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fS<9r / Instructions :

(i) T TR 3 a1 & | / All questions are compulsory.

(ii) T M- H 5 UL & : |US 37, @US T, GU€ ', U
' YT 9V ¥’ | / This question paper has 5 sections: Section A,
Section B, Section C, Section D and Section E.

(iii) |UE I TEfIReIT & TUT Tl 0T 1 3 & & | / Section
A is of multiple choice type and each question carries 1 mark.

(iv) | T AT AL ITUT & a7 T & T | AF &7 |/ Section
B is of very short answer type and each question carries 1 mark.

(V) |UE A ITUT | T & &, TAd TWIT 2 AR dal/
Section C is of short answer I type and carries 2 marks each.

(vi) TUE T AF ITUT [l TEX & 7, Lol d TIT 3 Adm F &l /
Section D is of short answer II type and carries 3 marks each.

(vii) T T faeqa 390 &, T ® T 5 3& & & | §9 @S &
TR AT H AR ([Gahed @7 99 & [6dT T8 & | UE
QAT H ATYHT G0 M0 997 § § hadel Udh IT &l &1 8 |/
Section E is of long answer type. Each question carries 5 marks. In
all four questions of this section internal choices have been given.
You have to do only one question from the choices given in the
question.




(viii) TET H T FT TATaT & ST 37 & |/ The symbols used in
the question paper have usual meaning.

qus -3 / SECTION - A

1.(F) TOET THAT & AT A T B &I RN : +q TAT —q QG
fem =T & | FfT erewe & I g S HH S my
Td mp & Al my & mp H G- 1T 1

(1) ma = mp

(1) my > mp

(111) my < mp

(1Iv) m4 > mp
Spheres A and B having equal masses are given charges +¢ and
—q respectively. If after charging their respective masses are
respectively m 4 and mp, relation of m4 and mp willbe : 1
(1) ma = mp

(1) my4 > mp

(111) my < mp

(Av) myg > mp

(&) TR [Reor a7 77w | faeer arsge 5 7T T &8 |
;TTAT HIT KA ST & aET 7 | ATTAT AT & T qTT
@'ﬂT: 1
(1) 45°
(i1) 90°

(ii1) 0°

(iv) 135°

A light ray is propagating from a denser to a rarer medium.
Angle of incidence is equal to critical angle. Value of angle of
refraction will be : 1
(1) 45°

(i1) 90°

(ii1) 0°




(iv) 135°
(IT) BTSN ICHT & U H T 9= IuT &l qor

TETAT HT AAH T BT 1
(i) %

(i) ¢

(11) 9R

(iv) &
Minimum wavelength of the spectral line obtained in the Paschen
series in the spectrum of hydrogen atom will be : 1

(i) %
. R
(11) )
(111) 9R
(iv) &

() [RET o1 AT FEAFAT 4 eV & | I TSt Sl & Tad
TAFELAT o IoASTT B SATTITF [GIRLIT T AT BT
1
(1) 1700 A
(i1) 1550 A

(i11) 3108 A

(iv) 750 A
Work function of a metal is 4 eV. The wavelength of radiation
necessary to emit photoelectrons with zero kinetic energy is : 1

(i) 1700 &
(i) 1550 &
(iii) 3108 A

(iv) 750 A

(%) faege Jraeire a7 & 3= UF JrEhI AT fesr HIE:
F e B ¥ | T 6= e e an 1
(i) BERT

(i) E g°T



(iii) B x E gNT

(iv) E x B gRT
ElecEric ané magnetic field vectors of an electromagnetic wave
are IY and B respectively. Direction of propagation of the wave
will be represented by : 1
(i) B

(i) E

(iii) B x E

(iv) E x B

(F) AT ¢ U GH TR &AL B & GHETY 3T 0 T IT(T H7

ET%‘I&IIQ‘?I‘:R‘MJI-I dletl det vl HiA %2 1

(1) qu
(i) ¢B
(iii) 0
(iv) %

A charge g is moving parallel to uniform magnetic field B with
a velocity v. Value of force acting on the charge is : 1

(1) qu
(ii) ¢B
(iii) 0
. Bv
(v) 3
qus - §° /SECTION - B
2.(&) THFET &7 IR (25 {1 1 State Ampere’s circuital

law. 1
() AT L TET Al TN AT TIT 96 9% 0T
FT g2 T fafaT | 1 Define electric dipole and write the
formula for its dipole moment. 1

(IT) U TRE U Ud o-F GHE a7 T T(d &7 77 & | §99

qHg, ST AT QTasd H 8= JTd ST | 1 A proton

4



and an a-particle are moving with the same velocity. Find the

relation between de Broglie wavelengths associated with them.
1

() 6000 A TS &T FHT=AY [0 G 3 x 1070 m I3 fadr
¥ AT AT d &7 (T & | T fqaa - rET § <
If=ae & AT FISTE J1T AT | 1 A parallel beam
of light of wavelength 6000 A is incident perpendicularly on a
slit of width 3 x 107% m. Find the angular width of the central

maxima in the diffraction pattern. 1
() fear o oty § D, uF D, SEw S1hre 7 1 3 Q WA 7§
QETTEd ST & H T HITAT 1

D and D, are the ideal diodes in the given circuit. Find the

value of current flowing in the 3 €2 resistance. 1
() fFET I o & faggd aTEd aF @7 3T A0 | 1
Explain the meaning of the e.m.f. of a cell. 1

qus - q° / SECTION - C

3.(®) LED &T 7 &7 {17 | g9 HE T &7 Jooi@ &l q | 2
Give the full form of LED. Mention its importance. 2

@) T fagga ates oo &7 21 9180 | 10 H Tadheq auT
10 Q IO aTeAT U FUSAT 15 V & dedr F 9T 7 | Ifa
TR & Foil & @G & 0.1 s T GHT 04T &6, a9 US|
I R 21| oo ato aof J1a wrferw | 2
Explain the meaning of induced electromotive force. A coil of
inductance 10 H and resistance 10 €2 is connected to a battery
of 15 V. If time taken in pressing the key in the circuit is 0.1 s
then find the average e.m.f. induced in the coil. 2
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(IT) AT ST & G370 AT oA AT (igms) T ATT AT THE A
& 2 ATadl 9T & g3 AT o {1 AT (99 71 () 7
qr- fafaw 2 What do you understand by root mean
square value (7,,s) of an alternating current ? Write down the
relation between root mean square value and peak value (i) of
an alternating current. 2

() TH GH & I Wldd{lgw{ STaferd & | T T 7
WI'%_CI"JITI"\GI 3Tl fae=aTy @l(l@l(%‘l =g O I 37—+
T &d(ﬂ?ﬁ'ﬂWﬂ‘ﬁ'ﬂTsﬂd Ghll\rll\ 2

1

Two similar circular loops are arranged as shown in the figure.
Current flowing in the two loops and their radii are equal. Find
the magnitude and direction of magnetic field produced at point

0. 2
qus - T/ SECTION - D

4.(F) f@ar woaradt g & iaare, T3 U §9TRaE I00a
ﬁ‘@%‘l Q'F{Q'%Iaﬁ‘@‘a?l‘{ql S g Fr T
3‘|'l"||<1| 3‘||<1|1‘| siid Ghll\fl'\ | 3 Resistance,
inductor and capacitor are connected in series with an alternat-
ing source. Draw the circuit diagram. Find the impedance and
resonant frequency of the circuit. 3

@) T TrasTa H g AU B $F god 9Tiar d it |
i AUE B&H T 15 V &l 920 1S &, a9 S9TRaEr 9%
AT I ATALT FTT AT 3




C]=4!‘1F c C2=4pr'

—1 7
Cs=S5UF == c,=4UF
c3=4uFT .
L
—
A 3

Find the equivalent capacitance between points A and B of the
given network. If a battery of 15 V is connected between A and
B, find the charge on the capacitors. 3

@) faga g TR T 7 ? fagqa geas™ T /=T
A [ - d [ =
FTS & (AT A foaae g =T 3 What
is electromagnetic induction ? State and explain Faraday’s laws
of electromagnetic induction. 3

(=) forefT amasfl &t ey efvar & #=T arcdd 8 7 §Ygad

TeAYl &l AT & H AT T g7 (AT safe At wiafar
AT I ATAT AT | Uk & GeHSI H AT Ug TfHgvaa
FI IR AT HHI: 6.25 cm TF 2.0 cm & | TET & a4
T 15 cm & | SATVEYT® & a6 T g0 #9T & aTfe [~
afar = I a ? 3 What is the mean-
ing of magnifying power of a microscope ? Write the formula
for magnifying power of a compound microscope, when final
image is formed at infinity. In a compound microscope focal
lengths of eye lens and objective lens are 6.25 cm and 2.0 cm,
respectively. Distance between them is 15 cm. What should
be the distance of object from objective so that final image is
formed at infinity ? 3

(o o

(F) TAAM-GIT TF TIT-FS1 @ TRATINT HITAT | T
ST U XA &t 7 gea= fafaw | e (o He?) i
& [T Zemm-afd 0.0304 amu & | 7 ATHYF & T=-
FHAT JTT HITST | 3
Define mass defect and binding energy. Give relation between
binding energy and mass defect. Mass defect for helium nuclei
(sHe?) is 0.0304 amu. Find the binding energy of this nuclei. 3




5.(F) ATEEIT o TR I THTT FEE=T FHIRIT T JocA

HITAT | S AT T LRI AL T & Il AT

FTAT | 3 Mention Einstein’s equation for photoelectric
effect. Explain the laws of photoelectric effect on the basis of
it. 3

@) ATTHHT faausT ud AT = df GHTST a9t &=
T or=av (AT | 93 & QI ST e [/ &r 9T &
? 3 Explain nuclear fission and nuclear fusion and give
difference between them. Energy obtained from the sun is the
result of which process ? 3

(TT) ST FHTHT T & [dheal FTC ATHAOT &7 [AFaT | T
égd gwdr?lq qOT FaTa & 2-3787 § 991 & | $96 994
Ud JHaI T &l AIET & a1 H 3T &41 Eh%‘ﬁ‘ ? i ST
Wl@mg‘r qr SE ! AG T AT /0T ? 3

Write down any four characteristics of electromagnetic waves.
Electromagnetic wave is propagating along z-axis in vacuum.
What will you say about electric and magnetic field vectors of

the wave ? If its wavelength is 10 m what will be its frequency ?
3

() AT &l GHST {HAT § F97T AT & 2 TR &y arel
e & [T Fee-fag M@ T 150 cm 3T & 138 25 cm &%
TET [E0d &l IeAT 91847 & | ffe TR & fha wied 320
& o AT TN FAT ST 2 3

QT / OR

[T T IO 79 & [0 T Hah? Gl FJod— &l a7 | 3
What is the meaning of power of accommodation of eye ? For
a man with hypermetropia near point is at distance of 150 cm
from the eye. He wishes to read a book placed at a distance of
25 cm. Which type and of what focal length of lens should he
use ? 3

OR



Derive lens maker formula for a thin convex lens. 3

(F) AT TRTT T~ e 1h & AT &l Ioot @ AlTaTT | S
;MY IT BIEEET dq &l doAT ATET & [T G T
FHITAT 3
State Kirchhoff’s laws for electrical circuits. On its basis find

the formula for the balanced condition of Wheatstone’s bridge.
3

qus - g’ /SECTION - E

6. ferr aggfasr & a1 T foaae fag frfere |l |@aer
FAT F VAT 17.7 x 1072 C AT & | 96 T IS § qFai~a
I 9T 1.5 N-m2-C ™ & | 59 (9T U 97 ad T8 § 9564,
ST FAFH & FAT HF &0 2 5

IYqr/ OR

ferET I ST i Ao STRAT & g TR | e T qH =T
e GUTRAT &l 9TRAT & [0 sea e SilfSTe, Jafd < e
& I A €T F Taed I&rT HTav | 5

State and prove Gauss’s theorem in electrostatics. 17.7 x 1072 C
charge is present inside a hollow cylinder. Electric flux associated
with its curved surface is 1.5 N-m?-C ™. What will be the value of
electric flux associated with either of its plane surfaces ? 5

OR

Explain the meaning of electric capacity of a metallic conductor.
Find the expression for the capacity of a parallel plate condenser,

when a dielectric substance is partially filled in between its plates.
5

7. T & - T H e S U ST (RSt i 9T

& (T &St g &t | 5

AT/ OR
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HE9h H T4 & 9 3qA @1 & SIS o [0 RiRd 40 &l
g7 A ST | I T & @9 BIEE g3 &l AddeT
e o [T ST a9, 996 & ®iEd g2 #47 g0 2 Ud
I A E AT Tdh GHAA S99 TWEIT 20 cm & T W& | 7 F T
C . -~ [ . C
rafaa SaT=a¥ fReor 97 grT sifaq fafess o & Tar o
N . ~ ~
e T qIAT & | SULET [0 AT qITRE Gl Ridd g0

T AT | 5

Find the expression for the width of bright and dark fringes in

Young’s double slit experiment. 5
OR

Derive an expression for the focal length of the combination of two
thin convex lenses placed in contact. What will be the focal length
of the combination, if one lens is concave and 1s of the same focal
length ? A convex lens and a plane mirror are at 20 cm apart. Final
image formed by a parallel beam of light incident on the lens is at
the optical centre of the lens. Find focal length of the lens drawing
suitable ray diagram. 5

. p-n &1 ST & AT&T W Ta faua WEIT 92 31 ATH=fa
FT FIT THTT TSaT & ? 91T ST & ITINT &% O aur
faseahir &l IRTT IV g9150 a7 fasesdwrir & &rfafe &r

IoAE G&T H AT | 5
34T/ OR

T & AT 8T & ARF[RAT ff [AET | $96 AT 9T
ETES YIS THTY & JT HalT &l [T & fow gav qfaa
FHITST | 5
What is the effect of forward biasing on the depletion layer and
potential barrier of a p-n junction diode ? Draw circuit diagram of
a full wave rectifier using junction diode and briefly mention the
working of the rectifier. 5
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OR

State the postulates of Bohr’s atomic model. Derive the formula
for the radius of the Bohr orbit of hydrogen atom on its basis. §

. FEEHT &q7 7 [RET qRETEr §USHET 9T T aTel a6 A0
AT T T AT | [RET SR &l THIe § & d 9Ratad
FAT 2 20 pA/div FIETTEHRAT ATl SETIT & TH7 H 30 @ &
A THHRT AT 20 Q7 | 9 1 A T ST A9 aTed THEL &
S TRafad ®ar ? 5

AT/ OR

FenTaa T U e e § 90Se F T AFT AT 8 ? Udh (v as Tl
& AT & XS 200 cm 3T THH ETET 9T 3 x 1072 A7 |
1.5V @& 10 Q e faird arer 9ot & Sqo- (95 50 cm
I IS &7 & | 967 § U Jieed el Jed I 9qa @5
49 cm 9T AT STAT & | fFan@d 1T & a @ o, aieeHies
&T AT U9 §69 ITeoidh &l 0T HIfSTT | 5

Find the expression for the torque acting on a current carrying coil
in a magnetic field. How will you convert a galvanometer into an
ammeter ? Number of divisions in the scale of a galvanometer of
sensitivity 20 pA/div is 30. Its resistance is 20 ¢2. How will it be
converted into an ammeter capable of measuring up to 1 A of cur-
rent ? 5

OR

Why is a potentiometer considered superior to a voltmeter ? The
length of a potentiometer wire is 200 cm and a current of 3x 1072 A
is flowing in it. Balance point is obtained at 50 cm when connected
with the cell of 1.5V and internal resistance 10 {2. When a volt-
meter is connected with the cell balance point is obtained at 49 cm.
Calculate the resistance of potentiometer wire, resistance and read-
ing of voltmeter. 5
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difas Faais / Physical Constants

o i FFaiw () = 6.6 x  * Planck’s constant (h) = 6.6 X
10734 J-s 1077 J-s

o RIS & fateT § 97e7 () ° Speed 0f8light in vacuum (c)
— 3 % 10% m/s = 3 x 10° m/s

e Acceleration due to gravity (g)
— 10 m/s?

o IEATT TG (g) = 10 m/s?

°W?W3T|a'§l'(e):

16 % 10719 C e Charge on electron (e) = 1.6

10719 C

* Lam.u. =931 MeV + lam.u. = 931 MeV

» TINE H&AT (V) = 6.02X o Ayogadro Number (N) =

10 6.02 x 1023

° qu Ji Ir:l*‘{('lich (R) = 1.097 % . Rydberg constant (R) —
10" m™! 1.097 x 107 m™!

o FETT F T agd-{l\lmdl (eg) = e Permittivity of free space (eg)

8.85 x 1072 C?/N-m? — 8.85 x 10712 C?/N-m?>
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