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gIct Uk J97 H 37K gier 31 qict diHl 3991 7 3Rk w97 YT 137 7 8 |
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() &l HFTIFE 7 T [AEfcf@d sifds [aarsl & gl &7 39917 #T G%d & -

c=3x10%m/s
h =663 x10%*Js
e=16x10"1°C

U, =41 x 107" Tm A~

g, =8-854 x 10712 C2N1 m>2

1

4re
o

=9x10° N m? C2

FAFL T goIqH = 9-1 x 1073 kg

¢ 1 GoIHH = 1-675 x 1027 kg

T ohl Ze3H = 1-673 x 10727 k

g
AT & = 6-023 x 1023 ufd uw wi
Siegad™ = = 1-38 x 10723 JK!
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General Instructions :
(1) All questions are compulsory. There are 26 questions in all.

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

(iti) 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=3x10%m/s
h =663 x 1072 Js
e=16x10"1°C
H,=4nx 107" Tm AL
g, =8-854 x 10712 C2N1m>2

1
4re
(o]

=9x10° N m? C2

Mass of electron = 9-1 x 10~3! kg

Mass of neutron = 1-675 x 102" kg

Mass of proton = 1-673 x 1072 kg

Avogadro’s number = 6-023 x 1023 per gram mole

Boltzmann constant = 1-38 x 10722 JK!
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Qs A
SECTION A

1. 9R@ ¥ 3¢ AR el fomg ‘0’ W #E fog omaw Q feo@ 8 | 99 Q
(i) ©FTeHeR, 3N (i) UM ACRIE 7, A1 F41 fog B W fawa Vi 1 gon d
fag AW fawa v, a1feres 8, 0 2 3foyen ST B ? 1
O- Ae B-
A point charge Q is placed at point ‘O’ as shown in the figure. Is the
potential at point A, i.e. V, , greater, smaller or equal to potential, Vg, at
point B, when Q is (i) positive, and (ii) negative charge ?

Oo Ao Bo

2.  oYd fagasiiear ¢ 3R Fraensfiaar p < forelt Aream o foegq-grechia aa i
=T o foTT =otes fafigu | 1

Write the expression for speed of electromagnetic waves in a medium of

electrical permittivity € and magnetic permeability p.

3. o Torelt qaweRll i MY &war ITANT fohU T WehTR < auf W VR Rt B 2
3T IW T gfee Hifvw | 1

Does the magnifying power of a microscope depend on the colour of the

light used ? Justify your answer.

4. 5 OR e =1 @Sk (aeh) Ui Eifwre T soeh! geamm arofi fafgn | 1
Draw logic symbol of an OR gate and write its truth table.

5. AT FU 1 YR AMMA B W HI3 THRR-GUR Y53 TheI-fogd-serae
Icaioid LAl 2 | 3EH I83 W ATl 9l o TR ol HATIAd HUA T R I8 T6S
TehTY-fored-Soiereia Scafstd T 2 HHoT ST | 1

A photosensitive surface emits photoelectrons when red light falls on it.

Will the surface emit photoelectrons when blue light is incident on it ?

Give reason.
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Qs d

SECTION B
6. AT o TG M H WG o TR forg W, SRI wWH s i al A
dl 8, digar I HI e 90 & s 9= () A/4, 3T (i) /3 8 | 2

Find the intensity at a point on a screen in Young’s double slit
experiment where the interfering waves of equal intensity have a path
difference of (i) A/4, and (i1) A/3.

7. A9 R U] TR & o= @ =R fAfgu | 2
Write two points of difference between intrinsic and extrinsic
semiconductors.

8. TR i JERU faur iR Tod-tad F=Rv faar & 9 faved Hife it s
<hl Ush 3qTallV] é”:_ﬂq | 2

Distinguish between broadcast mode and point-to-point mode of
communication and give one example for each.

9.  dicedl & foret ac @Id U IS YT dod T hig YRATTART Juft § Tl 8 |
e HiIfY fop giErfetsst & Hiat 15 g il 98 & I W Tk dod 6l
IHeh ford JepR geTferd Bt | 2

A light bulb and a solenoid are connected in series across an ac source of
voltage. Explain, how the glow of the light bulb will be affected when an
iron rod is inserted in the solenoid.

10. I8 U o fou equr gefientor =1 3w <hifoe for foreft 3taae edur & £ 37K 2f
& o9 feuq ford) fome w1 ufafors of A W@ B | 2

AT

(a) 39 €A1 () 1 3Ig@ i Forad forelt wrmefia guafi (Sefteenia) o
TR (T&q) SAaEA U foRam ST Eehar § |

(b)  IT9adl GEEM (SETERIT) hT qoHT H qUEd] gree (STTEh) i Mo
T fqu I i =men & fofw @ wrRu dT | 2
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Use the mirror equation to show that an object placed between f and 2f of

a concave mirror forms an image beyond 2f.

OR

(a)  State the condition under which a large magnification can be

achieved in an astronomical telescope.

(b)  Give two reasons to explain why a reflecting telescope is preferred

over a refracting telescope.

Qs q
SECTION C

11. (a) T9R FGEAT § IWN foby M el 98 Wigad HAehish  hl THUTHT
ANTT | SHeRT U Teh § 7 AT 3ok UK 1 T T & ?

(b) 1 MHz 378 g 3R 10 V RIGR dieed & AigeH & AT 10 kHz
AP 3R 10 V Rrex diced & d@¢w @ &1 Iwm fren men
2 | (i) AigeM gahieh, 3R (i) Icu= qrvd Svei o1 fgio Hifv | 3

(a)  Define the term ‘modulation index,” used in communication system.

Why is its value kept less than or equal to one ?

(b) A message signal of frequency 10 kHz and peak voltage of 10 V is
used to modulate a carrier frequency 1 MHz and peak voltage
10 V. Determine the (i) modulation index, and (ii) side bands

produced.

12. SR % SANFRMI 1 ITAN Hich, FEGISH THIY hl ndl el H A Seiae
Sl el 1ay o o =asieh geaa i | 3

Using Bohr’s postulates, derive the expression for the orbital period of

the electron moving in the nt® orbit of hydrogen atom.
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13.

14.

55/2/1
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s R & forelt nfcaeh et & 56 W ST6™ Q ToheA™ &9 § foafd g | foreft
g 0 < x < R fogd-&= (B) 3R fogrq fawa (V) & fog ek s hifse |
T GiEeht x o T, Sk 0 < x < 2R 7, E 3 V o1 fam=or esiisu | 3

A charge Q is distributed uniformly over a metallic sphere of radius R.
Obtain the expressions for the electric field (E) and electric potential (V)
at a point 0 < x < R.

Show on a plot the variation of E and V with x for 0 < x < 2R.

few o ufgy 4, wurht g & g, g & G0 W fverR o sgd afd

Y fehfera hIfSu | 3
6V
10

A I AN F
6V C=5uF

B I — E

C II AN D
12V 20

In the given circuit, with steady current, calculate the potential
difference across the capacitor and the charge stored in it.

A :I e F
B I — E
C | AAAA- D
12V 20
7 P.T.O.
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15. g AW Tcd + Ay 1 Hig AFT ACRMG S g AR T — Ay
forelt @i I =Tete S & o g3 2 | MeE e W1 S Ok (1) g
Il < St o et fomg, T (i) S 9o o o fopefl fog R forga-am &
e =stes W i | 3

A long charged cylinder of linear charge density + A, is surrounded by a
hollow coaxial conducting cylinder of linear charge density —Ai,. Use
Gauss’s law to obtain expressions for the electric field at a point (i) in the

space between the cylinders, and (ii) outside the larger cylinder.

16. SHI-HE R 1 ITAR Feh s R o fopell aRIaTdl Ik 9T o 318 %
foreft formg (x) W greshi & < foie <ok oo hifve | 39 fomg W graehi
&= <1 foun fope wepR fawff <l STt 2 2 3
HYAT
fort & i o TIraTé % T FEHIR TRETE e guie T E | 3 i
() =Tk 1 W O fog A T 1 Graehid & 1 IRATT qe fesm |

(i) =Tk 2 W rhA & | 3
I . 1
A
r
31 < 2
2r
4] — . 3

Using Biot-Savart law, deduce the expression for the magnetic field at a
point (x) on the axis of a circular current carrying loop of radius R. How is
the direction of the magnetic field determined at this point ?

OR

55/2/1 8
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The figure shows three infinitely long straight parallel current carrying
conductors. Find the

(1) magnitude and direction of the net magnetic field at point A lying
on conductor 1,

(i)  magnetic force on conductor 2.

I o 1
A
r
31 2
2r
4] — 3

17. (a) Ueanfeea e &1 e fafge | afspaar =1 ST ames fafge |

(b) Tt fou o Heamfdea a0 442 x 108 Usanfeea Tifyes 2 | =fe 3@
T T Y MY 20 HHUS 7, A 10 HeRvS T Tohe 11k &1l g 2 3

(a)  State the law of radioactive decay. Write the SI unit of ‘activity’.

(b) There are 4+/2 x 10° radioactive nuclei in a given radioactive
sample. If the half life of the sample is 20 s, how many nuclei will
decay in 10 s ?

18. (a) fagq-grehi qUl foh TR 3709 Il 8 2 =me hifr |

(b) IS AHdA ToR-grahi aln foet meem o etenss 2-fosm % sfew
w2 | 39 ToR[q-graehi™ aUT i S foq 3R Jraehia &= ohl
famal =1 gwitd g fafa i | 3

(a) How are electromagnetic waves produced ? Explain.

(b) A plane electromagnetic wave is travelling through a medium along
the +ve z-direction. Depict the electromagnetic wave showing the

directions of the oscillating electric and magnetic fields.
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19. ac dlcedl v = v, sin ot I g A4 Yehed L o fohell g W & W &
Tt B | aiay § dreerfies g % fou s ogeaw iRy | Ig ewisy fh
39 uftuy ¥ oftdq wfed &9 I 2 | 3
A source of ac voltage v = v, sin ot, is connected across a pure inductor of

inductance L. Derive the expressions for the instantaneous current in the

circuit. Show that average power dissipated in the circuit is zero.

20. (a) HHW digal weg fafvm sngfi < smdfaa fafewn o g sumes fava
o |1 TehI-fagd 9T o foeror 61 g % fore omw @i |
(b) 39 UH | Y& I AT & [T LTS o Threl-fogld TR i
IHRINT I |
(¢ 3 gfa =l q9H T@d gY Afaq faferon 1 fieran &1 afafda feran
T, q1 AT 7 IREad <@ ? 3

(a) Draw a plot showing the variation of photoelectric current with

collector potential for different frequencies but same intensity of
incident radiation.

(b)  Use Einstein’s photoelectric equation to explain the observations
from this graph.

(c) What change will you observe if intensity of incident radiation is
changed but the frequency remains the same ?

21. (a) 39 ITEAT & 3g@ i foan foreht grahi & B ® a1 v & TfoA™
g ARG HU1 To1 for=ferd Y TR ST 2 |
(b) 10*V favaR % @R 15 SoiagH oAHH T T fesm & areEq
0-04 T % Torell ThEHH Frarchial & § Ja91 ohidl 8 | T&Y-9 hl Fshal
forsan afwfora i | 3

(a)  State the condition under which a charged particle moving with

velocity v goes undeflected in a magnetic field B.

(b)  An electron, after being accelerated through a potential difference
of 104 V, enters a uniform magnetic field of 0-:04 T, perpendicular
to its direction of motion. Calculate the radius of curvature of its

trajectory.

55/2/1 10
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22. IS ‘@’ I fepel qaeh ol W, 3@ f&rd @ gt D W oo fopell g oA
Yo 3Icqd T o oI, T A T HIS Thavl Jehrs1 AfTAraaq ATId Hal
7 | JEfeh ANE i Gl §, e W 3fass IR ffess & e srd oo
HITT | 37 3d] 1 ITAT I8 A o [ hifve fop v 3fass 6t wivfig
dters fadiaes 3fss i hivfia =ters i gt &t 2 | 3

A monochromatic light of wavelength A is incident normally on a narrow
slit of width ‘a’ to produce a diffraction pattern on the screen placed at a
distance D from the slit. With the help of a relevant diagram, deduce the
conditions for obtaining maxima and minima on the screen. Use these
conditions to show that angular width of central maximum is twice the
angular width of secondary maximum.

Qug g
SECTION D

23. GAA IR 35 AT1-fUar 70 SR | 79 G S @ & | TEd H IFh! Grare o
et ot 1 Bdl T g T 6 $© I ol o6 | 38 i § 37 9ali b
IR # g7 o6 A = § | e T o1oft mrarsht R warn fR 3 O e |

(a) GATA 3R 3IWeh! WIS g YSRId Jed I 9 ? Y hl Th-Ueh oo
ferfe |

(b) TrE TR AR 99! 1 39T AT IuATf forg g 2

(c) ©R YT H ITAM B4 el Adarars I o1 9w fafaw | sm@
el ¥ Gav 4 39 gk <t feranfafyr it smeen fifve | 4

Sunil and his parents were travelling to their village in their car. On the

way his mother noticed some grey coloured panels installed on the roof of
a low building. She enquired from Sunil what those panels were and
Sunil told his mother that those were solar panels.

(a) What were the values displayed by Sunil and his mother ? State
one value for each.

(b)  In what way would the use of solar panels prove to be very useful ?

(c) Name the semiconductor device used in solar panels. Briefly
explain with the help of a diagram, how this device works.

55/2/1 11 P.T.O.
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Qe g
SECTION E

24, (a) () UREER w1 FEER fagma fafer | feER fao o
IR ol 3R 31feeh guTe! fohe TohR TR ST Wehal & 2

(i) = g R % fau ot gene U E | SR Gfd 3g@
Hifve 6 37 @ defREel A AYer B | & hi9-A1 it

YUl 2 |
T

V (dree) B

y A

l

(b) &AM g AR THW TS %k Q91 % dr P; 3R P, Tk
ITTEAHTE o §IRA A; I A, 3, Thgi ¥ I & N faanad &
forelt &g @ Tfoa § | 39 QT 9§ g SolggiEl o STudTg ol ol
U FTq HIT Safeh 3 IR (1) Fofisey §, TR (i) Ivd (THTaR 9) |
ERIE RS 5

3teran

(a) Tt meanfg &t arftar hi aftamer e | fefa O foret gamar afgen
quTie i amiar & fau, afgwieli & &a%a A don digewrel & o=
g d % UG H oTh Fead HIT |

(b) YA K % qgrd % fohel e @1 31 § &A%d &§, Toaqr feRsl
TR ufghl Gt i dfgetsdi w1 7 Weq 3Eeh! A %%I
TAEAh % a1y giiar 3 foT wdgare o oTiar %1 Y A
HITTT | 5
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(a) (1) State the principle on which a potentiometer works. How

can a given potentiometer be made more sensitive ?

(i1))  In the graph shown below for two potentiometers, state with
reason which of the two potentiometers, A or B, is more

sensitive.

T

V (volts) B

(b)  Two metallic wires, P; and P, of the same material and same

length but different cross-sectional areas, A; and A, are joined
together and connected to a source of emf. Find the ratio of the
drift velocities of free electrons in the two wires when they are
connected (i) in series, and (ii) in parallel.

OR

(a)  Define the capacitance of a capacitor. Obtain the expression for the
capacitance of a parallel plate capacitor in vacuum in terms of

plate area A and separation d between the plates.

(b) A slab of material of dielectric constant K has the same area as the

plates of a parallel plate capacitor but has a thickness % Find

the ratio of the capacitance with dielectric inside it to its

capacitance without the dielectric.

55/2/1 13 P.T.O.
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25. (a)

(b)

(c)

(a)

(b)

55/2/1

Hre o forega-srerehia Sor o fem fafige |

o= © qiT 319ER 12 em B9 3R 8-5 Q Uiy & forelt gamhr arer @
TR Tl Fraehi & § 999 o |1y Uiad g1 8 | JEehi & T
% A & reed 8 | 9 H UG 9 iehfaa e iR wma %
Held & &9 § 3H IeIRad i |

N I N ;
B(T)
1 _______ 1 N jI
0 2 4 6 t(s)
Ig ST foh oS o1 g o1 gwegor 1 fwnd 2 | 5
STaT

IIYFd 3G hI TeEd ¥ Foreft seemht grEwii W wEwr fag w
guia IR | Tt AR fgdaes puefordi § wi i dean o frosft 9
foia uftwen 9 gt & Ul § Fasft oft frid dicedreti & = g9y
T T |

90% T&aT o ferdll Ieamlt TEBT & forw frasht amr 15 A iR fFasf
leear 100 V & = B | Tfe fria arr 3 A 8, @ feta wifer et feefiaes
T dieedr F1d il | 5
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(a)
(b)

(c)

(a)

(b)

26. (a)

(b)

55/2/1

State Faraday’s law of electromagnetic induction.

The magnetic field through a circular loop of wire 12 cm in radius
and 85 Q resistance, changes with time as shown in the figure.
The magnetic field is perpendicular to the plane of the loop.
Calculate the induced current in the loop and plot it as a function
of time.

3 SURER S —
B
1 _______ | N -:
0 2 4 6 t(s)

Show that Lenz’s law is a consequence of conservation of energy.

OR

Describe, with the help of a suitable diagram, the working
principle of a step-up transformer. Obtain the relation between
input and output voltages in terms of the number of turns of
primary and secondary windings and the currents in the input and
output circuits.

Given the input current 15 A and the input voltage of 100 V for a
step-up transformer having 90% efficiency, find the output power
and the voltage in the secondary if the output current is 3 A.

WWR%WWWT@,@WnlﬁTnz(nZ>n1)

% QI HIEAH! I A% HT 7, oh O A& W hig (oghd e e 7 |
for@ @ 999 w1e9m 4 399 M I8 W I9Edd [ R sR@
wifew 3R fora gl (w), fdfera g (v) 9o ashel Brsen (R) & <= day
qd HIT |

fopell AfiErd <@ <l oY 4 wihE gl 20 cm & | F8 E TR

1-6 o qgrd 1 o1 7 | If¢ 98 forelt ga foeent oTaadae 1-3 8, §

g, d1 35eh! i BIhE g [ HINT | 5

HAYAT
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(a) Torell = & fow @ o0 It THw & e % fau feor oma
Hifau 3R o1a: fs| o ST9ad-reh u, B0 HI0 AR =Jad fa=e™ i
% st= ey YT HIfT |

(b) 3° THW <l o & o muad o &1 ge fuifa i, S
UG [y = V2 o WL § TR 3T9adTh u, = 1 % e | 39
Jeh TTHH S 2 Toh I8 g ot a1t 58 I i3l TR vl 2 | 5

(a) A point object is placed on the principal axis of a convex spherical
surface of radius of curvature R, which separates the two media of
refractive indices n; and ny (ny > ny). Draw the ray diagram and
deduce the relation between the object distance (u), image
distance (v) and the radius of curvature (R) for refraction to take

place at the convex spherical surface from rarer to denser medium.

(b) A converging lens has a focal length of 20 cm in air. It is made of a
material of refractive index 1-6. If it is immersed in a liquid of

refractive index 1-3, find its new focal length.

OR

(a)  Draw the ray diagram showing refraction of light through a glass
prism and hence obtain the relation between the refractive index p

of the prism, angle of prism and angle of minimum deviation.

(b)  Determine the value of the angle of incidence for a ray of light
travelling from a medium of refractive index p; = J2 into the
medium of refractive index p, = 1, so that it just grazes along the
surface of separation.

55/2/1 16
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SET: 55/2/1

MARKING SCHEME

Q. No. Expected Answer/ VValue Points Marks Total
Marks
SECTION A
Setl Q1 i) V> Vg Yo
i) Vy < Vp Yo 1
Setl Q2 Formula 1
1
C=—
VuUe 1 1
[Alternatively,
1
C = —/—————
VHOHrEQET ]
Setl Q3 For writing yes Ya
Justification Yo
Yes o
Justification: m a
fOfe
And focal length depends on colour/u. Y2 1
1Q4 :
Setl Q Logic Symbol Ya
Truth Table Y5
. — 0| 0 0 i
® \ \ = o 1 1
| | L 1 o 1
— | e
B L 1 1 1
(=) (b) 1/2
1
Setl Q5 .
Writing Yes Y2
Reason Ya
Yes
Reason - Vpiye = VUred 1/2
[Alternatively: 72
Energy of blue light photon is greater than energy of red
light photon.] 1
SECTION B
Setl Q6 Conversion of phase difference to path difference %
Formula for Intensity Ya
Finding intensity values (2 + %)

Get More Learning Materials Here : & m @&\ www.studentbro.in
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Get More Learning Materials Here : &

Path difference 4/ 4 = phase difference ™/, "
Path difference 4/5 =>phase difference (27/3)
%
I = 41, cos? <¢/2> ’
. 1
i) L =4l X - =2l Yo
. 1 1
i) =4l X ;=1 /2 )
Set1 Q7 Any two differences (1+1)
Any two
Intrinsic Extrinsic
1) Pure semiconductor i) Doped or impure 2
— = 1+1
inn, =ny, i) n, #ny,
i)  Low conductivity iii)Higher conductivity
at room temperature at room temperature
iv)Conductivity depends | iv) Conductivity does
on temperature not depend
significantly on
temperature.
Setl Q8 Distinguishing the two nodes (Y2 + %)
One example of each (Y2 + 1)
In point-to-point communication mode, communication takes
place over a link between a single transmitter and a single Ya
receiver.
In the broadcast mode, there are a large number of receivers
corresponding to a single transmitter. Ya
Example: Point-to-point:  telephone (any other) Ya
Broadcast: T.V., Radio (any other) Ya 2
Setl Q9 Effect on brightness 1
Explanation 1
Brightness decreases 1
Explanation:- Self inductance of solenoid increases; this increases 1
the impedance of the circuit and hence current decreases . 2
(Even if student just writes self inductance increases, award this 1
mark.)

&&=
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SET: 55/2/1

Setl Q10

Formula
Image distance for |u| < |f + x|
Image distance where |x| < |f]

Y2
Y2

+-= ( f 1s negative)

Henceif -2f<u<-f= -2f <v <o
[Alternatively

2f <V < ]
OR

Y2
Y2

Yo
Yo 2

Yo

Yo

Yo
Yo 2

(a) Formula for magnification
Conditions for large magnification
(b) Anv two reasons

Y2
Yo
Yot Yo

fo

@ m=-7

By increasing f;, / decreasing f,

(b) Any two
Q) No chromatic aberration.
(i) No spherical aberration.

(iii) Mechanical advantage — low weight, easier to

support.
(iv) Mirrors are easy to prepare.
(V) More economical

Yo

Yo

Y2+ % 2

SECTIONC

Setl Q11

a) Definition
Explanation

b) Determination of modulation index

Side bands

1
Yo
Yo
(V2 + %)

s
Q) u=-"

u < 1 to avoid distortion of signal.

1

Yo
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10V
b) u=,=1
v, — v, = (1000 — 10)kHz = 990kHz
(o) m

v, + v, = (1000 + 10)kHz = 1010kHz

Yo
Yo
Yo 3

Setl Q12

Bohr quantum condition Ya

Expression for Time period 2

mur = % ---- Bohr postulate

2 2
mv 1 e
Also, ™ = — 2
r 4meg T
82

& mvdr =

47T€0

e? 21 g2

= X _— =
4mey nh 2e€ynh
_ 2mr  2mmor

v muv?
nh
_ ()

m e? i
2egnh

_ 4n3h36(2)

- me4 - - -
(Also accept if the student calculates T by obtaining
expressions for both v and r.)

SV

Y2

Y2

Y2

Y2

Y2

Yo 3

Setl Q13

Expression for electric field 1%
Expression for potential Yo
Plot of graph (E V;r) Yo
Plot of graph (V V;r) Yo

- Gaussian
Surface charge “grface
density o

By Gauss theorem

_— _)_i

$E .ds—E0

g =0 in interval 0<x<R
dv

E= -d_r

Yo
Yo

Yo
Yo

Get More Learning Materials Here : & m
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V tant L 0
—t = e —
constan 4-7'[E0 R
E |
|
|
|
|
|
' I
O R 2R
r —

r —

[Even if a student draws E and V for 0<r<R award 2 + %2
mark.]

Y2

Yo

Setl Q14

Value of current 1
Value of voltage 1
Value of charge 1

12V

Get More Learning Materials Here : &
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Get More Learning Materials Here : &

In loop ACDFA
] = 12—6: N
(1+2) 1
Var = VgE %
=6+2=6+V.
= Vc =2V A
Charge Q=CV,=5uF X 2V = 10uC 1 3
Setl Q15 Gauss’s theorm Y
Diagram Yo
Electric field between the cylinders 1
Electric field outside the cylinders 1
As Gauss’s Law states
o i
ff;E .ds = e Y,
| 1A
\"\ZE i;‘/ Yo
E 1 - surface
SR I = ey
A RN
——"
, = =2 _ Ml Ya
(|) §E1 .ds = .
— A
. El = ! m &
2megn
(i)$ E,.ds = @ Y
0
I Bl S v 3
27T€0T2
Setl Q16 ;
Biot Savart’s Law % mark
Deduction of Expression 2 marks
Direction of magnetic field 1% mark

ucnrene €9
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Y
x dB_ Y
— M ,1l'd.B
~_ |/
= ;‘- aB.~ X
Yo
Here r= x*+R?
Yo
dB= Ko Idl
" 4m x2 +R?
3 dB, =0 &
R
dB,=dBcos 8 where cos = ———-
(x2+R2) /2
_ Houdl R
dB,= o= ) zi i3
(x2+R?)?2
Yo 3
= 2 Horr?z .
B=[dB, L= 2RI
Direction- Can be determined by right hand thumb rule.
[Alternatively: By using vector form of Biot Savart law]
OR
(i) Magnitude of magnetic field at A 1
Direction of magnetic field at A Yo
Magnitude of magnetic force on conductor 2 1
Direction of magnitude force on conductor 2~ % Yo
. Ho 2(31) Ho 61 . 1/2
(i) By, =-— =— (—) into the plane of the
4Tt T 4t \r
paper/(&®).
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Mo 2(4D) _ uo
B, =k 22 _ Ko
it  3r 41

paper/(©).
B, = B, — B3 into the paper.

101
=Ko (?) into the paper.(Q)

(%)out of the plane of the

Y2

Yo

Yo

4n
(i) Fy= Z—O 2130 away from wirel (/towards 3)
T r
Yo 3
Fy3 = Z—g % away from wire 3 (towards 1)
Foet = Fa3 — Fyq towards wirel
6(1)? .
=0 8O yowards wire 1
n  r
Setl Q17 Statement - 1
S.1 Unit — Yo
Formula- Yo
Calculation of number of nuclei 1
(a) Statement : Rate of decay of a given radioactive sample is
directly propotional to the total number of undecayed 1
nuclei present in the sample.
[Alternatively: — ‘;—IZ « N ]
Unit- becquerel(BQq) Yo
— -t g N — (l)n 1
()N = Noe™* /== (; 7
n= L = E = l 1
T12 20 2
1
1\ 72 Ya 3
=>N=4\/2><106><(§>
=4x 10° nuclei
Set1 Q18 (a) Explanation of production of em waves 1Y
(b) Depiction of em waves 1Y%
(@) An oscillating charge produces an oscillating electric field
in space, which produces an oscillating magnetic field, which
in turn, is a source of oscillating electric field and so on.
Thus, oscillating electric and magnetic fields generate each 1%

Get More Learning Materials Here : & m
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[Alternatively, if a student writes
Electromagnetic waves are produced by oscillating electric
and magnetic fields / oscillating charges produce em waves.
Award 1 mark ]

X

Electric field OR Bfield

EM waves

1Y% 3

Magnetic field or E field

Setl Q19 Derivation of instantaneous current 2

Derivation of average power dissipated 1

GivenV =V, sinwt
o di .V
V—Laﬁdl—zdt 1

OO,
LR

©

v = v, sinwt

~di = VL—Osin wt dt Y

. . _V_O
Integrating i = ——~coswt 1

: Vo . :

al= —Hsm(”/z —wt) = I, sm("/z —wt) Y,

where I, = ‘Z—‘z

Average power
T

P, = fvidt 1,
0

V¢ (T .

=—"J, sinwt coswt dt
—V¢ (T .

:ﬁ J, sin(2wt)dt

=0 Yy 3

Get More Learning Materials Here : & m @&\ www.studentbro.in



SET: 55/2/1

Setl Q20

a) Graph of photo current vs collector potential for
different frequencies 1

b) Einstein’s photo electric equation Yo
Explanation of graph Yo

¢) Graph of photocurrent with collector potential for
different intensities 1

()

Pholoeleclrc
current —

e
J&_—; 1;1 -3 r.l
Saluralion cunrent
r:l .

_ = =

Y2 Ma Vw0 Collector plale polential —+
+—— Retarding potential

(b) According to Einstein’s photoelectric equation
Kinax = hv —@q
If V,is stopping potential then
eVo=hv—-0
Thus for different value of frequency(v) there will be a
different value of cut off potential V.

(©)

Fhotocurrent—s

Stopping potential

-V, 0
+—— Retarding potential Collector plate —
potential

Yo

Yo

Setl Q21

(@) Condition for charge going undeflected 1
(b) Formula for radius 1Y%
Calculation of radius Yo

(a) The force experienced F= qv X §)

The charge will go undeflected when © is parallel or

Yo

Get More Learning Materials Here : & m»/
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antiparallel to B = F = 0.

[Alternatively,

If % makes an angle of 0° or 180° with B ]

(b) The radius of electron

1 2
eszmv
mvz_
T—qu
) 1 [2mV
"TTB e

| [2x9.1x10731X 10* 1
N 1.6 X 10~19

=84X10"3m

0.04|™

Y2

Y2

Y2

Y2

Y2 3

Setl Q22

Diagram

Path Difference

Condition for minima
Condition for maxima
Width of central maxima
Width of secondary maxima

Yo
Yo
Yo
Yo
Yo
Yo

¥ To P

From S ‘\-’Il \\ L - — » To C
le . \Q_\_\I .,'?. . M2
> N T P

The path difference
NP —LP = NQ
=asinf =~ ab

By dividing the slit into an appropriate number of parts, we

find that points P for which

)] 0 = % are points of minima.

i) 0 = (n + %) % are points of maxima

Ya

Yo

Ya

Ya

Get More Learning Materials Here : &
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Angular width of central maxima, 6=6; — 6_4

0

=2

a

Angular width of secondary maxima = 6, — 6,
22 2 2

1 a a a
= X Angular width of central maxima

Y2

Y2 3

Setl Q23

Values displayed

Usefulness of solar panels
Name of semiconductor device
Diagram of the device
Working of device

1+1
Yo
Yo
Yo
Yo

a) Value displayed by mother:

Inquisitive / scientific temperament / wants to

learn / any other.
Value displayed by Sunil:
Knowledgeable / helpful/ considerate

b) Provide clean / green energy
Reduces dependence on fossil fuels,
Environment friendly energy source.

c) Solar Cell

1 1 1
N 2w
LA
d _ .
Top 5 Metallised

surface finger elecirode
Y\ Hx.l
: o
P / L P |
¥ Backcontact
(a) )

(full marks for any one figure out of a &b)

Working: When light falls on the device the solar cell

generates an emf.

Yo

Yo

Yo

Ya 4
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Setl Q24

a) (i) Principle of potentiometer 1
How to increase sensitivity Yo

(if) Name of potentiometer Yo
Reason )

b)  Formula Yo
() Ratio of drift velocities in series 1

(i) Ratio of drift velocities in parallel 1

a) (i) The potential difference across any length of wire is
directly proportional to the length provided current and
area of cross section are constant i.e., E(l) = ¢l where

¢ is the potential drop per unit length.

It can be made more sensitive by decreasing current in

the main circuit /decreasing potential gradient /

increasing resistance put in series with the potentiometer

wire.
i) Potentiometer B

Has smaller value of V/l (slope / potential gradient).

b) In series, the current remains the same.
R P, I P,
v
I =neAV ;1 = ned,Vy,
VA
Ve A

In parallel potential difference is same but currents are
different.

[
V= IlRl = neA1Vd1 j_ = neQlel
1
Similarly, V = LR, = negVy,l

IRy = R,
o Ldiq
Vaz
OR
(a) Definition of capacitance 1
Obtaining capacitance 2
(b) Ratio of capacitances 2

a) Capacitance equals the magnitude of the charge on each
plate needed to raise the potential difference between

the plates by unity.

Y2

Yo

Y2

Y2

Y2

Ya

Ya

Yo 5
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OR
[The capacitance is defined as
q
c==
7
Surface
charge densily o I f\reaA
: ¥
7 | 1 R
TR+ + 4+ + + + + + + o+
B e
C v
\ 2
~
Surface 11

charge density — o
Consider parallel plates of area A

Plate separation d, the potential difference applied
across it is V. The electric field

F=2-1 Y
€ €A 2
Electric field = potential gradient
~FE = K &
Vd
Hence, — = —— 2
d 0A
— 1 _ ﬂ 1
=V~ ’

b) The capacitance without dielectric is
EoA

CO R

The capacitance of the capacitor, partially filled with

dielectric constant K, thickness t is
€ A

Yo

c=——— Ya
(d—t+t/k)
Givent=ﬁt-c=i§d
4 d_T
. 4‘k EoA
"Cz(k+3>7 2
c 4k
"co_k+3 &

[Alternatively,

The capacitance, with dielectric, can be treated as a series

Get More Learning Materials Here : & m @&\ www.studentbro.in
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combination of two capacitors.

4 €A _ 4

TGtk 4 Grl) 0
Cc

Co k+3

Y2

Yo

Y2

Yo 5

Setl Q25

a) Statement of Faraday’s Law

b) Calculation of current
Graph of current

C) Lenz’s Law

N = Sl

(a) Faraday’s law: The magnitude of the induced emf in a
circuit is equal to the time rate of change of magnetic

flux through the circuit.
[Alternately: e = —% ]
(b) Area=mR? = X 1.44 X 10~*m?

= 45X 10"%m?

For O<t<2

_d%1 _ _ ,dB
Emf 61 = it = A it

=—45X 10—2X§

P 225X107% -

1= R~ 8.5 - Tesm
For 2<t<4
L=2=0
2 — R -
For 4<t<6
L=-3=427ma
3 = R = /m

Ya

Yo

Yo

Ya
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I(mA)

2.7TmA

2.7mA

(c)

If a north pole of the bar magnet moves towards the coil
the magnetic flux through the coil increases. Hence
induced current is counter clockwise (to oppose the
increase in flux, by producing a north pole.)

In this situation the bar magnet experiences a repulsive
force, therefore work has to be done to move the magnet
towards the coil. It is this work that gets converted into
electrical energy.

OR
a) Diagram Ya
Principle Y2
Relation between voltage, number of turns, and
Currents 2%
(b) Input power Y2
Output power Y
Output voltage Y2

Get More Learning Materials Here : &
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Soft iron-core

Arewrnig
A1epuocss
Areuwnad

(@

Working principle

Arepuodag

(b)

- Whenever current in one coil changes an emf gets
induced in the neighboring coil /Principle of mutual

induction
Voltage across secondary.
d¢
Vs =e,=—Ng E
Voltage across primary
d¢
V=€ = =Np—-
Vs _ Ns
n T, (here Ny > N,,)

In an Ideal transformer
Power Input= Power Input

LV, = LV
i I,
v,
VN,
v,

(b) Input power,P; = I,.V; = 15 x 100
=1500 W
Power output, Py = P; X % =1350W

Output voltage, V, = %V =450V

Yo

Y2

Yo

Yo

Yo

Yo

Ya

Yo

Yo

Yo 5

Setl Q26

a) Diagram 1

Derivation of the relation 2

b) Lens Maker’s formula — Y2
Calculation of f in water — 1Y%

Get More Learning Materials Here : &
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N
m, i n,
1
For small angles
MN MN
tan ZNOM =— :tan ZNCM = —
oM NC
MN
and tan ZNIM = —
MI
For ANOC, i is exterior angle, therefore
: MN | MN
i=242NOM + £LNCM = — +— )
oM McC
Similarly r = = . 2
YU="ic "mi Y
For small angles Snells law can be written as
mi = npr
nq ny no)—mq
—t ===
oM  MI Mc &
~ OM=-u, MI=+v MC= +R (using sign conversion)
. Tl_z _ Tl_l — nyp—nq 1
1% u R
(b) Lens Maker’s formula is
i:(nz—l)(i_i) Yo
fa ny Ry R
1 1 1
s = (1.6 — 1)(R—1 - E)
. (1 1) B 1 1 Yo
“\R, R,/ 20x06 12
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Let f be the focal length of the lens in water

.1_1.6—1.3(1 1)_ 0.3
“f 13 \R; R,/ 12x13
Orf' = 120:13 =52cm
OR
(a) Diagram Ya
Obtaining the relation 3
(b) Numerical 12
(a)

From fig £A + ZQNR = 180°------- (1)
From triangle AQNR 71,7, + 2QNR = 180° --(2)
Hence from equ (1) &(2)
SLA=T T
The angle of deviation
6 = (i —r)H(e-rpy)=i+e-A
At minimum deviation i=e and r;=r,

o A
S Y = 2
_ A+6ém
And i=
Hence refractive index
. (A+m
_ sin i _ sm( i )
B Sinr — sinA/2

(b) From Snell’s law pq sini = u, sinr
Given p; = /2, up=1and r=90° (just grazing)
. s . . 0 .. L
~ /2 sini=15sin 90° = sini =
ori = 45°

Get More Learning Materials Here : & m
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Yo
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