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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)

55/2/1

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!
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Qs A
SECTION A

M@ H gy IgER Rt fag ‘O W g fomg oow Q @ 2 | 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 37oyeT ST B ?

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

ST Toegaeiiarar ¢ 3TN Freehsfiarar p < fopdlt ATeaw o forpq-grachi aant
=Te ok foQ e foifau |

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

electrical permittivity ¢ and magnetic permeability p.

1 fonell geneefl 1 STae= gHaT ITFN fohu T¢ TR & i qX X et 7 2
39 I A gfee AT |

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

light used ? Justify your answer.

feret OR T2 &1 it (deh) Teteh Wifew 37X gueh! Teau areft fefla |
Draw logic symbol of an OR gate and write its truth table.

AT U HT TR AMT B TR P THRI-GATE 58 ThI- g d-Serrg
Icaioid Ll @ | FEH I88 W ATl Ul o TR ol HATIAd HUA T R I8 T63
TehTY-fored-Saiereia Scafstd ST ? SRl ST |

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

A % fgferl WM o o & fopelt fog W, S8l |9 o shi @l sAfae
dl 8, digar I HI I« 90 & s 9dq=a () A/4, 3T (i) A/3 8 |
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.

I R Uzt TR & o9 @ =R fAfgu |

Write two points of difference between intrinsic and extrinsic
semiconductors.

IR <hl JEror fqen 3t sd-tad 9= fagr & o= fades fife sik g3
%1 Teh IGTET GINTT |

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

Tleedl o TRl ac FId T his YT dod 3FX s TRATTRT JUf § GANfod 8 |
e HIfY fop giETfetst & Hiat I @ig il 98 o I W Tk dod 6l
IAeh ford TR HTfard Bt |

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.

Ig e o U eqor gefientor =1 3w hifaY for foreft staae <dur & £ 37 2f
& o9 feuq ford) fome w1 ufafors of A W@ B |

AT

(a) 39 FAEAT () 1 3Ig@ i Forad forelt wrmefia guefi (Sefieenia) o
TR (T&q) SAaEA U foRam ST Eehar § |

(b)  IT9adl G (SETERIT) hT o1 H Tl gree (STATEhT) i 3T
i fqu I i =men & fow @ wRu dT |

QB365 - Questioh Bank Software P.T.O.




11.

12.

55/2/1

QB365 - Question Bank Software

Use the mirror equation to show that an object placed between f and 2f of

a concave mirror forms an image beyond 2f.

(a)

(b)

(a)

(b)

(a)

(b)

OR

State the condition under which a large magnification can be

achieved in an astronomical telescope.

Give two reasons to explain why a reflecting telescope is preferred

over a refracting telescope.

Qs u
SECTION C

TOR el § ITE fohT I aTel U8 Higad gehieh  hi qHWTST
NTT | SHeRT U Tk § hH AT 38eh UK R T ST & ?

1 MHz 38 T 3R 10 V e dicedr % Aiged % ¢ 10 kHz
AERT 3R 10 V RreX dicedr & Hew @ &1 3w feean men
2 | (i) HigTH gaehieh, AR (i) 3= qred Svei 1 fgio Hifv |

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

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

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.

IR % SRRl 1 STAN Hleh, BIIGISH AT hl ndll FHeT H THH Soide
Sl el a6 o =asieh geaa i |

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. Br=a R o forE aifcash TTict o Y56 W AW Q ThHERH &9 § foafd g | foret

g 0 < x < R foggd-&7 (B) 3R fogrq fawa (V) & fog ek s hife |
T EiEeht x & |1, J&fh 0 < x < 2R 8, E 3R V &1 fereror gurisu |

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.

14. feu 7o gfmy o, el arn & @y, guie & Bl ) favyera R sod gfea

Y Yfehfera hIfSu |
6V 10
A | AN
6V C=5uF
B I
C | AMA
12V 2Q

In the given circuit, with steady current, calculate the potential

difference across the capacitor and the charge stored in it.

A

10

MWWV

C=5uF

T

12V

20

F
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15. g AW B¢ + 1y 1 Hig AHT ARG SO Rgeh AR T — Ay h
foret @i I =Tere S 8 o gaT 2 | eE e W1 S Ok (1) gl
Il < S o et fomg, T (i) S 9o o ST fopefl fog W forgra-am &
feae = s Hife |

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. SRI-HE R 1 ITART Heh o5 R o fohell sl IR 9T o 318
el forg () T b &t 3 for 2o =g iy | 3@ farg W grah
& 61 feem forg weer Feifia <t St & 2

Ao
o # 9 3 e % Y GHHTR SRIETE] =T ST Y 8 | S ShifT
() =Tk 1 e fog A W el Grachid &1 o1 TRATOT qe feum |
(i) =M% 2 W Frehig 5 |
I

* 1
A
T
31 < 2
2r
41 — 3 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
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The figure shows three infinitely long straight parallel current carrying
conductors. Find the

1)

(i1)

(a)
(b)

(a)
(b)

(a)
(b)

(a)
(b)

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

magnetic force on conductor 2.

I > o 1
A
T
31 2
2r
4] — 3

eatfaca e =1 frm fafge | afspaar =0 ST ames fafgu |

foreft feu u Yfeatfaes awa & 442 x 106 feanfaea Ty € | afe @
T T Y MY 20 HHUS &, A1 10 Hehve H fohe T1freh &1l gt 2 3

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

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 ?

foe[q-grarehia a0l fohd JehR 3cqd Bl & 2 ST ST |

HIs THTA TIgd-graehia a1 fhell mreem § gATedes z-fgum @ orfewm
T 8 | 39 Fgd-graehia @ #1 S e s geesh aEl
fematt =t giid gy e =i | 3

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.
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ac dieedl v = Vv sin ot Elv"[chlsc |rd H(%ch%ﬁo‘Fﬁ‘ﬂ@ﬁW%ﬁﬁﬁ
Tt B | uiay § dreerfies g % fou s ogeqw iR | Ig ewisy T
34 ufwy o sited wifed & 3T 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.

(a)

(b)

(c)

(a)

(b)

(c)

(a)

(b)

(a)

(b)

G o1 =g Tl Tghdi o ofmafad faferton o foe womee fawa
o |1 TehI-fagd 9T o foeror 1 g % fore omw @i |

39 UH O YU <hl T o foTU A1g~ere & yehrwi-foggq avfiehtor &1
IR AT |

afg i i ¥ TEd gu omtaq fafsn i dear & afafda e
T, q1 AT =7 IREqd <@ ?

Draw a plot showing the variation of photoelectric current with

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

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

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

3G LT H1 3@ hitore forad foreft Frechia & B § 97 v & i
g AT HUT ToA1 for=ferd gY TR ST 3 |

104V fawdr=R 7 caitd I3 3oidgE ol i 1 o % wreEq
0-04 T % Torell ThEHH Frarchial & § Ja91 ohidl 8 | T&9-9 hl Fshal
e aftefera Hifs |

State the condition under which a charged particle moving with

velocity v goes undeflected in a magnetic field 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.

QB365 - Questio® Bank Software




QB365 - Question Bank Software

22. IS ‘@’ I fepel qaeh ol W, 39 f3rd @ gt D W oo fopell g oA
Yo 399 T o oI, T A T HIS Thavl Jehrs1 AfTAraaq ATId Hal
7 | JEfeh ANE i Gl §, Te W 3fass IR ffess & g wrd oo
HITT | 37 3Gl 1 I I8 A o [ hifve for v 3fass it vl
et fadiae 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 & A G S @ & | T H IFh! Graret o
et et 1 Bdl T gER T 6 $© 49d ol o6 | 37 G § 37 Iali
IR " g1 foh 3 & § | g 3 STuHT ATarSht Rl sarn R A o de §

(a) EfA 3R Igehl HIGTS GRI YGRId Hod w1 o ? TAeh 1 Teh-Teh Hod
fafae |

(b) TR IopR EIT Al 1 YA TR IqATh farg g 2

(c) R Y9l H ITAM B dTelt Adarers I o1 am fafaw | sm@ H
TRl ¥ G § 39 Ik <At fepanfafy it someen 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.
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24. (a)

(b)

(a)

(b)
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Qus g
SECTION E

() dRRER w1 wEwh fagma fafee | fefR feo
IR ol 3R 31feeh guTe! fore TohR ST ST Wehal & 2

(i) = g R % fau o gene U E | SR afEd 3g@
Hifve 6 37 @ defREet A AYer B | & i9-A1 it

YUl 2 |
T

V (dree) B

y A

l

TE g 3 EHM TS %k 4l 91d % dr Py 3R P, Tk
ITTEA-HTE o &ARA A; 3R A, 8, Thge ¥ I & N faanad &
forelt &g & Tfoa § | 39 Q1 AR § o SoiagiEl o STudTg ol Rl
U T hIfoE STaIfsh F R (1) Sofised #, 3R (i) e (FHIG )
RIS

areraT
et meanfig & arftar i aftamn dfSw | Fatq & e s dfgemn

gymie 6 e & fau, 9fgehist & &aha A 997 dfgehisti & o™
Yk d % UGl H SASTeh ogcdd ehiT |

Tagaee K W 9qred o fohdll &id 1 30T & &A% &, SIaAT Rl
wn afgE s A el W R g s wed 2R
TAEAeh % @y giiar 3 foT wdgaree o oTiar %1 U A
T |
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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.
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(b)

(c)

(a)

(b)
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HUre o forega-srerehia Sor o frem fafige |

o= © qiT 31ER 12 cm B9 3R 8-5 Q Ufeig & foreft gamhr arer 4§
ToRA a1l Graiehi & H T o T1Y qiade giaT 8 | Jraehid & a1e
% A & areed 8 | 99 H UG 9 iehfaa e iR 'ma %
®Ad o €9 H 39 eIRgd HIT |

2 A S S _E
B(T) i
1 _______ I N j|
0 2 4 6 t(s)

g 2L T oiel b1 10 ol Teeor 1 fshy 2 |

AT

IIYFd 3@ hI TeEd & foreft seemlt grEwii W wEwr 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 ferdll I=amt gEwit & fow frasht amr 15 A R fasft
leear 100 V & = 8 | Ffe fria arr 3 A 8, @ feta wifer st feefiaes
T dieedr J1d iy |
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(a)
(b)

(c)

(a)

(b)

(a)

(b)

QB365 - Question Bank Software

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%WWW%,@Wnlﬁnz(nz>nl)

% QI HIEAH! Wl A% HT 7, oh O A& W hIg (oghd fore o 7 |
for@ @ 999 91e9m 4 399 M I8 W I9EdA ¢ R sR@
wifow 3R fora gl (w), fdfera g (v) o ashet Brsen (R) & o= day
qd HIT |

fopell AfYEr <@ <l a1y 4 wihE gl 20 cm & | F8 TE TR

1-6 o gt 1 o1 7 | If¢ 98 forelt ga foeert sTaadame 1-3 8, §

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

YT
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(a)

(b)

(a)

(b)

(a)

(b)
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foreht s & fIem @ ToRA a1 YT o 3MUEdd W fore foRtor em@
Hifau 3R o1a: fs| o ST9ad-reh u, B0 HI0 AR =Had fa=e™ i
% st= ey YT HIfT |

39 b i foRr o fAu ommuda s e "W fgif@ S, s
UG [y = V2 o WL § TR 3T9adTh u, = 1 % HAE | 36
YehT THA LT 8 foh I8 YR i ITcl 58 i 31h-3ieh TI91 hidl @ |

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

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.

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.
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SET: 55/2/1
MARKING SCHEME
Q. No. Expected Answer/ Value Points Marks Total
Marks
SECTION A
Setl Q1 i) Vy > Vg Yo
i) Vy < Vp Yo 1
Setl Q2 Formula 1
1
C=—=
Vue 1 1
[Alternatively,
1
= ——
VHOHUr€EQET ]
Setl Q3 For writing yes Y
Justification )
Yes &
Justification: m a
fOfe
And focal length depends on colour/p. Y2 1
Setl Q4 Logic Symbol Yo
Truth Table Y%
y 0 0 0 1
o Y T N 1 &
| ) I'| o 1
B E ____,.-f"/ 1 1 1 .
(=) (bl /2
1
Setl Q5 .
Writing Yes Y2
Reason Ya
Yes
Reason - Vpue = Vred i/z
[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 Y
Finding intensity values (Y2 + %)
Page 1 of 20 Final DraftMarch 22, 2017
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SET: 55/2/1

Path difference 4/, = phase difference '/, } y
2

Path difference 4/5 =>phase difference (27/5)
Y
I = 41, cos? ((Z)/2> ’

) =4l X ;=2 Y

i) L=4hX =1 72

Setl Q7 Any two differences (1+1)

Any two

Intrinsic Extrinsic

i) Pure semiconductor i) Doped or impure 2
1+1

in, =n, i) n, #ny

iii)  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 (%2 + )

In point-to-point communication mode, communication takes
place over a link between a single transmitter and a single Yo
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) Yo 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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Setl Q10

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

Yo
Yo

E 1
v f
U= f=
U=-2f=
Henceif -2f<u<-f= -2f <v <o
[Alternatively

+1=1 ( f is negative)

u
:O:} vV = o0
-1

v:§:>l7:—2f

1
v
1

2f <V < ]

OR

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

Yo
Y2
Yo+ Yo

fo

@ m==7

By increasing f; / decreasing f

(b) Any two
0] 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

Yo
Yo

Yo

Yo

Yo
Yo

Yo

Yo

6+ 15

SECTION C

Setl Q11

a) Definition
Explanation

b) Determination of modulation index
Side bands

1

Y

Y
(%2 + %)

Am
a) p=-=

c

u < 1 to avoid distortion of signal.

Yo
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b) p=1-=1 -
v, — v, = (1000 — 10)kHz = 990kHz 12 3
v, + v, = (1000 + 10)kHz = 1010kHz
Setl Q12 |1 gopy quantum condition Yo
Expression for Time period 2Y>
mur = % ---- Bohr postulate &
1 e2 1
47‘[60 rz 72
2
2 e
— mvtr = v
47'[60
2 2
S = € X Z—T[ = € ]/2
4mey, nh 2€gnh
27'[7‘ _ 2mmvr 1
T v mw?
_ ()
<Zeonh>
_ 4n3h3é3 Yo 3

4
me

(Also accept if the student calculates T by obtaining

expressions for both v andr.)

Setl Q13 Expression for electric field 1%

Expression for potential Ya
Plot of graph (E V1) Y2
Plot of graph (V 14 r) Y2

Gaussian
Surface charge “grface

density o

1

By Gauss theorem 12

ﬁEd %

g =0 in interval 0<x<R

= FE=0 Yo
dv Yo

E= %
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14 tant 1
— = constant = —
4‘7TEO R
E | %
i
1
1
1
1
1
1
1
1
O R 2R
r —
]/2
3

r —

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

Setl Q14

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

A

B

C

12V o=
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In loop ACDFA

12—6 _
I'= 1+2) 2A

Var = Vgg
=6+2=6+1.
=V =2V

Charge Q=CV,=5uF X 2V = 10uC

Yo

Yo

Setl Q15

Gauss’s theorm
Diagram

Electric field between the cylinders

Electric field outside the

cylinders

Y2
Ya

As Gauss’s Law states

§ﬁ$:i
€o

|
£
N

gﬁ

:

N

+_; + \ \\

/IIIHIIIIH \|III\\

2

\++++*+++
jll*¢¢++

\\||\IIIIHIHH //

2\
A

|

(<=—Gaussian

surface

Yo

Yo

Yo

Yo

Yo

Yo

Setl Q16

Biot Savart’s Law

% mark

Deduction of Expression
Direction of magnetic field

2 marks

% mark
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Y
"'“---_________-_ o ,ﬁdB
— _ IE
= ':L"\dBI - X
Yo
Here r2= x2+R?
Yo
dB= Uo Idl
" 4m x2 4+R?
3 dB, =0 &
R
dB,=dBcos @ where cos0 = ——-
(x2+R2) /2
_ Hordl R
dB= = ! %
(x2+R?2)?
Yo 3
_ KorrZz
B dexl 2( 2+R2)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 Ya
Magnitude of magnetic force on conductor 2 1
Direction of magnitude force on conductor 2 % Yo
. po 2(3D)  po (6l . Yo
(i) By, =— = — (—) into the plane of the
4t T 4 \r
paper/(&®).
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Yo
2(41 81
B; = #o 20) _ o (—)out of the plane of the
4 3r 4m \3r
paper/(O©). Ya
B, = B, — B3 into the paper.
=t (100, v
y (3r into the paper.(Q)
(if) Py = Z—g 2 531) away from wirel (/towards 3)
Yo 3
Fp3 = Z—g 2(39541) away from wire 3 (towards 1)
Foet = Fa3 — Fyq towards wirel
6(1)? i
=0 80 yowards wire 1
4n  r
Setl Q17 Statement - 1
S.1 Unit - Y
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: — ‘Z—IZ x N ]
Unit- becquerel(BQq) Yo
()N = Noe™* /2= = (3)° y
= INpe No =\ 2
T1/2 20 2
1
1\ 72 Ya 3
=>N=4\/2><106><(E)
= 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 14
other, they then propagate in space.
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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

Magnetic field or E field

1%

Setl Q19

Derivation of instantaneous current 2
Derivation of average power dissipated 1

di

s di = VL—Osin wt dt

GivenV =V, sinwt

V=L =>d'—th
BRrTI)

' o m
LR

&)

v = v, sinwt

. . \%
Integrating i = — W—z cos wt

= —W—(;lsm(n/z — Wt) = Iy sm(ﬂ/z - Wt)

where I,
Average power
T

0

0

20
wL

P, = fvidt

V¢ (T .
=—2% [ sinwt coswt dt
wL Y0

_We (T
=— J, sin(2wt)dt

Yo

Yo

Yo

Yo

Yo

Yo
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Setl Q20

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

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

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

()

FPholoeleclrc
current —

! -
¥ B>R
K
f L}
3 y
-

“VWr Ma M 0 Collector plate polential —
+— Retanding potential

Saluralion cuarenlt

(b) According to Einstein’s photoelectric equation
Knax = hv — Qg
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 1/;.

(©)

Photocurrent —s

Stopping potential

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

potential

Yo

Yo

Setl Q21

(a) Condition for charge going undeflected 1
(b) Formula for radius 1Y%
Calculation of radius Y2

(@) The force experienced F= q(v X §)
The charge will go undeflected when v is parallel or

Yo
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antiparallel to B = F = 0. Yo
[Alternatively,

If ¥ makes an angle of 0° or 180° with B ]
(b) The radius of electron
1
eV = Emv2 VA
i = quvB 7
r -4 2
1 [2mV Y%
LY== | —
e
_ 2X9.1X10731x 104 ¥ 1
- 16X 10-19 0.04]™
=84X1073m " 3
Setl Q22 Diagram Y
Path Difference Y
Condition for minima Ya
Condition for maxima Y
Width of central maxima Ya
Width of secondary maxima Ya
¥ To P
FromS M A\ ——— » To C
M. \Q « M,
» N — .

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

1) 0= % are points of minima.

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

Yo

Yo

Yo

Yo
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Angular width of central maxima, 6=6; — 6_4

0

p=2

a

Yo

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

. a a a i 3
==X Angular width of central maxima

Setl Q23 Values displayed 1+1

Usefulness of solar panels Y2
Name of semiconductor device Y5
Diagram of the device Yo
Working of device Y

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,
Environment friendly energy source. Yo

c) Solar Cell Yo
T |
A
-l
Top Metallised
surface finger electrode
/ R 2
ERR

= o
P ]
p / ——
¥ Backcontact
(a) (b)

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

Working: When light falls on the device the solar cell Yo 4
generates an emf.
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Setl Q24 a) (i) Principle of potentiometer 1
How to increase sensitivity Ya
(if) Name of potentiometer Ya
Reason Yo
b) Formula Y2
() 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 1
¢ is the potential drop 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. &
P Pl I PZ
V
Yo
I = TLBAlle = neAszz
%4 A
oo ﬂ = —2 15
AV A
In parallel potential difference is same but currents are
different.
l
V= 11R1 = neAlle j_ = neQlel Ya
1
Similarly, V = LR, = negVy,l
IlRl = IZRZ ]/2 5
lﬁﬁzl
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 1
the plates by unity.
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OR
[The capacitance is defined as

Surface
Area A
charge density o /

b 1

UM 4+ + 4+ + o+ o+ o+ o+

IR

Surface II
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 = — = — ]/
€ €A 2
Electric field = potential gradient

| <

Yo

d
V__a Y
d
— S04 Y

b) The capacitance without dielectric is
EoA

CO = -5

The capacitance of the capacitor, partially filled with

dielectric constant K, thickness t is
€ A

(d—t+t/k)
Givent =32 . ¢ = 54
4

Yo

c= Y

d Y%

"t k+3 72
[Alternatively,

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

EoA EoA

_ GG _ %d) (%d)
ST
4 €A _ 4

TG 4 Gth Co
c

(o)) k+3

K
€

Yo

Yo

Yo

Yo 5

Setl Q25

a) Statement of Faraday’s Law

b) Calculation of current
Graph of current

C) Lenz’s Law 1

e SRS

(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?> = m X 1.44 X 10~?m?
=4.5X10"%m?

For O<t<2

do dB
Emf e = d_tl = _AE

45X 10—2X§

e, 2.25X 1072
L=—-—=—- ———

R 8.5
For 2<t<4
L=2=0
2 = R -
For 4<t<6

L=-2=427ma
3 = R— ./ m

=-2.7mA

Yo

Yo

Yo

Yo
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I(mA)
| i |
1 : !
2.7mA : :_:
: | i
: l | 1
2 14 6
o T
2TmA _: : : t
1 1 |
: ! l

()

X
/ o
[ AN
T
P \‘/' \k__ ___.//
1-;:;,3

-~

-
-

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 1 5
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 Yo
Output power Ya
Output voltage Yo
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Soft iron-core
Yo
& g 3
(a) by
Working principle
1
- Whenever current in one coil changes an emf gets &
induced in the neighboring coil /Principle of mutual
induction
Voltage across secondary.
do Yo
Ve =e; = — N E
Voltage across primary
d¢ Yy
Vo= &= =Np—-
Vo _ N v
v, T, (here Ny > N,,)
In an Ideal transformer
Power Input= Power Input v,
LY =1LV,
i Iy
A
V.. Ny I, Yo
b Ny
Yo
(b) Input power,P; = I,.V; = 15 x 100
=1500 W .
90 2
Power output, Py = P; X o0 = 1350 W
Output voltage, V, = %V =450V
Setl Q26 -
a) Diagram 1
Derivation of the relation 2
b) Lens Maker’s formula — Y2
Calculation of f in water — 1%
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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=2NOM + LNCM = — +— Yo
oM McC
. _MN MN
Similarly r = T "
For small angles Snells law can be written as
mi = npr
L SR L o | .
YoM MI MC /2
~ OM=-u, MI=+v MC=+R (using sign conversion)
L2 np _n2—ng Yo
v u R
(b) Lens Maker’s formula is
l:<n2_1>(i_i) Yo
fa ny Ri R,
1 1 1
o= (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 1
“f 13 \Ry R,/ 12x123
Or f' =223 _ 5o0m 72 5
OR
(a) Diagram Yo
Obtaining the relation 3
(b) Numerical 1Y%
(a)
A
Yo
B C
Y
From fig 24 + 2ZQNR = 180°------- (1)
From triangle AQNR 1,7, + 2QNR = 180° --(2)
Hence from equ (1) &(2) y
W 2A = rn +n 2
The angle of deviation 1
0= (l — T1)+(e'7'2): i+e-A
At minimum deviation i=e and ry=r,
A Yo
ST = E
. A+om 2
And i=
2
Hence refractive index
. (A+om
_sini_Sln( ) ) &
K= 5inr — sinA/2
(b) From Snell’s law pq sini = u, sinr 1y
Given p; = /2, uy=1and r=90° (just grazing)
. s . 0 .. i
~ /2 sini=1sin 90 = sini — 1, :
ori = 45° 1y
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