HS 2nd Year Pre-Final Exam-2024 coHsEs
Sub: Physics (Theory)

Full Marks : 70 Time : 3 hrs.
Q. No. 1 carries 1 mark each 1x8 =8
Q. No. 2 carries 2 mark each 2 x 10 =20
Q. No. 3carries 3markeach 3x9 = 27
Q. No. 4 carries 5markeach 5x3 =15
Total =70
1. Answer the following questions - 1x8=8
& AIRAT Tag T
(a) Currentdensity ; relates with drift velocity as -
AR 9 IIF WAYIZ (@91q 755 2 o0
ST, Tea S SRl I A T G
(i=mave @ == o §= 5o M) I=T

(b) The critical angle for a medium and air is 30°. Whatis the speed

of light in the medium.
TGN @B I HATATH ARG (I 30°, T FAABIS CARIT (3

B2 0
(c) Identify the biasig of diodes

TG YBR IAAZ B1E 34|

;"S Dy
(d) The graph shows the variation of the maximum kinetic energy of
the emitted photoelectrons with the t
frequency of the incident radiation £,
of given metal. Which of the g"
following gives the work

function of the metal. :
Light frequency (H2)

(i) x - intercept (ii) y - intercept
x-3 y - T (WY

(iii) slope of the graph (iv) area under the graph
erRAfs TR el JfE

 (choose the correct option / 8% S&aTH J1fg SFTed)
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() Bohr's radius s @, = 0.53A. What s the radius of Li ion in
e :

V)
©)

(h)

2. Answer any ten (10) of the follt;wing : 2x10=20
TS PR BT T (Rt v e

ground state ?

TRAPTE a, = 0.53A T SieRT Li** 33 2511 Ry 20
Coulmob's lawis consistent with law.

TR FCh T 08 e o |

The wavelenght of electromagnetic spectrum used in remote
switches, LASIK eye surgery and cellular phones are A 4, and
4. The currect relation of wavelenghts are -

Rl p2g LASIK 53 1o et i oo e 2z 2
e pedin TR ettt @ A A, O ), T RER un

AT RIA I N ey

equilibrium. If the magnitude of the eletric field is 3x10°N/C,

whatlsﬂmeworkdoneinmtaﬁngmedlpoletoaposiﬁonofunstable
equilirium?

4x10°Cm ﬁp@ﬁmdmxwwc T e cwe @ves

ORI SRR |
s ﬁww&mmm

of the unit of Capacitance.
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TSNS vy
TS @R 427 ey 6uF T P wiw Q fova W1ero

TN H1939 I Fefar = L 4 4
ke A ety 3211 wramga aras taqfes e

gt;zgn.?tgrtae?: showing lhe‘varialion of resistivity of nichrome with

S —— perature. Write unit and dimensions of mobility.
QTS W Twol Bie el s @ =E

W|Wawwmuwl 1")‘*'2=

_ Or / st
The resisstance of the platinum wire of a platinum resistance
thermometer at the ice point is 5 ohm and at steam point is
9.23 ohm. When the thermometer is inserted in a hot bath, the

resistance of the platinum wire is 5.795 () calculate the
temperature of the bath.
@Bt b Y AT coff SiereER @y TS 5 6w

WIF IS 5.23 @y | HBRTE @bl T 2ATPIES CINAIR
fittet o S came ztet 5,795 @ | eicwRbE Tad fefa

AH-atom in the ground state is excited by an electron beam of
12.5 eV energy. Find out the maximum number of lines emitted

by the atom from its excited state.

SRR U ZIRGET A b 12.5 eV *ie ST T Trafers

A1 T4 | 9B SRHS SR A Rt (i Fsfs v
Or /=<4t

Explain the stability of a nucleus on the basis of binding energy

per nucleon. Complete the equation.

ST Wb el 23 afs avs FefFaae aw =few
31 391 | SR AP 79 31—

l 235 140 94
nt+ oU—> o Xed 1St +...........

Find the relation between current and drift velocity.
QIR ¥ AR (I°9 Vo1 FqH A 341 |

- Or / 3¢t
A storage battery of emf 8.0V ahd internal resistance 0.5 Ohm i
being charged by a 120V DC supply using a series resistor of
15.5 ohm. What is the terminal voltage of the battery during
charging? What is the purpose of having a series resistor in th
charging circuit? - 13 4%=
8.0V RYI® bI7i% 3018 WIF 0.5 S WHEIG AHTF @OIAT @b
15.5 ¥R @ITR% [@4F GObR QM 120V AerF 249=q Tev
GBI WZe 1 (20T | RIS FIEF FATS (1A 2138 Fww
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magnetic wave in vacuum i

¢ field part of an electro

given be'% e N S RS CHRIA AU o1 fiy

6 cad/s) 15
E:[(B.INJ’C)COS{(I‘S rad/m)y+t(5.4><|0 l'dd/s)j],
' i-action of propagation?
What is the direction 0
™ GALeTChl eI R f@?
(b) What is the wavelenght?

waeel ol e _
(c) Write the expression for magnetic field part of the wave.

SRR B o arer A farai |

Or [ 99t
A radio wave and infrasonic wave have the same wave lenght

when travelling through air. Are their frequency same or differen

Give a reason for your answer.
O SRR (158 TR T R I Moo if IR
ieq A 7@ AP (T QTS &2 PR e |

For the metals Aand B, itis found that 7, 1 and —1< 7, </

' Name the types of materials to which the metals Aand B do belor

Give one example of each.

51 41 A W1 BI AW 75 > 1 W 1<z, <01 11 i

T SiFIdR THGE G T foral | 2o R et Sz i
Or/ =at

If a magnetic needle is placed in a uniform magnetics field B.

Write an expression of time period of oscillation of the needle

A megnetic needle is kept in a non-uniform magnetic field

experiences.

& PEF (A B S {EF *F GUER H{H I 2 e

ol | 5E 2Tl GO ST pERTRaS IR

(i) aforce as well as a torque / 3o &I1< 5% HAG12 firan =f

(ii) torque but not force / 5< ferar T g 7=t =7

(iii) a force but not torque / 3= fFm 3R g 54 e =

(iv) None of the above / @%%@ «ible S5t 72w

A square of side L metres lies in the x-y plane in a region wi

the magnetic field s given by B=B,(27+3 j+ 4%)T . What i
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How will the interference in YDSE be affected if (j) y, .
plane of the slits (ii) the Alicin -g_mr_n..... .
- 5 ”‘"..,(”

the

(r)nno:head :e":":;,:g;mr bisector of the two slits?
1 YDSE © () T fes s R ietna e (W) By,
RabTa PTHNS GO (I 0 & *ffasr g Tiny
A source emitting light of wavelenght 600nm hag 5 PO
66w. Calculate the number of photons emitted by this so uf:ln{_,
2 minutes. . 0 . ‘cf.'“
Draw the graph showing the variation of de-broglie Wavel;n L=y
electron as a function of its kinetic energy. (h=6 6x1 JS)gm of
$e1 b/ o1 600nm TARST TS SRt T WF TR
wya 66w | BTDR #iat 2 RS s w6 Fisfs v 20 %%
R i 7 T SRt O e TS G SRS oy s

Or /| 54l i f
A particle is dropped from a height H. How does the de-Brogje

wavelenght of the particle vary with height?
Two particles A and B of de Broglie wavelenght A, and A, comi &
toform a particle C. The process conserves momentum Find de

Broglie wavelenght of C. |
H' S o1 = BT CoFRIR AT -9 SRR U B T

R iRy za
A4 % 4, ﬂmwmamaaﬁm@mmcmﬁ

m;tﬁm;mmm_wWMWﬂWﬁ@W\
‘ ift produced by a glass slab? Define dispersiye

(o

Potential zero? Take the potentia infinity

| at infini
15cm wmsmmww-n;mc Wt;;e{aeglél
Wmmm%mmﬁwm%ﬁ?
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worl] DA oy won iR oot oftal) e g e 3 v
T (T NOMTR W SMal | @R (wa e YO DS om anine
(Y] WU

X and Y are two equipotential surfaces separated by 2m in a
uniform electric field of 10v/m. Surface X has a potential difference

of 10v
s 1T O 10v/m @ X % Y onafirse off sy W wmrs 549 2m |
of A 1R 10v)
1 peth | ‘
// / -

v

(i) Calculate the potential difference of surface Y.

Y o R Sferean
(i) What s the work done in moving a+2C charge from YtoX
along path 1 ? How will this work change when the charge is

moved along the path 2 ? Give reaosn.
1 % IR +2C W <l Y 3 91 X AN Fo 17 o
Za At 2 7 oI A IR (8 P T e e
RE? IR o

Or / 59t
What is electrostatic shielding? Find an expression of energy

density of electric field.
afls Camfioss e R vafess coarara »1fe v oxeomt i Sfevaal |

(c) How can you determine planck’s constant by using Einstein's
equation of photoelectric effect? Write the name of the amrangement
which works on the principle of photoelectric emission.
WIZFBRA WP (IS FARNFED! IR IR Q837 &0

Wmm?mmmmmmﬁw

The wavelenght of light from the spectral emission of sodium is
589 nm. Find the K_E. at which (a) an electron and (b) a neutron
would have the same de Broglie wavelenght. (m =1.67x107'kg)
Draw the graph showing the variation of photocurrent with the
intensity of light incident.

(M
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ol Na -4 A
pqq oflaA HEIEN o AV
f

pt glowing by fusion o
7 3 $ A 1

¢ Pnfq PNE WHTH 97
| 241

Na T9#i4 sqrerhal 584nm |
T | ll"o":' GrEgerq w1 AW BT
SN DIy AT GNTE (T
can an electric lamp of 100w ke

(d) Howlongc
2 Take the fusion reaction as

2 Okg of deuternum
'H+ !H - JHe+3.27 MeV

nce used to shut down a nuclear

Write the name of one subslé

reaction .
2.0kg SHIANINA SFeCuTerEA A1 (=1l wfzra 100w Wwaa LI o7
oo {1 Ny oPTR aifaa =@ A7 e fafom a7as S

AN
ﬁ@ﬂﬁﬁmﬁawﬁfmaﬁmmﬁwwamfwr

Or / w94t
Show that the speed of an electron in n-th orbit is inversely

proportional to n.
Compare the de-Broglie wavelenght associated with the electron

in the 3rd orbit to the circumference of the orbit. In what region of

electromagnetic wave does Lyman series belong?

Wﬂﬁmﬁn-WWW%ﬁﬁf@n-aml
tp@wmm:zqﬁ?mmwmwquﬁﬁam

O |
SR D RIS PR GRAI (LD TS A7
() Whatis optical density? On what principle does optical fibre work.
Draw a ray diagram for a prism in which the incident ray suffers

90° rotation after the refraction. 1+1+1=3
TR T [ ST iz R AR @ore aifeder ferer <o
90° 13515 B zaIa 1 o e 41

Or / =t

Draw a schamatic diagram of a reflecting telescope. What are
the nature of image produced by the objective and eyepiece of 2
compound microscope. 2+3+7=3
SRR (BFora o 3 W AT | IS e TS Ao A
e a1 31 siffe 23 o
(f) .Using Kinchhoff's laws calculate the current through the resistors
in the given circuit. Give an example of 40 10
practical device where
wheatstone bridge principle is used.
R 0 I0TT T TGS ¢ (A4 T
ORIZ 2AATZA I Y AT | TR P

1 < TG G A TRl |
(8)

10w
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fowing by fusion of M Ast Or / wwywy
i Slead
IS 23+3=3 ““33!%1: (;l"lant Naws in & metallic conduciof of non uniform
the cond: or e iCh Of these quantities is constant along
, OF_ current_ ¢ nft
\ y , - CUrent den, .d
own a nuclear TN gy NTER o sity, electric field | :
VY (e @) ;‘*ghmmq Ff | T2 AT, erarg 4y, LAPIOP
¥ o -.: ey ", s m.s 'aw |
N SN0 LER Unlverse]y apphc
able f
elements? | not give example oF 84 conducting

o ﬁmmﬁmﬁmﬁﬁﬁﬂﬁﬂﬁﬂmmw

upply from which i
rsely g:ve very law intermal Fediatan c::'l::ﬁ:ds high currets must
electron I 2 onfora t;’::m Bt N 211z oirater 7' Beor TR
gion of -
(*)] gleﬁne ﬂ_‘lreshold vol.tag-e of a diode. How does the potential barrier
ange in forward biasing, Draw energy band diagram for P- type
i semi conductor,
TSR 131§ feeq st oy | WS AT TG @b s
aﬁwﬁmﬁﬁa@w: P-2r143 wraes =i onfba b oz a1
(h) Describe ?he working of a solar cell. If the iput frequency of full
K, wave rectifier is 50Hz the

N what is the frequency of its out put?
CTIRTPT <A PrFefeeR 2 2o | *jfeRest Aefieres Bl waet 50Hz
31 2'C1 BT WITG BT o1 fey a2

() Asemiconductor has equal electron and hole concentration of

6x10° m=. On doping with certain impurity, electron concentration
increases to 8x10'2 m=,

SARRIZ GBTS ZEFT W 2774 MGl 6x10° m | I F4TS
ZEIFR oMol I 0% 8x10"2 m= 2'# |
(i) Identify the new semiconductor obtained after doping.
CCI153 foiRe I8 T SRS e w1 |
(i) Calculate the new hole concentration.
3] Sipel e 237
(i) How does the energy gap vary with doping?
ceIfrs 391 = «Afbe & Afaés 227
Or/ 991

W —or

-t

(9)
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Diode used in figure has a constant voltage drop at 0.5v at all
current and a maximum power rating of 100mW. What should b:
the value of resistance R connected in senes for maximum current

What is a Zener diode?

S (YOT WINIY frwg o W AT HATECS 0 5v BN e

xei W 100mW codaw & €@l R4 fip w4 A1ca BTS e
NI A 2
CORTY B fae
4. Answer the following question : 65x3=15
S gprarea Bwa o

(a) Whatis lens makers formula? Derive it. At what dondition does a
convex lens behaves as divergent lens.
cory fniera sl ey e Sopgor a1 | (3 56 a9 (7191 3
oA (1T 7|

Or | w3t

Derive law of refraction from Huygen's principle. Draw the graph
showing intensity distribution of fringes with phase angle due to
diffraction through a single slit. can Huygens wave theory explain
photoelectric effect?
2RO e a1 efsrae S Torgei 31 | @39 fam weRGE
SIS #Afaraa Sl PR TS (a1 SfRaGT e w3 |
ZIRTER A Az IR e fagfs femmba e e waee

R e
(b) E} and BI: are electric and magnetic field respectively place in

a region. A charge q is moving with velocity v ; into the region.

If Fg=—Fg, Show that V=%.

What is the name of the beautiful phenomenon that occur in the
sky of polar regions of earth due to the helical motion of the
charged particles. '

How doesthe value of magnetic field intensity inside the solenoid
vary with number of turns per unit lenght of the solenoid and
current flaws.

Ej W% B T LI S PEAIN CFE i TS Fo
RN 2| &b W g, v QO o6 I T (FE{IS 4T
%1 Fe=—Fp TN (O (RYGA X V=%

(10)
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WIRY @wq wivm wig are Wede ¥ N g WY R e

v ek W 18 wf et s
SRS whre More ik 3:1'@?-:5; ':; orraen EVA P Dy
TR Newt w1 51T sfarey Wi g v famry FEE TV

Or /| wwa
A charged particle g having mass m and charge ¢ enters "o

uniform magnetic field B at angle @ with the velocity v/ Find the
radius of the path and distance covered during its time period.
Deﬁneﬂmagnehcﬁeld.WihOMEnmﬂofAmm'smw
q WNITE WIE m S wfgsian o 7 pee v B 198
f M I | RO E (RS G sfHeme 2z g
T RAR o1y IRTS Wioww 31 A ez

1 O] e OO 7] foreT | om0 sl v oy et

il
What is the principle of a transformer? Does the step down

transformer violate the principle of conservation of energy?  9/91

An ideal transformer having ferromagnetic core consists of tv
coils having 500 turns in primary and 50 turns in secondary. Whay ——

is the voltage across the secondary coil, if rms voltage across the
primary coil is 240V? What will be the individual currents in the two
coils if the secondary has a resistive load of 20 ohms.

What is the impedance of LCR circuit during resonance?
FATR 71 A 67 T FoMT 1S M A< AT

] FAA?
WIWMMWWUWM
50 B1 #i1% 1% | 4% o1G 914 31 1S4 240V TAIFIC 4T
T (T8 CTpsate Req R 232 ¢ 876 20 S (3 2Tt
RET $39A HBR EA BT 2z e 247 Sl TG4 0

siftsara fesra?
Or/=eat _

S, and S, are two long coaxial solenoids of radii 7; and 7, where
n «fz.S,andS,haveequallenghtsl.lfn1andn,bethenumber
of turns per unit lenght and I, be the current flowing through S,
ﬁndanemassionofmlualmM,zofs,wwtpS,
Define self inductance. Write the name of physical guanhty in
elec:rummeﬁchducﬁonwﬁd\ismaloguetomassn
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A circular p

nng of di

field of 0 47 . e(::am_e‘e’ 0.2 m is placed in a uniform magnetics
NG Is rotated about its diameter at a frequency

of 60 Hz. If the
¢ : e
in the l'ing_ fing has 50 tumns find the maximum emf induced

0.2 m T

% JaT e f Bl 0.4T A [a% Fo® CWaS =0 250% |
. 1 3Tt 6o Hz & gfy wiiew | ofi st sream 50 70 corm

WS wifyw R eivs 512 w7 Frefar a1 |

h) A movi i
(h) amm;;ng CO.II galvanometer of resistance 1002 is used as an
curre :r using a resistance of 0.1 Q2 The maximum deflection
ntin the galvanometer js 100 4 A. Find the current in the

\(/:\l/r:i;ttgt So that, the ammeter shows full scale deflection.
one usefuy| way to increase the voltage sensitivity of a
galvanometer.

10002 1T borpad Cormremfib @bl 0.1 Q T M TRZR 3%
aﬁﬁwamwﬂmw:‘m COPTOSATSBIRCGIE 100 K A 2@TS
BIFoTS X'CeT % Sirivs Rcaor forcwy | oy o 51RTS 7'C @R
@B 394ef et Rrwpoiey ? CPTSATNGR @b e

TRRVAIeT! I T Tl fomaln )

_Auniform conducting wire of lenght 12a and resistance R is wound
up as a current carrying coil in the shape of a square of sides ‘a’.

Find the magnetic moment of the coil.

12a O O R (I N AR U1 GO ‘o’ 312 [ 2sigfea

P39 R e ZAN pAe IS [ 232

() Three lenses of focal lenghts +10cm, -10cm and 30cm are
arranged co-axially as shown in the figure. Find the position of

the final image formed by the combination. ‘

foae (raa1 w3 oAb e ¥Rz 0K +10cm, -10cm WF 30cm

I 2R0% TCONRO e 941 (7| S eifeRe s ey w1

|
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