2024
vy ferem
:izm %Wﬁ ;51:;] [ ot : 70
Note: Firg 15 Wﬁﬁraﬁwwﬁ%%nﬁtﬂﬁah
s utes are allotted for the candidates to reaq the question
forder .
) W s ¥

i ‘ |
i) Wmﬁsm%:m'a’.m'a’.m‘fm'a’m

i) S ot agfrmeda & o e W 1 s
V) TR i oY IT ¥ e v we 1 st 5y 2 .
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Instru ctions :

) All questions are compulsory.
i1} This question paper has O Sections : Section A, Section B, Scction
C, Section Dand Section E.

) Section A is of multiple choice

type and each question carries
l mark. "

v} Section B is of very short

answer type and each question carries
1 mark.

V) Section Cis of short answer type-I and each carries 2 marks.
Section D is of short answer type-II and each carries 3 marks.
vil) Section E is of long answer type. Each question carries 5 marks.

In all four questions of this section with internal choices have been

given. You have to do.only one question from the choices given in
the question.’

Vi)

vii)) The symbols used in the question paper have usual meaning.
gug - H

Section - A

1. - %) GHEhIY 8T HT UEAS BT 8
i) A xHiE@ x !t i) e x HIX 2 x ufer 2
i) T x A x TR iv)  _ged x dfex ! xqf&m-? 1
@) Ik T A% 1 frean 3.6 & 7@ T s, Te > & s 2
i) 8 %H i) 6 %Hl o
iii) 5 Bl - iv) 4% 1

M) AR & Wiy degd gt # ol few wew % S w1 oem
gral 8 ?

i)  EW i) ZemE
iii)  Ham iv) Sl ]

o
gcollegedunlaa
India’s largest Student Review Platform

S—

12000/1224




3 346(FW)

ﬁﬁ%é’rz,c-}?trﬁ&aﬁvv V. @V, N W, yfigy, duiie
Wmﬁﬁﬁﬁacm%mﬁ'&ﬁ as

) VO=VL+VR+VC i)  Vo=(V ~Vo)+v,

i) v2=v2+v24p2 v) Vo =(V, ~ Vo) +v2 1
ﬁnﬁﬁﬁq-mﬁﬂmmuﬁ%,ﬁﬁnlwmw%m%m

m) Ut H """ iv) —?H """ 1

) BHE g % Q3w hi yond HEw: L an 31§ e gfadyl w1 I
g
1) 3:1 i) 1 . 3
1) 9:1 Y 1:1 - 1
1 a) The unit of magnetic field is
| 1) newton x metre " x amI:zuf:r'f:'1
11) newton x metre "% x ampere -
i) newton x metre -2 x ampere
1v) newton Xx metre " x ampere 2 1
b) If the radius of the nucleus | 3Al”is 3:6 fermi, then the radius of
the nucleus of 52T6125 1S
1) 8 fermi 11) 6 fermi
111) S fermi v) 4 fermi | 1
c) Which of the following laws of conservation holds in Einstein’s
photoelectric equation ?
1) Charge i)  Mass
i)  Momentum iv)  Energy 1
12000/1224 [ Turn over
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q
d If *
| VL’ Vo, Vo and V|, 8¢ readings of ac voltmeter across the
1 : “
ndut:*.tor, resistor, capacitor and the source respectively in a
Certain L-C-R Circuit, then
l) V - . .
o VL+VR+VC 11) Vo =(V, ~Vel+V,
1ii 2 _ 72 2 2 :
) Vo =VE+v2,y V) Vg =(V, ~V )2+ V2 1
e) ~ Whi . :
hich of the following ray dlagrams 1S correct, when n, is the
refractive index of the medium and n, is of the lens material

2
(n1>n2) ?

0 T, e 1

f) The sides of two solid cubes of the same material are [ and 3!
respectively. The ratio of their resistances will be

) 3:1 diy"1:3

i) 9:1 iv) 1:1 1
gy - §
Section - B | |
2. %) fRumdeydumiwmamwIe? " 1
-/ 6A

12000/ 1224 '
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§) %ﬁﬁﬁﬂ-mm%wmwm B, <510 3N

(nT) | &t
- % YA &7 B g w0 B 7 1
\ . .
=) mmm@mwﬁwwaﬁfﬂ%? ]
2. ._/af What is the magnitude of the current i in the given Circuit ? 1
: 6 A
10 A 3 A
3A
/bi/ What is Lenz’s law ? L
/Q’ What is meant by depletion layer in p-n junction ? 1
d/) Find out the angle of refraction in a medium of refractive index
V3, when angle of incidence is 60°. 1
€) The amplitude of magnetic field of an electromagnetic wave in

vacuum is B, = 510 nanotesla (nT). What is the amplitude of the

electric field of the wave ? ]

j/ What i1s the main difference between paramagnetic and

ferromagnetic substances ? 1
gug - |9
Section - C
3. &) 3G Sl avg FH JrEdr hite 2
@) IS % Tl w1 Fehivlq AT & s "dse) , 2
M) afe Wieia qun =g Y g § qrell wWesd WA i g, 9@ gAl § |
fergehY niferst it feres gift 2 2

g) UH a2 A 4 39 yRdy qr § 49T Yarea i Sreht ] 3¢ RO ¥ & 3=
9 3 yfedy o Yy yarfed FE W d2h #1 i giady Td iR

Stgfeh A1 afl | g |u @99 H Q9 FSHT AT Hd! 2 2

195nNN /1224 | Turn over

o
gcollegedunlaa
India’s largest Student Review Platform

S—




346(FW) 6

3. & Explain the energy bands In solids. 2
b) State  the conclusions ©f Rutherford’s @ -particle scattering
CXperiment. 2
c) If the corresponding de Broglie wavelengths of Proton gnd neutron
are obtained as same, thén which of the tWo will have greater
kinetic energy ? 2

d)

A current is passed in a Wire of 4 Q resistance by a battery. Find

out internal resistance of the battery, when current is passed in

another 9 Q resistor by the same battery ; while same heat is
produced during the same time in both the wires. 2
gue -
Section - D

G) d9Yd gEHY ol w1 § 2 @ aul & Q ofwel € s=mem 1w 3

M) WE-8F@ gy g 2 FHeh! TEAAT H Tk AHTEd] UNETEl o9 ) 7 W
FEhg & ! w1 1 g7 qur Ry ww £ 3

@ HINT ;) <t g

1YMNWMNIMN /1M A
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4., 8 A c-l:large Q is distribyted over two concentric holjow spheres of
radii rand R ( R > r) such that their surface charge gensities are
©qual. Find the electric potential at their common centre. 3

b) —~ What are electromagnetic waves ? Explain two characteristics of
these waves. 3

C) — What is Biot-Savart law ? Obtain the formula and direction for the
Intensity of magnetic field on the axis of an anti-clockwise current
Carrying loop with'its help. | 3

d) A graph is shown between the maximum Kinetic energy (E,) of -

emitted photoelectrons and frequency (v) of the incident light in an
experiment of photoelectric effect.

Ep ( x107'°)

]

S
4
3
9
1

D,C o
}',23 4 5 6 7__’ v(xlol"sz)

Find out : i Threshold frequency
ii) Work function (in eV)
iiif) Planck’s constant.

c}/ Define coefficient of mutual inductor.
i=10sin(100xnt) A is flowing in a primary coil, then maximum

induced electromotive force in the secondary coil placed near it is
5n volt. What is the coefficient of mutual induction between these

coils ? 3
F) UF Faad edv g fedt 9w 1 4 TA1 991 arafae giofed & 81 9%

F o1 A 3 AP g A oY W IAH M@ 3 T &Y S &1 I HY A
B gma Fifdrgy - 3

2000/ 1224
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) T Q) e e ol AT B s 10 iR a g0 @ B
Wwﬁaﬁmmg#ﬁmﬁ%eﬁmﬁaﬁ 15 B} o qr € o
S TfRR ) ury warfyg 1 9@ T T C 1 fean a1 s 5 2 3

A C B

« 208 —
HAYAT
W%qﬁwwﬂwm%? T HOEH FRAHTH T

ARA i dieear #2200 AT ¥ 220 dlee # yRafdd war &) TAHD
Fseht § 5000 ¥ #| graenit ) & 90% wen Frfa wfw 8 frerare 21

AT ST

i)  Tedtas pueeh # Wi A d@n

ii)  fafdm ufe | 3
T) OHde yfad We R g ? edd g Yfad Y HE YW wd B ?

TS & ITF FarEy| 3

aift > (a1 1 Theede A = 2-7x 107 He? qun ar ¥ e w1 fafire

gfediy =5-0x107" 3W x HIK) 3
5. a) A concave mirror forms real Jmage 4 times the size of an object.

The magnification is 3 times by moving the object 3 cm away from

the mirror. Find out the radius of curvature of the mirror. 3
12000/ 1224
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€« 20cm —>
OR
<« What j |
ste:-tdls eant by the transformation ratig of a transformer ? In a
is on own transformer, the transmission line voltage of 2200 volt
The &;g‘ed to 220 volt. Number of turns in primary coil is 5000.
vliciency of transformer is 90% and output power is 8 kW.

Calculate -
1) Number of turns in secondary coil
11) Input power 3

- . | :
C) What is plane polarised light ? How is polarised light obtained by

refraction ? State the uses of polaroid. 3

d) Obtain the formula for the internal resistance of a cell in terms of
| E, Var:ld R, where E, Vand Rare the electromotive force of the cell,
potential difference across the external resistance and external

resistance respectively. https://www.upboardonline.com 3

/eL. What do you mean by the current sensitivity of a moving coil
galvanometer ? Resistance of a galvanometer is 50 Q and for full
scale deflection, current is 0-05 A. What would be the required

length of a wire in order to convert it into an ammeter of
* and

5 A range ? (Area of cross-section of wire =2.7x10° m
3

specific resistance of the wire material =5-0x10™" Q x m)
e - q ‘

Section - E
p-n 8 T & 37 g fy=ma H 16T SRR o s Y H UW %

1" U1 gareRt At dlees (knee voltage) Te@TsTl 5
et

p-n G e % Iopy g R i R ausng) Ieew dieed 9UT Ik

Yyl & o9 T% TR WS dteedl RETSU 5

l 'T"I 1irYm MN\uUear
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B E?{plain the working of forward Piasced configuration of a p-n junction |
diode. Drg,, by making a graPh between forward voltage and forward

current, Show the knee voltage- 0
OR

Explain the working of reverse biased configuration of a p-n juncuion

diode. Drawing a graph bhetween reverse voltage and reverse current,
show the breakdown voltage. 0

7 _ﬁ%mqﬁmﬁmﬁﬁﬁ@m%nﬁmmﬁmmﬁqm
IR B B Ry % o A R A T F & el WA 2
mmﬁ n=18Y n=3 A A F e Iegeld qY FFNYT JUIHA
@13 # yefifa i . 5

Feran

WW%WW%‘&%?BOM El?rtrrm'{[gc‘vﬂ'qﬂ=16-00000amu%l

Wm%ﬁmwmmmlﬁm%:

$HEH T ZAAE = 0-00055 amu

I 1 §849H = 1-007593 amu

I HT FHH = 1-008982 amu -

1 amu = 931 MeV S

7. Show that the circumference of the orbit of an electron revolving in the
n-th orbit, is equal to nA with the help of Bohr’s quantum theory. A is

de Broglie wavelength of the electron. Show the emission and absorption
spectral lines between energy levels n =1 and n = 3 of hydrogen atom. 5
OR

What do you mean by binding energy ? Atomic mass of

8O16 = 1600000 amu. Find out its binding energy per nucleon. »

Given

mass of electron = 0-00055 amu

mass of proton = 1-:007593 amu

mass of neutron = 1:008982 amu

1 amu = 931 MeV 5
8.  yenryl & SAfaw qy faada § faveg AU e 3l @ g & fygda & e

! OITCHS F9 & GHYRY 6000 A FWICH H THFW 3x10™* It drer H R
W faeraad 3mfaa g 81 Hfig shag 1 i =g 7 Hif O
arerl
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stam of reflecting telescope. The magnifying power of an
telescope is 5 and distance between the objective and €Y€-

S 36 cm. If the final image is formed at infinity, then find
ths of the two lenses.

S
C T 2C uien a1t Q qm e Gt Reargar v R aeh a0 @ 13

Wﬁﬁlﬁazﬁﬁaaéam C a9t durfe 6 wrel % de ol €9 8
K TUSRIATe &1 9 W 3 a9 3 i -

VJ:[ C:I::[ | 1]-2C
i)  GISE 6 pe g
i) I % o9 af<m farEra |
iii) TN W FH Ghaa Sl ' .
HUAT
@amﬁmmmmmwlm%ﬁmaﬁmﬁ@
U IR Tae M @ & 98 aga-&F i diga w1 g3 w@ifta w5

9.  Two parallel plate capacitors of capacitances C and 2C are joined with a
battery of voltage difference V as shown in the figure. If the battf:ry 1S
removed and the space between the plates of the capacitor of capacitance
C is completely filled with a material of dielectric constant K, then find

v

piece lenses j
out focal leng

out
VIE -
i) total capacitance of the combination
ii) final voltage difference across the combination
19NNN 11N1NA [ Turn over
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1) tota] energy stored in the combination.
| OR

S

/60ﬁne electric flux and state its unit. Derive the formula for the intensity
of electric field outside a uniformly charged thin spherical shell with the

help of Gauss’ law.

wifers Fraaie
- R FEEE (m,) =91 x 107 TR
gige i W A& = 1.6 x 10719 el
Wm(h) = 66 x 10-34 ﬂﬁ-ﬂﬁﬂ’é
mﬁﬁaﬁaﬁﬁ(fﬁhaxmaﬁfm

1
4n €,

= 9 x10° Nm*/C*

1eV=1-6x10""° 5§
ﬁﬁﬁﬁl’ﬂﬁﬁ (R)= 1097 x 107'5If'1'c."'{'1
ECIy ﬁéqmﬁwn ( EO) = 885 x IO_IQCQ/N--m2

Physical constants :

-31
Mass of electron ( m,) = 9-1 x 107" kg .

Charge on electron = i-6 x 107"~ coulomb .

34 ¢
Planck's constant ( ) = 66 x 1077 J-s

8
Speed of light in vacuum ( ¢) = 3 % 10° m/s

l __9x10° N1112/C2
4n €,

leV=1-6X 10"'1(3 joule -
)= 1-097 x 10" m

1
Rydberg constant ( R

Permittivity of free space (€

J

= 2 2
)= 8:85x10 2¢? /N-m

O
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