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(i) @4 o7 AAard & | 39 397-97 7 FT 26 T |

(i) 39 Y99-97 & Qie Y777 3 : @8 37, @V &, &S &, TS § 3N G T |

(iii) @US 37 H gier Y97 &, Yed% & Uk 3% & | @US & H giel J97 &, y 9% &
gT3F 3 | @S T H aNG F97 5, 9% & @7 b 5 | @IS ¢ § O 3% H
T% GeATETRT 397 & 37 G T 4 did F97 &, T3 & qier 375 & |/

(iv) ¥97-97 § GHT W HI3 [aheq 767 8 | T4, T 37! aic? Ok J97 7, T 37hl
gIct Uk J97 H 37K gier 31 qict diHl 3991 7 3Rk w97 YT 137 7 8 |

94 o1 G 37191 130 7T T § G S Uk J97 5 HET 8

() &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. @ 90 1 Y™ AMEAd &H T Rl ThRI-GUTEl IS Tehrel-faegd-saiag
Icaid LAl 2 | 3 I8 W Al a0l % YR Sl SATANId I W FAT A8 TS
TehTY1-fed-goiarg = Sedfsid T 2 SRV I | 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.

2. f5H ORTe &1 @i (deh) Tdieh EifeT 3 35eh! | |l faRgu | 1
Draw logic symbol of an OR gate and write its truth table.

3. M@ H gy IgER fret fag ‘O W g farg W Q o & | 99 Q
(i) GTeHh, 3R (i) SROMTcH AENRM 7, i 341 fog B W fawa v 1 qomn 8
foag AW fawa v, 31forh 2, W 2 319e e 8 ? 1
O- As Be
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, Vy, at
point B, when Q is (i) positive, and (ii) negative charge ?
O A Be

4.  3ga fogasiiear ¢ 3R grasmsiadr p o forell mrem o forpq-grechia aon 61
I1a @ o7 = fafeu | 1
Write the expression for speed of electromagnetic waves in a medium of

electrical permittivity ¢ and magnetic permeability p.

5. o fonelt geweEl Y Sraedq smar 3w fohw T yehTer % gui oX fel S 7 2
3T IW h gfee Hifvw | 1

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

light used ? Justify your answer.
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Get More Learning Materials Here : & m @&\ www.studentbro.in



Qs d
SECTION B

6. THM UgrY 3R HHM TS, T e TR o &Rl A; 3R A, H q
¢Tg % IR P 3R Q U T1Y HAIfd & 3R I8 FeH forefl faar. ot & & &
AR 8 | 31 a P 3R Q ¥ Gad sidgil & 3T9aTg M ol FUTd ATd
HifSe, Sefer T ar (1) Jofishm W, 3 (1i) TRE (THIR 7)) | TSI & | 2
Two metallic wires P and Q of the same material and same length but
different cross-sectional areas A; and A, are joined together and then
connected to a source of emf. Find the ratio of the drift velocities of free
electrons in the wires P and Q, if the wires are connected (i) in series, and
(ii) in parallel.

7.  EOR <kl TERO faur 3 TUd-td G901 four o st faded HifSu i g9
ST Teh IGTEWT ST | 2

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

8. U cuiA & fou dur gfiertur w1 Iu=m hifoe for forl steaar dur & £ 37T 2f
& o9 feorg ford) forea o1 ufafers of @ W s=a@T B 2

Be)]
(a) 39 €A1 () I 3Ig@ i Frad forelt wrtiefar gl (Sefteenia) ©
T (&) ST T feRam ST Eeha @ |
(b)  IT9adl GIEM (SETERIT) hT qoHT H qUEd] gree (STEh) i Mok
FlFar few S < =ame & e @ s dfe | 2

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.
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9. A1 % G WM H we % foRel forg W, SET wHE dierdn hi aU safae
St &, forar [ hIT & aaT & sfi= gL () A4, 3R (i) M3 | 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 (1) A/4, and (i1) A/3.

10. 1SR IR pIHR & AR H faueTs @ fomg fafaw | 2

Write two points of difference between n-type and p-type semiconductors.

Qs u
SECTION C

11. =1 R & foret aifcass el o I56 W 7o Q ThanH &9 § fodia 7 | foret
g 0 < x < R R foga-a7 (E) 3R fagq fawa (V) & e =aer s i |
T Tt x o T, Sfh 0 < x < 2R &, E 3 V o1 formor 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.

12. dgq AaTg i g € | gEeh SIAE fafaw |
3T & =0 1 3T hieh TRl 3H-q AFTE o ThEHE PG Hieg a8 &
Frr fargq-as et & foTg sHieeh sgeqa i | 3

Define electric flux. Write its SI unit.

Using Gauss’s law, deduce an expression for electric field intensity due to
an infinitely long straight uniformly charged wire.

13. TH W 3R T o-01 Forell graehia &1 & oiread ™9 | 8 | 1 g
=l T TR 9l bl Bl < SguTd Fid I 9« 1 (1) o Hev qHH
g, 3 (ii) THH fava=r qe cafid fu & | 3

A proton and an a-particle move perpendicular to a magnetic field. Find
the ratio of radii of the circular paths described by them when both
(i) have equal momenta, and (ii) were accelerated through the same
potential difference.

55/2/2 6
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14. IS @ o forell yaeht ol o, 39 3/ 9 gt D W feord fopeft wig ot forarcH
Yo 3Icqd B o oI, T A T HIS Thavl Jehrs1 AfTAraaq ATId Hal
7 | Il @ i FgEar °, e W 3fwss R ffess & fofw sd =geaw
HITT | 37 3Gt B I IE T & U HIfSe fh g 3tass f wivfia
drers fadiaeh 3fss i hivfia =ters i g1 Bidl 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 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.

15. SR % SANFIRAI 1 ITANT Hhich, FHGMSH THIY i nal el H TAHME Seiae
&I weft erafy o o =ete =geaa il | 3

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

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

16. feu wu ufwy #, Tl a/1 & WY, V & Ue A4 GUE & B W fave U

Yftesferd shIfSTT | 3
5V
A || 20 g
M e
C II AN D
10V 30
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In the given circuit, with steady current, calculate the potential drop
across the capacitor in terms of V.

5V
20
A I AN F
5V 4 uF
B I — E
C ll AN D
10V 3Q

17. (a) faga-ghi qUl fpa TR 3c0= Bl 8 2 =me hife |

(b) I3 TUAA ToR[q-graehi auT fohelt ATeaw § oHTeHe z-foum o STfew
e B | 39 forga-graehia @ 1 Srarme faga it gk gt
fezmeti 1 gwiid gY fabm T | 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.

18. (a) p-a@ i uhkw fafeu | zaft it & ppor 7 B0 f oft
Ueanefaea it fohm R p-huT Icafold &d & ? B-8 &hl 7afy |
Icafstd B Tt Aeft gesreAl <hl ol U R AR Bl ?

(b) s AR 10k @ Goob ARl H forg@fved gidr 8 | SFeh AI0%eh 37aT
Hard AT — a1 ° 9 foraw i ~JfFastia o-aq o s gt g 2 3
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(a)  Write the process of B -decay. How can radioactive nuclei emit
B-particles even though they do not contain them ? Why do all

electrons emitted during -decay not have the same energy ?

(b) A heavy nucleus splits into two lighter nuclei. Which one of the
two — parent nucleus or the daughter nuclei has more binding

energy per nucleon ?

19. W 0T RO F91 § ? W q07 Gl o [olC -1 g IRE 3uga grar
3 IR T ? fopa srgf afEt o ST T 1 ITINT Hich Gad AR H HAR
foma ST TRt B 2 3

What is sky wave propagation ? Which frequency range is suitable for
sky wave propagation and why ? Over which range of frequencies can

communication through free space using radio waves take place ?

20. (a) ofaa fafewn 6 fret faem dear & fofw U fawa & @19 s
fogd /% fo=ror 1 g aTen W% S | Egw g/ den e
fawa =1 eifeRa AT |

(b)  3fg srdfaa faferton 6t emafd 4 x 1015 Hz & 8 x 10%° Hz # & S,
ar foret fou MU yerrr-gurdl gee % forw feh fawa fram s1fess &
ST ? 3
(a) Draw a graph showing variation of photocurrent with anode

potential for a particular intensity of incident radiation. Mark

saturation current and stopping potential.

(b) By how much would the stopping potential for a given
photosensitive surface go up if the frequency of the incident

radiations were to be increased from 4 x 101° Hz to 8 x 101° Hz ?

55/2/2 9 P.T.O.
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21. ac dleed v = v sin ot Elv"[cl'»lscbllcl H(%ch%ﬁo‘Fﬁ‘ﬂ@ﬁW%ﬁﬁﬁ
Tt B | ufay § dreerfies g % fou s ogeaw iR | g sy foh
30 iy # 3fed wfed &9 I 1 | 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.

22. SEI-HEE I 1 ITAN ek BISAT R & fhEl gRIETa Jelehi qTeT o &

et fomg (x) T grashl & & T <ok ogeae IV | 39 foag W grashl
g1 <t foan forg g fgifa i St @ 2 3

AT

i § d9 o e & WY THHRR gRETE! e 9T T R | JTd ST
() = 1 foud forg A W o rarehly & o1 qiTor qe e |

(i) =TTk 2 T FFhd & | 3
I > . 1
A
r
31 < 3 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

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,

55/2/2 10
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(i1))  magnetic force on conductor 2.

1 . 1
A
r
31 < 2
2r
4] — 3
Qus ¢
SECTION D

23. GAA IR 35 AT1-fUar 70 SR & 79 G S @ & | TEd H IFh! Grars o
et wad! <l Sdl W gER T % $® W9 1 ¢ | I8 et 8 &1 Il
IR # g7 o6 ¥ = § | e T 1ot mrarsht R warn fR 3 O e |

(a) g 3R 3IWeh! WA gRT USRI Jed R 9 ? Y i Teh-Uh oo
forfaw |

(b)  TrE IopR G Sl o1 39T 3Tcaferes IgAnht fag g 2

(c) HR Wi | IWAN gH aTelt Ad=retsh Jioa 1 fafew | sm@ H
T § G99 | 39 o ki Thamfafeyr i samean i | 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.

55/2/2 11 P.T.O.
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Qus g
SECTION E

24. (a) WWR%WWWW,@IWnIan(n2>n1)
% QI AL ol g% T @, o JEI 3§ W HI3 fogihd foma e 7 |
for@ @ 999 wiegw § 39 MeAd 958 W IAYaa % [ R o
Eifew AR forer gt (u), wiifers g0 (v) qen gshar B (R) o ot deie
ST T |
(b) Torelt ST <@ i ag # w8 g 20 cm B | I8 TH IUSAATH
1-6 % ggrd 1 &1 7 | A I7 Forelt ga froept stuadiss 13 7, # g
2, @ 3ahl Tt Biehg gl Tma T | 5

AT

(a) Torelt 19 & B0 & TIE It Y™ & A9aad & fore fopor @
difau 3R o1a: TeH & TuadAms u, S50 Hior iR =Ean fa=em S
% offe Tey g <RI |

(b) 3T YhW hi fwor & fow AT wior 1 ge [uifa e, s
YA 1y = V2 o AW § TR ST py, = 1 o WL | 38
TR T hicl & Toh I8 g i It 58 hl Slh-dlh TR it &8 | 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

55/2/2 12
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(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.

25. (a) () UM w1 wEwer fuga fafge | fefl feu mm
grefRmEmfiet 1 3R 31fe guTe fohd SRR ST ST Tkl § 2

G) T 9 wREet & for e guie T E | s Gz sgE
ST for 31 & IRl A 1¥eT B § ¥ SH-AT 30

HuTEl 2 |
T

V (diee) B

N A

l

(b) &AM g AR THW TS %k Q91 % dr P; 3R P, Tk
STEI-FHIE & &TFA A; 3 A, 2, Thg8 8 Jg 3 3R fo.ansd &
et Elq @ wafsa & | 59 991 IR A 4o sigeiHl % 3TqdTg Sl Rl
U FTd I Tafeh 3 IR (1) Jofisey §, TR (i) Ivd (THTR h9) A
ERIECES 5

rera

(a) Tt g i enfear <t wfeqmn dfSe | Fafa o fodt guag afget
Tyt i amiar & T, afgwmeti & &3wa A don digewmet & o=
g d % UG H oTh e T |
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(b) YA K % qgrd % fohet e 1 31 B &F%d ®, Toaqr fepsd
wA R whr B oAt w1 % g s wed 50 R
YA o | GRal R o1 wdgare % giial 1 g™ 1
I | 5

(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

l

(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.

55/2/2 14

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



26. (a)

(b)

(c)

(a)

(b)

55/2/2

Hre o forega-srerehia Sor o frem fafigu |

o= © qiT 3R 12 em B9 3R 8-5 Q Uiy & forelt gamhr arer 4§
ToRA a1l Graehi & § T0Y o WY qiade gial 8 | Jraehi & a1e
% A & reed 8 | 9 H UG 9 iehfaa e iR wma %
®aH o €9 H 39 MeIRgd HIT |

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

IJIYFd G hI TEgEd ¥ Foreft seamht grEwii W s faga @
guia HIfT | Tt AR fgdfaes puefori § wi i dean o frosft 9
fofa uftwen 9 gmsti & Ul § Fesft ofR fria dicedreti & = g9y
T T |

90% T&aT o ferdll Ieamt TEBT & forw frasht amr 15 A iR fasf
reear 100 V & = 8 | Tfe fia arr 3 A 8, @ feia wiferq et feefiaes
T dieedr F1d iy | 5
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(a)  State Faraday’s law of electromagnetic induction.

(b)  The magnetic field through a circular loop of wire 12 cm in radius
and 8:5 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.
S
Bo|
1 _______ 1 N jI
0 2 4 6 t(s)

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

OR

(a)  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.

(b)  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.

55/2/2 16
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SET 55/2/2

MARKING SCHEME

Q. Expected Answer/ VValue Points Marks | Total
No. Marks
Q1 Writing Yes Ya
Reason Y2
Yes Yo
Reason - Vpiue = VUred &
[Alternatively: 1
Energy of blue light photon is greater than energy of red light photon.]
Q2 Logic Symbol Yo
Truth Table Yo
_ 0] o0 0
e N o | 1 1
) :I \] . 1| o 1
B L -”"/ 1 - ! Y% 1
{2 |1}
Q3 )] Vy > Vg Yo
i) Vy < Vg Yo 1
Q4 Formula 1
c= L 1
Vie
[Alternatively,
1
C = —/]————
VHOUr€QEr ] 1
Q5 For writing yes Ya
Justification )
Yes
Justification: m «
fOfe
And focal length depends on colour/u. 2 1
Q6 Ratio of drift velocities in series 1
Ratio of drift velocities in parallel 1
In series, the current remains the same.
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p 1 P,
v
I = neAlle = neAszz Y
JYar _ A
TV A 72
In parallel potential difference is same but currents are different.
ol
V= IlRl = neAlleA—l = neQlel L
Similarly, V = IR, = negVy,l
LRy = LR
. 1 2
o —==1
Vdz
Q7 Distinguishing the two nodes (%2 + %)
One example of each (Y2 + %)
In point-to-point communication mode, communication takes place
over a link between a single transmitter and a single receiver. Yo
In the broadcast mode, there are a large number of receivers
corresponding to a single transmitter. Yo
Example: Point-to-point:  telephone (any other) Yo
Broadcast: T.V., Radio (any other) Yo 2
Q8 Formula Y
Image distance for |u| < |f + x| Ys
Image distance where |x| < |f] 1
1,1_1 i i Yo
—t+-= 7 ( fis negative)
U:-f=>%=0=>v=oo i3
= L =— Y
U 2f. = - T = v 2f " 5
Hence if -2f<u<-f= -2f <v <
[Alternatively
2f >u>f
SR N ”
2f u f
1 1 1 1 1 1
> > = Y5
f1 2f . fouw f f
I — 1
27 < 7 <0 ) 2
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2f <V <x ] Y
OR
(a) Formula for magnification Yo
Conditions for large magnification Yo
(b) Anv two reasons %+
(& m=-12 %
By increasing f, / decreasing f, Yo
(b) Any two
(M No chromatic aberration.
(i) No spherical aberration.
(iii) Mechanical advantage — low weight, easier to support. Yo + 1 2

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

Q9

Conversion of phase difference to path difference Yo
Formula for Intensity Yo
Finding intensity values (Y2 + %)
Path difference ’1/ = phase difference ™/
4 2 v,
Path difference 4/ =>phase difference (27/5)
I = 41, cos? <®/2> 1
) L =4l X =2l "
.. _ l _ 1
i) 12—4IOX4—IO )
Q10 | Any two differences 1+1
Any two differences
S.no | n- type semiconductor p- type semiconductor
1 Pentavalent impurity is Trivalent impurity is added
added 1+1
2 Electrons are the majority | Holes are the majority
charge carrier/ charge carriers /
(ne > nh) (nh > ne)
3 New energy level formed New energy level formed
near conduction band near valence band.
2
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011 Expression for electric field
Expression for potential

Plot of graph (E V1)

Plot of graph (V V, 1)

1Y%
Y2
Y2
Y2

N Gaussian
Surface charge ~“g,rface

density &

By Gauss theorem

—_ _)_ q
¢E.d5—a
g =0 in interval 0<x<R
_av
E= - dr
4 tant 1 ¢
= = = —
constan WE R
E |
=\
H
: k
O R 2R

r —

Yo

Yo

Yo

Yo

Yo

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

Q12

Definition of electric flux L7
S.1. unit Y
Deducing the expression 2

The electric flux is defined as

br = E.A = EAcosf
Its S.1 unit is (N m?Cc~1)

The Gaussian surface is cylindrical and field is radial. At the

cylindrical part of the surface, E is normal to the surface at every point

and its magnitude is constant (since it depends only onr).

By Gauss’s theorem : gﬁf ds==

€0

Al
~E 2rrl) =—
€0

t+t+tttifpr++F)
T

P, -

&++++ ++++++
-t
I
f

Yo
Yo

Yo

Yo

Yo

Yo

Q13

Get More Learning Materials Here : &

1%
1%

(i) Ratio of radii with equal momenta
(i) Ratio of radii with same accelerating potential

2

i) ™ =quB

=—== (p=m)

= >

|

For proton 73, =

p
qeB

&&=

qp
For a particles 1, =

Yo

Yo
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. _ Ya =)

.. mv 1 [2mV
II) r=—=-—- [—
g8 B q

2myV

for proton
ap

1
PR

. 1 [2mg,V
and for @ particles 7, = - ’Z—“
a

Yo

Yo

Yo

Yo

Q14

2 _ 1
A4 V2

Diagram Ya
Path Difference Y
Condition for minima Y
Condition for maxima Y
Width of central maxima Y
Width of secondary maxima Ya

. - To P

From S M \\ AL — =
Mzn- Q_h". -!?. - Mz
» N T >

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
)] % are points of minima.

i)

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

To C

Yo

Yo

Yo
Yo
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Get More Learning Materials Here :

Angular width of central maxima, 6=6; — 6_4
=2 (-3)
B a a
6=2 %
a
Angular width of secondary maxima = 6, — 6
2/'1 A_4
1 a a a 3
==X Angular width of central maxima 1y
2
15 Bohr quantum condition Yo
Q Expression for Time period 2Y>
mur = % ---- Bohr postulate &
v2 1 e?
Also, — = e 77 Yo
62
& mver = Yo
4me
2 2
_ & e Z
4mey nh  2epnh
_ an 2mmvr 1
v mw?
_ )
(260nh)
_ 4n3h3€d Y2 3
me4 - - - -
(Also accept if the student calculates T by obtaining expressions for
both vandr.)
Q16 Calculation of current 1%
Calculation of potential across capacitor 1%
In steady state branch BE is Yo
eliminated 5V .
10V -5V A —28—r 1,
(3 +2)Q a1 L N
=1A [
cl—i D
10V -
For loop EBCDE y
v, —5+10—-3x1=0 2
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-—1.+10-8=0 Yo
~ V. =2volt Vo 3
Q17 (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 other, they then propagate in space. 14
[Alternatively, if a student writes
Electromagnetic waves are produced by oscillating electric and
magnetic fields / oscillating charges produce em waves. Award 1
mark]
X
A
p E  Electric field OR Bfield
777 \ EM waves
, 7)) | "
/4| A
B \h—/
y Magnetic field or E field
3
Q18 | @ Process of S decay 1
Explanation of emission of f particles 1
Reason Ya
b) Correct identification Yo
(@) A nucleus, that spontaneously decays by emitting an electron, or a
positron, is said to undergo S decay
[Alternatively 4X — ,.4Y + e~ + ¥ (antineutrino)
X — ;1Y + et +v (neutrino)]
[Any one] 1
During B decay, nucleons undergo a transformation.
We can have
n—p+e +v
— A neutron converts into a proton and an electron
[Alternatively
p—on+et+v
[A proton converts into a neutron and a positron] 1
It is because the neutrinos, or antineutrino, carry off different o
amounts of energy.
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(b) The daughter nuclei have more binding energy per nucleon. Ya 3
Q19 Sky wave propagation 1
Frequency range, reason 1
Frequency range through free space 1
In sky wave propagation, long distance communication is achieved by
ionospheric reflection of radio waves back towards the earth. 1
The frequency range is from a few Mega hertz to 30/40 Mega hertz.
The ionospheric layers can act as a reflector over the frequency range 1
(3 MHz to 30/40 MHz). Higher frequencies penetrate through it.
The frequency range for communication of radio waves through free
space is the entire range of radio frequencies, i.e. a few hundred kHz to
a few GHz.
(waves having frequency beyond 40 MHz) 1 3
Q20 (@) Plotting of graph Ya
Marking saturation current Yo
Marking stopping potential Ya
(b) Photoelectric equation Ya
Calculation of increases in stopping potential 1
(@) Graph:
Photoelectric Current
1 YotYot
/ Saturation current ]/2
-% 0 Collector‘plate potential —»
<+— Stopping Potential
(b) We know that eV, = hv — ¢ 2
o eV1= hV1'¢
and eV,= hv,-¢
Increase in potential
_h 2
~ VoVi=—(v2-1)
_ 8631077 8 x 1015 — 4 x 101°)V
© 1.6x 10719 ( % ) 3
=16.5V
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Q21 Derivation of instantaneous current 2
Derivation of average power dissipated 1
GivenV =V, sinwt
o di LV
e
)
/
v = v, sinwt
~di = %sin wt dt Yo
..V
Integrating i = — — coswt 1
Vo
S s (T — A (T
..L——ﬂsm( /2 —wt) = Iysin(/, — wt) 1,
"
where [, = "
Average power
T
P, = f vidt v,
, 0
==V (T
=—" [, sinwt coswt dt
= J, sin2wt)dt
=0 Yo 3
Q22 Biot Savart’s Law 1
Deduction of Expression 2

Direction of magnetic field

Yo

Get More Learning Materials Here : & m»/

@E www.studentbro.in



SET 55/2/2

— dB,_
"'---___________--_- M ,ql'l'_lB
x -__.___"'“F\gn, X 2
Yo
g 1dl
= Ko &
[ORdB =% 2]
Here r2= x?+R?
1dl
dB=22
4 x2 +R? Ya
Y dB, =0
R s
dB,=dB cos 8 where cosl = ———-
(x2+R2) /2
R
dB,= #Z Idl .
T (x2+R2)2

_ ) ”
B=[dB, i=—=2LE__}

T 2(x2+R2)3/2
Yo 3
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
(if) Magnitude of magnetic force on conductor 2 1
Direction of magnitude force on conductor 2 Y2
: _u_02(31)_u_o(ﬂ)-
(i) B, = . = into the plane of the paper/(®). 1
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= £ 200 _ o (51
B; = w3 an \3 out of the plane of the paper/(©). VA
B, = B, — B3 into the paper.
=Ko ﬂ) ; Y
= ( - into the plane of the paper.(&) 2
(i) Fy= Z—g 2 91) away from wirel (/towards 3) Y2
2 = g2 % away from wire 3 (towards 1) 72
Foet = Fa3 — Fyq towards wirel
3
6(1)?
=£0 SO o\ ards wire 1 72
4r
93 Values displayed 1+1
Q Usefulness of solar panels Ya
Name of semiconductor device Y2
Diagram of the device Ya
Working of device Y2
a) Value displayed by mother:
Inquisitive / scientific temperament / wants to learn / any
other. 1
Value displayed by Sunil:
Knowledgeable / helpful/ considerate 1
b) Provide clean / green energy
Reduces dependence on fossil fuels, Ya
Environment friendly energy source.
Yo
c) Solar Cell
VLA
Top —Melallised
surface finger e{ecl.rude
Q g H\E\ Hx 1 2
= [ n = ]
= I
¥ Backcontact
(@ ®)
(full marks for any one figure out of a &b)
Working: When light falls on the device the solar cell generates an Ya 4
emf.
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Q24

a) Diagram 1
Derivation of the relation 2

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

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
1=42NOM + £NCM = — +—
OM MC
- MN MN
Similarly r = — - —
MC Ml

For small angles Snells law can be written as
mi = npr

. +n2 _n2—mq
YoM MI MC

~ OM=-u, MI=+v MC=+R (using sign conversion)

np N _nz—nyg

v u R

(b) Lens Maker’s formula is

Yo

Yo

Yo

Yo

Yo
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1 1 1

1 1 1 1
.-.(___)=—=— Yo
R, R, 20x06 12

Let f be the focal length of the lens in water

.1_1.6—1.3(1 1)_ 0.3 .
"FT 713 \R, R/ 12x13 &
Orf — 120:1.3 — 52C7’n y 5
OR
(@) Diagram A
Obtaining the relation 3
(b) Numerical 1%
@
A
_ Y5
B c
From fig £A + 2QNR = 180°------- (1) Yo

From triangle AQNR 7,7, + 2QNR = 180° --(2)
Hence from equ (1) &(2)

SLA=T+T Y2
The angle of deviation
6 = (i —r)+(e-rpy)=i+e-A 1
At minimum deviation i=e and r;=r,
A
. A+bém
And i= 1y
Hence refractive index
sini sin (A +25m)
‘u_sinr_ sinA/?2 7
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(b) From Snell’s law 4 sini = u, sinr Y2
Given u; = /2, up,=1and r=90° (just grazing)
- V2 sini=1sin 90° = sini — 1,
or i = 45° Y 5

a) (i) Principle of potentiometer 1
Q25 How to increase sensitivity Ya
(if) Name of potentiometer Yo
Reason Y
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 1
per unit length.

It can be made more sensitive by decreasing current in the main

circuit /decreasing potential gradient / Yo
increasing resistance put in series with the potentiometer wire.
i)  Potentiometer B Yo
Has smaller value of V/l (slope / potential gradient). &
b) In series, the current remains the same. 7
P Pl I PZ
-
1
I = neA,Vy, = ned,Vy, 72
. @ = é ]/
- - .-. de Al - 2
In parallel potential difference is same but currents are different.
l
V= 11R1 = neAlle j_ = neQlel Yo
1
Similarly, V= Isz = neQdel
IlRll/ = IZRZ ]/2 5
e Y |
Vaz
OR
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(a) Definition of capacitance 1
Obtaining capacitance 2
(b) Ratio of capacitances 2

b)

Capacitance equals the magnitude of the charge on each plate
needed to raise the potential difference between the plates by

unity.
OR
[The capacitance is defined as
c= g]
|4
Sl}llggzedensity o : ;’_’\rea A

D 1 ‘.

M+ + + + + + + + + + +

IR

B
- v
\ 2
g
Surface I

charge density — o
Consider parallel plates of area A

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

o q
E = — = —
€o EoA
Electric field = potential gradient
£ |74
X _Vd
Hence, — = .
d E()A
_ 49 _ S4
=y~

The capacitance without dielectric is
EQA
CO - -
The capacitance of the capacitor, partially filled with dielectric
constant K, thickness t is

€ A
cC=———
(d —t+ t/k)
Givent =2 . ¢ = Eoﬁd
4 d—2=

4

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo
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k+3/ d
c 4k
Co_k+3

[Alternatively,

The capacitance, with dielectric, can be treated as a series
combination of two capacitors.

Yo

Yo

E()A
=K
(79)
4A
€
CZ = 10 1
(z9) i
EoA EoA
K
3 1
oo 0C 14)/\(39)
h C, + C, €A T4 Y 5
i[5+
__4 M = 4 C
T G+k) d  @B+k) 0
c 4
CQ B k+3
Q26 a) Statement of Faraday’s Law 1
b) Calculation of current 2
Graph of current 1
C) Lenz’s Law 1
(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 1

circuit.
[Alternately: e = —% ]
(b) Area=nR? = m X 1.44 X 10™%?m?

= 45X 10"%2m?
For O<t<2
_d01 _ _ 448
Emf 61 = it = A it
45X 10—2X§
L e 2.25 X 1072 P,
1= R~ 8.5 = Tesm
For 2<t<4
=29
2 — R -

Yo

Yo

Yo
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For 4<t<6
L =-3 2= 427ma
3 = R = /S m

K(mA)
i ; '
: ! I
27TmA : :—:
|
I
| 1 :
2 416
I | ! —
PO | ! t
. | !
| 1 :
I ! .
! I
(c)
o~ B 1“"\
.-’/ \\.\. et
III'-.. g - & III "-IIII
N o4 \\1.___ _/

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.

Yo

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

Yo

Aremanid

Arepuodeg
Arewig
Arepuooag

(@) (b)

Working principle

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

Yo
Voltage across secondary.

d¢
Vs =e; =~ NSE
Voltage across primary v,
d¢
V=16 =—-N—
Vs _ N
W, (here Ny > N,) "
In an Ideal transformer 1
Power Input= Power Input 2
L% =LV,
i _L 1
—-=— o
A
N b
v N,
Yo
(b) Input power,P; = [;.V; = 15 x 100
=1500 W
Power output, Py = P; X % = 1350 W 1y
1350 i

Output voltage, 1V, = TV =450V
Y
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