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PHYSICS (Theory)

[HEIRT G5 : 3 T HIEIHTH 3F 70
Time allowed : 3 hours Maximum Marks : 70
Wﬁéﬂ:
(i) G FeT 3491 & | 3G F97-97 F H726 F97 & |
(i) SGYIT-TTF 5 YITE : @U8-3], @US-§, GUS-H, GUS-T 3N GUS-T /
(iii) T@US-IH TS5 J975, J4b H11 3H & | @S- H5 J97 &, J4b & 2 3% & | @8-
F12 397 &, I9% & 3 37 & | GUS-G H 4 37% B U GoaTeIRd 597 & 31K @Us-T §
39978 JAF H5 IS |
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(iv)  F¥7-9F H GHIT T I3 9HcT 781 & | T4, &1 37! 9Ic7 T J97 H, di7 3] arci Th
Y37 H 37K GIF 371 d1c1 @il F941 8 3171 97 JeT7 1697 737 § | 08 I971 7 37791
130 77T 977 § G ST Ueh J97 &1 HAT 8 |/

v) &l ITTIE &, Y [HEITRIT Hifa% [HTd1H] & T1 BT 3917 H G & -

c=3x10%m/s
h=6.63 x 1034 Js
e=16x1019C
=4t x 107/ TmA™

g, =8.854 x 10712 C* N1 m™

=9 x 10°Nm? C*2
47[80

ST 1 geaqH = 9.1 x 1031 kg
¢ T GeTHH = 1.675 x 10727 kg
e o1 geqd ™ = 1.673 x 1027 kg
ARG | AT = 6.023 x 1023 Iid UTH Hied
SledsHH IdTeh = 1.38 x 10723 JK!

General Instructions :
(i) All questions are compulsory. There are 26 questions in all.
(ii) This question paper has five sections : Section A, Section B, Section C, Section D
and Section E.

(iii)  Section A contains five questions of ene 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. twe 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=3x 10 m/s
h=6.63 x 10724 Js
e=1.6x10"19C

Hy=4ntx 107/ TmA™
g, =8.854 x 10712 C* N1 m™

=9 x 10°Nm? C*2
47[80

Mass of electron =9.1 x 107! kg

Mass of neutron = 1.675 x 1072/ kg

Mass of proton = 1.673 x 10?7 kg

Avogadro’s number = 6.023 x 10?3 per gram mole
Boltzmann constant = 1.38 x 1072 JK~!
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SECTION - A

. THl o SFH Ul G=/1 sl 30 MHz <hl 3T deh Sidsierd i fha1 T g ? 1

Why 1s sky wave propagation of signals restricted to a frequency of 30 MHz ?

2. Teh IATcAh ohl ATAhd] <hl TIHTST ST 37T 38ehT SI ATk TRgU | 1

Define the conductivity of a conductor. Write its SI unit.

3. WhIg faeg 3A1E +Q foret =TeTeh B o Gy foud 3 | I8 31 31d9 o st fagd & @i
G | 1

A point charge +Q 1s placed 1n the vicinity of a conducting surface. Draw the electric
field lines between the surface and the charge.

4. @ S o HHGIIH TEI o GReh Al THIE =, TT] 34ehl BIshH GRAT 1 AT 1 : 23 |
9 Q1 LSl oh fervieH &THdTAT shi qedl shifau | 1

The objective lenses of two telescopes have the same apertures but their focal lengths
are 1n the ratio 1 : 2. Compare the resolving powers of the two telescopes.

5. Tqu Tu 3@ o, grehl i Sl shl TR diadl | TTid hid 9T GYTHA hl Tigeh13l A

3T B bl Yt 3ilehd <hifoTg | 1
A
— —

In the figure given, mark the polarity of plates A and B of a capacitor when the

magnets are quickly moved towards the coil.

A
B
e
— P
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SECTION - B
6. e NG ¥ fehdl TG T Tt o 107U THAS dieedl <V’ 3R 9RT i o Site AT SIR™T 7=
2 ISEUTH U (a) U &1 emf, 3T (b) T T HAT=<1Leh TTqU TREhierd hIfST | 2
\
6V
4V
07 10A 20A

The figure shows a plot of terminal voltage *V’ versus the current ‘1° of a given cell.

Calculate from the graph (a) emt of the cell and (b) internal resistance ot the cell.

\%
6V

4V

0 1
1.0A 20A

7. GO ohl SH AT I AT T fae1ati H faded i ol < T3l o1 Seoi@ shifw | 2

State the two pomnts to distinguish between sky wave and space wave modes of
propagation.

8. (i) Tohdl HTEH o AYGdHTeh ohi TRHTHT TTRIY |
(i) = feu U fohtor AR@ | 37T 39T b §a H YehI3T ohl AT GHehiid hifeld | 2

30 cm
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(1)  Define refractive index of a medium.

(1) In the following ray diagram, calculate the speed of light in the liquid of

unknown refractive index.

30 cm

40 cm Liquid

9.  FTNhIT Al o ¢ TUTHH] o1 Icei@ hitaT | Tohelt LeATTded 1Y hi 31U IR ST
o Sig g9 fIigu | 2

AT

3 ST bl TMTIST Sosi] b oTd ShIfTC fST&ehl “C STctl” alTeed 1 A 2 |

State two properties of nuclear forces. Write the relation between half life and decay

constant of a radioactive nucleus.

OR

Calculate the kinetic energy of an electron having de Broglie wavelength of 1 A.

10. ¢ UsATufeed 841, X IR Y |, I t = (0 I GHV[AT shl T&AT THH & | ol 31U
ShAST: 2h 3T 4h 8 | 12 92 o YT 31 GIHI ATHeh] o e ohl U hl T hiTaIT | 2

Two radioactive samples, X, Y have the same number of atoms at t = 0. Their half

lives are 3h and 4h respectively. Compare the rates of disintegration of the two nuclei

after 12 hours.
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SECTION - C
1. I fgfert v #, Safaenton 3= & o fiu, |l ol hatdeg a1 &1 STavTH & 7
<l ShelTEeg Gl H 3= o131 a0 hl dlerd131] shl JTATA 4 : 9 B | SHfcrehtor Ued | 3=
33 FiferE B STt o1 S e R 3

Why are coherent sources necessary to produce interference in Young’s double slit
experiment ? Light waves from two coherent sources have intensities in the ratio of
4 : 9. Find the ratio of intensities of maxima and minima 1n the interference pattern.

12.  ©iar C o fopE) IR gfeeht G ol Tohdl ded gr favea vV de STeiEe fonan = 2 |
siedl shl ToHT B2TT TigehtAT o o=l shi Gl i T[T ST < STTd1 @ T FUTIE FigehIl < s

k = 10 =1 I3 WCEd AT W@ ¢ A1 § | SR ¢d U SATEAT hiloC foh gEh
FAEfeTRad 9T =11 TH9Te 92 — 3

(1) T ohi AT,
(ii) FETE T 3E9, 3R
(iii) TETIE BT sl G

A parallel plate capacitor of capacitance C is charged to a potential V by a battery.
Without disconnecting the battery, the distance between the plates 1s tripled and a
dielectric medwum of K = 10 1s introduced between the plates of the capacitor. Explain
olving reasons, how will the following be affected :

(1)  capacitance of the capacitor
(11) charge on the capacitor, and

(111) energy density of the capacitor.

13. Tordl BT o BICIhATS, TNEH 5 V o HUH [a9g =1 IUANT TohAT =T &, ohl Thiva
T o ToTU BTSN ITHTY o TUH IdfTd T ° THHaH 3TaEAT doh aioi o THI Icdlod
ICHH hl ITANT TohAT AT & | ITANT TohT TTT TS T HIAB THehicTd bl | 3

The photon emitted during the de-excitation from the 1% excited level to the ground
state of hydrogen atom 1s used to 1rradiate a photo cathode of a photocell, in which

stopping potential of 5 V 1s used. Calculate the work function of the cathode used.
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4. (a) TRl T foTT 20 < A < 170 8, 999 3l Uid fdA3A= (BE/A) 3R goIHH
T A < &9 UT% EIfU | 3

(b) SEIHM AT 240 <1 IS A11Teh FTEeh! se Hot Ufd FfFA3TH 7.6 MeV B, < @USI
Y 3R 7z, TSht geamm a3 shaer: 110 3R 130 7, ° fowfvgd gt 8 | Jfe Y 3R
7 H, YAh o §Y7 Holl Ufd FfeaA{T 8.5 MeV & sReX 8, dl 30 AN
FTTTSRAT T T Sl THehioTd hHITTT |

(a) Draw a graph showing the variation of binding energy per nucleon (BE/A) vs

mass number A for the nucle1 in 20 < A <170.

(b) A nucleus of mass number 240 and having binding energy/nucleon 7.6 MeV
splits 1into two fragments Y, Z of mass numbers 110 and 130 respectively. If the
binding energy/nucleon of Y, Z 1s equal to 8.5 MeV each, calculate the energy

released 1n the nuclear reaction.

15. <hIUT Higd Iccid shiloIU feh BICISHIIS &1 YT Hcd UvdiciSeh a1y H &l Il TehdT STTal
2 | TohEll BICISHIS o F=Te ol DRI Hg (ARaT | fhHl BICISAS % Hia=Ed &
foTu 39T fohE SIH aTet 3AE=ITceh Jered shl SHoll-37=a0el 1.2 eV & | THehetdl sl 3T
h{ch I8 QUIISY o Jg 3§ U JTUTdd 400 nm dUIGEH o TehTST Shl HHTA L Hehdl & U]

el | 3

State the reason, why the photodiode 1s always operated under reverse bias. Write the
working principle of operation of a photodiode. The semiconducting material used to
fabricate a photodiode, has an energy gap of 1.2eV. Using calculations, show whether

1t can detect light of wavelength of 400 nm incident on it.

16. 0.1 m¥ | mm T o qUIGE TIER shl AE[d Frehid qUTl b Teh 1 I TeiRgT | I T
TohE YRR IcU <hl SATdl & 7 $9h &l ITFN [T | 3

Name the type of e.m. waves having a wavelength range of 0.1 m to 1 mm. How are

these waves generated ? Write their two uses.
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17. TRl IUAME IcEsieh Mgl a4 ol IH9Y ARG TiraU | $Hh! dlcedl ey o [T
S5Teh TORgU | SIRET hitsu b Toh® YR st 3T g Reaat ht sventsti 5 180° &1
L BT 2 | 3

ST

feRdl Ul G0 TeEehi{l ST Ui 3@ WU | 389 $RIBRI g 1 SR it |
g8 a9 3T 71d qUTEi @bl TR SHIT |

Draw the circuit diagram of a common emitter transistor amplifier. Write the
expression for i1ts voltage gain. Explain, how the mput and output signals differ in
phase by 180°.

OR

Draw the circuit diagram of a full wave rectifier. Explain its working principle. Draw

the input and output wavetforms.

18. (a) TRl URIETE! IR HUSTH] shl Traehld & QI3 1 U TIHT |

(b) T2 R & < weigy aruemal 9rer X 3R Y, 598 gam aw yartgd g1 @ 8, 3@ §
ST IR ATaad dall § 39 YR W@ & Tob 3ehl SUAME oheg 3TNE T GIT AR
PO 2 | $.GHI UTRNi o AU foeg P W = Jrachld &1 o1 TN 3T e rd
HINTT | 3

SS/2 8

collegedunia:

India’s largest Student Review Platform




(a) Draw the pattern of magnetic field lines for a circular coil carrying current.

(b) Two i1dentical circular loops X and Y of radius R and carrying the same current
are kept in perpendicular planes such that they have a common centre at P as
shown 1n the figure. Find the magnitude and direction of the net magnetic field

at the point P due to the loops.

19. 15 mH 3TR 25 mH U{ehed o Gl Yl § YdTigd YR THI & 914 GHH &L Jig L @l
2 | Fafefad femmern =i exi+ < foe urs Eife

(a) WA emf 3R G H IHad ol g o

(b) TS Uieh | Gad Sl 3T I9H JdTfed 91 o s

e 3 pUSerdl H ITch-&1F FHH 2, Al 31 HUSierdl H Hied 11311 shl et shilT | 3

The current through two inductors of self-inductance 15 mH and 25 mH 1s increasing

with time at the same rate. Draw graphs showing the variation of the
(a) emf induced with the rate of change of current
(b) energy stored 1n each inductor with the current flowing through it.

Compare the energy stored 1n the coils, if the power dissipated in the coils 1s the same.

55/2 9 [P.T.O.

collegedunia:

India’s largest Student Review Platform




20. SHIARLUT SR Terad shl TREEHTST o s [a9EH hid o Te1T G AU 1 Iooi@ <hiVY |
2 mm FTES hi TohHl Tohel TSI T TaadH b1 3TEIH i oh [T SRI-FHI & 600 nm 3R
610 nm =h1 TehTT shi &1 TUICEAT <1 IFATT fohAT AT | TSR AR TG S I gl 2 m 2 |
& gHI JeRT B U6 W e faad Yedt o gudt #ife % 3fast ft feufaai % e gese
qieheTd IV | 3

State the two features to distinguish between interference and diffraction phenomena.
Two wavelengths of light 600 nm and 610 nm are used 1n turn, to study the diffraction
at a single slit of size 2 mm. The distance between the slits and screen 1s 2 m.
Calculate the separation between the positions of the second order maximum of the

diffraction pattern obtained in the two cases.

21. &Y ¥ 39 I el shl AT hIWT S Tohelt = 3R o6 e @l 3= Gl |
HIGIoTd St <hl JTeehdl shl II¥ hid @ | 3

Briefly explain the three factors which justify the need of modulating low frequency
signal into high frequencies.

22. Tt Treaaiter st “art gfaar” ug <t gftumn fafee | sm@t § fewme mu afoe 1,
T JehUUT H, TeaHIet shis Td&d T8l gurar g | R, 3T R, 1 74T 1A hilafT | 3
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23,

S5/2

Define the term current sensitivity of a galvanometer. In the circuits shown in the

figure galvanometer shows no detlection 1n each case. Find ratio ot R; and R,.

3V

TUg — ¢

SECTION -D

I {eTel ok HEF ATi=eh I AT HHY GATHT ¢H1 I AR SHIAR § HET o il
TR | 39eh 3 it Tedieh! 5 THE foh foRE Jeh ST < TNT Sl o T TR SHaTed
399 ! = o 161¢ ATAd AT oh ITANT T 39T &I hirgd L & & | 2l iy F ietd ¢
SR R H 3TMETeRT <Al ITAT <hl 3TR I8 URIT Tob AT hH &, JET ey & 9971 38H
S -REE JUMTeAd] o fIu ST TRIATEh! bl WY THE | At o1 HISER 99T o &g
T ST Ll 7 | 2+2

(a) ot Y 2 T&Aehi | 54 G el shl U7 I5hT 3601@ hITT |

(b) 3T T HTHY b Toh I Yo BT TG Hd @ ?

(c) TREIHE R 8 ? HATCI Tlcreaeh i Ie1Y b ToTd TEIh3Nerdl ol A fIRaU |

11 [P.T.O.
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Mr Kamath, the chief mechanical engineer, in Northern railways went to Tokyo to
attend a seminar on fast moving trains. His friend Mr Hiorki explained how Japanese
people are concentrating on energy conservation and saving fossil fuels using maglev
trains. Mr Kamath travelled from Tokyo to Osaka in maglev train and found that the
sound 1s less, travel 1s smooth and understood the Japanese technology in mass

transporting systems. Maglev trains work on the principle of Meissner’s effect.
(a) Mention two values which Mr Kamath found in Mr Hiorka.

(b) Which values in Mr Kamath do you appreciate ?

(c) What 1s Meissner’s effect ? Write the value of magnetic permeability for pertect

diamagnetism.
que -
SECTION — E
24. (a) THg HINT b Tehell ac TNUY T T[S shig HTEI AUTHH ITth - &l hidl | 2 +3

(b) 200 mH T i3 Wb, 400 uf T s JUTRA X 10 Q T shls JaUdesh qidd
G o [hHl 50 V ac €A ¥ Avfishd H TAINIG & | FHHfeiiRad 1 qiehed

HITIT :

() o8 HriE g T v afwe § tfreman wife- &= 2id1 8 91 36 degey
THTS €T <h1 7H, 3R

(i) 99T H Q-hHeh hl A
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(a) awézaﬁaﬁém%l%%,mm%wéﬂvﬁ,w%wm?ﬁaﬁﬁﬂﬁ
Hdl g, ST B ohl TTd o Tl o oTr&ad A & | YA emf o ToTC ereh Fcd—

U | 243

(b) 1S ufean ford og % 15 3N 8, 3T T 3 hl eTE 60 om B, Yl o grehiy
& oh &Sl T o THTad ad H 360 Tkt T e sl g § FUH L @M 3 |
39 TJH 9T AT B0 60° 8 | Al UET shl g AR 3Feh! A o o= INd emf
400 mV &, T 39 T T Y & Freehd & i QST geeh THehictd shifaru |

Fi¢ 310 shl TEAT H Jig L ¢l ST, 1 YA emf TohH ThR TiLaidd BFT ?

(a) Prove that an 1deal capacitor 1n an ac circuit does not dissipate power.

(b) An inductor of 200 mH, capacitor of 400 uf and a resistor of 10 €2 are connected

In series to ac source of S0 V of variable frequency. Calculate the

(1) _ angular frequency at which maximum power dissipation occurs in the

circuit and the corresponding value of the effective current, and

(1) wvalue of Q-factor 1n the circuit.

OR
(a) A metallic rod of length / 1s moved perpendicular to 1ts length with velocity v 1n

—
a magnetic field B acting perpendicular to the plane in which rod moves. Derive

the expression for the induced emf.

(b) A wheel with 15 metallic spokes each 60 cm long, 1s rotated at 360 rev/min 1n a
plane normal to the horizontal component of earth’s magnetic field. The angle of
dip at that place 1s 60°. If the emf induced between rim of the wheel and the axle

1s 400 mV, calculate the horizontal component of earth’s magnetic field at the
place.

How will the induced emf change, 1f the number of spokes 1s increased ?
55/2 13 [P.T.O.
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25. (a) HRUI Giad AR hiloY foh TRl UERT <19 hl &HAT by TehR YRafdd aldl &,
e (1) 39 Tohet UH ATeH T TET 11 & T5Hehl 3Tqa T ol o qddqreh d 374
2, (ii) TTIfdd AT ThT3T ol ST TehIST & JTaeATiud TohdT STaT 2 | 3+2

(b) @ H MY FER, I &8 L, L, 3R L, T4 Ik 1 ®ihd gl 30 cm 7,
HY T 0 R | TohEl og ol 8 L, % Rl g 8 60 cm Gl T T@1 71 3 |
AfH ardiae Jfdes L, o ®ed W &4dar &8 | (i) (L, AR L,) I
(ii) (L, 3R L) o i< Yok GiehicTd <hITIT |

|
€—60cm—> ' <—30cm—>

AT

(a) 3UYh TR0l AN Widht kel shid o USSR TUSH & YT o Tl =HaH
oot 0T (D) 3T TS=H 10T (A) o YGI H SsTeh Icd~ It |

3ATYa hIvT o G1Y To=ret= ShivT H fo=or sl 29 6 fow s Eife | %2

(b) 3H 3TTHH hIVT T HH TiehicTd shileTC S8 T hig ehrST Thul fohs] FHTE I U0
o fohHl Ueh Thcteh UL 379 hich, 39 (71d ThiUT bl 30— hidl &, Sl TISH o ToTH
TheTeh oh JTICIT S —31eh TITT it B3 TH shid! 2 | TSIe 1 Ui A2 2 |

(a) Explain with reason, how the power of a diverging lens changes when (1) 1t 1s
kept 1n a medium of refractive index greater than that of the lens. (11) incident red
light 1s replaced by violet light.

(b) Three lenses L, L,, L; each of tocal length 30 cm are placed co-axially as
shown 1n the figure. An object 1s held at 60 cm from the optic centre of lens L;.

The final real image 1s formed at the focus of L,. Calculate the separation
between (1) (L, and L,) and (11) (L, and L,).

I
<— 60 cm , ' <—30cm->

OR

S5/2 14

collegedunia:

India’s largest Student Review Platform




(a) Deduce the expression, by drawing a suitable ray diagram, for the refractive
index of a triangular glass prism 1n terms of the angle of mimimum deviation (D)

and the angle of prism (A).

Draw a plot showing the variation of the angle of deviation with the angle of

incidence.

(b) Calculate the value of the angle of incidence when a ray of light incident on one

face ot an equilateral glass prism produces the emergent ray, which just grazes

along the adjacent face. Refractive index of the prism 1s \/5

26. (a) TIIRE 1 HIH TARGTU | 39 0 T 3TN &hieh [ohd] 3= TTHT8 o G AT R
R, ToTEeh! IRGh TS T A &, o hRUI (IEld &3 o [T o T ShIoT | 3 +2

(b) TESTS L o fohEl IR AB T IRgh 99 99cd A = kx 8, J& x hl L & T A 9
AT TR0 & | FE R R M Mot us @ ufeg 2 | 39 98 ¥ ToRd 9t fre

FAd o oAU I5Teh FTd hifolU |

(a) TRl YA Tgga & 318 ¥ BV o §1d 5T TGYT o g & Gl r o fohdll fog P
fore]d Tovd o ToTT =9Teh S~ iU | 3+2

(b) 4 puC R +1 uC = ¢l foieg HATEY 1Y H Teh gHLH 2 m gl 9L &d 8 | 34 SATeI9Tl <l

fireT aTeft W@ W g fawg F1a hifse sret 38 freem o1 w2 fagd e s g |

55/2 15 [P.T.O.
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(a) State Gauss’ law. Using this law, obtain the expression for the electric field due

to an infinitely long straight conductor of linear charge density A.

(b) A wire AB of length L has linear charge density A = kx, where x 1s measured

from the end A of the wire. This wire 1s enclosed by a Gaussian hollow surface.

Find the expression for the electric flux through this surtace.

OR

(a) Derive the expression for the electric potential at any point P, at distance r from

the centre of an electric dipole, making angle o, with 1ts axis.

(b) Two point charges 4 uC and +1 uC are separated by a distance of 2 m 1n air.
Find the point on the line-joining charges at which the net electric field of the

system 1S zero.
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