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CBSE Class 12 Physics Question Paper 2015 (March 9, Set 3 - 55/3/B)
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Wﬁ?ﬂ:
i) @Y I9T S74T1F & | 37 97-97 H FT 26 97 & |

(ii) STYHH-YT F5 Y78 : @V 37, @V &, @US &, &S ¢ 3N GUS T |

(iii) @S HHS5 YHE JIdF FT1 HFH & | @S THSE J3HE JIF 2 HFH & /
GUE G H 12 J7 8, Y% & 3 3F & | GV T H 4 3% & Uh AR T
FINGUSTH3 Yo 8, Jd4b &5 3P & |

(iv) Y¥7-99 § GHT W Hi3 I[dHcq 781 & | a4, g1 37H1 dicd T J97 4, T4 7]
JIc? UF J97 H 3N 9ie 37H1 JIc7 dil 971 7 =R TI7 YGT7 1637 =7 & |
0g g9l 4 3779e] 120 70 597 4 & a7 UF Y97 & FAT & |

(v) 8T EITFH &1 39 17T Giias HIdiehl & Tl H 391 H Ghd 6 -
¢c=3x10%°m/s
h =663 x 10734 Js
e=16x10"1°C
Uy =41 x 100°T m A~

g, = 8:854 x 1072 C* N1 m™

1

4/me
O

m, = 9-1 x 10! kg

2 1 eI = 1-675 x 107" kg

TIeiH ol GeIHH = 1-673 x 10727 kg
ARGl T&AT = 6-023 x 1023 gfd UMW A
legad™ HIdre = 1-38 x 10723 JK!

=9-2410% N m? C

General Instructions :

(1) All questions are compulsory. There are 26 questions in all.

(11)  This question paper has five sections : Section A, Section B, Section C,
Section D and Section E.
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(111) Section A contains five questions of one mark each, Section B contains
fitve questions of two marks each, Section C contains twelve questions of

three marks each, Section D contains one value based question of
four marks and Section E contains three questions of five marks each.

(iv)  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 the three
questions of five marks weightage. You have to attempt only one of the
choices in such questions.

(V) You may use the following values of physical constants wherever
necessary :

¢ =3 x 10° m/s

h =6-63 x 10734 Js
e=16x10"1°C

u,=4nx 107 Tm A1

e, = 8854 x 1072 C2N1m™

1

4 e
O

=9x109Nm2C_2

m, = 9-1 x 10! kg
Mass of néutron = 1-675 x 107%' kg
Mass of proton = 1-673 x 107%' kg

Avogadre’s number = 6:023 x 10*° per gram mole

Boltzmann constant = 1-38 x 1072° JK~!

Qus A
SECTION A

1. U &l 3TYaH hivl o foTu, @ ATeq|@l A 99T B H 379add shIU1 Shy3T: 25° AT 35°
2 | Top ATead | YeheT oAl =Tel gHL HieAH hi o H % B ? 1

For the same angle of incidence, the angle of refraction in two media A
and B are 25° and 35° respectively. In which medium is the speed of light
less ?

P T4
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2. i LCR UNUY H 371G o TUIAT Shileh Ug ehl THHTHT GINIT | ST TH.ATS.
(S.I.) HT T 8 ? 1

Define the term ‘quality factor’ of resonance in series LCR circuit. What
1s 1ts S.1. unit ?

3.  9Iq % gl JidUYehl ol SL.El. TS & gl (90U d, U8t AvfishH 4 3T TH 1ed
(THT=R) hH | STIST ST & | F1 sl § [V a3k (UT%H) bl Ja&T GRNET T
2 | 399 O -9 UTH Yfaerehl o THAC AT i Jef¥d shidl 2 3T =1 2 1

A

Two metallic resistors are connected first in series and then in parallel
across a d.c. supply. Plot of I — V graph 1s shown for the two cases. Which
one represents a parallel combination of the resistors and why ?

) A
I B
V .
4. T forg 3mma +Q TRl =Tcish Yo o UTd f6d 3 | 39 3Ta 9T <ATelh IS
e & TET3T hl AT@UT HIfT | 1

A point charge +Q is placed in the vicinity of a conducting surface. Trace
the field lines between the charge and the conducting surtface.

5.  Toh€l TR HawAT B IS i Jhrd feifgu | 1

Write the function of a transducer in communication system.
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Qus d
SECTION B

6. Y U faveamrdl (diefirmdier) aftuy #, - fog X o w B g |
T Eigd TR foh G fo=g el TAMINT BT ST
(a) 3 Yl JTEAT i IYNETdd Wd g TiaUe R 1 9¢T e |y
(b) R TR w@d gu ufediy S = et feam A | 2

P

| R

s
@

In the potentiometer circuit shown, the null point 1s at X. State with

X
A T

reason, where the balance point will be shifted when
(a) = resistance R i1s increased, keeping all other parameters unchanged;

(b)  resistance S 1s increased, keeping R constant.

P

| | R

I S | @

7. G i M qUT 9 RN qUT AT H Ug (A=) <hINIT | =Rl whi
S au Tafer 40 MHz Al dek & o1 HifHd 8 ? 2

Distinguish between ‘sky wave’ and ‘space wave modes of propagation.

Why 1s the sky wave mode of propagation restricted to frequencies upto
40 MHz ?

P T4
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8.  EIEgISH YA shi HHdH e H UiGHAT Hd gU fohHl Soaga § Hreig
¢ el qUTeed ol HF T4 hiled | (ﬁleTIEIT%En= — (13-6/n2) eV qUT &
s r, = 0-53 A) | T Sl aUleed fohd YR qi@fdd gRT, STe Soide 4 oM
3AfSTd ST H 7l 2 2

Determine the value of the de Broglie wavelength associated
with the electron orbiting in the ground state of hydrogen atom (Given
E = -(13:6/n*) eV and Bohr radius r, = 0:53 A). How will the de Broglie

wavelength change when 1t 1s 1in the first excited state ?

9. g IESIeH WY hi Fad 31E€T § Holl —13-6 eV 7, I H=rayq qn fgai™
AT STEEATT | 3Heh! sl a1 feafds ot 31d <hifse | 2

Given the value of the ground state energy of hydrogen atom as
—-13:6 eV, find out its kinetic and potential energy in the ground and
second excited states.

10. TRl THETE BERIUT hi= o TUFH UL 3TUidd TRl <hl Tsh Tl {UsH o Hid,
sy i SNYR [T o TUR T (F=7) Hidl 8 | 39 fohor o fofu 3quadH
19T 1 HTH T <hifele | 3T 7= 8 shid o TUSH o UG ol A9adqre = /3. 2

AT

hId o Uoh-IYATA 18 1 Y 1.5 & | 8h BihE gl 20 cm & | 39
Ush UH H[ETH | @1 1 & TSHehl 39ddHTh 1-65 8 | 38 ©i9 hl BIshH gl ATd
HINT | 39 @H ol Tehdd 3T9adTeh o HIEIH | WAT A€ foh I8 <19 THAA hid
1 3Me (TTEX) <hl HITd ST HL 2 2

A ray of light incident on an equilateral glass prism propagates parallel
to the base line of the prism inside it. Find the angle of incidence of this
ray. Given refractive index of material of glass prism is +/3.

OR

A biconvex lens of glass of refractive index 1:5 having focal length 20 cm
1s placed in a medium of refractive index 1:65. Find its focal length. What
should be the value of the refractive index of the medium in which the
lens should be placed so that it acts as a plane sheet of glass ?
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11.

(a)

(b)
(c)

(a)

(b)

(¢)

Qus ¥
SECTION C

fefetiad fogd-graeha Tafertor | | forgehl ST 37— 9t & A 7 -
et fafetl, weE (X) fool, gem-aq
A HY guian o fomqq-grashia a@m | ISl 91 TaT B 8 2

Uk MR (¥UH) H OHeRU Al gy fRHl TaEd-gEechiE Ul o
o1l Icd o Tl Teh =ASieh foTRa | 3

Which one of the following electromagnetic radiations has least
frequency :

UV radiations, X-rays, Microwaves

How do you show that electromagnetic waves carry energy and
momentum ?

Write the expression for the energy density of an electromagnetic
wave propagating in free space.

12.  SfdepeehiE a0 STTgrhi uarell & s 3=t quiH & foru Jrah & W@
i (SH1ET) |

13.

55/3/B

Draw the magnetic field lines distinguishing between diamagnetic and

paramagnetic materials.

Give a simple explanation to account for the difference in the magnetic

behaviour of these materials.

p-n 9G¥ §94 % SH BH 9T G WUl Y13 shl IUYh 3T <hl FETAT
g e hifu | 37d: 399 Bt &7 a1 Uldes-fava get =t gfemfya Shifse | 3

Explain, with the help of suitable diagram, the two 1important processes

that occur during the formation of p-n junction. Hence define the terms :

depletion region and barrier potential.

P T4
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14, T 3G SIS (TA.3.81.) hd o9dT &8 2 SHh! hEGY ol &9 H
fTfgu | TqmTa =1 Siie derea fo=[q sedll @bl ga1 4 $9eh (LED o) i3

dl & Y ToIfa | 3

How 1s a light emitting diode fabricated ? Briefly state its working. Write

any two 1mportant advantages of LEDs over the conventional

incandescent low power lamps.

15. 10 pF @1 20 uF 9Tiar o g 99T 6 V hl sledl & 0iishd T IS & | 941l
% YUId: AT B W, g1 uTiEl i widi (dfgerren) o e ¥ wragdes K
*l Td (15) W@ fem o1 8 | = (v8) W ° efated w = gve
TS
(a) GYTE | gfud fa=q-a el ®
(b)  2HET GUTRET 9T 3T 9
(¢)  TUTAl i wiel o s [I9aT=l W
39 I ohl YfSe HRYT TAEHL I | 3

Two capacitors of capacitance 10 uF and 20 pF are connected in series

with a 6 V battery. After the capacitors are fully charged, a slab of
dielectric constant (K) 1s inserted between the plates of the two
capacitors. How will the following be affected after the slab 1is
introduced :

(a)  the electric field energy stored in the capacitors
(b)  the charges on the two capacitors

(c) the potential difference between the plates of the capacitors

Justily your answer.

16. Torelt UeATufaed Uiyl o w94 <hl Ufaeaar (@fshadr) =Rt qftwmm ST | g&eh
TH.3T3 (S.I.) g fiRaT |
20 2l % gyETq fohel Heamtfaca qard & wsh T3 it Udeaar 10,000 &
(Torered) 9 EehU 8 | 3T 10 Hel o Y9dTd $8ehl Ufdeddl (Hshadr) H
gt 5,000 & (fomred) ufa Thvs ® St B | 3@ T i ey aen
URIEeh Ufeeaar (Tfsharar) T it | 3
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Define the activity of a radioactive sample. Write its S.1. unait.

A radioactive sample has activity of 10,000 disintegrations per second
(dps) after 20 hours. After next 10 hours 1ts activity reduces to 5,000 dps.
Find out 1ts half life and 1nitial activity.

17. THTARgd o I ST 3

(a) T &l v # g feoe (rf)) @ foada, ot 9ed 9 form g
grafeeg g 2

(b)  Ffe g Teud Torll &Id ¥ HATd Y TehIY o UM H Teh Sgd Bl JAhN
AT TG QA AT, d1 AGUY hl WSTg o g H Teh Yarg (THehIe)
=it (¥ie) fe@ms odl 8 | 99y, =1 |

(c)  Tonell YeHgull shl favgd &udr (i) Tk Y13l hl qUICEd AT (i) o&q a1
UG = b sia WYk HILIH W hd HHL Ll 7 2

Answer the following :

(a) In what way is diffraction from each slit related to the interference
pattern in a double slit experiment ?

(b) - When a tiny circular obstacle is placed in the path of light from a
distant source, a bright spot 1s seen at the centre of the shadow of
the obstacle. Explain, why.

(c) How does the resolving power of a microscope depend on (1) the
wavelength of the light used and (11) the medium used between the
object and the objective lens ?

18. I o Hidid = # Taferton st digar 9e <ht aftwmr difsa |

fohel TqU U oTq o &9 Yoy & 9, 100 W 9Rg (A%hd) @ ¥ 2270 A

dUICEY o YUETH] dfehiul 3TUidd &id & | Ifc e favwa — 1.3 V &1, d1 39

gTd 1 I Bl AT HIWC | Al 3 T d W Teh ool d 39, 3o

frIdT (~ 10° Wm™2) 91 6300 A dUTCEd hl ATl JehTST 3M9fdd &1, df 39 I

1 Ik (1) =T B 2 3

e

fagqa-grech ™ fafehon o ®icH T &1 ST Hleh S 1 ThEI-fagq

TR0l ST | &Y T AT hiloT foh I8 THIHO Tohd ThR TehrI-fafa

9T o G Y&TUT ST TISEIhI0T hidl B | 3

55/3/B 9 P.T.O.
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Define the term ‘intensity of radiation’ in photon picture of light.

Ultraviolet light of wavelength 2270 A from 100 W mercury source
irradiates a photo cell made of a given metal. If the stopping potential is
— 1:3 V, estimate the work function of the metal. How would the photo

cell respond to a high intensity (~ 10° Wm™2) red light of wavelength
6300 A produced by a laser ?

OR

Set up Einstein’s photoelectric equation using the photon picture of
electromagnetic radiation. Explain briefly how this equation accounts for
all the observations in the photoelectric effect.

19. (a) TWEC 6 Tl (a.c) @ T I8 7T Forelt Wk L § 3IUh (c39) it
3ol o1 O I BIA1 & |
(b)  ToREl FUft TA.3TR. (L.R.) 99 H, X; = R 3R YRUY & A(ch-T0Th <
qH P, 3 | 919 39 YR9Y 6 AviishH H U1 C 1 Teh UHI GG SIS
fean Sian 8, 598 X = X, @, d1 WRAUMh 1 HH P, & a1 3 |
P,/ P, HH bl FId shITSIT | 3

(a) =~ Show that the average power consumed in an inductor L connected
to.an-a:C. source 1s zero.

(b)  In.a series LR circuit, X; = R and the power factor ot the circuit 1s
P,. When a capacitor with capacitance C such that X, = X; 1s put

in series, the power factor becomes P,,. Find out P, / P,

20. TRl =TcTeh ohl Torgld Sfatigehar <hl TSt ST |
fiferd genetl § A9 %G9 Sl & Uiadd ol gUH & U Ao

(HTEF)) 43U -
(a) U dTA%h b AU
(b) Tk =TT & U

Y H TIY HINT foh ITYH GHT o IdgR H =X ohl, A dTEhi b &
Tcd AT TSl STt o 9g1 H e THSAET AT bl & | 3
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Define the electric resistivity of a conductor.

Plot a graph showing the variation of resistivity with temperature in the

case of a (a) conductor, (b) semiconductor.

Briefly explain, how the difference in the behaviour of the two can be
explained in terms of number density of charge carriers and relaxation

time.

21. 3 HIgMAd (T.UH.) Hehd ITed hid o folU Uesh T HISASh ohl sclich TG

SATSY |
12 V 3@ dicedr shl Uk 918k a@T ki IUANT Tohel Hev-Hehd o JENU & U
foRIT ST B | WIgeTsh Hehd <hl TGN dleedl okl HIH fehddT BHT =MRY difeh

IS FAhIh b1 HH 75% Bl ? 3

Draw a block diagram of a simple modulator for obtaining amplitude
modulated signal.

A carrier wave of peak voltage 12 V is used to transmit a message signal.
What should be the peak voltage of the modulating signal in order to
have a modulation index of 75% ?

22. (a) Il SR o T Al UM H 3T T YRS il Teh TIliss gl <@l
ST 37N Uleiiss @l IUMET JU, 1 <@ U YohIST ohl digdl S@dl ad

gl TEdl B | W Y0 hl AT ¥, 39 HeAl & foiu el g
UESHT/IshH 1 ITYh AR hl FEIAl H U hifad |

(b) ¥g sy fob forel) uresff mreem @ qrafda geermer 8 yfea & Sar 2 |
T FE % IH sl =cqd i | 3

(a)  The light from a clear blue portion of the sky shows a rise and fall

of intensity when viewed through a polaroid which i1s rotated.
Describe, with the help of a suitable diagram, the basic
phenomenon/process which occurs to explain this observation.

(b) Show how light reflected from a transparent medium gets
polarised. Hence deduce Brewster’s law.

55/3/B 11 P. T,
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23.

55/3/B

WQUE q
SECTION D

M o IS I IAoh Sldel 7 37 Ak I MRI (FEhld 3FIAG
fcferad) STateIur (Thd) a1 Gord g | 3= I8 e 7 o AR
d 34 91¢ ° Th St g™ =18d ¥ |

g SR AWM 9 39 91 H 3794 YRER o AN <hl TETHAl ol TR Side ¥ &1d
i T 394 Hft TIH 2 ¢ < | I8 THR W A 379 TSIl bl 36 G40
foru Tl o forn, difer Sfeet ot 3 Uitassh 6T 22 & o1 § Yfud AR
e Tk | 39 T&U ¥ STl Sl IThT IS 3fad & H hid H ogd Hgrdl
foeft |

39k T W 3y Fefalad geat & 33 @

(a)  ATIhI T H AT, I8 IHIR YT il gRI Tehd oAl 1 TIGH fehal
T ?

(b)  3T9eh TI=I & MRI 9I&T0T o Sa< Hall B oh1 &1 Rl &l ehdl g ?

() I8 HHd gY f MRI % foiu ¥gwh Frashld & 61 99 0-1 T o1, 3899
fehdl TIEH (A9 = 1:6 x 10719 C) W FrarehiF & g ATUA &l Tohr
dict §c1 @l ATYehad qUT =[Aaq9 T T qAM, Al e 10* m/s i
1] 9 MaH AT 2

Asha’s unele was advised by his doctor to have an MRI (magnetic
resonancer imaging) scan of his brain. Her uncle felt that it was too
expensive and wanted to postpone it.

When Asha learnt about this, she took the help of her family and when
she approached the doctor, he also offered a substantial discount. She
thus convinced her uncle to undergo the test to enable the doctor to know
the condition of his brain. The resulting information greatly helped his
doctor to treat him properly.

Based on the above paragraph, answer the following questions :

(a) What according to you are the values displayed by Asha, her
family and the doctor ?

(b)  What in your view could be the reason for MRI test to be so
expensive ?

(c) Assuming that MRI test was performed using a magnetic field of
0-1T, find the maximum and minimum values of the force that the
magnetic field could exert on a proton (charge = 1:6 x 10~1° C) that

was moving with a speed of 10# m/s.
12
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Qus g
SECTION E

24. (a) Tohdl Pecil § Frachld FoIad IRad § 390 T9gfd-args oo (3.04.T%.)
399 Bl A1 3, $Hehl hd SRNWI ? 3fgd ARG hl 8R—al d duiH
HINTT | 38 BUS & Td-FFaehi U1 o 0 I Ieoi@ hHitT |

(b) @ 9T (<[@I) H Ueh 10 cm x 2-5 cm IR I AFATHR A9 & 3 gHT
5cmw¢rmmélgaﬁﬁWW4§dc&qéﬁ§
", G9H o7 v gN, J&T INE T ST MU ATER I of J™T Sl 2 |
EEH & ST IR o THAA o oedd g |
(i) Tpm gum 4 UG Ta[d-args o ol A 3A(Yeh g ?
(i) Top® qET O QI TSN | JdTigd 9RT Sl T hH AT 2

Y I I gfee qeh Afga il | 5
X X X % X % X X
10 em
X X X X < X X X
U< 2:5 cm
X X = X % X % X %
D cm
X X X X X X X %
U= 5 cm

X X X X X X X X

HAAT

(a) TegEdl g (TH) SHA &1 g feikae |

(b)  FTHTishd 3@ <hl HEEAT H 3Hh! HRITAIY hl AT HIFT AT Heal
4 3cud (@) fogqaes 9d (3.WH.Th.) & [0 Uh a5 UTed
EAIE L

()  TrIchid &3 H HUH hidl g3 Hecil H Ueh =sh ohl FAY H I JeATdd]
fogq-ames o (3.TH.TF.) 1 TpHid hl UM % oI Th e o
ERIER 5

55/3/B 13 P.T.O.
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(a)  Describe, with the help of a suitable diagram, how one can
demonstrate that emf can be induced 1n a coil due to the change of
magnetic flux. Hence state Faraday's law of electromagnetic
induction.

(b)  Two loops, one rectangular of dimensions 10 cm x 2:5 cm and
second of square shape of side 5 ecm are moved out of a uniform

-
magnetic field B perpendicular to the planes of the loops with

equal velocity v as 1s shown 1n the figure.
(1) In which case will the emf induced be more ?

(11)  In which case will the current flowing through the two loops
be less ?

Justily your answer.

10 cm
X X X X X X X X
U< 2-5 cm
X X X X X X X X
5 em
X X X X X X X X
U« 5 cm

OR

(a)  State the principle of an a.c. generator.

(b)  Explain briefly, with the help of labelled diagram, its working and
obtain the expression for the emf generated in the coil.

(c) Draw a schematic diagram showing the nature of the alternating
emf generated by the rotating coil in the magnetic field during one
cycle.

25. (a) Tore fega =1 feya smpf p 2 I'ﬂ‘a‘%‘ﬂaf}) digdl o ThdHM
fogga-am o feoa 2 | soehl feufas et < fore vk =2ieieh sgeae ifT |

fgga o AWI=E 1 [ HINY Alg I8 (1) TR Hqed H El,

(ii) STEATA Ao | &l |
Qcollegedunia;
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(b) F& 3@ § 3 feyai & e & oy & fufa=mg =1 guian T R
a

< a >< >
& % & siivhiaiaa e P
+q —2q +q

< I >
S AT o Y8 o 318 W €4 Th foig P o foiu, 36ehl gt r W fova
<h! YT o ToT Teh s3STeh UTe <hITST 16 1 >> a. 5

HAAT

(a)  Toe[q wored bl 9iedTsT ST | $5ehT TH.3TE. (S.1.) AT R |

(b)  TRE ¥\ & 39N ¥ fhHl gAThR a%q 4 Uieg (swg) Tohelt fomg Tmas
o RN Togd Fed 1 HH Td hITST, e AT 1 HH ‘o’ YT I hl

W‘a’%l
(¢) euisy T forel UehEmM SARRE =0 Guda Tret (3M2) & HrUl, 399
x g T Teud fordlt Tomg oX Tagfd-&1 1 A x T HHT 981 Ll | 5

(a)  Derive the expression for the potential energy of an electric dipole

: — . . . =
of dipole moment p placed in a uniform electric field E .

Find out the orientation of the dipole when it is in (1) stable
equilibrium, (11) unstable equilibrium.

(b)  Figure shows a configuration of the charge array of two dipoles.

< a >< d >

+q —2q +q
< r >

Obtain the expression for the dependence of potential on r for
r >> a for a point P on the axis of this array of charges.

OR
(a) Define electric flux. Write 1ts S.1. unit.

(b)  Using Gauss’s law, obtain the electric flux due to a point charge ‘q’

enclosed 1n a cube of side ‘a’.

(c) Show that the electric field due to a uniformly charged infinite
plane sheet at any point distant x from it, 1s independent of x.

55/3/B 12 P.T.O.
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26. (a) IUTY <hl IRHTNT ST |
(b)  BEIH % THgFd & 3TN g Hefeiiad aitfeiadt § quma il Jehid
%! I o U 3R SE18Y, I Ueh MUfdd GHdd aUTi
(1) TopEl 3Tade YU § Waidd al,
(il) ThEl I <19 © Yaidd &l |
(c) Ush GHAA auTy Tohell TeM A1eay ¥ folel H1e™ ° THA (T<01) & @&l

2 | 38 294 & foU Uk 3@ SHE3U 3R 3HY T o 39ddd I <Rl

I shifvu | 3
AT

(a) Weh 3T9dd gUUI | 3IHch ATH- TE! 9% ol AT&dideh adl AEigd Jidiees
S9qT 8 | 39 UldleFa hl ST G o T¢ Teh TohUT ARE SAET AR
3Gk ITANT ¥ YU FHIHUT sl cqd hifaT |

(b)  WehTY oK1 Tk fortor g forslt fomg P W Stf¥afa grar & | o1 Afvaia
R0 g & AW H P ¥ 12 cm gl T U oF W@ T&d1 a1 & | I8 TohL
4w forw farg w stfimfa g, afe o

(1)"20.cm HIhd gl I 39 <9 3,
(i) 16 cm HIhE G I HAIdA 7H 3 ? 5

(a) Define a wavefront.

(b) Using Huygens’ principle, draw the diagrams to show the nature of
thewavefronts when an incident plane wavefront gets

(1)  reflected from a concave mirror,
(11) refracted from a convex lens.

(c) Draw a diagram showing the propagation of a plane wavefront
from denser to a rarer medium and verify Snell’s law of refraction.

OR

(a) A concave mirror produces a real and magnified 1image of an object
kept mn front of it. Draw a ray diagram to show the i1mage
formation and use it to derive the mirror equation.

(b) A beam of light converges at a point P. Now a lens is placed in the
path of the convergent beam 12 cm from P. At what point does the
beam converge if the lens is

(1) a convex lens of focal length 20 cm,
(11)  a concave lens of focal length 16 cm ?
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