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a4t go7 fard & | 39 J97-97 § FT 26 T E |
39 J97-Y7 & Qi Y777 3 : @US 37, @V §, &S &, TS § 3N GG T |

&GUS 37 § gid 97 5, J9F T Uk 3% 5 | @I § 7 giel I57 &, Y9 &
gT3F 3 | @S T H NG F97 5, 9% & di7 b 5 | @IS ¢ H O 3% H
T% GeITeTRT 397 & 37 G T § did 97 &, 3o & qier 375 & |/

J97-97 § GHT W HI3 fdheq 781 8 | a4, a1 37Hl aie? Uk J97 H, T 37l
gIet Uk J97 H 37K gier 3l qict diHl 3991 8 3R w97 J&T7 1597 T & |
98 Yol § 3791 130 7T 59 § G acT Uk G & HE 8

TET TTVIH &l 3T [T Gifae [l & Gl &1 ST F aFd 8 :
¢c=3x10%m/s
h =663 x 10734 Js
e=16x10"17C
U, =4t x 107" Tm A~
g, =8-854 x 10712 C2N 1 m=2

1

4re
o

=9x10° N m? C2

FAFL T geIqH = 9-1 x 1073 kg

¢ 1 GeIHH = 1-675 x 1027 kg

Il 1 g = 1-673 x 1027 kg
AT |&AT = 6-023 x 1023 g 719w
Siega™ = = 1-38 x 10723 JK!
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General Instructions :

(i)

(ii)

(iii)

(iv)

(v)

55/2/2

All questions are compulsory. There are 26 questions in all.

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

Section A contains five questions of one mark each, Section B contains
five questions of two marks each, Section C contains twelve questions of
three marks each, Section D contains one value based question of

four marks and Section E contains three questions of five marks each.

There is no overall choice. However, an internal choice has been provided
in one question of two marks, one question of three marks and all the
three questions of five marks weightage. You have to attempt only one of

the choices in such questions.

You may use the following values of physical constants wherever

necessary :
¢c=3x10%m/s
h =663 x 10724 Js
e=16x10"7C
H,=4nx 107" Tm AL
g, =8-854 x 10712 C2 N1 m>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 10?3 per gram mole

Boltzmann constant = 1-38 x 10722 JK!

QB365 - QuestioA Bank Software P.T.O.




55/2/2

QB365 - Question Bank Software

Qs A
SECTION A

AT U HT TR AWM B W P TRRI-GATE IS8 TehI- g d-Sererg
Icaid LAl 2 | 3 I8 W Al a0l % YR Sl SATANd I W FAT A8 TS
Teh13-foreId-goiereta Scafsta ST 2 wror i |

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.

feptt OR TIe &1 AitoTeh (deh) Jdieh Wit 37 3Heh! Tead™ grefl feafay |
Draw logic symbol of an OR gate and write its truth table.

M@ H gy IgER fret foag ‘O’ W i3 forg 3w Q f&o@ @ | 99 Q
(i) GTeHh, 3R (i) SROMTcHe JAERI 3, i F1 fog B4t fawa vy 1 qoamn 4
foag AW fawa v, 31forh 2, W 2 S19aT S & ?

O- A 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

Iga foreraeficran & TR greehsficrar p o forelt mem # forgq-grah aam it
e < o7 = fafem |
Write the expression for speed of electromagnetic waves in a medium of

electrical permittivity ¢ and magnetic permeability p.

1 foreft geweefl 1 mada awar Iw foh MU yehTsT 6 i W Y At B 2
3T IW T gfee Hfvw |

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

light used ? Justify your answer.
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Qs d
SECTION B

6.  THM UgrY 3R HHM TS, T e AT ok &Rl A; 3R A, H q
T % IR P 3R Q U T HAIfd & 3R I8 FeH forefl faar. ot & & &
A 8 | 3 aill P 3R Q ¥ Yo SidgiHl o UATE AT ol YA T
HifSe, Sefer T ar (1) Fofishm U, 3 (1i) IRE (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 ToUd-td G=R01 faur o ste faded HifSu i g
%1 Teh IGTEWT ST | 2

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

8. U cwid & fou edur gfiertor w1 3w hife for fore) steaaa dur & £ 37T 2f
o o9 feuq ford) fora o1 fafors 2of @ W sqaT 8 | 2

AAAT
(a) 39 FEAT () I 3g@ =g rad forelt wrtefa gl (Sefteenia) §
T (&) ST T feRam ST Eeha @ |
(b)  IT9adl GIEM (SETERIT) hT o1 H qUEd] gree (STATEh) i Mok
g0 few S < sarEn & foaw @ s e 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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T < fglerdt s o ug o forell foag W, 8T oM digar o aw@l safoeRto
Lt 8, dfferar st hIfE S qlT & " g () A4, 3 () W3 E |

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.

-SSR 3TN p-ThR o d=Terhi H fadgtesit g1 fomg faRay |

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

Qs u
SECTION C

s R < Torsll afcash Tict < I8 W 3Ae™ Q THEWH &9 § foaid o | foret
g 0 < x < R foga-a7 (E) 3R fagd fawe (V) % foe =aer s i |
T Tt x o T, S€fh 0 < x < 2R &, E 3 V 1 fomwor esiisu |

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.

A AfvaTg shi aRETT €T | 381 ST A faRaw |
3T & =\ 1 I hieh fREl 3H-d AFTE o ThEH &G Hig a8 &
Frr fagq-as et & fot sHeeh sgeqa i |

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.

Th WIeiH 3N Th o0 Terell Sraehla &5 o oieslerd 7T T 1 & | 57 g
=Tl T T Ul <hl SISl 1 AT T HIT S ST () o HeT HAH
B, 3N (ii) G faveT=r de cafd fpe & |

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.
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14.  ISE ‘@ 1 forell aett ol o, 39 3/ 9 gt D W feord fopeft wig ot forarcH
Yo 3Icqd B o oI, T A T HIS Thavl Jehrs1 AfTeAraaq ATId Hal
7 | Il @ i FgEar °, e W 3fwss R ffess & fofw sd =gea=w
ST | 37 3Gt BT I IE T & U HIfSU fh wia 3tass f wivfi
et 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, TESISH THIY I ndi e H A Seiae
&I efiT 7afy & fore e geaa i | 3

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

the electron moving in the ntt orbit of hydrogen atom.

16. feu wu ufwy #, TR a/1 & WY, V & US4 GUE & B W fava U

Yftesferd shIfSTT | 3
5V
Ar—] 2 T
5V 4 uF
B I — 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.

17. (a)
(b)
(a)
(b)

18. (a)
(b)

55/2/2

5V
20
A I AN F
5\{ II4MF
C ll AN D
10V 3

foRq-greeh i T01 fohE TohR 3c9F Bl & 2 ST il |

IS THAA Tagq-grachi aul forsft e o gqreash z-foem & e1gfew
Tfom= B | 39 foed-grsshia a @i St fagd i grachi &l sl
fezmati 1 gIid gL b T |

How are electromagnetic waves produced ? Explain.

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.

perm o ufsem fafew | wefy afireel # por 46 S0 R o
Ueanefaea rferer fohm R B-huT c@fold &hd & ? B-&1 &l 7afy |
Icafstd B Tt Aeft geAsreAl <hl ol U RN AR Bl ?

s W A0 @ gooh 1Rl | fo@fued grar 8 | S A1fies 31ean
qard AT — a1 ° 9 foraw i =YfFastia swam i 1 gl g 2
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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 B-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 91 § ? W q07 G0 o [olC -1 SR IRE 3uge grar
3 IR T ? fora srgf afEt o ST T 1 ITANT Hich Gad HTHN H HAR
foma ST Tt 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) omfaa fafeRwon <t foret fomim disrar <6 -fofu WA fava & @19 s
foga 9w & fo=Rer 1 ¥ I I S | §qe 9/ qen R
g = 2ifeRa i |

(b)  Jfg srdfaa faferton i emafd 4 x 1015 Hz & 8 x 10%° Hz # & I,
ar foret fou MU yerrr-gumdl gee & fow fdh fawa fram s1fess &1
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 ?
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ac dieedl v = Vv sin ot Elv"[chlsc |rd H(%ch%ﬁo‘@‘ﬂ@ﬁW%ﬁﬁﬁ
Tt B | ufuy § dreerfies g % fou s ogeqw iR | g sy fh
39 iy 4 e wifed & T R |

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.

FI-FTee T 1 ITART ek A1 R o fohell 9RIaTa! IRiehR OT™1 o 318 o

et fomg (x) T grashl &1 & T ok ogeae SifvE | 39 fog W grashl
g 61 feen fora g feifa 6 St 2 2

AT

i § d9 o AT & WY THHRR gRETE! e a9l 7T E | JTd ST
() = 17 fod forg A W e graehia & 1 g qe e |

(i) =TTk 2 T Frhd & |

I > 4 1
A
T
31 < N 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,
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(i1))  magnetic force on conductor 2.

1 . 1
A
r
31 < 2
2r
4] — 3
Q@ us ¢
SECTION D

23. GAa IR 35 ATa1-fUar 70 SR T I a1 @ & | T&d H 3Fh! grars o
et ot 1 Bdl T gER TT oh $® d9d ol o8& | 38 G § 39 99ai b
IR " g1 foh 3 w1 § | gt 3 S7uT HIaTSht ol Sarn foh A wR A §

(a) g 3R 3IWeh! WA gRI YSRid Hed w1 9 ? Y i Teh-Th oo
forfau |

(b) TR IopR T ST o1 ITANT 3TcATHes IgATf farg g 2

(c) HR Ui | IUAN BH aTeit A=t Jfoa o1 9 fafew | sm@ H
TR § G819 H 59 Jloa <l ThaTiay i samea 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.
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(a)

(b)

(a)

(b)

(a)

(b)
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Qus g
SECTION E

WWR%WWWW,@IWnIan(n2>n1)
% q Il 1 A% HAT 3, % &I J§ T g [oghd fore 0 g |
for@ @ 999 wiegw § 39 Meld 958 W IAYaa % [ R ot
Eifew R forer gt (u), Siifers g0 (v) qen ashar B (R) o ot deie
e T |

fopell STl < o 9 H Wikd g 20 cm B | IF OE STUAGHTR
1-6 < 9a1ef o1 &1 7 | e I Torelt ga froeht srwedae 143 7, ° g&
2, 1 gweh! Tt B gt TTd hIfT

AT

foret e & fIom @ 90 9T Y 6 AYah @ fore TR e
Hifau 3R o1a: TsH & (uadHh u, S50 Ho R =Han fa=em S
% o9 g9y Ied hifv |

39 YhW hi fowor & U e s g fuifa fifse, s
YT [y = V2 o HIEAH H (D ST py, = 1 o HIEW | 38
SRR T LAl & Toh I8 G i It 58 hi SIh-31eh TN hicll 3 |

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.

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
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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 wEer fuga fafge | feft feu M@
grefRmEmfiet 1 3R 31fe guTe fohd SRR ST ST Eehal § 2

(i) = g aRfRrfedl % fav we gwie wu | wRo wfzd sgw
HISu for 31 o IRl A J1¥er B § ¥ SH-AT 3

HuTEl 2 |
T

V (dee) B

N A

l

(b) &AM Yqd AR THW @S %k Q91 % dr P; 3R P, Tk
HITEAHTE % &TBA A; A A, §, TG ¥ IS ¢ 3N faansa =
forell &1d @ wAIG @ | 39 991 91 | Yod soiagil b TS STl ol
U FTd I Tafeh 3 IR (1) Aofisey §, 3TN (i) Ivd (THaR h9) |
I & | 5
arera
(a) Tordlt gl <t aifiar it uitarar difse | fafa o et smmar afgem
e i oAt o fou, dfgeweti & &@a%a A a1 afgwiet o =
g d % UG H oTeh Fead T |
55/2/2 QB365 - Questio¥s Bank Software P.T.O.




55/2/2

(b)

(a)

(b)

(a)

(b)
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g K o 9grd & fRel wia &1 a1 & &F%d 7, foadr fohet
TR Ui uie B AR w1 R e Suhl Wi %%l
AT o | GRal R o1 wdgare % giial 1 9™
HIT |

) 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

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

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.

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.
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Hre o forega-srerehia Sor o frem fafige |

o= © qiT 3R 12 cm B9 3R 8-5 Q Uiy & forelt gamehr arer 4§
TR ATl FEehi &1 § 909 o @1y qied g1 8 | gEehi & T
% TUAA oh aFeEd g | 91 § NG 90 gieelad i 3R W o
Held & &9 § 3H IeIRad i |

o ;
B(T)
1 _______ 1 N jI
0 2 4 6 t(s)
Ig ST b S vl 990 o1l Geeor k1 fwry 2 | 5
ST

IJIYFd 3G hI TeEd ¥ foreft seamlt grEwii W s faga @
guia HIfT | Tt AR fgdaes puefordi § wi i dean o frosft o
fofa ufwen 9 gt & Ul § FHasft of fria dicedreti & = g9y
T T |

90% T&dT o fehdll I=amt Bt & fow frasht e 15 A R fasft
leear 100 V & = 8 | Ffe fria arr 3 A 8, @ feta wifer st feefiaes
T dieedr J1d iy | 5
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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.
S
B(T) | | |
1 _______ 1 N jI
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.
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SET 55/2/2
MARKING SCHEME
Q. Expected Answer/ Value Points Marks | Total
No. Marks
Q1 Writing Yes Yo
Reason Ya
Yes Ya
Reason - Vpie = Vred &
[Alternatively: 1
Energy of blue light photon is greater than energy of red light photon.]
Q2 Logic Symbol Ya
Truth Table Yo
. 0| o 0
A Y B 0| 1 1
| * 1 0 1
B P 1 1 1 ) 1
[a) [b)
Q3 i) Vy > Vg )
i) V) < Vg Yo 1
Q4 Formula 1
1
c=— 1
Ve
[Alternatively,
1
C = —/]———
VHOHr€EQEY ] 1
Q5 For writing yes Ya
Justification Yo
Yes
e - Ya
Justification: m «
fOfe
And focal length depends on colour/u. Y2 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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SET 55/2/2
v
I = neAlle = neAszz 1
Va4,
Ve A 2
In parallel potential difference is same but currents are different.
ol
V= IlRl = neAlle A_1 = neQlel 1
Similarly, V= 12R2 = TleQdel
LRy = LR
S v 2
Ry |
Vdz
Q7 Distinguishing the two nodes (%2 + ¥%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. )
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) Ya 2
Q8 Formula Ya
Image distance for |u| < |f + x| Ya
Image distance where |x| < |f] 1
1,.1_1 i i 1
—t+-= 7 ( fis negative) 2
U:-f=>%=0=>v=oo 1y
= L =— Y
U 2f. = - % = v 2f " 5
Henceif -2f<u<-f= -2f <v<w
[Alternatively
2f >u>f
.. 1 ”
2f u f
1 1 1 1 1 1
- _——_ — > —— = 1/2
f1 2f . fouw f f
- — 1
27 < 7 <0 o 2
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2f <V < ] Yo
OR
(a) Formula for magnification Yo
Conditions for large magnification Yo
(b) Anv two reasons B+%
_ _ f
@ m=-— i Y
By increasing f, / decreasing f, A
(b) Any two
0] No chromatic aberration.
(i) No spherical aberration.
(iii) Mechanical advantage — low weight, easier to-support. s + 1 2
(iv) Mirrors are easy to prepare.
(v) More economical
Q9 Conversion of phase difference to path difference Yo
Formula for Intensity Y2
Finding intensity values (% +%%5)
Path difference ’1/ = phase difference '/
4 2 1,
Path difference 4/ =>phase difference (27/5)
I = 41, cos® (¢/2> %
) L =4l X =2l Y,
.. 1 1
i) L =4hX <=1 /2 ,
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
Page 3 of 19 Final Draft March 22, 2017

QB365 - Question Bank Software




QB365 - Question Bank Software

SET 55/2/2

Q11

Expression for electric field 1%
Expression for potential Yo
Plot of graph (E ;1) Yo
Plot of graph (V V1) Y2

.- Gaussian
Surlace Chargc surface
density ¢

By Gauss theorem

—_— _)_q
SﬁE.dS_E

g =0 in interval 0<x<R
=E=0
E= s

1 Q
4mE)

T

E

= V = constant =

~

2R

ol Tt

r —

Yo

Yo

Yo

Yo

Y2

Ya
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[Even if a student draws E and V for 0<r<R award %2 + %> mark.] 3
Definition of electric flux Ya
QL2 1 1. unit ”
Deducing the expression 2
The electric flux is defined as
¢ = E.A = EAcos6 Y2
Its S.1 unit is (N m2C~1) 2
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 on'r).
By Gauss’s theorem : gﬁfd.s_') = % 1
Al
-'-E (27[1”1) —; 1/2
A
or E= 2mwegr Y
s
+
(8 7
B v,
EP. T :' l
.
I?” I l‘::} -
3
013 (i) Ratio of radii with equal momenta 1%
(i) Ratio of radii with same accelerating potential 1%
. my 2 A
(i) — = quB
= m = i = 1
r T (p=mv) o
For proton 7, = ——
p P T8
. p
For a particles 1, =
Y « = 4B
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I da )

.. mv 1 [2mV
i) r=—=- [—
g8 B+ ¢q

_1 [2muV

for proton =z .

. 1
and for a particles 7, = 3

. _ my qu
Ta qp My

2mgV

qda

Yo

Yo

Yo

Yo

Q14

Diagram

Path Difference

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

Yo
Yo
Yo
Yo
Yo
Yo

., ToP

v

*» To C

L

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

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

points P for which
i) 0
i) 0

ni . ..
o are pomts of minima.

1 . .
= (n + E) g are points of maxima

Y2

Yo

Yo
Yo
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Angular width of central maxima, 6=6; — 6_;
=2 (-3
B a a
6=2 %
a
Angular width of secondary maxima = 6, — 6
22 1 2
. T a a a 3
=~ X Angular width of central maxima 1y
15 Bohr quantum condition Yo
Q Expression for Time period 2Y5
mur = % ---- Bohr postulate o
muv? 1 e?
AISO’ T - 4meg r_z &
6’2
o mvir = Yo
4re
_ e g e v
4mey nh 2€ynh
_ 2mr _ 2mmuvr 1
v hmv2
n
_ 27(5)
e )2
m 2egnh
_ 4n3h3é3 Yo 3
me4 - - - -
(Also accept if the student calculates T by obtaining expressions for
both v andr.)
Q16 Calculation of current 1%
Calculation of potential across capacitor 1%
In steady state branch BE is Ya
eliminated L .
_ —2—r !
_ 1gv 25(\1/ A F“ /5
(3+2) BiillL _{,r:;m . "
=1A . 5
C
IOVF 8
For loop EBCDE y
v, —5+10-3x1=0 2
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-—V.+10-8=0 Yo
~ V. =2volt & 3
Q17 (a) Explanation of production of em waves 1Y%
(b) Depiction of em waves 1%
(@) 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. 1%
[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
_l'i Electric field OR Bfield
//. , EM waves
W Y
B \(L\__,Jy’ 1%
Magnetic field or E field
3
Q18 | @ Process of [ decay 1
Explanation of emission of f particles 1
Reason Y
b) Correct identification Ya
(@) A nucleus, that spontaneously decays by emitting an electron, or a
positron, is said to undergo 8 decay
[Alternatively 4X — ,.4Y + e~ + ¥ (antineutrino)
4X — ;. 4Y+ et +v (neutrino)]
[Any one] 1
During B decay, nucleons undergo a transformation.
We can have
n—op+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 Yo
amounts of energy.
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(b) The daughter nuclei have more binding energy per nucleon. Y5 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 (a) Plotting of graph Ya
Marking saturation current Ya
Marking stopping potential )
(b) Photoelectric equation Yo
Calculation of increases in stopping potential 1
(@) Graph:
Photoelectric Current
L~ 1 Yot+Yot
/ Saturation current 1/2
% 0 Collector plate potential —
<+—— Stopping Potential
(b) We know that eV, = hv — ¢ 2
eV1= hV1'¢
and eV,=hv,-¢
Increase in potential
h Ya
“ VaVi=—(v2-1)
_ 5631077 8 x 101> — 4 x 101°)V
~ 1.6x 10719 (8x ) 3
=16.5V
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Q21

Derivation of instantaneous current
Derivation of average power dissipated

GivenV =V, sinwt

V—Ldi=>d'—th
T dt Y1

L

)
(&

. Vo .
ndi = Tosm wt dt

. Vo
Integrating i = —-coswt

v = v, sinwt

. Vi : i
Sl= —W—(ZSIH(T[/Z - Wt) = 10 Sm(n/Z . Wt)

=%
where [, = -
Average power
T
P, = Jvidt
, 0
V¢ (T .
=2 [ sinwt coswt dt
wL 0

= J, sin2wt)dt

=0

Yo

Yo

Y2

Y2

Yo

Y2 3

Q22

Biot Savart’s Law
Deduction of Expression
Direction of magnetic field

Yo

Yo
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Y
S dB,
_""‘--___________-- e ﬂdB
e z
Yo
" Ho Idl
Here r2= x?+R?
dB= Ko Idl
41 x2 +R2 A
>.dB,=0
R Yo
dB,=dBcos 8 where cos = ——-
(x2+R2) /2
u R
dB, = Z 7’:” —
(x2+R2)2
Yo
—’_ ’)_ I’lO 1 RZ ~
B=[ 4B, 3 meyr ¢ s 3
2
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 Yo
. _u_02(31)_u_0(g).
(i) B, = o o into the plane of the paper/(®). 1
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= £ 200 _ o (513
B; = w3 \3 out of the plane of the paper/(©). 1y
B, = B, — B3 into the paper.
=Ko ﬂ ; 1/
o ( - ) into the plane of the paper.(®) 2
(i) Fy= Z—g 21 531 ) away from wirel (/towards 3) Y
Fpy =42 w away from wire 3 (towards 1) &
Foet = Fa3 — Fyq towards wirel
3
6(1)?
=0 SO 4 wards wire 1 &
4r
23 Values displayed 1+1
Q Usefulness of solar panels Yo
Name of semiconductor device Yo
Diagram of the device )
Working of device Yo
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, Yo
Environment friendly energy source.
Yo
c) Solar Cell
v 7 'A 7
VLA
- | Rrder elestrode
7 il &
e [ n ]
p [ p ]
h_-I/Sackmnlact
@ )
(full marks for any one figure out of a &b)
Working: When light falls on the device the solar cell generates an Y2 4
emf.
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Q24 a) Diagram 1
Derivation of the relation 2
b) Lens Maker’s formula — Ya
Calculation of f in water — 1%
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
1=42NOM + £NCM = — +— Y
oM MC
. _MN MN
Similarly r = ., Y,
For small angles Snells law can be written as
mi = npr
ni ny ny)—nm-q
L—t ===
oM  MI Mc &
~ OM=-u, MlI=+v MC=+R (using sign conversion)
. Tl_z _ ﬂ — np)—nq 1
v u R
(b) Lens Maker’s formula is
i:(nz—l)(i_i) Yo
fa ny Ry R
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1 1 1
1 1 1 1
.'.(———):—:— 1/2
R, R,/ 20x0.6 12
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;1'3 = 52cm A 5
OR
(a) Diagram Ya
Obtaining the relation 3
(b) Numerical 1%
()
y
r" 1/2
A
B c
\ 0 Y5
From fig A + £QNR = 180" ---=--- (1)
From triangle AQNR 7,7, + 2QNR = 180° --(2)
Hence from equ (1) &(2)
W L2A = 15} + T 1
The angle of deviation
6 = (i —np)+(e-ry)=i+e-A VA
At minimum deviation i=e and r;=r,
A
P a— E 1/2
. A+6m
And i= 1y
Hence refractive index
. (A+dm
sini_sin(=5)
U=—"T—"= - Y
sinr sinA/2
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(b) From Snell’s law pq sini = u, sinr Y5
Given u; = /2, up=1and r=90° (just grazing)
. : |
~ /2 sini=1sin 90° = sin i 1,
ori = 45° Y 5
a) (i) Principle of potentiometer 1
Q25 How to increase sensitivity Y
(if) Name of potentiometer Y2
Reason Yo
b) Formula Ya
(1) 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 currentand 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). Yo
b) In series, the current remains the same. 72
P Pl I P2
v
1
I = ned,V,, = ned,Vy, 72
% A
oo _ 2 %
- - - de Al -
In parallel potential difference is same but currents are different.
l
V= IlRl = neA1Vd1 fl_ = neQlel Yo
1
Similarly, V= IZRZ = neQdel
11R1 = IZRZ 1 5
M:1
Vaz
OR
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(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.

OR
[The capacitance is defined as

Surface Area A
charge densily ¢ /

1 4
D 1 1.

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

UL Ll

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

Yo

o q 72

E = — = —
() 6014
Electric field = potential gradient

E:K Y2

Y2

Vd
Hence, —
d

= — 1

b) The capacitance without dielectric is

€A

The capacitance of the capacitor, partially filled with dielectric
constant K, thickness t is
€y A

(d —t+ t/k) Y
Givent = % S C = —g

d—— 15

Cc =
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[Alternatively,

1
The capacitance, with dielectric, can be treated as a series %

combination of two capacitors.
Yo

(29) &
€A €A

oo\ GY/\GY)
T a+C eAf4

Yo 5

4 €A _ 4

TGt 4 Grhy O
c 4

Co k+3

a) Statement of Faraday’s Law

b) Calculation of current
Graph of current

C) Lenz’s Law

Q26

e

(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.

_ do
[Alternately: e = - ]
(b) Area=mR? = m X 1.44 X 10™%m?
=4.5X 1072m?
For O<t<2
ddq dB

= — = 1
Emf €1 i A it Ly

- 45X 10—2)(%

e, 2.25X 1072 Y
L=——=—————=-27mA

R 8.5
For 2<t<4

Y
I, =
27 R

0
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For 4<t<6
e
Iy =——==427mA 7
R
I(mA)
i i ;
: ! .
2. 7TmA : :_:
I
o
1 : !
14 6
S :
| 1 :
2TmA ] ! | t
I 1 :
| 1 .
I 1 I
(c)
/'_ -
N,
I| |'/\\/ I||
I'-. \A /
‘\/, D ___..-*/
2
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, 1 5
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 Y2
Principle &
Relation between voltage, number of turns, and Currents 2 %2
(b) Input power Yo
Output power Ya
Output voltage Ya
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Soft iron-core
@ (b)
Working principle
- Whenever current in one coil changes an emf gets induced in
the neighboring coil /Principle of mutual induction
)
Voltage across secondary.
d¢
Vs =€ = — Ns E
Voltage across primary 1,
d¢o
h=e=—-N dt
Vs _ Ns
n N, (here Ny > N,) Y,
In an Ideal transformer y
Power Input= Power Input 2
L% =LV,
Vi_ b y
— 2
bl
LN D
b Ny I
Yo
(b) Input power,P; = I;.V; = 15 x 100
=1500 W
Power output, Py = P; X % = 1350 W "
= IyVy — 1350W
Output voltage, V, = %V =450V 2 c
Yo
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