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QT (3597 :
G) q4t 3o ifard &1 39 g97-99 4 FT 26 T &

(i) STF¥T-YT & 5 YT & : GUS 3] @V &, GUS § TUS ¢ 3R TUs |

Gii)) @ AT 59998 JAF F1 1 F &/ TS H 5 97 & JAF & 2 3F &1
QU TN 12 o7 & TOF & 3 3F &1 TUS T H 4 37 BT UF oAIdIRa F97 & 3%
QU T T 3T 6 TAB & 5 Hb &

(v) F97-99 4 GO W FZ gy T8l 8/ Ty e 37hl arct Th §97 4 17 3Th aret
TF J97 H 3R g HFl et diHl g 7 siiRe 99T G [ &1 09 g
H 39! 7T T 97 H G Feaer TH G99 & T &

(v) @ 3EvIE & 3 [FEfeiiaa Yifde Faai#l & HEl H1 3T F GHd & -

c=3x108 m/s

h=6.63x10734 Js
e=1.6x10"19C
ho=4mx10""Tm A~!
£,=8.854x10"12 C2 N~ 1 m~2

1

=9x10° Nm2(C 2
41T80

SISl GAAM=9.1x 103! kg

92 T FTAAA=1.675x 10727 kg

qIefd &1 SFAM=1.673% 1027 kg
STEMTE] &= 6.023 x 1023 Ifd ™ A
eesHH adieh=1.38x 10723 JK 1
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General Instructions :
(1) All questions are compulsory. There are 26 questions in all.

(i1) This question paper has five sections : Section A, Section B, Section C, Section D
and Section E.

(iit) 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.

(iv) There is no overall choice. However, an internal choice has been provided in one
question of two marks, one question of three marks and all the three questions of

five marks weightage. You have to attempt only one of the choices in such questions.
(v) You may use the following values of physical constants wherever necessary :

c=3%108 m/s

h=6.63x 10734 Js

e=1.6x10"19C

o= 4 X 10-"TmA~!

£,=8.854x10"12 C2 N~ 1 m~2

1

=9x10? Nm?2 (2
4’1T80

Mass of electron=9.1x 103! kg

Mass of neutron=1.675x 1027 kg

Mass of proton=1.673x 1027 kg

Avogadro’s number = 6.023 X 1023 per gram mole

Boltzmann constant=1.38x 1023 JK !

55/1/C 3 P.T.O.
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Qe - A
SECTION - A

1. el otmee ‘g i fgya oot o & forelt fgga o o feea frelt fag A 9 fgya
* o feoa foret forg B a foadia aa # fomn fvet @ror & @ Smn <man 21
T Ui H foman T & Ja Sife |

Al
—q | +4
B!

A charge ‘q’ is moved from a point A above a dipole of dipole moment ‘p’ to a
point B below the dipole in equatorial plane without acceleration. Find the
work done in the process.

Al
—q | +4
B!

2. Tordt s Tk &3 | W W Yfdgreaid qeref s SHagR ST qaref
Y fFg yaRr = g 82

In what way is the behaviour of a diamagnetic material different from that of

a paramagnetic, when kept in an external magnetic field ?

3. TOR Xl o E¥Ieh 3Tagdl & ™ fafgu |

Name the essential components of a communication system.

4. TR AR A & 99 P A F Y Sl © 2

Why does sun appear red at sunrise and sunset ?

55/1/C 4
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T e Al & it GaeE & Al W deedr oI ¥R & W9 foew w1
T feon T ®1 9@F A F emf AR ATRE Gy fohaen g2
6 V-
VL,
0o | 1Al —>
The plot of the variation of potential difference across a combination of three
identical cells in series, versus current is shown below. What is the emf and
internal resistance of each cell ?
6 V-
VL,
0o | 1Al —>
Qg - d
SECTION - B
AT gkl i IR fafen | & 9 =i @1 a1 87 ooy firer & 2
Jfrept 1 ¥ 2
Define modulation index. Why is it kept low ? What is the role of a bandpass
filter ?
eI 1.5 & ugied & a9 fedt fisw BAC & ®als BA W & o pqQ 2
SAfeTraE I Sl g8 oTqatad et 81 fsm § 39 fRor &1 vy emfaEd
HiwT | =9 & fore was ¥ 98 TR ffa gt 2 o191 ST &t gfie Sifeg |
A
B C
55/1/C 5 P.T.O.
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A ray PQ incident normally on the refracting face BA is refracted in the prism
BAC made of material of refractive index 1.5. Complete the path of ray
through the prism. From which face will the ray emerge ? Justify your answer.

8. TREISM T i n=2 LA H FFh T dlc] ST i © FWell qiTesd

~

qRehieTd ShifeTC |

Calculate the de-Broglie wavelength of the electron orbitting in the n=2 state
of hydrogen atom.

9. I Sl o Uiy fafew |

IC FESISH TATY] & SIagi ol 394 200 T ZHM & fohelt o1, 9 | 31mew
FT OqET THE €, 9 gfawentyd Y fedr S, d1 SEae it | o gfiled g ?

SREN

[a [aWa

IR SO | IAiSia TagHl W@rstl @i Tad aiTesd URefad Hifad |
[ feon §, Reent fromiss, R=107 m— ]

Define ionization energy.

How would the ionization energy change when electron in hydrogen atom is
replaced by a particle of mass 200 times that of the electron but having the
same charge ?

OR
Calculate the shortest wavelength of the spectral lines emitted in Balmer series.

[Given Rydberg constant, R=107 m 1]

55/1/C 6
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10. 3TR@ H TMT AR 12V emf 3R 2 () 3T FRIY hi HE o 4 O Tfeigsw 2
Y Haifea ® |

(a) % TR foh fohrdt aiceier &1 a-a’t 9 o928 & fali 9 9Aifsa & aen
yfeiee & fadl ¥ FAIfea 9 W 9HE UIgFiE W e © |

(b) URUY § Sreed IR R A9H & foU dieeHiel @ uwd der THeR i goft
w9 ° =& gatsa e S §°2

A\
%,
12V ’ 2Q0)
| T
—*'WAV" F/\
40 A

A battery of emf 12V and internal resistance 2 () is connected to a 4 () resistor
as shown in the figure.

(a) Show that a voltmeter when placed across the cell and across the resistor,
in turn, gives the same reading.

(b) To record the voltage and the current in the circuit, why is voltmeter
placed in parallel and ammeter in series in the circuit ?

v
@

12V 2Q

—*'WAV" @
40 A
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Qug - ¥
SECTION - C

11. THfgYE g8 &1 gRym fafee | wfavs g8 & si@ iy :

12,

() Tha fog omaw, qun

() z-feen ¥ faa fogqa &= & gopeon & fou gufave g difaw) e
Ay % i gafaya I gHgry F#&if T/ €2

(i) 1 foret Tafaya g3 & Tl X@ig +1E fagd 898 ghd1 2 RO 9|

Define an equipotential surface. Draw equipotential surfaces :

(1) 1in the case of a single point charge and
(1) 1in a constant electric field in Z-direction.

Why the equipotential surfaces about a single charge are not
equidistant ?

(i1) Can electric field exist tangential to an equipotential surface ? Give
reason.

~

() U9 &1 1 fafeu |

(i) ga% IR faverys & o= HI07 (0) & A foaverow ¥ IRAHA GheT Y
daar (1) &1 fa=ror oiH & fae am% Eifew|

(i) AUV 60° F ToRdt WEH 1 AUSAIS fhaT BT € 2
(1) State law of Malus.

(1) Draw a graph showing the variation of intensity (I) of polarised light
transmitted by an analyser with angle (0) between polariser and analyser.

(111) What is the value of refractive index of a medium of polarising angle
60° ?

55/1/C 8
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13. <Al A vy > vy 3 TR GUR! Tl A X B & sfafaqd fafeol w1 3
drorar & g e fava & fo=ror &1 <o & fa e Eifew |
G fog ywto § e fave stfas © o =) 2
(i) I UTH I FaUrT I9AM fRT MU uere # ypfa W AR F 82 =
RIS |

Sketch the graphs showing variation of stopping potential with frequency of
incident radiations for two photosensitive materials A and B having threshold

frequencies v, > vp.

(1) In which case is the stopping potential more and why ?

(1) Does the slope of the graph depend on the nature of the material used ?
Explain.

o [a o N

14. (a) Tordll Yeaufoea Ty g p+ Icosia ¥ Gitfad iy g gfshar &1 3
et &9 H fafE
(b) = S TR stfufwee o

. 11 z
@) 6CI]]]_>yB+x+v

.. 12 12 20 c
(11) 6C+ 6C M - aNe+bHe

x,y,ﬁ?zﬁ%a,bﬁ?c%qﬂmﬁtnaw

(a) Write the basic nuclear process involved in the emission of B* in a
symbolic form, by a radioactive nucleus.
(b) In the reactions given below :

. 11 z

@) 6C - yB+x +v

.. 12 12 20 c
(11) 6C+ GC - aNe-I-bHe

Find the values of x, ¥, and z and a, b and c.

15. () WK Ml % AR o7 & o s Fcae i | 3
() fodr afaes =mere | Soiagl o1 79aE o a9 ¥ gfg & 919 fhg g&R
gfRafdd g1 € 7 SIS HITWT |
(1) Derive an expression for drift velocity of free electrons.

(11) How does drift velocity of electrons in a metallic conductor vary with
increase in temperature ? Explain.

55/1/C 9 P.T.O.
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16. (@)

(i1)

@)
(i1)

17. @)
(i1)
@)
(i1)
18. (@)
(i1)
@)
(1)
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o fordt 3Teet 9 1 fedt AC &d 9 gaifsia foan S €, @) 98 <9It
o €d g0 W T H YSH w1 T siea vifem I B 7

%18 vy fordt gfiad I3k a9 AC B & @ Soft § wAifea §1 afe Fsit
&1 I HLh Uleh I Tfehl | HIS AR i DS 991 & WY, A ¥ Kl THE
T 1 BT 7 SATEAT HIFIT |

L Rt
I oo To R V)

O———
When an AC source is connected to an ideal inductor show that the
average power supplied by the source over a complete cycle is zero.
A lamp is connected in series with an inductor and an AC source. What
happens to the brightness of the lamp. when the key is plugged in and
an iron rod is inserted inside the inductor ? Explain.

L

mlamp

——

3@ &1 eIl ¥ frdt pn Gy & Tl &= IR Afven fawa fawfaa M

T AT HIfT |
A T foeail &1 9fiuy Wigst s@ht foar fafy ot =men sifsu |

Explain with the help of a diagram the formation of depletion region and
barrier potential in a pn junction.

Draw the circuit diagram of a half wave rectifier and explain its working.

%® MHz 9 30 MHz ST IREX 1 o5 T JE0 o€ =R i R
faen 1 STAM wTC €7 IR@ GRI SAEA HiQ o 39 faun gr o
SRl & F9R &I fhg YR Fuifed fhan Smm €2

7g faun & STEm B At 9w ey wt SuRk Wi &b et § 2
Which mode of propagation is used by shortwave broadcast services
having frequency range from a few MHz upto 30 MHz ? Explain

diagrammatically how long distance communication can be achieved by
this mode.

Why is there an upper limit to frequency of waves used in this mode ?

10
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19.

20.

21.
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() YT ORI WFH h I AN Hl TEAHT
(a) S A = H SR YUel % faw 3ugs =il T
(b) = 9 F AR §RI FHET O1g % AeF W THIRT GRI a2 ¢ |
() ot Surfs =1 emafem sruer ommEfya wid T9a oo aifoes fagy
i <ufar 82 39 Y&I0T &l AR & o ofevgs e fafau

(1) Identify the part of the electromagnetic spectrum which is :

(a) suitable for radar system used in aircraft navigation,

(b) produced by bombarding a metal target by high speed electrons.
(1)) Why does a galvanometer show a momentary deflection at the time of

charging or discharging a capacitor ? Write the necessary expression to

explain this observation.

fordl CE-TIfieeX gads o faw 2 kO RS gfaliy & 9 | g fama
deedl 2 VE 1AM Sifee e &1 9r1 ga¢i| Tonie 100 ©, 3fe SR gfaly
1kQ %, @1 fasht farme dieear SR SUR ¥R 6. Hife |

For a CE-transistor amplifier, the audio signal voltage across the collector

resistance of 2 k() is 2 V. Suppose the current amplification factor of the
transistor is 100, find the input signal voltage and base current, if the base
resistance 1s 1 k().

T 3168 i IRYT IR B8R4 fagm fafen)

frdl gdel 39 o1 T 2Ufad THad 9 W fa=r swifse) a9 =t
A S Y T8 T o ToTY SUYRI 3TR@ Wif=Q fob 78 edfad T fd
YHR o9 H T H3a1 ¢ 3R STIadq & U9 o9 % Ried foag W wisiad @
ST 8 2

AUAT
FRU <d 3¢ =i &t = s
() T THAT YR T HIEAET Hl UF HA Al TRl I8 W YA T T,
T TUEfdd SR ST9afdd Sl & JehTell i SAgd STHfad YehT¥l i STEd o
TE Bl B |
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() o Wbt foret foer wmeam @ forelt Wom wieem A Al €, @ IR
16 B G § | 7 A § HwH 1 I8 o1 § R 98T g 9% &t S arett
STl T2 T € ?

(i) WhTT o a4 foor & b it e T & AW & ot g fAuiia g
1 Uh™ & we[ famo # dgar s i e g2

Define the term wave front. State Huygen’s principle.

Consider a plane wave front incident on a thin convex lens. Draw a proper
diagram to show how the incident wave front traverses through the lens and
after refraction focusses on the focal point of the lens, giving the shape of the
emergent wave front.

OR
Explain the following, giving reasons :

(1) When monochromatic light is incident on a surface separating two media,
the reflected and refracted light both have the same frequency as the
incident frequency.

(1)) When light travels from a rarer to a denser medium, the speed decreases.
Does this decrease in speed imply a reduction in the energy carried by
the wave ?

(111) In the wave picture of light, intensity of light is determined by the square
of the amplitude of the wave. What determines the intensity in the
photon picture of light ?

22. FEI-UEE W 1 ITART ik R 5531 & 9RERE! 991 & A8 | Tk &
& T v ool iy | fhdl gaeR ar, 999 9/ 1 yaifed & @ 8, &
FROT FEHT & W@ Gifau |
Use Biot-Savart law to derive the expression for the magnetic field on the axis
of a current carrying circular loop of radius R.

Draw the magnetic field lines due to a circular wire carrying current I.

55/1/C 12
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@ ug - q
SECTION -D

23. T 37T e & he & TH Whdt H e X F1 BH €| Wb 901 S 4 39 TH 4

Tefored SUBR # < f99d SREHE o o911 98 39 WEfhd ol TRl 3= Safeld

g1 UM o I GEfhd Ta G9T 98 dcd STkl ¥eh i a&g3l ol <@
Tohal o7 T 3 9 Yfo T Topafaf™s o1 99 781 11 394 39 IR H 30
frerr #Eica @ @11 e w_iIcd A 8 <Al i fhanfafy &l a9e e =l
AN 1 Teh A= ATHL AT

1= feu 7T yeAi w1 I T

(a) TEEH & fwafafty &1 fagra fafay |

(b) TH 3R 3Gk ek AEGT R U T Y&F & -3 Al &l I

HITSTT |

Ram is a student of class X in a village school. His uncle gifted him a bicycle
with a dynamo fitted in it. He was very excited to get it.- While cycling during
night, he could light the bulb and see the objects on the road. He, however,
did not know how this device works. He asked this question to his teacher.
The teacher considered it an opportunity to explain the working to the whole
class.

Answer the following questions :
(a) State the principle and working of a'dynamo.
(b) Write two values each displayed by Ram and his school teacher.

Qug - g
SECTION - E
24, () STUETRR JEHHER FT ARG @ Gifaw | sq&! e fafy & fagra &1 5
3TE Hifeg |
(i) dleedisll sl wU-3TUd § e i |
(i) ot ereet giawidR & fau wU-o1qu & ual § mafhes IR fadias amei
1 AII FMq HIfT
(v) 220 V Agfd & frdt TEwER ot qafis guect g/ 39 ¥ forddl 9w
ot W |, ST I8 110 V—550 W & feordt YEIeReR bl Ifd YSH il © 2

55/1/C 13 P.T.O.
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(a)

(b)

@

(ii)
(iii)

(iv)

(a)

(b)

25. ()

55/1/C
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AT
T TR & fiehe feord 1 HieiraEl & o= Wb | 1 a9 €7 3Heh!
SRAT ST | v, Ty (v < 1) ST 1 S Tkl IR Foefedl W
formm wifse < T feom € 9o 9% &g Gum €1 39 e & fag
AT Wehed & foTT Feleh YT hifld |

SAHA A 3R T T T&AT N Fl HIE SIAHR HUSH! FhEl THIHH o
& B, ST Uecl! & SAfeTed §, H < f* Feht gfd Yehve | FUM Il St
g1 7% fag #ifSy & Foee & Ifa fusdd emf &1 OH 2 «f NBA ®1

Draw a labelled diagram of a step-down transformer. State the principle
of its working.

Express the turn ratio in terms of voltages.

Find the ratio of primary and secondary currents in terms of turn ratio
in an ideal transformer.

How much current is drawn by the primary of a transformer connected
to 220 V supply when it delivers power to a 110 V—550 W refrigerator ?

OR

Explain the meaning of the term mutual inductance. Consider two
concentric circular coils, one of radius.r; and the other of radius r,
(r; <r,) placed coaxially with centres ¢oinciding with each other. Obtain
the expression for the mutual inductance of the arrangement.

A rectangular coil of area A, having number of turns N is rotated at ‘ f’
revolutions per second in a uniform magnetic field B, the field being
perpendicular to the coil. Prove that the maximum emf induced in the
coil is 2 wf NBA.

3T e I58 W STqed o TeTq n, G n, o ST9e-ieh qe R =kl 5o
% Tl I8 & ote gy & fu ¥ cusl Hifu | I8 9Md g o forat
fagferd € iR n, dvadTi® & foa merm ¥ qen a9y W fem © am
aTedfaeh gfdferal n, T9adAIh & oA HIEAH § o1 8, 0F TRt I e

ST |
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() org H oo forelt fogfona fora & WhT¥1 20 cm Tohal 593 AR 1.5 STUaIh
F fordt 3qa el A9 W I FAT 81 Hid F IS W YRR €d i
T 100 em ¥ 1 wfafers &t feafa 3@ wifaw )

SPEN

(a) FHF FHESH H fRdt Telld gievis g1 amkdfas gfdfetsl g s &
fere wiferd fortor oM Wifgw | 39! A= &War @i giiam fafew)

(b) IR 0.5 D, 4 D 3R 10 D & o A9 e¥ish oM & forg fow mw ¥

() T F foa o9l ®1 ST AfMgyasd IR AT & fow e s
ML ? 3T W *l e & faw SRS

() SIIgTI® & T 91 RS ! Uil i & Sdl & 2

(i) Derive the mathematical relation between refractive indices n,; and n,

of two radii and radius of curvature R for refraction at a convex spherical
surface. Consider the object to be a point since lying on the principle axis
in rarer medium of refractive index n, and a real image formed in the
denser medium of refractive index n,. Hence, derive lens maker’s formula.

(1)) Light from a point source in air falls on‘a convex spherical glass surface
of refractive index 1.5 and radius of curvature 20 cm. The distance of
light source from the glass surfaceis 100 cm. At what position is the
image formed ?

OR

(a) Draw a labelled ray diagram to obtain the real image formed by an
astronomical telescope in normal adjustment position. Define its
magnifying power.

(b) You are given three lenses of power 0.5 D, 4 D and 10 D to design a
telescope.

(1 Which lenses should he used as objective and eyepiece ? Justify
your answer.

(1) Why is the aperture of the objective preferred to be large ?

55/1/C 15 P.T.O.
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26. (1)

(i1)

@

(i1)

@)

(i1)

@)

(i1)

55/1/C
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MY o W 1 TN ¥k THIAM AQRE 3= FHdd d6Y & R0
o[ & 910 HI | GFTHS SR RUMHS STE¥ S o ol &1 i fum
1 B © 2

3 WG ¢, iR ¢, frent anfianedi &1 o7gua 1: 2 8, % it iR ured
HASH T STIIIH fIHaT=R 1 98 T 1A IS STk gRI SHI TR0l
H wfedq o 99 8|

3UAT
afg < TuH It ufghe, 9% &he A 91 T 3169 ¥ +0 3R —¢
T, IgH Tk TR ¥ d W W E, @ Fefafaa & fau =9 g sifg
(a) dfgmell & o= & fopdll fag W qen dfcareti 9 ax fordll fog W
forgd &1 % Yool | &5 i f@ ki U, off ST

(b) UfghAl o e faqamr

(© 39 Y&R M derfs &1 9iftd 3@ SIS

R 3R 2R feonsti & < oqg el 1 39 YR Safe fean mn §, for i
1 S AW T o & | Afe SFI ! fhdl aTeteh dR 9 FaAfed e e

ST, o sTawT feem fogn § wenfed grm eiR =i 2

Use Gauss’s law to find the electric field due to a uniformly charged
infinite plane sheet. What is the direction of field for positive and
negative charge densities ?

Find the ratio of the potential differences that must be applied across the

parallel and series combination of two capacitors C; and C, with their
capacitances in the ratio 1 : 2 so that the energy stored in the two cases
becomes the same.
OR
If two similar large plates, each of area A having surface charge densities
+o0 and —o are separated by a distance d in air, find the expressions for
(a) field at points between the two plates and on outer side of the plates.
Specify the direction of the field in each case.

(b) the potential difference between the plates.

(c) the capacitance of the capacitor so formed.

Two metallic spheres of radii R and 2R are charged so that both of these
have same surface charge density o. If they are connected to each other
with a conducting wire, in which direction will the charge flow and why ?

16
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MARKING SCHEME 55/1/C
Q. No. Expected Answer / Value Points Marks | Total
Marks
SECTION-A
SET1,Q1 .
SET2.04 No work is done /
SET3,Q5
W=qVae=qx0=0 1 1
SET1,Q2 | A diamagnetic specimen would move towards the weaker region of the field | 1
SET2,Q1 ) ) . ion./
SET3.03 while a paramagnetic specimen would move towards the stronger region.
A diamagnetic specimen is repelled by a magnet while a paramagnetic
specimen moves towards the magnet./
The paramagnetic get aligned along B and the diagrammatic perpendicular
to the field.
1
SET1,Q3 | Transmitter, Medium or Channel and Receiver. 1 1
SET2,Q5
SET3,Q2
ggégg It is due to least scattering of red light as it has the longest wavelength/
SET3,Q1. .
As per Rayleigh’s scattering, the amount of light scattered o< Y 1 1
SET1,Q5 |E=2V Y2
SET2,Q2
SET3,Q4 =20 Ya 1
SECTION B
SET1,Q6
ggggg Definition- 1
T Reason- Ya
Role of bandpass filter- Yo
Modulation index is the ratio of the amplitude of modulating signal to that of carrier 1
wave
Alternatively p = Am/
Yu A
Reason- 2
To avoid distortion.
Role-
A bandpass filter rejects low and high frequencies and allows a band of frequencies | 72 2

to pass through.

1 FOURTH DRAFT 10™March/2016 4:00 PM
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SET1,Q7
SET2,Q10 Path of emergent ray 1
SET3,Q6 Naming the face Ya
Justification Yo
1
Face-AC
. . 1,2
Here i, = sin 1(5) A
=sin~1(0.6)
21 on face AC is 30° which is less than £ ..Hence the ray getreplaced here. K&
SET1,Q8
SET2,Q6 Formulae of Kinetic energy and deBrogliea wavelength %2 +%
SET3,Q7 Calculation and Result Yatls
Kinetic Energy for the second state- Yo
_ 13.6eV _13.6eV _ g
Ev=— =3.4X1.6X10™]
n 4
. h
De Broglies wavelength A= 1,
A 2MmE} 2
_ 6.63X1073*
© V2X9.1X10731X3.4X1.6X10~1° &
=0.067nm Y
SET1,Q9
SET2,Q8 Definition 1
SET3,Q10 Formula Yo
Calculation and Result Yo
The minimum energy, required to free the electron from the ground state of | 1

the hydrogen atom, is known as lonization Energy.
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4

E, = mf 1.e,.E, cm
8e,” h?
Therefore, lonization Energy will become 200 times 1,
OR 1/2
Formula 1
Calculation and Result YotYs
1 1 1
R —-—
A (22 oc? )
1

For shortest wavelength, n=a

1 R 4 ) L
Therefore,- =— => A=— =4x10"m %
A 4 R

Ya

SET1,Q10 a) Relation for terminal potential Yo
SET2,Q7 I ,
SET3.Q9 b) Justlflcat_lon _ o
' c) Explanation (parallel and series) Yo+ Yo
a) Effective resistance of the circuit Re= 6Q
e 124 o4
wl=—=
Terminal potential difference across the cell, V=E-ir Ya
Also p.d. across 4€ resistor =4X2V= 8V
Hence the volmeter gives the same reading in the two cases. Y2
b) In series -current same Y2
In parallel — potential same Y2
SECTION C
SET1,Q11
ggg%g Definition- Yo
Q i.Diagram of Equipotential Surface Yo
ii.Diagram and reason Yo +Y5
iii.Answer and Reason Yot+Ya
Surface with a constant value of potential at all points on the surface. Y2
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Vex 1_/
iii.No

If the field lines are tangential, work will be done in moving a charge on the
surface which goes against the definition of equipotential surface.

Y2

Ya

Yo

Yo

Yo

SET1,Q12
SET2,Q14
SET3,Q12

Statement 1
Plotting the graph 1
Calculating value of (u)refractive index 1

i.When the pass axis of a poloroid makes an angle & with the plane of
polarisation of polorised light of intensity I, incident on it, then the intensity

of the tramsmitted emergent light is given by 1=1,cos?8

Note: If the student writes the formula 1=I,cos*8 and draws the
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diagram give 1mark.

1
I
!
t ; >
/2 ©n3n22xn —,
|||J|'.,f = tan EI'E 15
=tan60%=+/3 =17 Y5
SET1,Q13
SET2,Q13 Sketch of the Graph 1
SET3,Q14 (1) Stopping Potential and Reason Yot Yo
(ii) Dependence of Slope and Explanation Yot Yo
AN I
VS 1
0%
55 | L
s B v
1
| Ny
VB VA Vv 7

() For material B
From the graph for the same value of * v, stopping potential is more for material B/

Voo 2(v— Vo)
g
“+, Vgis higher for lower value of V]
(i) No

h
As slope is given by — which is constant.
e

Yo

Yo

Yo

Yo
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SET1,Q14
SET2,Q12 (a) Basic nuclear process 1
SET3,Q19
(b) (i) value of x, y, z 1
(i) value of a, b, ¢ 1
a. Basic nuclear reaction 1
Pantetd v
b.(i) x= g7/%,y=52z=11 1
(i) a=10, b=2, c=4 1
SET1,Q15 - - - :
SET2,Q11 (1) Relation for drift velocity 2
SET3,Q21 (i) Effect of temperature 1
i. When a potential difference is applied across a conductor, an electric
field is produced and free electrons are acted upon by an electric Yo
force (= -Ee). Due to this, electrons accelerate and keep colliding
with each other and acquire a constant (average) velocity v
. F,= —Fe
—el
8 F,= =
i 1
-F _—eV
As a=— = —
nt L
as v = u+at
u=0, t=r (relaxation time) Yo
Vg=-aT
vy = —_€V T 1/
=~ lm 2
.. . . Yo, Y2
ii. Decreases, as time of relaxation decreases.
SET1,Q16
ggggié Proof for average power 1Y%
’ Effect on brightness Y2
Explanation 1
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i) Po.=1,, X eg,C0S0
) R T
For an ideal inductor, ¢=—
+ Py =lay X €qy COSZ
P, =0

i) Brightness decreases

Because as iron rod is inserted inductance increases.
Thus, current decreases and brightness decreases.

Yo

Yo

Yo

Yo

Y2
Ya

SET1,Q17
SET2,Q21
SET3,Q16

i.Diagram of Formation Yo
Explanation of formation of
Depletion region Y2
Barrier potential Yo
ii.Circuit diagram of Half wave rectifier Yo
Explanation 1

i.Due to diffusion and drift, the electrons and holes move across the
junctions, creating a final stage in which a region is created across the
junction wall, which gets devoid of the mobile charge carriers. This region is
called depletion region; the potential difference across the region is called
Barriers potential

Yo

Yot+Y2
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- & {ﬂ
Working- If an alternating voltage is applied across a diode in series with a

load, a pulsating voltage will appear across the load only during that half
cycle of the ac input during which the diode is forward biased.

Therefore, in the positive half — cycle of ac input there is a current through
the load resistor R and we get an output voltage whereas half — cycle.There
is no output during the negative half cycle. Thus, the output voltage is
restricted to only one direction and is said to be rectified.

[Note-If the student draws only the input and output wave form, then
award % marks only]

Y2

Y2

Y2

SET1,Q18
SET2,Q20
SET3,Q13

a) Mode of propagation Y2
Labeled diagram 1
Explanation Yo

b) Reason 1

a) Sky wave propagation

Long distance communication can be achieved by reflection of radio waves
by the ionosphere, back towards the Earth. This ionosphere layer acts as a
reflector only for a certain range of frequencies.(fewMHz to 30MHz)

b) Electromagnetic waves of frequencies higher than 30MHz, penetrate
the ionosphere and escape whereas the waves less than 30MHz are

Yo

Yo
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reflected back to the earth by the ionosphere.

I. Identification 1+1
SET1,019 ii. Momentary deflection of galvanometer
’ 1
SET2,Q19 Eiaiggsions 1//22
SET3,Q17 P
i. a. Microwaves 1
b. X-rays 1
I Due to conduction current in the connecting wires and a | %
displacement current between the plates
; dDg Ya
=€y ——
d 0 " q¢
SET1,Q20 i. Collection current Ys +Ys
SET2,Q18 ii. Base Current Yo +Y5
SET3,Q11 iii. Base voltage Yo +%>

i. Input signal Voltage

. V..
AC Collector Current- 4.= B 2 1.0mA Y2+
. 4. 1.0mA
Base Current- 43= te = 27 _ 0.01mA Yo +Y%
B 100
Yo +15

Base signal Voltage= i, R = 0.01mA x1kQ =10mv
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SET1,Q21
SET2,Q17
SET3,Q18

Definition- wave front 1
Statement- Huygen’s Principle 1
Labelled diagram 1

Definition- Locus of all points which oscillate in phase.

i. Huygen’s Principle- Each point of the wave front is the source of a
secondary disturbance and the wavelets emanating from these points spread
out in all directions. These travel with the same velocity as that of the
original wave front.

ii. The shape and position of the wave front, after time ‘t’, is given by the
tangential envelope to the secondary wavelets.

L gy F

“Transvevse
Plane Wv‘.‘o‘“‘*\- bOﬂ&c—frw{‘

OR
i. Reason for no change in frequency
after reflection and the refraction of light- Yot+Ys
ii. Reduction in Energy 1
iii. Factors determining the intensity of light 1

i.Reflection and refraction arise through interaction of incident light with
atomic constituents of matter which vibrate with the same frequency as that
of the incident light. Hence frequency remains unchanged.

ii.No. [Energy carried by a wave depends on the amplitude of the wave, not
on the speed of wave propagation].

iii.For a given frequency, intensity of light in the photon picture is

Y2

Ya

%+ 1

10 FOURTH DRAFT  10"™March/2016 4:00 PM

QB365 - Question Bank Software




QB365 - Question Bank Software

determined by the number of photon incident normally on a crossing an unit

area per unit time.

Yo +Y

Yo +Y

SET1,Q22
SET2,Q16
SET3,Q20

Explanation for magnetic field on the axis of current loop 2

Drawing- magnetic field lines 1
I.
Y
dl . dB, i 1
R
I - g _sx
P dB,
di
FA
E}_y,}ﬁ}f? Y
T 4mr?
IdI R L
dBI: My 3 /2
4m(x2+R22
— u 7 - 1/2
B=B,i= —9& i
2(x2R™2
ii.
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SECTION D
SET1,Q23 a. Principle and working 1+1
SET2,Q23 I h. displaved b
SET3.023 b. 'I_'wo values, each, displayed by
' I. Ram Yotly
ii.School teacher YotYa

a. Principle:

Whenever a coil is rotated in a magnetic field, an emfis induced in it due | 1
to the change in magnetic flux linked with it.

Working-

As the coil rotates, its inclination (£ with respect to the field changes.
Hence sinosodial /varying emf(=e,sinwt) is obtained./ May also be
explained graphically.

[Note- Give full marks if the student obtains the expression for
induced emf mathematically.]

b. Values
Ram- Scientific aptitude, curiosity, keenness to learn, positive Yy 41
approach, etc(any two)
Teacher-
Dedication, concern for students, depth of knowledge, generous, Yy 41

positive attitude towards queries, motivational approach.(any two)
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SECTION E
SET1,Q24 i. Labelled diagram 1
SET2,Q26 Ny
Principle 1
SET3,0Q25 .. . ..
ii. Expression for the turn ratio in terms of voltage Yo
iii. Ratio of primary and secondary currents
in terms of turns 1
iv. Current drawn by primary
Formula- Yo
Calculation and result Yo +%5

i.Labelled diagram
SOFT IRON CORE
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AAUTEL LA

1
1
g 1
Ya
Principle-
When the current flowing through the primary coil changes, an emf is
induced in the secondary coil due to the change in magnetic flux linked with
it.
[Note- Give ¥2 mark to the student who writes only mutual induction Vot e
only.]
Vs Ns
||.Vp— Np
Y
iii. For an ideal transformer,
Vo= gy s oV N
bplp = LsVs = is V, N
iv. We have &
IV, = i V,=550w
Vp=220V
550 3
L, = = -=25A
220 2
OR
a. Meaning of Mutual Inductance 1 1
Expression 1%
b. Proof 2
Diagram )
Y
a. Mutual Inductance is the property of a pair of coils due to which an
emf induced in one of the coils due to the change in the current in the | 1,
other coil.
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Mdi,
dt

Mathematicallyez =—

é;
di, /dt

Let a current I, flow through the outer circular coil. Then
B, = pl; /27,
2
UITT:
"0y =mr’B, = 2_1],2 = M.l

13
2
MY
Thus MIE —i¥laq

21

Flux at any time ‘t’.

@p = BAcosO = BAcoswt

From Farday’s Law, induced emf

e=-NL=pNpal (coswt)
dat dat

Thus the instantaneous value of emf is
E=NBAwsinwt

For maximum value of emf sinwt = £1
i.e,eq = NBAw = 2nfNEA

Yo

Yo

Yo

Yo

Yo
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SET1,Q25
SET2,Q24 _
SET3,026 i. Derivation of— — ﬁ = M 1%
Q25. 1
[
. f 1 1
ii. Formula R
Calculation and result 1¥%

]
|

Ray diagram showing real image formation as per prescription
01=a+p
GZ:B-Y ,‘1'}{:'5’—3

For paraxial rays 61 and 62 are small

Therefore, nz sin 62 = n1 sin B2 (Snells law)

Reduces to
3 mL i Mo

AtN — =%

Sinr r  nq
"My, =TXN2
(a + ."3)“1 = (fg — 5)”2
(NM . NM) B (NM NM)_
oM  MC/) \MC MI

_(1+1)_(l l)_
= —u +R) \+R u 2

n, n_(,-n)
vl R,

Appying above relations to refraction through a lens

Ya

Yo

Yo
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For surface 1
o= _N2_Mm (i)
Ry vl

For surface 2

N —ny n np ..
- f£=—=__£ (i

Ry v oV ()
Adding eqn. (i) and (ii)

1 1 1 1
=) (7= 7) = m (G 3)

For u=ox v=f

(i'R=20cm n2=15 ni=1 u=-100cm

n, M—n) ny

v R iU
_ 0 1
T 20em 100em

1.5
=—CIn

100

—>V =100cma real image on the other side, 100 cm away from the

surface.
OR

Definition of magnifying Prism
ii. Identification of lenses
al Justification

Reason

i.Labelled ray diagram ofAstronomical Telescope

1Y%

1
Yot+Y2
Yot+Y2
Yo

Y2

Ya

Yo

Yo

Yo
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Definition-It is the ratio of the angle subtended at the eye, by the final image, to the
angle which the object subtends at the lens, or the eye.

b.
.Objective=.5D

Eye lens = 10D
This choice would give higher magnification as
M= L2 5

fe B

ii. High resolving power/ Brighter image / lower limit of resolution(any one)

1%

Ya

Ya

% +15

Yo
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SET1,Q26
SET2,Q25
SET3,Q24

I. Derivation for electric field due to infinite plane

Sheet of charge 2
Directions of field Yotls
ii. Formula Y
Calculation and result 1%

ml

Symmetry of situation suggests that Eis perpendicular to the plane a = Gaussian
surface through P like a cylinder of flat caps parallel to the plane and one cap
passing through P. the plane being the plane of symmetry for the Gaussian surface.

JEd= [Eas
through caps

E L ds for all over curved surface and hence E.ds= 0

[Eds=2EAs
caps
As = area of each cap
By Gauss’ law

({E,d—s’zizﬂ‘s

€0 €o

If o is positive E points normally outwards/away from the sheet
If o is (-)ve E points normally inwards/towards the sheet

Y2

Yo

Yo

Yo

Yo

Yo
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1 1y
Us = 5CsVs
U —l.«:r"
;,—2 Eae )

Y2

- Vseries _\/Cequivalentparallel

Cequivalent series

Vparallel

Ya

Ya

OR

i.Deriving the expression for Field between

the plate &outside Yo +Y2
Direction of electric field inside and outside Yo +Y2
Potential difference between the plates 1
Capacitance 1
ii.Direction of flow of charge Yo +Y2
+7 e
inside
Yot Y
E, E; E_;
¢ —
Outside Ey
Plate 1 Plate 2
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Inside

Outside
———

E: Ez_ E-_L

_G—Gzo

2eg
b. Potential difference between plates

g e54
O ===5e2
v o d
ii. As potential on and inside a charged sphere is given
V _ 1 4q — 1 . 4nric
dmeg ¥ dmeg r

s, Voo

Ya

6+ 15

6 + 15

Yo

Yo

Hence, the bigger sphere will be at higher potential, so charge
will flow from bigger sphere to smallersphere.
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