TRt Taal @i < e ‘Tie-Het g 9T i |

Teh IHAIA ¥ o QM1 Y5ai shl Fshdl HSATE 3TT9H § SR & | o F <h
9Tl I IS 1-55 8 | H %l BIH gl 20 cm B % AT &F &
T3] 1 kAT FBISAT 1 7 1@ HINT |

AT

fopell afvardt gqiadish g, gt feord fopelt areq w1 widferes amn g o
foTT wh ATHIfeRa feRtor st ST |

afe 38 e g wif<w wfafers o= W sHar 7, @ IERT staE
FHdT < T weh =i SYead HifST |

fopell aToadt gIamieh o G iEl i BIH GHAl S AMHA 105 cm 7 |
T T ! BlRE gl gEL OiF | 20 AT 7 | Al Iaf=m wfdfers s W
AT &, T LG o HRUT el YA H1d HINT |

A point object is placed in front of a double convex lens
(of refractive index n = n,/n, with respect to air) with its spherical
faces of radii of curvature Ry and Ry. Show the path of rays due to
refraction at first and subsequently at the second surface to obtain
the formation of the real image of the object.

Hence obtain the lens-maker’s formula for a thin lens.

A double convex lens having both faces of the same radius of
curvature has refractive index 1-55. Find out the radius of
curvature of the lens required to get the focal length of 20 cm.

OR

Draw a labelled ray diagram showing the image formation of a
distant object by a refracting telescope.

Deduce the expression for its magnifying power when the final
image is formed at infinity.

The sum of focal lengths of the two lenses of a refracting telescope
is 105 cm. The focal length of one lens is 20 times that of the other.
Determine the total magnification of the telescope when the final
image is formed at infinity.
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