PHYSICS CLASS Xil HOLIDAY HOMEWORK

General Instructions :

@
(i)

(iii)

(iv)

)

All questions are compulsory. There are 26 questions in all.

This question paper has five sections : Section A, Section B, Section C, Section D
and Section E.

Section A contains five questions of one mark each, Section B contains five 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.

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.

You may use the following values of physical constants wherever necessary.
c=3x%x10%m/s

h=6.63x 1034 Js

e=1.6x10"19C

Mo=4mx10"7Tm A1

€,=8.854x10"12CZN-1m-2

1

= 9x 109 Nm2cCc2
41re,

Mass of electron = 9.1 x 10-31 kg

Mass of neutron = 1.675x 10-27 kg

Mass of proton = 1.673x 10-27 kg

Avogadro’s number = 6.023 x 1023 per gram mole

Boltzmann constant = 1.38 x 1023 JK-1



Qus - A

SECTION -A

1. ﬁéa.c.aﬁamaﬁaﬁmV=vosmwt%,aﬁwmﬂwﬁa‘?ﬂﬁaﬁmw
T deedl V 3R 4R & ot & 1 fa=ro g9l & fow o difaw)

An a.c. source of voltage V=V, sin t is connected to an ideal inductor. Draw
graphs of voltage V and current ¢ versus wt.

2. < MR P iR Q & IR & YUl § o [ % Wy favar & fa=rom
= feu ogER €1 S MUfie Fell HI emf F T FH & faw 370 § 179 fHd
rerfeRdr <7 SR i ?

] —>

The variation of potential difference V with length [ in case of two potentiometers
wires P and Q is as shown. Which one of these will you prefer for comparing
emfs of two primary cells and why ?




fordt =TT ot ATl I YRIYG Hifew | I8 T FRel W AR =t ®?

Define the term conductivity of a conductor. On what factors does it depend ?

g forell A 2R B 1 fE NOR 12 & fasii & &9 & suam fean mn g1 frfa
TRy Eifay |

A

tp tg tg tgy ty tg t7  tg tg tyg

Two signals A and B are used as inputs of a NOR gate. Draw the output wave
form.

A

tp tg tg oty ty tg t7  tg tg tyg

T FHifoTT foh Tt stewen | fhd 3Tesl e &1 a.c. B9 | HAfSd &
R YR YAIEd et ], W d.c. TG ¥ AT HH HIE GW YamEd & e |

Explain why current flows through an ideal capacitor when it is connected to
an a.c. source but not when it is connected to a d.c. source in a steady
state.
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Qg - d
SECTION - B

Tt fafy grT <wET o eEgem WA § Hafa S o & Far=ia &
IR % ARFE H A T el IReheT T N fRE YR @i T R 2

Show mathematically how Bohr’s postulate of quantization of orbital angular
momentum in hydrogen atom is explained by de-Broglie’s hypothesis.

foret Tohew faegd &= E § ot fg-4a =1 %101 9, ¥ 6, T =0H A § fhy
MU %™ & U =S Fa= Hife |

Derive an expression for the work done in rotating a dipole from the angle 6
to 6, in a uniform electric field E.

() oToREd T fHT YRR 304 Bt § 2 SARI T Hew@qul sy fafew |
(i) FHAIHUSH & IMY W AWM H1 qdoil Wd HEG Hi SaLsiitadl & o
frotre &1 12

(1) How are infrared waves produced ? Write their one important use.
(1) The thin Ozone layer on top of the stratosphere is crucial for human
survival. Why ?

HaEe AR i TheTa] ol Ieeld hifSTT qUT ST HTATITH T GuH HIFTT |

State the concept of mobile telephony and explain its working.

IS BRSO T i1 9T Feiaw ofaeen § B, fhet Wi &1 sTawiyo ik
12.5 eV Sl bt Saferd sraen & o o § 1 Scafsia fafeo @t Jefam qimesd
Tfiehfera FifST 2R 39 9oft 1 Tent g f9od = defva &1 (e fraais
R=1.1x107 m~! &fifsw)

el
AR & TR Wi T STANT Hih FUH SfoTd STae | 3R i 9 IRenfed
T |

A hydrogen atom initially in its ground state absorbs a photon and is in the
excited state with energy 12.5 eV. Calculate the longest wavelength of the
radiation emitted and identify the series to which it belongs. [Take Rydberg
constant R=1.1x 10" m~1]

OR
Use Bohr model of hydrogen atom to calculate the speed of the electron in the
first excited state.
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12.

@uEg - |
SECTION - C
@ I % G w@m & < fafel & o9 &t g8 1 mm qon w< B AfE |
1 m & g0 W W T 1500 nm T & TR & faw fhe-<res
qiehferd sifeg |
®) v folt F AR foad a9 wifee, fF wwated od & < fes
F i et e & 10 e wma &2

(a) In Young’s double slit experiment, two slits are 1 mm apart and the screen
is placed 1 m away from the slits. Calculate the fringe width when light
of wavelength 500 nm is used.

(b) What should be the width of each slit in order to obtain 10 maxima of
the double slits pattern within the central maximum of the single slit
pattern ?

50 R % ol u1g % vae el Wi % 58 W ew Q faemm ¥ ema #
TYMT STER 39 Td & 65 C T A Q/2 T 39 T ¥ a1 g x W e
fag A W +2Q W feord 7

() @I ¥ A A Yd Jd i |

(i) TAM H W gren g fafan

(i) G & F=% C a1 fog A W o omewl W 9@ 9@ Fifaw |

,v'A
-~ r2Q

A thin metallic spherical shell of radius R carries a charge Q on its surface. A
point charge Q/2 is placed at the centre C and another charge +2Q is placed
outside the shell at A at a distance x from the centre as shown in the figure.
(1) Find the electric flux through the shell.

(i) State the law used.

(ii1) Find the force on the charges at the centre C of the shell and at the

point A.
_yoA
T 4+2Q
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14.

15.

16.

17.

iUy AN@ F1 Gl 9 CE fo=md # npn iR &1 <o fmen &1 Hem o
e &t |l o) e sfyrenerforsl a6t vt seRfaer @it
Explain briefly, with the help of a circuit diagram, the transistor action of npn

transistor in CE configuration. Draw the typical shapes of input and output
characteristics.

(a) TRIE SRR 1 e AN@ TifaT |
(b) Y ERIF I IO H WEd! glawi & A fafen)
arerar
() HIH YA 1 HAE FRE IF TR & faw ifae 5oy sifaw gfdfams
O I AT A g T I B
(i) HIF gaueed @ faded smar & fau =we fafew) fed gaucef =t
fadeq e § gfg fFm ¥R &1 51 Fahdl €2

(a) Draw a schematic diagram of a reflecting telescope.
(b) State the advantages of reflecting telescope over refracting telescope.
OR
(1) Draw a schematic ray diagram of a compound microscope when image is
formed at distance of distinct vision.

(i) Write the expression for resolving power of a compound microscope. How
can the resolving power of a microscope be increased ?

« - &9 % g 288U, Wi e 4.5 109 T4 B 1 238Uy, % 1 g T 1 Wisharal
TRekfera Hifae | (fean § s S = 6x 1026 T / fhemie)
Half life of 238U92 against a - decay is 4.5x109 years. Calculate the

activity of 1g sample of 238U, ? Given Avagadro’s number = 6 x 1026 atoms/
kmol.

GPS (eiee difswifA fawey) @ g1 €2 st sweifafy &1 fagia fafaw)

What is Global Positioning System ? Explain its working principle in brief.

G of st Wada T e €2 Fe f ovevas vt | wfed g ¥ 2
(i) hifaes IO AR adih & o9 Hae Jd HIfT |
(i) T uftme fafey food qof ermafs wed= &1 STEn e R

(1) What is total internal reflection ? Under what conditions does it occur ?
(i) Find a relation between critical angle and refractive index.
(ili) Name one phenomenon which is based on total internal reflection.

o



18. < feu wu uftuy # fag A 3R B & o9 gea-uiitar ufefea wifse) afs 3
A 3R B &9 10 V &1 d8 Faifed & < ST, o1 9wy gra el ¥ fo=n mn
AT fehfad ey |

Cl_ 10 l.LF P C2 20 }LF
|
l R

C3=5 }..LF C4 10 p,F

Calculate the equivalent capacitance between points A and B in the circuit
below. If a battery of 10 V is connected across A and B, calculate the charge
drawn from the battery by the circuit.

Cl—|10 I.LF C2-—20 |.LF
M 50 pF ——
|
! R
C3=5 }LF C4 10 |LF

19. Tt grawiRR, 59w e & < gus el W < Husfadl §, & wafgs sk 3
fgdiroes Foefal W e & fou STREg e Eifau | 39 e fagr
fafaw ik wafas iR fadias Foefaal #1 avedl § Wi #1 ¥ & wf §
wefae iR fgdias deedsl % o= Hey T it R e TwER &
o B grafae @R fgdas Fueferl &1 uRd dieeasi ¥ f5a yoR Hefud
B B2

Draw a schematic arrangement for winding of primary and secondary coils in
a transformer with the two coils on separate limbs of the core. State its
underlying principle and find the relation between the primary and secondary
voltages in terms of the number of turns of the primary and secondary
windings. How are the currents in the primary and secondary coils related to
the voltages in the case of an ideal transformer ?
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21.

few o e B, 1 fu= digareti & e fafson qar < fa= weref & fom,
TG dieedl (V) 3R T faega o (1) o foeror 61 qoien T ¥ 1 SR
T YT faga THRIO 1 START FIh T o TH el 1 TgANT TR ST
e ®ite, st (i) fafy= uxref, wg emufaa fafezon &1 g9@ g,
(i) fafsr= digar, wg oo™ g & degEd ¥

I
L
—

v

The given graph shows the variation of photo-electric current(I) with the
applied voltage(V) for two different materials and for two different intensities
of the incident radiations. Identify and explain using Einstein’s photo electric
equation the pair of curves that correspond to (i) different materials but same
intensity of incident radiation, (ii) different intensities but same materials.

I
-
—

fordt TreamrHeT i STHX 9o dicede d forg R uftafda feen smar €2
TR 3@ WifeT e Toieh Yehio § el &1 YfaRie J1d Sifee | feaHeR
w1 gfadia G e

How is a galvanometer converted into a voltmeter and an ammeter ? Draw
the relevant diagrams and find the resistance of the arrangement in each case.
Take resistance of galvanometer as G.
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23.

() NG g WREAR $ fFafaf &1 v Hifa |
i) faf= weifa - digqet & fau fedt wiRerE & afyaefes g |

(iii) FEMT TY SR R SF S R B qer § 3 goa Bt §, adiy
TRISAE & YaIeH 99 9E8 § i fman s g2

(i) Describe the working of photodiode by drawing the circuit diagram.

(1) Draw the characteristics of a photodiode for different illumination
intensities.

(ii1) Why is photodiode operated in reverse bias even though the reverse bias
current is much weaker than the current in forward bias ?

e -§
SECTION -D

frg & Wl & FW I=9 diced AR A1 97 AfwE ¥ 36 w&H & foau
frehrrd X Teal o, i 39 39k B B FE 4 R W M, Ik A
<, < forerk €, 3= 39 7% guEmn fF WiE F oo TR0 F A0 59 YER F
TR T i TEvEE 77 9 fa H Hew [ A T AR W T A A
ST T @ TR, @ S84 a7 ak = fen)

WA TV 6 SER W A S T g & SW ST

(a) Vi H TR0 359 dieed] W HE Fl AEF § 2

b ' wfE o 3e9 vifad-e 1 SUAtid Bl ¢l e it |
(© fm@ iR 3w 9w St gW R 3 qeo fafau |

Shiv had a high tension tower erected on his farm land. He kept complaining
to the authorities to remove it since it occupied a large portion of his land. His
uncle, who was a teacher, explained to him the need for erecting these towers
for efficient transmission of power. As Shiv got convinced and realized its
significance, he stopped complaining.

Based on the above paragraph, answer the following questions :
(a) Why is it necessary to transport power at high voltages ?
(b) ‘A low power factor implies large power loss’. Explain.

(¢) Write the two values displayed by Shiv and his Uncle.
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(i)

wueg -

SECTION - E

e fawr =1 T fafy &1 fagm fafen) dex faw g/ ot omm
yfaiy =1 I * fow 9fmy oM wifew) swEm fear sm aren

YTEfiTR g3 a1 i |

R 3R S e=mel art fordt Hiex fost # 3= fasig feafd A9 40 em W ™
T Fet ¥ 1 Afe gfade S % ured § i 30 Q 1wy wAfH ) fea
S, @ g fad feafd A | 50 cm T W 9T B 81 R SR S F AN @
I |

A
R S
A j B
[
arerar

(a) THEHH foed 49 E  feod fgya oot b oA fRelt foya s
a1 el & fou =S oo &ife) |few w9 7 faed gg, 9w
et =t fowm 1 faemn wifsw ) 39 dfew w9 7 sifyersa sifsw)

(b) ¥E TEC T &= i fewn | 01 o I g Foredt fgya =1 feafas <t

T4 u(0)=—p.E 5N =I5 F ST &1 IW UHR, T THHT el
Gqor =i feafd @ Tl dqeam =t feafa # ool & o foen 0 0k
I Hifeg |

5
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(i)

@
(i)

(ii1)

State the principle of working of a meter bridge. Draw the circuit diagram
for finding an unknown resistance using a meter bridge. Derive the
relevant formula used.

In a meter bridge with R and S in the gaps, the null point is found at
40 cm from A. If a resistance of 30 () is connected in parallel with S, the
null point occurs at 50 cm from A. Determine the values of R and S.

30 Q
NN
R S
SV
A B
—
OR

(a) Deduce the expression for the torque acting on a dipole of dipole

moment p placed in a uniform electricfield E. Depict the direction
of the torque. Express it in the vector form.

(b) Show that the potential energy of a dipole making angle 6 with the

direction of the field is given by u(0)=—p.E. Hence find out the

amount of work done in rotating it from the position of unstable
equilibrium to the stable equilibrium.

TRFAR T ATHIhd TNE G |

g Tz for HEaIgE | AT 1 Sedeh SPF 1 =9 3R g9 99
1 e W fel 9E w1 3@ 0 # Fn wed 72

HE TARM 100 V fava=R a% &Rd 81 & I991 0.004 T & THEHH
TS &7 H, S gHH! Tq Hi 0 F TEEd §, TAY H@ T gAaA
% garg 99 & e afewfaa wifsw)
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(iii)
@iv)

@
(i)

(ii1)

@

(i1)

(iii)

EPe))
Y, T, FERR e, S 1, 8 1, S T awd gee feem §
JaIEd & W ¥, % HRU e 8 W@ i |
TH 9% & R T A6E W 39 gEhE & & fau =ivew fafew)
gfd Twid @R W 9 & fau SAseh a1 hife |
9 9 i fewn fuifa sifew)
I T @ H, R PQ TR ¥, Sefe afer urt ABCD, 399 WaTted

HRIST % HRU, A FE & fAC @dd 81 FR0 Gied 98 Seoi@ w6
urer fer foem & wifq steren Fo FEAT SR HIQT T

P
A— B
I A y
Ia D < C
«—d—>«—d—

Draw a neat labeled diagram of a cyclotron.

Show that time period of ions in cyclotron is independent of both the speed
of ion and radius of circular path. What is the significance of this
property ?

An electron after being accelerated through a potential difference of
100 V enters a uniform magnetic field of 0.004 T perpendicular to its

direction of motion. Calculate the radius of the path described by the
electron.

OR

Depict magnetic field lines due to two straight, long, parallel conductors
carrying steady currents I; and I, in the same direction.

Write the expression for the magnetic field produced by one of the
conductor over the other. Deduce an expression for the force per unit
length.

Determine the direction of this force.
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(iv) In figure given below, wire PQ is fixed while the square loop ABCD is

@

(b)

(a)

(b)

©

free to move under the influence of currents flowing in them. State with
reason, in which direction does the loop begin to move or rotate ?

P

Q
U HIfST f deitise & Ra - 318 &1 sifufo=ame 9. $9 o 21, fed
Tloiize 9 el 3 91 Tl i disal § g qiedd &l &l
ST 3TNE g 39 ¥ #I fafee, 599 <t yrestt memi &6t @i
TR emafad s1gfad yeRr, yfaa & S 81 HE9 H g Hifee |
suw,%aﬂﬁqﬁﬁmmm‘iﬁ’ 3R AR o & o GaY,
w=tan i, Bl ¥

AT

o= 4 ST STgER n, 3R n, AR 6 o HEH B JUF FE oA R
aghdl B & et Tiefa g8 g0 39 qed a1e W feem forelt fagfora
fomr 0 &1 wfafersr 7 e ®1 7% fog wifSw % :

u \ V-
39 S 1 ITAN Hlch o et H3 T HITS | SEeash o e

difaw |

FIE I o9 frdl Toaqe gdu W feug €1 ore fwdt o &1 39 R W@
Sl €, o fom et ofg-gdur % Haem g o9 99 & gfafes & o= a8
T (RAF|) T 811 3779 39 J&I01 1 3TAR, IqA @9 I BRE g4 J@
w0 B {59 yHR F1? a9 § e &g |
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(b)

(a)

(b)
©

Explain why the intensity of light coming out of a polaroid does not
change irrespective of the orientation of the pass axis of the polaroid.

State, using a proper diagram, the condition when unpolarized light
incident on the boundary between two transparent media produces
polarised light. Explain briefly.

Hence show that the angle of incidence ‘iB’ is related to the refractive index
w by the relation, w=tan iB'

OR
A point object O on the principle axis of a spherical surface of radius of

curvature R separating two media of refractive indices n; and n, forms
an image T as shown in the figure.

Prove that

0 ’&M = T 1
u ’:\ v

Use this expression to derive lens maker’s formula. Draw the necessary
diagram.

A convex lens is placed over a plane mirror. A pin is now positioned so
that there is no parallax between the pin and its image formed by this
lens-mirror combination. How will you use this observation to find focal
length of the lens ? Explain briefly.



