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General Instructions :

(i)
(it)

(iii)

(iv)

v)
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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=3x 108 m/s

h=6.63 x 1034 Js
e=1.6x10"19C

Ho=4nx 107 T mA~!
go=8.854 x 1012 C2N-1 m2

=9 x 109N m2 C2
47’[80

m, = 9.1 x 1031 kg
Mass of neutron = 1.675 x 1027 kg
Mass of proton = 1.673 x 1027 kg

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann constant = 1.38 x 1023 JK-!
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SECTION - A

1. "o — gfeera shi gt ffau | gueht ta. 318, (S.1) i = g 71

Define the term ‘capacitive reactance’. Write its S.I. unit.

2. hIg SoToR TohEt TohTWTH Jraehid &1 & Teid ¥mY faaifud & grar | v
o greehi & <l feem s g 7 1

An electron does not suffer any deflection when passing through a
region of uniform magnetic field. What is the direction of the
magnetic field ?

3. Tt Weamfeea awa &t @ream 31y (T) 91 39 & (L) & o=
Tra-y faRau | 1

State the relation between the mean life (T) of a radioactive

element and its decay constant ().

4. Torth O % foepa-aTes 5 (3.00.T%. ) YT 3Heh! ZfHeT dfeedl § 31<R
fofu | 1

What is the difference between terminal voltage and emf of a cell ?

5. Smafaq-fafRon i diadr § ghg a9 W R fog@ 9w fhE TR
FuTferd Bl @ ? 1

How is the photoelectric current affected on increasing the
intensity of incident radiation ?
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SECTION - B

6. Treh wia & ugred &1 wagais K 2 | 396! 89%d T JH=R @i
TG ol @il o &A%l o SIeR 7, foheg 3Heh! TICTE %%, &l ‘d’ @I
o 1< 1 JhA (ql) @ | 579 30 &9 1 91 hl <2l & o= H W@
feam StTe A 3Tt eiiar w1 ssieh 91" Shifeu | 2

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

plates of a parallel plate capacitor but has thickness Q, where d 1s

the separation between the plates. Find the expression for the
capacitance when the slab is inserted between the plates of
capacitor.

7. HOR FFEAT % "M H (1) Ui, (ii) SIS < S fafE | 2

Write the function of (i) Transmitter and (i1) Transducer in the
context of communication system.

8. (a) WAL (UTE YASTEh) T 8 1 Aredd g 2
(b) < (NAND) 2 @ foit Trem™ aroft fafau | 2
YT
IS T suftfia e § s (9e) HIT |

(a). What are universal gates ?
(b)  Write the truth table for a NAND gate.
OR
Distinguish between ‘intrinsic’ and ‘extrinsic’ semi-conductors.
55(B) 5 [P.T.O.
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9. Torsll Fraehia 4erel hl Freehid Y —1.6 x 10-5 8 | Tg=H it Tk
g fohe TR 1 4Tl § ? $E%h Gl 0T 3l Sooid hitWT | 2
The susceptibility of a magnetic material is —1.6 x 10-3. Identify

the type of the magnetic material and write its two properties.

10. T3S foh BTEEISH Y] <ht shedl hl B | n2 & FATER qiad gl &,

STEl n SherT shl FaTeH T § | 2

Show that the radius of nth orbit in hydrogen atom varies as n2,
where n is the principle quantum number of the orbit.

gls — 4
SECTION - C

11. (a) we forst o1 st fagra fafae |
(b) Fr=fafaa o 3w fofau :
(i) e forat # ufatieaehi = o= GaeH i i 7l 9fgat g =i

frSmaT g 2
(i) X for<T & JAT § HqeH =g I Ts7S1 o TR o s | JTH T
JfereR 31T AT HHT AT @ 2 3

(a) Write the working principle of a meter bridge
(b) Answer the following :
(1) - Why are the connections between resistors in a meter
bridge made of thick copper strips ?
(11) Why is it generally preferred to obtain the balance point
near the middle of a bridge wire in meter bridge
experiment ?

55(B) 6
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12. 3TTd GTiar & & 99TiEi C a1 C, ol 9gel JufishA § 3R R awmmr
qTYeshH H SIST STAT & | 31 GATSHT ol Teh—-Tsh L 200 V <hl skl o fa
T ST T 2 | AT 37 S FAISE! A wferd et shur: 0.04 J 961 0.18 J
B Al C,; AT C, %1 HH 1A HIFT | 3

Two capacitors of unknown capacitance C; and C, are connected

first in series and then in parallel across a battery of 200 V. If the
energy stored in the two combinations is 0.04 J and 0.18 J
respectively, determine the values of C; and C,.

13. H&T H Gl gleRieh i HRINTe i T8 HIfT |
T FASH § TRl greeieh shi 3ATEEH &HaT 20 & | TS 36 THTSHE 1
GLG3Ieh ! TS 105 cm Bl A1 SH1 ol <l Hishd gl 1 it | 3

Explain briefly the working of an ‘astronomical telescope.

The magnifying power of a telescope in its normal adjustment is
20. If the length of the telescope is 105 c¢m in this adjustment, find
the focal lengths of the two lenses.

14. (a) Usafaea & o f=m &1 Ieer@ HIfT |

(b) U ifemefaea uered 1 314 3 w50 fe7 8 | 36 URReh
T o 7/8 W o forere ° o ol THY Rl Iehard shito | 3

(a) State the law of a radioactive decay.

(b) The half life period of a radioactive substance is 50 days.
Calculate the time taken for 7/8™ of its original mass to
disintegrate.

55(B) 7 [P.T.O.
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15. T=R omel! & "=wvr = fote 33k <= fafta fafemi <61 oot hifse | o1
IR o AT T 6 3R Al e g ot gt deh JaR bl
frSmaT® 7 3

Mention three different modes of propagation used in

communication system. Explain how long distance communication
is achieved by ionospheric reflection of radio waves.

16. (i) forel o1@ <l wishd gt 0.25 m 2 | 35 Wik Fohaft Bl 2
(i) =i o Terdlt IUTTTS i & 1 Hetehl h! sk FHISATE ShEST: 20 cm
3R 25 cm @ | 39! Wi gl 20 cm @ | = % 9GS

o [a aN
q[{ehcTd <hIINU | 3

(1) What is the power of the lens whose focal length is 0.25 m ?

(11) The radii of curvature of the faces of a double convex lens are
20 cm and 25 cm. Its focal length 1s 20 cm. Calculate the
refractive index of the material of the lens.

17. forpa-grashi e o IH 9M ! ggan-e fed frefeifaa qures,
K,Hﬁ'ﬁﬂﬁ%:

(i) 103 m <2 < 10-L m (if) 106 m <A < 104 m (iii) 109 m <A < 107 m.
3 foR[a-graeh = Tl o foTT Jeieh 1 Ueh 39T fe1fa | 3

Identify the parts of the e.m. spectrum which have the wavelengths

A in the range :
() 103 m<A<10I1m(ii) 106 m<A<10*4m(iii) 109 m<A <107 m.

Write one important use of each of these waves.

55(B) 8
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(a) Torega fgga el <6t aftamy faRew | @ 38 3ifew & = @ ?
(b) Toreht fgyga & Frefa onae R wh fag mfgga F faga & &
foru =t s Hifs | 3

(a) Define electric dipole moment. Is it a scalar or a vector ?
(b) Derive the expression for the electric field due to a dipole at a
point on the equatorial plane of the dipole.

T fatess, 2 Q, 5 Q 3R 10 Q Ivd 3 | Ush fog[a-args a1, 6 V
3 3uerofi gfeier 0.25 Q % & & T § |

() o gr 9Sft 778 forega amy qen

(i) 3Teh e dieedt & UM &l qiehe i | 3

Three resistors, 2 Q, 5 Q and 10 Q are connected in parallel across

a cell of emf of 6 V and internal resistance 0.25 Q. Calculate the
value of the

(1) current drawn from the cell and

(i1) terminal potential difference of the cell.

ferelt 31g W&k L o T W wsh W, (a.c.) dieedt, V =V, sin ot T

TE 7 | afaer | forgga am 1 = fote 2eres wmd hifve 37k fofaw |

(i) Ul =1 Yeh gfErd, 3R

(i) TSI dAleedl oh AU JTEd T 9T sl ol | 3

JAYAT

(a) ‘IFA-Wehed (mutual inductance) =T TRITNA HIFTT T 3HRT
S.I. (T8.313) A feafgu |

(b). T et GRATITHT & FI R AU H Teh 3R IRATIART &1 71§
2 | 350 & ou orvars <t guneft ufErferentan & 3= ek
o ToTu = T8 HIfT |

55(B) 9 [P.T.O.



IV' CAREERINDIA

An a.c. voltage V =V, sin ot is applied across a pure inductor L.

Obtain an expression for the current I in the circuit and hence write

the expression for the
(1) 1inductive reactance in the circuit and
(1) phase of the current flowing with respect to the applied
voltage.
OR
(a) Define mutual inductance and write its S.1. unit.
(b) Derive the expression for the mutual inductance of two long

coaxial solenoids of the same length wound one over the

other.

21. IATEHTEA o TehTeT-Tore[d THTRU < G Fehm1 fargd o 59 i wewagul
TN shl ST <hl ST |, I9eh A forfgu |

fopelt I8 TX 3T JehreT hl I | A | A, T diEdd s 9
SrehTST Tore[d Sotagi <hl 31f¥ehad Tifd St &1 7T 81 STl B | 1 97 I8
FHRIEA o ot st S~ iU | 3

Name the three important features in photoelectric effect which

can be explained by Einstein’s photoelectric equation.

The maximum kinetic energy of the photoelectrons gets doubled
when the wavelength of light incident on the surface changes from

A1 to A,. Find the expression of work function for the metal

surface.

55(B) 10
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22. Terell dioRiss & TeRA & qveTq AYfId Teh, W gfad Jehret ey &l
ST & ? A W Yfad Tohie ol gl oS 8 o 3TN 39 TIeRise i
2m I H FETE A1 Tefid hifve foh € IR wehrer <t tfepan 3R € a1
I T <@l ST Fehl! # | 3

How does an unpolarized light get linearly polarized when passed

through a polaroid ? Show that when linearly polarized light is
viewed through a second polaroid which is rotated through 2r, two

maxima and two minima can be seen.

Qug — ¢
SECTION - D

23. 19 foerme™ @ 37 wwy forni o T 9Hg H U 4 U foRa 99—

I W T S o @ o W foran o1 “gaa HT 2200 V> | 3o

I dlcedl i ITAIMIAT bl TH T8l T STdfeh 39 T H forg[d aeatrs <hl

Feed hael 220 V Bt 3 | 38 37Ted fea =1l weat 31 faveres & gm0 |

Toreten < 58 WETIqUl 9 WM Y 39 I SheT hl FHEIT |

feTfeRd weAT % TR feTRaT |

() wH. (ac) faga am i favadr &1 #7 wH & fow fva e =
39T foRdT ST B 2 9% Itk Tohd fg=a W R St 8 7

(i) 3T 39 Itk T IUAN I dieedl I S (dc) hHT dieedl =l HA
T | TR ST Tt 2 2 B Hifu |

(iii) Tregen e foremfef=i g wERia qeai i Seor@ HIfT | 4

55(B) 11 [P.T.O.
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A group of students while coming from the school noticed a box

marked “Danger HT 2200 V” at a substation in the main street.

They did not understand the utility of such a high voltage, while

they argued, the supply was only 220 V. They asked their teacher

this question next day. The teacher thought it to be an important

question and therefore explained to the whole class.

Answer the following questions :

(1) What device is used to bring the high voltage ac down to low
voltage of a.c. and what is the principle of its working ?

(i) Is it possible to use this device for bringing down high dc
voltage to the low voltage ? Explain.

(i11) Write the values displayed by the students and the teacher.

g — ¥
SECTION - E

24. (a) n-p-n IR T A= 8 BT e ? Ga 4 T8 i |

(b) Tr=ferfaa o e g gfwai 1 wrierl fagra o1 vl Hifve
(i) oI o femehrt
(ii) 2T vaedeh
(iii) SR SIS 5

YT

(a) T fomr fopelt 9@ & p-n @Y 4 819, p-8F @ n-83 ° w41 fa@fa
gld g ?

(b). p-n Tf¥ eRATE § 3mfefies s &1 fefalRaa w = g grar g -
(i) Tferept fawa WX (ii) BT W W ? SR Afgd Fars |

(c) WIISHTS hH T Hidl g ? T8 HIT |
55(B) 12
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(a) How is n-p-n transistor fabricated ? Briefly explain.

(b) Describe the working principle of any two the following :
(1) A full wave rectifier
(i1) Transistor amplifier
(ii1) Zener diode

OR

(a) In an unbiased p-n junction, why do holes from p-region
diffuse to n-region ?

(b) What is the effect of forward biasing on (i) barrier potential
(i1) depletion layer in a p-n junction diode ? Explain giving
reason.

(c) How does a photodiode operate ? Explain.

25. HIsaARH o1 A= fagra foiRau | sght SrRwvmedt &1 avH $Hifsw,
foriva: Trm HifST for 38 i 1 ST, 3TARG Ul Wl @i w5
fore b fepar wman @ 2

HIgaAlgH i AT & foI =k =geaa hifY 3T Tefia hifsg
fop 918 TAfSIG SUTl i et W SAA & Bl | 39 WE % S Hewyul
ST ferfi | 5

YAl
(a) el grrebie &1 B v 3 & iom Rrell 311 q g0 e fRu

S ITel 9t o Tt =1eh faIRau | 38 =IeTeh 1 IUT Fehia &

o | i THCATIT fof@H | hifT |
(b) T FHI A €Y ITeTehl | hA: 1, q91 I, TR g yerfea &

W3 | GFl aTereht it d gt & gk fopan 2 | wa # wrw Hif fh

Teh |TcTeh G Jrehid &1 gEl =Teteh W fohll TR I oh{dl 2 |

31d: THH Q ATThI o SF O a1 T & [T Teh SASAeh oged—

i |
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State the underlying principle of a cyclotron. Describe its working,
explaining in particular, how this machine is used to accelerate the
charged particles.

Obtain the expression for cyclotron frequency and show that it is
independent of the energy of charged particles. Write two
important uses of this machine.

OR
(a) Write an expression for the force experienced by a charge q

moving with velocity v in a magnetic field _B> Use this
expression to define the unit of magnetic field.

(b) Two long straight parallel conductors carrying steady currents
I; and I, are separated by a distance d. Explain in brief how
the magnetic field due to one conductor acts on the other.

Hence deduce the expression for the force acting between the

two conductors.

26. (a) et aifiemtatt o fofu grgm=a sl TTEAT o ST gRT T HifSu
fop foreft Taett feRl oX wehavll SehTer o @FsEq JTMfad gH 8 9¢ W
forard et FA ST 7
(b) TWizT ok yum foed fih1 i dvfiT TierR w= fTha 6t e 6
3R BIell 21

©) maﬁmmasmﬁqmﬁae:(ml]& o T 3R &

2)a
F B8 ? 5
YA
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(a) T T 3q1 g8 <l Fshal A1 R & 588 T 3R &1 Arem
YT 0y GEU 3TN o WM Ye® n, ¥ 99 Bl § | 36
3T I8 o AT n| SIS HILH H T fog a@ O W& 7 | 9%
H QW (u) M fdferm RN g (v) F = ny, ny TATR % Q0
T4 YTH <hITTT |

(b) TH tH Ty oft foflgu 9§ n, 39adH & WM H S0 S
s Teh 3T I8 b 10 STTHTET I 1 h1a LT & | oreeh!
SE{l 371 o HIEAH 1 YT g & (ny > np) | 380 O Hp I
% ToTu =1 e I |

(a) Using Huygen’s construction of secondary wavelets, explain
how a diffraction pattern is obtained on a screen due to a
narrow slit on which a monochromatic beam of light is
incident normally.

(b) Show that the angular width of the first diffraction fringe is
half that of the central fringe.

(c) Explain why the maxima at 6 = (n + %j%become weaker and

weaker with increasing n.
OR
(a) A point object O is kept in a medium of refractive index ny in

front of a convex spherical surface of radius of curvature R
which separates the second medium of refractive index n,.

Derive the relationship between the object distance u and the
image distance v in terms of ny, n, and R.

(b) Write the similar relation when the image formed above acts
as a virtual object for a concave spherical surface separating
the medium n, from n; (n, > ny). Hence obtain the expression

for the lens maker formula.

55(B) 15
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