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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
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General Instructions:

(i)

(ii)

(iii)

(iv)

(v)
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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

fopell It <i| <hl ®ishd gt IHeh QI ISai ohl skl ST o SR § | 1€
o et o 3TYadHTh T A T 8 2

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 ?

oI frae B b sufefy § feeht wdea wee % gaw P forw ey
fafey |

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

_)
presence of an external electric field E .

AT gk hl ‘Tfasfiaar ge st qftfyq shifsre | g9t Ty.318. (S.1.) d95h
fafgu |

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

forelt p-n @fer o1 3w IRIfE HE W F= BT R 2

What happens when a forward bias is applied to a p-n junction ?

foreft oroft Tar .3, (LCR) 9y ®, V; = Vo # Vg 8 | Ik 70N &1 AH
w13 ?
In a series LCR circuit, V = V. # V. What is the value of power factor ?

Qs d

SECTION B

forgq wftwert (Srert) @ yges forv@s o & fremt i Seog ST qen bt gfte
% foTe ot fafaw |

State the two Kirchhoff’s rules used in electric networks. How are these
rules justified ?
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7. 3 AEAQUl TARTSE A& 1 Sooi@ hISIT, foiE SAidqeRtal aem Yfer e T

T o (¥e) foram < dhaT R | 2
AU

UERIT o HEHER( hl T AT HrRIfAY o o= qoI =R Bl T I | 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.

8. T w3 fam sraen 3at, By = — 136 eV @1 9 =91, ay = 053 A |
Y A I foh FAAaH el § =ehy WA 8Y SOdg o JoH Iiid
AT T ThHU H 3T AR H TG ¢ el qUleed o W H 1 qiedd
BT | 2

Given the ground state energy E, = -136 eV and Bohr radius
a, = 0-53 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.

9. () UIRH W@ (FgEY) dur fefea (smhl) Joii # 3T (9Q)
i (ferfem) |
(b) FeWd W T WHT TIh STIYANT I HAY H TIE HIfT | 2

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

(b)  Explain briefly two commonly used applications of the ‘Internet’.

10. TSN T (TeH) o U SR o 39 AR ol ey Seeh aR @«
B3G9 THTY] o TYFEH H Icdoi @37l hl HhaIdrgaeh SHT&AT hl ST dehd & |
et ¥ % I9AM ¥ H, @1 61 q0Teed &1 7F Fd HIT |
[fezm o & : feeat fa R = 103 x 107 m™] 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™]
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SECTION C
3R] fF aidy s1add X, Y a1 Z feu u § | 99 stawa X ot ffeaa dieedn
% TH. (a.c.) @ & g R & ST 11 7, A GRT a1 dieedl 0 (Th &)
AT H Bd 8 | 9 FIIT Y B X o @Y AvfishA H gt &id & < &l &
IS foherm STan B, @1 dieedt ol H fag[d 90 ¥ /4 W Wt 7 | W, Y
o TIF W Z Sl X & 1Y A0 | e ¥ UN hell § dieedl ¥ /4 3T &l
2 | a9y SFg¥el X, Y 991 Z =l 98-y |
S T @1 STaFal o AviishH § GRS @, 36 9id % R ¥ Se fen 9, @
giger <ht fqenen faffa i |
I BId hi TR T 9/ o 1< Teh U FATSY 3R 39 UTH oh Hgd i
ot HIT |

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.

' % AR gt fme (a7) Y Rl s 9 # ferflgn | @ Seafed
ferreot X, ';C 1 wEedieh & 1 g 2
fean T & e E qF, m (T;C ) = 11:011434 u A1 m (X) = 11:009305 u.

3 TshH 1 Q-ATH 3TThicdd <hIfTT |

Write symbolically the nuclear B decay process of 1(130. Is the decayed

product X an isotope or isobar of 1;0 ?
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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10 cm HihH ag(lzg '°h§l sgg%s‘erlg’i{mg% qgﬁ%agew cm G T 2 |

98 & yidfers S feufa den whfa 91a ST | 39 sF@En § 20 cm Iehdl
o= o fopelt oTaqe gUUl &l hal W W@ SMC dTfer 3tfqq gfdfers, awq i
ferfam g =m 2

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 ?

frafafea fagq-gresha @@l # 3F% dgd §U TR % HH § afeyd
Hifv

(a)  y-(mn) femtot
(b)  HEHaGI

(¢c)  Uom-fortot

d e a@

3TIH A1 h¥ I9F Bl & ? Ih (RN ohl (i) Y2 o M9 % FEW
(F9T) W qAT (ii) W =R § a1 fHeht 82

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 ?

4. (d.c.) S T Sgd W et gaTr ufgert qeanfia & Al g1 & A
& HIY T Tse HIT |

forelt genfer <t arfea ‘¢ 8 | T Sl g 38V diee I SAEfvE TR Sran
3 | $O HHY ITETd, 9l Hl FH HUTG 1 UlgehieTl o o9 hl gl T8
H e g R T S B | TR 3 afgieti & o= % W A T
W TAe (Ug) g W fozn Srar 8 e wagde (k) H A 1<k <2 7 |
38 fefaRea @ = gura g

(a) gurie & afgersti & = fagq-aa

(b) Tenfe | Hfed St

3T IW h g & foru srawrss e fafau |
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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.

IR SIS 1 Gf=d 8 BIdl 8 ? SHIS & U0 o s 3Tcq-gvaiciyeh &y
Jieedt gH Wt 3= foagd-aa 8 394 & A ?
Teh TNUY 3T hl TEREAT 8 IR SRS hl diced] 93 o &9 § SRS &

U FHIWT |

HAAT

(a) 3@ & ggEdl 8 T Hifoe for foret aftr <@g 0 g & ik fawa
TR ford 9shR &0 8 |

(b) I fRElt pn WY TEE W HE Y dleeal JAIIE HI ¢, dl
3Geh UlYerT Tayd W &1 Y919 BN, 919 98 (i) SAUTCeh S™d 7, 37
(ii) gatefses SfEd 8 2

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 ?
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17. et YH@-EIE g5 W T digar qen o gl w1 R Tufad gH &

TehTaI-foed Icas BIaT B | VTS fod 9T W R g9 g6, S Yol o9 o
3= |t YAl I STANEfdd W@ §U (1) T i e i e Sern |,
(ii) smmafaa faferter 61 smafa 1 sem@T ST, SR (i) Ve fawa =i g S 2
Tk g H SR for@et 31ad 3T 1 gfee hifu | 3

>

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.

18.  foreht oifsreet =t wishar 3raen T el &l ST 8. 2 p-n-p W& I Tsh IHYY
MG TR Toee Hife o I8 eifsier yads $i wifd 8 & w7 |
wyeeq: fafge for foret gifSeer &1 (1) 3MeR udenm dun w0 IMfufsm ek
(ii) IcHeieh 3TcaAfersh MG =41 Bral = | 3

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.

19. (a) YERU ¥ 9g foRel 379 (FH) AQGR Hehd I I R a1 H
gRafdd st shi SATEwhal o foTT @ HEwqUl el o Ieaid hifT |

(b) T HIGWh Hohd oh 1Y fohell SATTEHIT AT LT i Teh @I SHIEY
3T gWITST foh $oh STEATTU ¥ IHUMHT S WgiTd auT ohdl ITed e
21 3
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(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.

g1 faa veret & =rereht @ fofu, forpq-&= (B) & @19 910 99ed (j) o 9iadd ol
T o T T 7% (TTei@) 18T | 39 I A ATcteh-ugrd o 37 U o &R
H w1 gE e wehdt 7, fomem 3w fagg afwei § () w9 ity qen
(ii) T R S H IUIYH Uit b == § TR ST Fehdl B 2

TAFLT sl 3T9ATE ATl 1 A mm s T hife 1 3TMehferd foham mam 7 | T
off forelt TR & Fo iR 1 Fife i gaq am Tefid H 91 Hwdt B | GET H
TS HIT |

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
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.

I — Free M #l gy | R’ B & foRel aRETs! JareeR U (9T <h
H T AT I8 b5 ¥ % g T oq fopell formg W, graehia & o e =k
ITed HITT | 398 TS o g, W FEIh &7 o foTw =reh foafaw |

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.
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22. UIGI3S shl GLEHT hEl gldl & ? THI JIUss gl <3Sy foh JehTST shl qU <hl

Th{d STIIEY Bl g | fRE diciise § URIHA YeRTST <l il H wis giEdd
& B, A g (FR) dieiigs W aiid s1e w1 Affoee $o ot & | T
T 4l | 3
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.

Qug
SECTION D

23. TSfd @ Wdi | fagq 1 815 $9F IE T o1 | 38 SERI & 38 e i
3 S W hl Hifeh 39 el A Wl sl 9gd € FHE UL @ off | 37Sfd
ISt 4, S U e O, 38 ausmn b fagq it o 39 JERw § 39 el
T I Hewd 8 | ITS{d ol S« 3§ 2N bl Hewd A H 371 T, d 384 2
M & AT 19T AT s e fea |

Frafafaa gt & 3T ST 4
(a) Torgq wift o uftaed & foiT == dicear =i Tawa 8 ?
(b) T otk ToTies 1 e S St e B | T hifSe |

(c)  TSfa AT 3Tk dTaTSH gHT JErid & et i fafe |
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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(a)

(b)

(c)

(a)

(b)
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SECTION E

I & fo-forfy v |, gaet qen fommsft safaestor fbsti & foru wfceeen
(3rdt) =1 U <hIfSTT | 3EE b it <SS o fog seie Sead it |

ST foh 39 TAWT | U W 9T bl 9, aredd | 2l Tohel T3l &
yred forerda Yeat o1 st @ |

oot O 0 v T3’ (feee) <t =ites fepat gt =fee o 3ueh
10 3f=rs forel woha &t & e & i 3t & 3Tt UTd | U,
S 3 e < o9 1 gl 1 mm 2 991 T FI 500 nm TIGEH
UM

HAYAT

3l 9 IqA o8l Ly AT Ly Sl BIhd GRAT AR £, 79T f, B | 35 39
YR T eh B @1 T 8 foh Shl 3181 TEaTchl (Weh €1) 8 | U a%q o™
L, % %8 & T (A1) fordll forg W TElt 2 | o9 % 39 TISH g, 39
&G 1 TS T G o T Teb R0 TR SHTET, 37 394 39
TS 1 BIhH Gl o Y ST U= HINT |

T&f @ # gNie Y FFER frel fon ABC % el AB W eI i
T foror PQ 3faa it 8 3 %ol AC § 39 YR 1id Bidt & T
AQ = AR.

A

B C
59 9 9 3u fomwr & A7l 1 ewiie & fau fertor s sAee | afe fusw
T I 60° 3 3N U0 & verd o1 quaddis /3 B, @ 3TUaH HI0
e fomre hIvT &1 9 314 shifoig |
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(a)

(b)

(c)

(a)

(b)

(a)

365 - stion Bank Softwatr; i
In Young’s double “sht experiment, uce 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 Lj. 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 is /3, determine the values of angle of
incidence and angle of deviation.

feret wTer fergq-am o us frebr (foem) & @1 3fre g, @9 q,, A
nan r, W fRa | W few ke st % 6 s o
i |
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+Q, +2Q T — 3Q, T forg 3TEY W MY B | ARG 37 TN I HA:
Ay, By @1 C Wﬁ?wrﬁa%mm,aﬁsaqéﬁaﬁﬁaﬁﬁm
1 AT BN, ST&l A}, B, A1 C, WM AB, BC 91 CA % Aed-foirg

27

AH+Q

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

AT

Torerq werere <1 aftamn @fSre | sEeRT T eTE, (S.1) ATk faflaw |

TR % T 1 Ieoig 3R et i | fereht ST IR < WS @’ 7 |

39 g T e fopet forrg STTET + q < TN ST <l ST FTed 1 shioT |

ST W 3N i INEg (F75) it dlcl I53 o dlgl (3THT) qAT AHR |

ol i i s 2 wase Hif |

(a)  Deduce the expression for the potential energy of a system of two
charges q, and q, located at ?1) and r_; respectively in an external
electric field.

(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.

A+Q

B(+2Q) B C(-3Q)
OR
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Define electric flux. Write 1ts 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 Fecft & W@-Wehea & uftafia Hhife | foreft afeferem o
WIhed L’ 7 | 399 vaTEd foR[q O 1 °H I | T T §ed W,
U Tid Sl o A o 07T Teh s3oTeh ITod shiTou |

(b) 20 cm YT % Ueh ISR UM (@) MNOP i &fcaet €94 # @ o
Toife MU SrgER, foret Themm TR & § @1 T B | Rk e
i foen Seater (Hig) = i A2 |39 I H 20 cm s F TR/ AT
T i AT 7 aifeh 98 Freehi & 8 el fehat S |

X X X X X X X

20 cm X X oX X XY ox
M N
X X | X X %X X X x X
%V
X X |x X X X 9x x X
P O
X X X X XX x x x

() I & § ST (ehord §U, 39 o H i@ TR | i fesm
%I ST | 38 I (TM) | TR 9T e qeh o1 Tt 2

(i) EHF % HeH b &9 H (A1) Frach Foed a1 Iia forq-ares
T (..U, % qiEad (fomem) #i e &% fou w o

EEIE 5
AT

(a) e gATRR T HT S A % Sf 3R 1 a7 e 3 @ R | =
I Yrehi3l &5 @IS hi TS (SHTSY) | € 22z foh 7% o9 (vrw)

@@mwﬁwﬁwmémww
m—IAI
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(b)

(a)

(b)

(a)

(b)

B365 - Question Bank Software .
2r ’ ‘a’ ,@Eﬁqﬁw
g W AR o B Sh T&AT ‘n’ § AYT $HE T fOR g T YaTtEd &
W8 | sHhl A& @1 W gl gRATferht b hem @ v gft W e foRelt
1%!3111 reh & o oTT SAsteh Fedd I |s‘éroqo1°bﬁgm-ﬂ
w FEHE I % TS (38) Tk F RV e b A
£||\3Q|

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 cm 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 Ix X
M
X X | X X x %X __x %X x
L sV
X X |x X x X x x X
P O
X X X X X X o x x x
X X X X xX()x x x x

<« 1m

(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 IR

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

carrying curren_t> 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’ ?

QB365 - Questiors Bank Software




QB365 - Question Bank Software

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
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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

Chandigarh SET | Page 2 of 18 Final Draft

QB365 - Question Bank Software

17/3/2013 4:50 pm




QB365 - Question Bank Software

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~ %] &
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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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NR24C5 Nuoection BPanlr Sofihywore
I IUJ VUCIOLIUIL DUIrTIiI nJU" CVVur ©
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
Chandigarh SET 1 Page 12 of 18 Final Draft 17/3/2013 4:50 pm

QB365 - Question Bank Software




QB365 - Question Bank Software

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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