QB365 - Question Bank Software

SET-3

Series SSO Code NO 55/3/C
A .

Roll No. ?gﬁ\yjﬁg@aﬁ s i 3eE

Candidates must write the Code on the
title page of the answer-book.

o YA T H T foh 38 Y99 H Gigd I8 16 ¢ |

o TH-UA H Figd FTU Hl AR T T hig W1 Hl B IT-IEehl o JE@-I8 W
g |

o FHUII I B A foh 3 TH-TAH 26T § |

o FHUAT T 1 IW {TEHT & HIH ¥ UgeA, T 1 Huleh a9 ford |

e 3O YH-UA Hl Ugd % fow 15 fide w1 au fean = B | g9 o foaw gat
H 10.15 S fRaT ST | 10.15 S & 10.30 &1 dh BT hadl TH-IF I Tl
3TN 39 AT & GRF o IT-YfEdeh! W g 3Tt T81 fore |

e Please check that this question paper contains 16 printed pages.

e (Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 26 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the
students will read the question paper only and will not write any answer on
the answer-book during this period.

wifereh fomm (Sgri=ies)

PHYSICS (Theory)

FEgiRa 7 : 3 To2 SfeHaTH 37% : 70

Time allowed : 3 hours Maximum Marks : 70

55/3/C QB365 - Question Bank Software P.T.O.




QB365 - Question Bank Software

?-777-772779%7:

(V)

(it)

(i11)

(iv)

(v)

55/3/C

Y 77 ST & | §F J97-97 § T 26 T 8 |

3G J97-97 & 5 YT & : @V 3, @V §, GUS &, TS ¢ N GUS T |

GUEHHE JoT 8, JA9FH BT 1 HF & | @S THS Jo7 8, JA9H 2 AHFH 3 |
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BN GES T3 Jo7 8 JdH 5 3% 5 /

J97-97 § THT W FI3 [dHeT 781 8 | T, 3 3Pl Gt Uh I H, diT B
JIc? U Y97 H 3R qie 371 dic? dil I § STl TI7 JeTT 1637 T 8 |
98 Io1 7 37191 130 T 5T 7 G FacT TF FIA & HE 8/

STET SavIF &1 379 [Hrafifaa sifdes [Aadies! & -l &7 39917 H Thd & -

c=3x10%m/s

h =663 x 10724 Js
e=16x10"°C

n,=4nx 107" Tm A1

g, =8-854 x 10712 C2N~1 m2

1
4re
(o]

=9x10°Nm?2(C?2

m, = 9-1x 1073 kg

¢ 1 GoIHH = 1-675 x 1027 kg

Il T gMH = 1-673 x 10727 kg
TG T = 6-023 x 1023 ufd 7 #ie
Siegad™ =dm = 1-38 x 10723 JK!
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General Instructions:

(i)

(ii)

(iii)

(iv)

(v)

55/3/C

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=3x10%m/s
h =663 x 10734 Js
e=16x10"°C
n,=4nx 107" Tm A1
g, =8-854 x 1072 C?N1m™

1
4re
(o]

=9x10°Nm?2(C?2

m, = 9-1 x 1073 kg
Mass of neutron = 1-675 x 102" kg
Mass of proton = 1-673 x 10727 kg

023

Avogadro’s number = 6-023 x 10“° per gram mole

Boltzmann constant = 1-38 x 10723 JK!
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SECTION A

ST drgehl shl “Tfasfierdr ge i aftwifya Hifse | sgen wm.e1E. (S.1.) 9Ee
fafgu |

Define the term ‘mobility’ of charge carriers. Write its S.I. unit.

fopeft St wer =t amR. (LCR) ufuer &, V;, = Vo = Vg 8 | Itk 7o <t A9
g ?
In a series LCR circuit, V; = V, # V. What is the value of power factor ?

forelt IWITTa < <1 HIeh gl 38 g1 JSai hi @shdl ST o UK 3 | TF
& 9T o YA hl HH T & ?

The focal length of an equiconvex lens is equal to the radius of curvature
of either face. What is the refractive index of the material of the lens ?

o fregd-d9 E 1 sufeafy # e woded e % ogew P % fg sy
fetfeT |

%
Write a relation for polarisation P of ‘a dielectric material in the

%
presence of an external electric field E .

fordt p-n @Y 1 3 A S W F= BT B 2
What happens when a forward bias is applied to a p-n junction ?
Qus o
SECTION B
(a) HOR & TA@N (AEW) qd Tefedd (7hH) yhii # = (¥T)
SHifsre (fafew) |
(b) B T T W WIH STTIAN hl HAY H TIE HIFT |

(a)  Distinguish between ‘Analog’ and ‘Digital’ forms of communication.

(b)  Explain briefly two commonly used applications of the ‘Internet’.
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7.  foan mn g frad sraeen i, B, = — 136 eV ad 9 &9, ay = 0-53 A |

Y 1A HIC foh FA-Tan STaeem H F@h @M U Soagi o YoM STt
AT T ThAU W 3T AR H Trelg ¢ Scil qulesd & UH § 1 Iiadq
BT | 2

Given the ground state energy E, = —-13-6 eV and Bohr radius
a; = 0563 A. Find out how the de Broglie wavelength associated with the
electron orbiting in the ground state would change when it jumps into the
first excited state.

8.  TEESH T (TeH) % foT R & 38 AR & fafaw fSEs smar =
BISGISH WA & TFgH § Icis 13T hl TheidTydeh IRl Sl ST Hebell B |
et g & ST 8 H, 1@ 1 aTeed &1 7 1, i |
[fezm o B Tt fd® R = 1:03 x 107 m™Y] 2

State Bohr’s postulate of hydrogen atom which successfully explains the
emission lines in the spectrum of hydrogen atom.

Use Rydberg formula to determine the wavelength of H line.
[Given : Rydberg constant R = 1:03 x 10" m™]

9. faggq ufmet (Sett) & woeh fort@is & o fmi 1 Seorg shifsTe aen geht gfee
% foru s fofau | 2

State the two Kirchhoff’s rules used in electric networks. How are these
rules justified ?

10. 37 HE@YUl fafirse qevl 1 Seor@ hitie, {8 safaehtor aen Sfera foaa ded
T T (9e) fomam < dhar R | 2

AT

gXeefl qon gereefl i FEAT q9n wrifaly & off" qo A=/l e Hif | 2

Write the important characteristic features by which the interference can
be distinguished from the observed diffraction pattern.

OR

Explain the basic differences between the construction and working of a
telescope and a microscope.
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SECTION C

forelt JRMI-EAG 88 W T digdr qen 4 G 1 TR AMAd BH H
TehT¥I-ToRq IcES BT 8 | UATS foRq o/ W &= 99E g, 3§ Yedeh oI |
3= gt Tl i sTafEfdd W gU () T i disrar i - sern S,
(ii) 3tmafaa fafertar 1 eTrgfa =t serT ST, 3R (i) TE fava =t sgr ST 2

Teh G T Rl for@ent 319+ I 6t gfee hifre |

Light of intensity T’ and frequency V' is incident on a photosensitive
surface and causes photoelectric emission. What will be the effect on
anode current when (i) the intensity of light is gradually increased,
(i1) the frequency of incident radiation is increased, and (iii) the anode
potential is increased ? In each case, all other factors remain the same.

Explain, giving justification in each case.

ferelt oiforeet o1 wfshar oTa%en o e el STl 2 p-n-p, SIVRET T Teh IOy
IME TR T2 e fF J8 eifoiet yaes. i wifa H8 S i 2 |
weeq: fafge fob foret aifvieer &1 (1) 3MeR uden dun w8 IMfufsE 3k
(ii) ScEcieh SFcateeh Saftifya = gar & |

When is a transistor said to be in active state ? Draw a circuit diagram of
a p-n-p transistor and explain how it works as a transistor amplifier.
Write clearly, why in the case of a transistor (i) the base is thin and
lightly doped and (ii) the emitter is heavily doped.

(a) TERU ¥ g fREl ofcu (FW) TGN Hehd I I= AEM AT H
gR@fdd i shi HTETIHRAT o [T T HEwYUl hiehi 1 oo hIfT |

(b) T HIZAH Hohd o @Y TohEll AR ATEH TUT I Teh (@I SHIET
3T gWIST foh $oh STEATTU ¥ THUMHT S WGTeTd auT ohdl ITed e
2|

(a)  State three important factors showing the need for translating

a low frequency signal into a high frequency wave before
transmission.

(b) Draw a sketch of a sinusoidal carrier wave along with a
modulating signal and show how these are superimposed to obtain
the resultant amplitude modulated wave.
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14. 79! A9 INUY 37e¥E X, Y d97 Z 6T U 8 | oe 31add X ! [Hivea dieedn

% TH. (a.c.) | & g TR & ST 11 7, A R a1 dieedl 0 (Th &)
HAT W B 8 | I F@IT Y HI X o 1Y Aviishy H Sigepd | & o Bl @
gAITa feRam ST 8, a1 dfeedl shell § foR[q 910 § /4 310 Tl & | W, Y

o TIF W Z Sl X & 1Y A0k | et ¥ YW Shell § dieedl ¥ /4 3T &l

2 | a9y Fg¥el X, Y 91 Z =l 98-y |

e 3 fiH1 3TaFdl o AvihA H TAISM I, SH @i & &0 4 Sig fear s, @
uftay &1 wfhemen fgffa Hifvw |

SITE | h1 AT TAT GRT 6 S Toh AT SH13Y 3R 39 UTH 6 Had I
3oehg HIfT | 3

You are given three circuit elements X, Y and Z. When the element X is

connected across an a.c. source of a given voltage, the current and the
voltage are in the same phase. When the element Y is connected in series
with X across the source, voltage is ahead of the current in phase by n/4.
But the current is ahead of the voltage in phase by n/4 when Z is
connected in series with X across the source. Identify the circuit elements
X,Y and Z.

When all the three elements are connected in series across the same
source, determine the impedance of the circuit.

Draw a plot of the current versus' the frequency of applied source and
mention the significance of this plot.

15. < = ggret o =rctent o fow, forpq-a= (E) & 919 910 oFed () o qiEad ol
T o T Th TP (ST0E) SAEY | 36 IT% & ATeTeh-9gle o 34 01 o &R
H w g i wehdt 7, e Swm faga uiwen ® (1) "ee gfatg qen
(ii) TeTh AR SHH | IUYH Uit & === § Toham S dehe B 2
ST <h! TUATE AT T HH mm s~ L hl il T 3TMehfcrd foham T 7 | T
ot forelt AR ¥ $o UFER it SIfe A geq gm Tonfyg i S Fwdt B | GEA9
T HIMT | 3

Plot a graph showing the variation of current density (j) versus the
electric field (E) for two conductors of different materials. What
information from this plot regarding the properties of the conducting
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material, can be obtained which can be used to select suitable materials
for use in making (i) standard resistance and (ii) connecting wires in
electric circuits ?

Electron drift speed is estimated to be of the order of mm s™'. Yet large
current of the order of few amperes can be set up in the wire. Explain
briefly.

R — wred fem i fafae | R’ B & foref amaTEl gaeer o (v
Y T AT I8h g 8 % G T Foa fopelt formg w, grahia & o e =ses
T SIS | SET UTS 3 heg, W TrahiT & o foTT =ieieh foAfa |

State Biot — Savart law. Deduce the expression for the magnetic field at a
point on the axis of a current carrying circular loop of radius ‘R’, distant
%’ from the centre. Hence write the magnetic field at the centre of a loop.

TIoise hl T HEll Bl 8 ? AT UIeRIZE g guisy foh eprer <t at ot
Tepfd ST Bt 2 | TRt dieRise & qrolid wehrer <Y <ferar § g
TE gan, W & (FR) dieiisg sl qiitd 3187 e rhiferae $o ot 8 | Ty
Hife F=i |

What does a polaroid consist of ? Show, using a simple polaroid, that light
waves are transverse in nature. Intensity of light coming out of a polaroid

does not change irrespective of the orientation of the pass axis of the
polaroid. Explain why.

IR SRS 1 Hft=d 8 BIdl g ? SHIS & U0 o s 3Tcq-gvaiciyeh &y
Ficed 3H W Wi 3= Tae[q-aF 8 30 g 911 § 2
Teh YRy ARG <l TgEdl 9 S RIS 6l dicedl [FEe & &9 § wRIa &

U il |

AT

(a) ARG <hl HEAT 4 Toe¢ hifoe for forell it sre d sl 87 3R fava
TR fhe TR 1 B |

(b) ARG forelt pn TfY SEIE W *IZ Y dleeal JIY® il 9T, ql
3ok UfYepl fava o 1 gwre gim, Sid I8 (i) wfefes sEfdd 8, 3t
(ii) TEATGRE SR § ?
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How is a Zener diode fabricated ? What causes the setting up of high

electric field even for small reverse bias voltage across the diode ?

Describe, with the help of a circuit diagram, the working of Zener diode
as a voltage regulator.

OR

(a) Explain with the help of a diagram, how depletion region and
potential barrier are formed in a junction diode.

(b) If a small voltage is applied to a p-n junction diode how will
the barrier potential be affected when it is (i) forward biased,

and (ii) reverse biased ?

ap

19. fmfafed fagd-gresha a0l 1 36 d@d gU aUlesd o A H e

(a)  y-(7rmn) femtot
(b)  gEwawi
()  wEE-feo

(d e @
T TN hE Ic9d BIdl & ? Fah [Ahol hl (i) geefl < qT9 o FURO
(FAST) | e (i) HHcreh TMIAR § 1 fiehl § 2 3

Arrange the following electromagnetic waves in the order of their
increasing wavelength :

(a)  y-rays

(b)  Microwaves
(c) X-rays

(d) Radio waves

How are infra-red waves produced ? What role does infra-red radiation
play in (i) maintaining the Earth’s warmth and (ii) physical therapy ?
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.. (d.c.) St T et W Toret THTR qfgent GuTiE o ARG B & IhH

I G § Tse Hifu |

foreht |aTiar 1 a1t ‘¢’ 8 | T dell g0 $9 V’ dice deh SAER fohal Siral
2 | O THY WA 9 HI g HuThe H ufgeieti & = 1 ght i usd
H g g1 R foa S 2 | TR 3 dfgemisti & = % UM H T
T Tid (Ug) g W fean Smar 8 e wagde (k) s A 1<k <2 7 |
a8 TfaRed @ @ ywmE 9em -

(a) Hmﬁﬁﬁ@ﬁ%aﬁaﬁ@ﬂ?ﬁﬁ

(b) &G | ghed

3T IW h gfee & foru srmawares e fafa |

Explain briefly the process of charging a parallel plate capacitor when it

is connected across a d.c. battery.

A capacitor of capacitance ‘C’ is charged to ‘V’ volts by a battery. After
some time the battery is disconnected and the distance between the
plates is doubled. Now a slab of dielectric constant, 1 < k < 2, is
introduced to fill the space between the plates. How will the following be
affected :

(a)  The electric field between the plates of the capacitor

(b)  The energy stored in the capacitor

Justify your answer by writing the necessary expressions.

léC o TR BT faee (39) TshH ol TciiehTersh &9 | fafge | = Ieunfea
forerest X, ' C o1 Tk & a1 w2

e T & geAE qH, m ('5C ) = 11:011434 u AT m (X) = 11:009305 u.

39 UshH 1 Q-HH 3HThIcTd hIfT |

Write symbolically the nuclear B decay process of 1;0. Is the decayed
product X an isotope or isobar of 1;C ?

Given the mass values m (léC) = 11011434 u and m (X) = 11:009305 u.

Estimate the Q-value in this process.
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22. 10 cm HIhH gl o fohell 3T oW o A Th 9%] @ ¥ 15 cm G W 2 |
o8 o yidfers 1 feafa aon wehfa s Y | 39 swaeen § 20 em sk
s & Tt 3raaa cdur wt @l W @ S arfs sifae gfafars, g
feafa & a7 2 3

An object is placed 15 cm in front of a convex lens of focal length 10 cm.
Find the nature and position of the image formed. Where should a
concave mirror of radius of curvature 20 cm be placed so that the final
image is formed at the position of the object itself ?

Qus 3
SECTION D
23. TSl @ Wdl | fagq 1 818 39F 2aX o 91 | S8 YT & 38 e i
3 SR W hl Hifeh 39 e A Wl sl gga € FHA 20 @ off | 37sfid
ISt 4, S U e 9, 38 auemn o fagq vite o 39 JERu § 39 erEd

1 T HEwd @ | ITS(d ol S 99 2Tl o1 Wt TR H A1 T, o I8 I
M & ToTw WA At s o fem |

freaferfea w1 @ 3 G 4
(a) Torga o & uftes & fow 3= dicedn =i smawas 2 2

(b) T wifcs Tories w1 aTerE SAferes it e B | T i |

(c)  TSfa AT 3Tk dTaTS g Jaidid g Jedi i fafEn |

Ajit had a high tension tower erected on his farm land. He kept

complaining to the authorities to remove it as it was occupying 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 Ajit
realized its significance, he stopped complaining.

Answer the following questions :

(a) Why is it necessary to transport power at high voltage ?

(b) A low power factor implies large power loss. Explain.

(c) Write two values each displayed by Ajit and his uncle.
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SECTION E

24. (a) Tordll s foga-em # us Febr (feew) o @ 3fmaw g, @1 g, A
ran r, W fa ¥ w e f e w9t % A sss
i |

(b) T GHaTg BIYSt ABC 31 % YT 6l FaTg [ @ | $8eh 3161 9L ShH:
+Q, +2Q AT - 3Q, T fo=g 7™ T 7T 7 | ARG 7 ATART I FHHA:
A,, B, 31 C, W faeenfyq foran Smu, dt 38 =% feufa & @@ 4 fepa
T HET BN, & A, B, I C, HEM: AB, BC A1 CA & #ea-fog
g2

A+Q

B (+ 2Q) B, C(-3Q

HYAT

Torq w1 qRATST §NT | $9eRT TH. TS, (S.1.) AEeh faifaT |

TIE o oM 1 Ieor@ R saTE i | foreft TAmRR Smhfa < S @ ® |
3 g T feura foret formg oTmawr + o & U1 ATt Y TR wore Aq AT |
$EHI T AT i GNEg (F75) i It Y53 o A15H (ATHT) TAT AR |
el =t 7t par 2 wse AT |

(a)  Deduce the expression for the potential energy of a system of two
— — . .
charges q; and q, located at r; and r, respectively in an external
electric field.
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(b)  Three point charges, + Q, + 2Q and — 3Q are placed at the vertices
of an equilateral triangle ABC of side [. If these charges are
displaced to the mid-points A;, B; and C; respectively, find the
amount of the work done in shifting the charges to the new

locations.

AH+Q

B(+2Q B, CC3Q

OR

Define electric flux. Write its S.I. unit.

State and explain Gauss’s law. Find out the outward flux due to a point
charge + q placed at the centre of a cube of side ‘a’. Why is it found to be

independent of the size and shape of the surface enclosing it ? Explain.

(a) forelt pecft & T-Iehea ol gRwifg hife | forelt afemferem
ke L R | 359 el fEd 9 o 6 Y § T % 9o W,

g0 Gfd St o 79 % U Tk suseh g1ed i |

(b) 20 cm Y % Ueh FHR A9 (T[9) MNOP @i &fdst €9 # sm@ #

TIMT MU AER, foret ThamT graehi & § WEn T 7 | greehi &
i feen Seater (Fig) = i A2 | 39 I H 20 cm s~ F TR/ AT

¥ i1 1T 2 qlieh 98 Jrachid & § STt Hehed 9T, |

X X X X X X

X X X X X X

20 cm X X X
M N

X X |x x X X

év

X X |x x X X
P O

X X X X X X

X

X

X

X

X

X

X

X
X
X
X
X

X

X

X

X X X

X

1m

() IR &7 ¥ e feherd gY, 39 o | I fagq ama i feen

%I ST | 39 I (M) | Toed 9T e aeh a1 At 2
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(a)

(b)

(a)

(b)
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(i) EHY % B &9 H (H1Y) Jraehd Fotord a1 SR foRd-arash

9 (3.UA.U%.) % uiedd (fa=ed) =i e & fou s o
SHIET |

YT

ot GTepR AT BT AR A # 3R 3ER I W YaTied & @ 3 | 6
U] Graehd & {1l hl GRI13Y (SH13Y) | I8 auIisy foh 7@ o9 ()
Th U TS grh bl Wil oAaER el & Fomer gk s

%
m=1A |

foreft gferferent &Y o 2 7 B, 3R Bam ‘@’ ®, 3Heh! Ufd Ushieh
g U AR o B Shl T@AT ‘n’ § AT $HE T TR g T YaTtad &l
W 2 | TEhI I @ W qAT GMATTRT 6 g & ¢ g0 W e foret
fog W, gresha & & fou =ise Feam I | 39 =9 61 g,
‘m A ATEO % B (CT) Tk o hRUI AT TrhT & I
i |

Define self-inductance of a coil. Obtain an expression for the
energy stored in a solenoid of self-inductance ‘I’ when the current
through it grows from zero to T

A square loop MNOP of side 20 ecm is placed horizontally in a
uniform magnetic field acting vertically downwards as shown in
the figure. The loop is pulled with a constant velocity of 20 cm s~!
till it goes out of the field.

X X X X X %X x X x
X X X X X X x x x
20 cm X X X X X X
M N
X X |x X X x X X X
év
X X |x x X X X x X
P O
X X X X X X %X %X X

X X X X X X X X X

«——— 1Im

1) Depict the direction of the induced current in the loop as it
goes out of the field. For how long would the current in the
loop persist ?

(ii))  Plot a graph showing the variation of magnetic flux and
induced emf as a function of time.

OR
QB365 - Questiom Bank Software




26.

55/3/C

(a)

(b)

(a)

(b)

(c)

(a)

(b)
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Draw the magnetic field lines due to a circular loop of area A

carrying currerﬁ) I. Show that it acts as a bar magnet of magnetic

%
moment m=1A.

Derive the expression for the magnetic field due to a solenoid of
length ‘2 I, radius ‘@’ having ‘n’ number of turns per unit length
and carrying a steady current T’ at a point on the axial line,
distant ‘r’ from the centre of the solenoid. How does this expression
compare with the axial magnetic field due to a bar magnet of
magnetic moment ‘m’ ?

I & fo-forl wom A, oo e fommeft safaestor fbstt & fore wftere
(3rdt) =1 gTed <hIRT | 3E@ b Y <iers & foe sete Sgeas i |
T9ITsy foh 38 ST § U W uTed fihel O, arad O il Ushel (ST &
e farad 9t o1 TSR # |

foford 9 O v Tt (feore) i =tes fopat BT =nfae e sas
10 3f=rss forel T &t & Ted & Hda 3fess & 3Tt U | e,
v 3 e < o9 61 gl 1 mm 2 991 Seh FEI 500 nm TR
T TR B 2

3T
3 A 3T @8l Ly a1 Ly, 6l BIehE gRAT ShT: f; A1 £, 8 | 3 39
TR TEqeh § 1@ 7T B o 3Rt et Tt (T f) B | Tk aEq ol
L, o %8 & T (STR) [hHT forg T TE 2 | °1F % 369 IS gRI, 36
G 1 TfIewsl ST S o [T Th FRUT STRE@ 18T AR 304 39
TATSH I BIhE Gll o 1Y S T HIT |
I AN@ H TIMC T AR Fhet fii57 ABC & wAs AB T SRR i
T Tohtor PQ 3Tfad Bl 8 3T %ot AC & 39 YR i gidl ® T
AQ = AR.

A

B C
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(a)

(b)

(c)

(a)

(b)
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59 4 © 55 ToRor & AT il <3 & 10T (L0 TG sATsY | Ife frsq

1 BT 60° 2 3N S50 & e o1 3UadqTe /3 B, 9 AU HIv
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In Young’s double slit experiment, deduce the conditions for
obtaining constructive and destructive interference fringes. Hence
deduce the expression for the fringe width.

Show that the fringe pattern on the screen is actually a
superposition of single slit diffraction from each slit.

What should be the width of each slit to obtain 10 maxima of the
double slit pattern within the central maximum of the single slit
pattern, for green light of wavelength 500 nm, if the separation
between two slits is 1 mm ?

OR

Two thin convex lenses L; and L, of focal lengths f; and f,
respectively, are placed coaxially in contact. An object is placed at
a point beyond the focus of lens L,. Draw a ray diagram to show
the image formation by the combination and hence derive the
expression for the focal length of the combined system.

A ray PQ incident on the face AB of a prism ABC, as shown in the

figure, emerges from the face AC such that AQ = AR.
A

B C

Draw the ray diagram showing the passage of the ray through the
prism. If the angle of the prism is 60° and refractive index of the
material of the prism isv/3, determine the values of angle of
incidence and angle of deviation.
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MARKING SCHEME
SET 55/1/C

Q. No. Expected Answer / Value Points Mar | Total
ks Marks
Section - A
Set-1, Q1 | Power factor = 1 1 1
Set-2, Q5
Set-3, Q2
Set-1, Q2 i) Width of depletion layer will decrease 1 1
Set-2, Q4 i) potential barrier will decrease
Set-3, Q5 iii) junction will conduct
(Any one point)
Set-1, Q3 1 1
Set-2,Q2 | P=€, X,E Y
Set-3, Q4 (Also accept if the student writesP o« E orP =X, E )
Set-1, Q4 Mobility is defined as drift velocity per unit electric field Yo 1
Set-2, Q3 oru= v?d
Set-3,Q1 15y unit- m?/Vs or Cm/Ns &
Set-1, Q5 1 1 1 Yo 1
Set-2, Q1 ]_C = (u— 1)(R_1 - R_z)
Set-3, Q3
su=15 Y%
(Award 1 mark even if direct answer is written)
Section - B
Set-1, Q6 : : .
Set-2, Q7 Two differences between Interference and Diffraction pattern 2
Set-3, Q10
Interference Diffraction
1| All the bright bands are of same Intensity of bright bands goes on
intensity. decreasing with increasing order.
2| All the bright bands are of same Not of same width.
width.
3| Dark bands may be completely dark. | Not completely dark.
4] Number of fringes are more. Less in number.
(Any two) Ix2 |2

[ Award only 1 mark if student draws intensity distribution curves for both
without writing points]

Or

Chandigarh SET I

Page 1 of 18

Final Draft

QB365 - Question Bank Software

17/3/2013 4:50 pm




QB365 - Question Bank Software

Difference in Construction - 1
Difference in Working — 1

Microscope

Telescope

Construction

Objective is of very
short focal length and
short aperture and eye
piece of short focal

Objective is of large
focal length and large
aperture but eye piece
of short focal length

length  and large
aperture. [f, > f,]

It will form magnified
image of a small
nearby object.

(Object is placed close
to focus of objective
which forms real and
magnified image.)

and short aperture.

Working It will form magnified

image of distant object.

(Objective- will form
the 1mage of distant
object at its focus and
image is- diminished.)

Yot
Yo

Yot
Yo

Set-1, Q7
Set-2, Q10
Set-3, Q8

Postulate - 1
Formula for H, line — %2
Substitution and calculation- %2

Postulate- Energy is radiated when an electron jumps from a (permitted) higher
to lower orbit and it equal to the difference in energy in the two orbits.

hU:Ei—Ef

1
P Ryl

1 1
el

=103x107 x = v A,

[ Award % mark if student only writes

6.99 < 10~7 m = 699 nm

— 1 1
_RH[nf_z niz]

> =)

Yo

Yo
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Set-1, Q8
Set-2, Q6 Kirchhoff’s laws Yot
Set-3, Q9 To justify them Yat+Ys
Kirchhoff’s I Law: (JUNCTION LAW)
Sum of the incoming currents at a junction = Sum of outgoing currents
[Alternatively Yo
Algebraic sum of all the currents meeting at a junction in the electrical circuit is
zero]
2" Law : (LOOP LAW)
The algebraic sum of the changes in potential around any closed loop involving | %
resistors and cells in the loop is zero
[Alternatively
In any closed electrical part of circuit, sum of the e.m.f s is equal to sum of
products of various currents and resistances through which currents pass.]
To justify
First law is based on the law of conservation of charge. Yo
Second Law is based on the law of conservation of energy. Yo
Set-1, Q9
Set-2, Q8 Formula for de Broglie wavelength — 1
Set-3, Q7 Calculation and result — 1
Formulaused A = - = —= 1
mv 2mE
hi_ B
A - Eq
since E,, « nl—z Yo
Forn =2 E, = i—l
Yo
| 1_1
1z 4 2
[ Award % mark if the student only writes 4 = mlv]
Also accept any other correct alternative answer.
2?:% 830 (a) Difference between Analog and Digital signal 1
Set-3. Q6 (b) Any two uses of internet 1
Chandigarh SET | Page 3 0of 18 Final Draft 17/3/2013 4:50 pm
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(a)
Analog signal Digital Signal
(Any one of the two) (Any one of the two)
It is single valued function of time | These signals take only discrete set 1
or varies continuously with time of valuesi.e.Oor1l
alternatively alternatively
I\H.]“d'-'l'!f‘l‘ e l ] . —
“\ 4"'/
(b) Uses of Internet : Any two 1y +
( E mail, E- banking, chatting, file transfer, e-shopping, e-ticketing, surfing etc) | 1,
Section - C
Set-1, Q11 Formula Y
Set-2, Q20 Graph 1
Set-3, Q15 Information from the graph
Selecting the materials 1
Explanation for large current Ya
Jj=0E Ya
it 1
A
B
0 — E
Slope of the graph= conductivity (o) Yo
Material with less slope (smaller conductivity) is used for making standard
resistances and material with greater slope (higher conductivity) for making Yo
connecting wires
We have I = ndev,
Although v, is small but n (electron number density) is very large. Hence the Ya
current can be large.
Set-1, Q12
Set-2 821 Statement Yo mark
Set-3' Q16 Derivation of magnetic field on axis 2 marks
’ Magnetic field at centre Y mark
Chandigarh SET | Page 4 of 18 Final Draft 17/3/2013 4:50 pm
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Biot Savart’s law

d_B)O( I dlxr

Yo

—_— dlx#
Or dB= 21 =F
4 r

[Also accept if the student writes dB « I, dB « dl and dB « riz]

Yo

Derivation
The resultant magnetic field will be along the axis as the perpendicular (to the
axis) components cancel out in pairs.

B=foe”RdB cos 6 y
2

_ f 2R po  Idl R
"o 4w (R24x2)  (R2+x2)1/2
1
_ kol 2mR? A tolR? %
T 4m (R24x2)3/2 T 2(R24x2)3/2
At centre, x=0 1
. g, = !
“Bo = 7p
Yo
Set-1, Q13 -
Set-2, Q22 Polaroid 1
Set-3, Q17 Transverse nature of light 1
' Required Explanation 1
Polaroid consists of long chain molecules aligned in a particular direction 1
Transverse nature of light.
Chandigarh SET | Page5of 18 Final Draft 17/3/2013 4:50 pm
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.

Alternatlvely

>, Dz

Explanation:
Unpolarised light incident on a polaroid, gets linearly polarized with electric Yo
vector oscillating along the pass axis of Polaroid.

It will pass out with same intensity from P, if pass axis of Pz is parallel to that
of P;. On rotating P, intensity of light reduces to zero when their pass axes are | %2
perpendicular to each other showing transverse nature of light.

Explanation for intensity of light
Unpolarised light incident on a Polaroid, gets polarized and its intensity is Yo
reduced to half and it does not depend on the orientation of the Polaroid.

Set-1, Q14 — :
Set-2, Q16 Fabrication of Zener Diode Yo
Set-3, Q18 Cause of high Electric field Yo
Diagram for Zener Diode as Voltage Regulator 1
Working 1
Zener diode is fabricated by heavy doping of its p and n sections. Yo
Since doping is high, depletion layer becomes very thin. Hence, electric field Yo
(= 2) becomes high even for a small reverse bias.
Rs
Unregulated > o)
voltage (V) J_/ I % Regulated 1
3 Load  voltage
T L V)
o ©
Working :
If input voltage increases/ decreases, current through Zener diode will also
increase/ decreases. It increases/ decreases voltage drop across Ry withoutany | 1
change in voltage across R, as potential across Zener diode does not change in
Chandigarh SET | Page 6 of 18 Final Draft 17/3/2013 4:50 pm
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breakdown region giving the regulated output voltage.

OR
(a) Diagram Ya
Formation of depletion region 1
Potential barrier Y2
b) Effect on barrier potential 1

<— Electron diffusion
Electron drift —>

0068
[SISIS)
jol (SISl n
(SIS TS)
[SISTE 5]

i <— Depletion region
Hole diffusion—>
<— Hole drift

Explanation

Due to concentration gradient across p and n sides, holes from p diffuse into n
section and leave behind ionized acceptor (negatively) ions which are

Yo

1
immobile. As holes continue to diffuse from p to n, a layer of negative charge
on p side of junction is formed. Similarly, the diffusion of electrons from n to p
will form a positive charge space region on the n side.
The space charge region on either side of the junction which gets devoid of
mobile charge carrier is known as the depletion layer.
The loss of electrons from n side and holes from p side cause a potential 1
difference across the junction. This is known as the called barrier potential .
b) Barrier potential decreases in forward bias . 1,
Barrier potential increases in reverse bias. "
Set-1, Q15 Effect in each case 1%
Set-2, Q17 Justification in each case 1%
Set-3, Q11
i) Anode current will increase with increase of intensity Yo
More is intensity of light, more is the number of photons and hence more
number of electrons are emitted &
i) No effect 1,
Chandigarh SET | Page 7 of 18 Final Draft 17/3/2013 4:50 pm
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Frequency of light affects the maximum K_.E. of the emitted photoelectrons. Yo
i) Anode current will increase with anode potential 2
More anode potential will accelerate the electrons more till it attains a 72

saturation value and get them collected at the anode at a faster rate.

Set-1, Q16 Active state Y
Set-2, Q18 Circuit diagram 1
Set-3, Q12 Working Ya
Reasons in each case 1

Active State :

When the emitter base junction is forward biased and the base collector junction | %2
is reverse biased with V; > 0.6V or V; > 0.3V.
(Also accept any other correct answer)

Diagram :
<
<R
’\f\/‘v < f:’
= ¥ =V
Vi VBB- 1
Explanation :
If V; is +ve or —ve , changes in Vg will produce changes in I, and hence 1

changes in V¢ which will appear in amplified form

Base is thin so that there are few majority carriers in it. 1
Emitter is heavily doped so that it supplies more number of majority charge 1
carriers.
(Note: Award 1 mark if the student writes the reason for any one case)

Set-1, Q17

Set-2, Q19 Factors for need of modulation 1%

Set-3, Q13 Sketch of carrier wave, modulating wave and AM wave 1%
Need of Modulation:
1. To have smaller height of antenna [A~ %] &

Chandigarh SET | Page 8 of 18 Final Draft 17/3/2013 4:50 pm
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2. So that more power is radiated by the antenna, P « %2

3. To avoid mixing up of signals from different ransmissions.

Yo

Yo

<t o“"” |

Yo

m(t) 0
-1

Yo

2

¢, (t) for AM Of
-2

Yo

Set-1, Q18
Set-2, Q11
Set-3, Q14

Identification of circuit elements
Impedance value

Plot of circuit vs frequency
Significance of plot

1Y%
Ya
Y2
Y2

Identification of elements
X- Resistor
Y- Inductor
Z- Capacitor

Impedence Z=R Since X; = X,

Yo

Yo

Yo

(Also accept if the student writes Z = VR? + (X, — X.)* =R Y2

Plot of current vs frequency

1.0

H
i

LB /’j/‘ \ \X( -
/ |\
/ — |
0.0 il Wo |
’ 0.5 1.0 15 2.0

w, Mrad/s —»

(Only one curve is expected)

Significance, at w = w, (resonance frequency) current is maximum
(Alternatively: Gives information about sharpness of resonance or quality factor

of the circuit)

Yo

Yo
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Set-1, Q19
Set-2, Q12
Set-3, Q21

Equation of g% decay
Identification

Calculation of mass defect
Calculation of Q value

Yo
Yo

Equation 'i¢ —» X+ +v+Q

(Also accept if the student does not write v or Q on the R.H.S.)

X is an isobar
Mass defect (Am) = m(1:C) — m(*ix)
=(11.011434 — 11.009305)u
=0.002129 u
Q=4m x931.5 MeV
=0.002129 x 931.5 MeV

=1.98 MeV

Yo

Yo

Yo

Yo

Set-1, Q20
Set-2, Q13
Set-3, Q22

Calculation to find image formed by lens
Nature of image
Distance of mirror from lens

1%
Yo

1 1 1
Forlens-——-=-
v ou f

1 1 1
v 15 10
~v =30cm

Nature of image- real, magnified

Yo

Yo

Yo

Yo

Final image formed will be at the object itself only if image formed by lens is at | %2

the position of centre of curvature of mirror

~D=((30+R)em = (30+ 20)cm =50cm

(Distance of mirror from lens)

Yo
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Set-1, Q21 | | Arranging in order 17
Set-2, Q14 | | Production of infrared waves Y
Set-3, Q19 | | Role of infrared waves in Earth’s warmth and physical therapy 1
Gamma(y) rays, X-rays, Microwaves, Radiowaves 1%
Infrared rays are produced by hot bodies / vibration of atoms and molecules Yo
Infrared rays: (i) Maintain Earth’s warmth through green house effect Yo
(ii) Produce heat Yo
i Process of charging capacitor 1
g::_;’ gié Effect of dielectric on
Set-3’ 020 (i) Electric field and justification Yat+Ys
' (i) Energy stored and justification )
Process of charging
The electrons, from the plate of the capacitor, which is connected to the Yo
positive terminal of the battery, move towards the battery. The reverse
happens at the other plate. Hence, the plates get positively and negatively Yo
charged respectively.
Effect of dielectric
(a) Electric fields decreases Yo
Justification
)
Because initially £, = < and finally E, =~ Z,
£0 K ¢
Ey
E=—
K
: Yo
(b) Energy stored increases
- _ SoA
New capacitance C = (g) k 1y
K
= ECO, ~C<C,
" Q? Q* 2
Initially Energy = o and Energy = o as 1<K<2
Section—D
Set-1, Q23
Set-2, Q23 Necessity 1
Set-3, Q23 | | Explanation; low power factor implies large power loss? 1
Two values each displayed by Ajit and his uncle 1+1
Chandigarh SET 1 Page 11 of 18 Final Draft 17/3/2013 4:50 pm
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a) For the same power at high voltage, current in the transmission wires | %
becomes smaller. Yo
-~ power loss is less

[Award Y2 mark if the student just writes P = I?R]

b) If power factor is less, current in the cables is more so power loss is
more
[Alternately P,, = E,I, cos® 1

If cos Bis less, I, is more so power loss is more]
(Award %2 mark if the student just writes P = EyI,, cos 6

c) Values displayed
By Ajit (Any two) — Social Awareness, understanding nature, concern | %2 +%2
for society
By Uncle- Knowledgeable, professional honesty, concern for society. | ¥2 +%2
(Also accept other suitable values)

Section - E
Set-1, Q24 1\ pefinition of self-inductance 1
Set-2, Q26 Expression for energy stored 2
Set-3, Q25 Direction of induced current Yo
Duration of induced current Yo
Graphs of magnetic flux and induced e.m.f 1
a) Self inductance of a coil is numerically equal to magnetic flux linked
with the coil when unit current passes through it. L = %
Alternately
Self inductance of a coil is numerically equal to induced e.m.f.
produced in it when rate of change of current is unity in it. 1
Expression for energy Y
2
Induced e.m.f. produced in coil, € = —L%
=~ work done by the source, dw= +eldt = LIdI
1 i
— _ 12
W = [,LIdl = LI
b) Direction of induced current — clockwise (MNOP) 1/2"’1/2
[A student can also show the direction in the diagram itself] 72
Duration of induced current - 1s 72
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Plot of graph

Y2

o —»r S

4 5 t—>
(seconds)
&
t v
0 4 5 t—»
(seconds)

(Award this 1 mark even if the student draw the two graphs correctly
without mentioning the values on the time axis)

OR
Plot of magnetic field lines 1
To show, 71t = I4 1
Expression for magnetic field due to finite
solenoid and comparison with bar magnet 3

(@)
1
Magnetic field due to circular loop on its axis for far off points
_ fo 214 &
T 4m x3
Magnetic field due to bar magnet at an axial point
B =1 2m Ya
4m  x3
By comparison m = |A
[Alternatively: Students can also get this equality by comparing the torque
values in the two cases]
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a) Magnetic field on the axis of a finite solenoid
l)
g 1
Magnetic field due to element dx at point P
pondxl a? Y%
2[(r—x)%+ a2]3/2
Y
5 de pola? x nf” dx
2 L [(r=x)% 4+ a?]372
For r>>a, (r>>1) &
2 +1 2
zuolanj x=,un12la " 5
2xr3 ), 2 73
Magnetic moment of solenoid, m = (n x 21)I(ma?)
2
~B= Z—; T—T same as that of a bar magnet
ggt; 852 Conditions for constructive and destructive interference 1%
S et-3, Q26 Expression for fringe width 2
' Fringe pattern in double slit related to diffraction pattern %
Numerical 1
Diagram
X
. 1., z
u
&
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(a) Path difference (A) = S,P — S;P = d sinf = %x o
For constructive interference, A= nA [n = 0,1,2..] "
Destructive interference, A= (2n — 1) % [n=12..] 1
i *nd — D
For bright bands, A= nA = o 0T Xy = — "
For dark bands, A= (2n — 1)%1 = % orx, =(2n—-—1) ';—3 1
Fringewidth g = X,, — X,,_1 = %D 72
b)
_______ h o 1
0 ]
[Alternately

It is a broader diffraction peak in which there appears several fringes of
smaller width due to double slit interference pattern]

(c) 10 f= width of central maxima

102 =22 v
d a
- g =0.2
a= g = gmm =v.zmm v,
OR

Diagram for image formation Ya
Derivation for combines focal length 1Y%
Ray diagram through prism 1
Calculation of angle of incidence and angle of deviation 2

Yo
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. 1 1 1
For First lens — — —
vi u  fi

Il

I
~
o~
—

1 1 1 ‘s
For Second lens = ——=— (ii)
vov f2

Given A=60°, u =3
It is minimum deviation position of prism,

. _A_300
..'r_z_

sin i

K= sinr
~ /3 x sin30 = sini
=i =60°
~e=60°

i+e=A+D
604+60=60+D .. D =60°

Alternately

A+D,,

[i =% - D, = 60°]

Y2

Y2

Y2

Y2

Yo

Yo

Ya

Set-1, Q26
Set-2, Q25
Set-3, Q24

Expression for potential energy
Numerical

N

a) Expression for potential energy
i) To bring charge g, from co to point(ry)
Work done =W; = q;V(ry)

Ya
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ii) To bring charge g, from co to point(7,)
=W, = RS FU'F)
Work done = W, = g,V (rp) + e "
- Potential energy U = Wy + W, = q;V (1) + ¢,V (1) + @ 1
12
_ 1 [@x2Q , @(=3)Q , 2@x(=3)Q 1
b) Ui - 4me, [ l + l + l ]
- 4me, 1
1 [@x2Q  Q(=3)Q 20 x(-3)Q
Uf = 4—7‘[80 l + l + l
2 2 2
1 1402
- 4re, T 1
g =L 70
W = Uy Ui_47rsol 1
(If a student writes U, = 4; [Z Z@ , award %2 mark)
4 ij
Or
Definition of electric flux 1
S.I. unit A
State and explain Gauss’s law 1%
Outward flux 1
Flux is independent of shape and size 1
Electric flux through a given area is defined as the number of electric field
lines crossing normally through that area 1
[Alternately,
Electric flux is the surface integral of electric field over the surface
® = $E.ds]
S.L.unit- Nm?C~'orVm 1
Gauss Law: Electric flux through a given closed surface is sl times the | 1%
charge enclosed by the closed surface
[Alternatively: ¢ = gi]
Flux of a point charge placed at the centre of cube = Ei .
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As the Electric field is radial and inversely proportional to the square of
distnce. Therefore, it is independent of shape and size. The number of | 1
electric field lines, crossing normally through a closed surface depends only
on the charge enclosed by it.
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