Total number of pages — 16

2024

PHYSICS
(Theory)

Full Marks : 70
Pass Marks : 21

Time : Three hours

CODE : 34T PHYS

The figures in the margin indicate full marks

for the questions.

Q. No. 1 carries 1 mark each ..........cc.cocevvevrvann.
Q. No. 2 carries 2 marks each ...........cccccueeveen.n.
Q. No. 3 carries 3 marks each .........cccceevvevrvannn

Q. No. 4 carries 5 marks each ..........c.coceevven...

........... 1x08 = 08
............ 2x10 = 20
........... 3x09 = 27
........... 5x03 = 15

Total = 70

Contd.

Visit CollegeDekho



https://www.collegedekho.com/?utm_source=resource&utm_medium=footer&utm_campaign=hyperlink

1. Answer any eight questions from the following as directed : 1x8=8

O S I SWEdiEr 2i Ted Sl ¢

(a) The process of sharing charges with the earth is called _______.
(Fill in the blank)

G RSIGASISI B IMOCEI P o 2 C N | o e e
(3eT1 AZ 97 F91)

(b) What is the unit of mobility ?
IHETOIN G [ 2

(c) Magnetic field lines are also called magnetic lines of force.
(State true or false)

G CFAEAPTRE (OI% @ Iore @RI (361 7 9 fe73)

(d) Find the magnitude of current induced in a coil of resistance
271 if the e.m.f. induced there is 3-:8x1073V.

IM 20 ([IET 9B PEETre AR (@R WRKE [P GEre 1 3-8x1073V 23,
(ST O Wk @RI Ryes s e 71 |

(e) What is the general feature of electromagnetic waves ?

RPGTFR CRAR AT @1 5 2

(f) If the critical angle of water with respect to air is 48-75 and
sin 48-75=0-75, cos 48-75=0-65 and tan 48-75=1-14
approximately, what will be the refractive index of water ?
Y ANCATF 2N AF6 (FI9 48-75 A sin 48.-75=0-75,

cos 48-75=0-65 % tan 48-75=1-14 () T 2AN1F AfovRics o

Tq?

(g) For a given frequency of incident radiation
is independent of its intensity. (Fill in the blanks)
ffe F=oMis Sivfos RFReR @ B9 2R
@[S ST T | (0T 91 27 )

(h) In [J-particle scattering experiment for (i) small, and (i) large
impact parameters the scattering angles are approximately
equalto ______and . (Fill in the blanks)
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(ol Rogael SRS (i) T, SR (1) TIET FHAMS AGER (Fqo ([5zRel

@A e | (27 212 25 )
(i) If x equals one atomic mass number (u), then express y in

a.m.u.(u.

M x GF 2ARWMARE ©F ()T T T, (90T y-F AIRS ©F u-© o

401

() Write the full forms of (i) LCD, and (iij) CRT
(i) LCD, 9% (ii) CRT- 3~ el 5! fov4ll |

(k) If the current flowing through a coil of N number of turns and
cross-sectional area A be I, what will be its magnetic moment ?

I N ARYE OF A CFITARNE <O et Awm [ [yje ez =7,
(SCT PENDIN TR QNS [ 292

()  Write the expressions for equivalent capacitances if the
capacitors C; and C, are connected in (i) series, and (ii) parallel.

C, O C, 45 U5! T (i) (TR, S (i) TNERIE HeH© FIS IR
TR (FGCS INGe] (RFGq AP wol foral |

(m) Mention the principle on which a transformer works.

6 Mfow G (Gl S T 306! Bzl 1 |

2. Answer the following questions as directed : 2x10=20

0 SR wote el eae el Rl g

(a) Classify the following into (i) polar, and (ii) non-polar molecules :
COQ, HCZ, HQ and HQO.

TS B(EY IR, (i) ERI, O (if) ST TS (FTge 4 2
CO,, HCI, H, % HyO

OR/ &%

Calculate the flux passing through a circular area of radius
5cm placed perpendicular to a uniform electric field
E =200iNC'.
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E = 200iNC-! 7% RYje (%@ Q4Ts, (a9 5T B2 91 5cm TPI%S
O JEITR (AP WS AN (2 ([ SR o] 4 |

(b) “Inside a conductor, electrostatic field is zero.” Explain.

“sifRQIZIN SreoreRe fFfo@yiios (Fas S =+ I i 4 |
OR/ 52!

A 12pF capacitor is connected to a SOV battery. How much
electrostatic energy is stored in the capacitor ?

12pF3 45F 95! 50 V-9 @51 GOR 191 M9 F11 (2R | ARFCoTS [Falley
sl fEfotayiios #fe sfwee 292

(c) Whose rules are applied in deriving Wheatstone bridge
principle ? Draw a Wheatstone bridge with four resistors, one
galvanometer and one battery. Yot 1Y2=2

2258 ierd ife e 7@ @ FI9 9@ @i 91 2 GIfk6l @i, @bl
(SISO O GBI (JBISIE Qe T2oB JS T o |
OR/ 5241

How will you connect n resistors each of resistance R to get
(i) maximum, and (i) minimum effective resistance ? What will
be the resistances in (i) and (i) ?

R @ n5l @EFT 2Rl (i) D, W (1) FAET @ AR (@GR!
of¥ e ke FRAe (1) I (i) @iE A e 29 e 4|

(d) Mention two inferences for F=0 from the equation

F:q(ﬁxé)where B#0 and q#0. 1+1=2

F=02RAR F=q(ﬁx§)ﬁmm3w@ﬁmwmn@mﬂ
L TC B20 Wk g #0 |

OR/ &34

Calculate the speed of light in vacuum using c, ygand g;,.

C, Ho OIS o TR T A NGTS (2{12] (9] Slolel] 1 |
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(e) Just write Yes or No : 4xYo=2

(i) Can a changing magnetic field exert force on a stationary
charge ?

(ii) Can a moving charge exert force/torque on a stationary
magnet ?

(iii) Can a moving magnet exert force on a stationary charge ?

(iv) Can a changing magnetic field produce an emf in a
stationary conductor ?

(91 279 A @aeT g

() @ SRS GIfFF CFaz @Bl [Fa ST eofe I9 Aol FRA
A 2

(i) €5 ST S GO 77 pFFa 9T I67/5F Aol FA AT 2
(i) aOE ST pRE Gl FT AT 270 I 29 FRE ANEE 2

(iv) @3 2RSS GifFF CFag quie 27 “ifkASre 198 [gre s1ere 77
A% R AR 2

OR / &34

Show that the emf induced in a conductor of length [ and
moving a distance x with a velocity v perpendicular to the

magnetic field Bis ¢ =Blv.

MYERl (@ [ 9 Ui SAfRAIR GIfFF (Fas sTFeld v @l 9ifS <7 T
x TG OFH T, (0T O 7R (21 N [je o 61 29 ¢ = Bl |

(f)’ Mention whether the induced current flowing in a coil is
clockwise or anticlockwise if the coil is (i) inserted to a uniform
magnetic field, and (ii) taken out of the magnetic field
perpendicularly. 1+1=2
<5t Peet! I TSI 9 (i) BT cFae PRIZ 7wl =7, 9% (1) GIfEs
CFOIo[l Tz oW 23 (org ifi® Ryje e)im IR FoR e 29 @
IO FION [#ISTe e 2’9 Trae 41 |
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OR / &4

Derive the dimensional formula of mutual inductance or self-
inductance. 2

AT AT ST I/ FIAF O] M@ 0! e 3 |

(g9 The induced emfgenerated by an AC generator is ¢ = g, sin2zvt .
Draw a graph representing the expression and name the terms

&y and v.
9GB! ~fel 291 TeAmee AR (Rl e [ye bl 6 were frakmes
P A2 8

& =¢gySin2nut

TE LRSI ORI GOl (511 S a1 | &p SIS v-7 0 o7l |

OR / &34

Find out the peak value of the household line voltage of 220V,
which is an rms value.

e QTS (APIe aize [exq o1¢ 5o [ 220 V 0 371 @5 T4
e 1|

(h) Arrange the following parts of electromagnetic spectrum in
ascending value of frequency :

microwaves (MW), radio waves (RW), visible rays (VR) and
infrared waves (IR)

e pAST <EIfeT woTe S I SIRATED] TR A TS
TS ¢

ME e (MW), @ @@ (RW), 7= I (VR) IS SRS
w5l (IR)

OR / &34

Which physical quantity remains the same for X-rays of wave-
length 10719m, red light of wavelength 6800A and radio waves
of wavelength 500m ? Also mention the value of it. 1+1=2
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@I Sifes I 10710m SI6MER g I, 6800A wIRATTHI F6!
(AZF SE 500m SRANWH ([T w21 AE A A2 ARG T
T AT |

(i) If 1 and 2 be the denser (water) and rarer (air) media respectively
and i, be the critical angle, what will be the expressions for ny,
and ny; ?

M 1 S 2 TN T (21]) SN FLOR (AR T BNE i, ARG (el T
(ST 1y, ST Ny ABEI w61 5 292

OR / &4

A magician makes a glass lens with n=1-47 which disappears
in a trough of liquid. What is the refractive index of the liquid ?
Could the liquid be water ? 1+1=2

qMFT GG n=1-47 fSHRNFT FHa T Q4 (ST FR (IR ¢F T2
oeTe Wiftere T (@7 Bl (2 oIfFel | vTeRkiT Af e e 3
Al T AT @=F2

(j) Calculate the energy of an incident photon of a monochromatic
light of frequency 6-0x10'*Hz.

6-0x 1014 Hz TS5 (SIET OF G334 esifew (oflzse F5« o *Ife
el <41 |
OR / 9124

In a hydrogen atom the kinetic energy (K) and electrostatic
potential energy (U) of an electron are as given below :

2 2
K=_° and U=--°%
8regr 4reqr
Calculate the total energy(E). What does its sign mean ?
1+1=2
3G A GHe BERgeR aifexifE (K) oI 21 agfes s «ife (U)
[Ga
2 2
K- ¢ U-__©
8regr 4reqr
BEFGIONR PP #f G ool 91 1 2R BEGIE [ i e
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3. Answer the following questions : 3x9=27

wore w3l ePTRs Tes il ¢

(a) If n capacitors having capacities C{,C,,............... ,C_are
connected in parallel show that the total capacity of the
combination is

n
C:ZCi 3

GG C,Coperererannanes ,C,, A9F9S nbl K]S IM AN HeGS AL
9l T (O0% MYSA ([ AEHHR I 4G 29

n

i-1
OR / 923!

A spherical conductor of radius 12cm has a charge of
1-6x1077C distributed uniformly on its surface. What is the
electric field,

(i) inside the sphere,
(ii) on the surface of the sphere,
(iii) at a point 18cm from the centre of the sphere ?
Yot 1+1%2=3

12cm AT GBI IR “RRAIZR 578 1-6x 10~7 C S el [ewel

2 Itz
(i) CNFFOR [Cese,
(i) CONEFGR Fs,

(iii) (NSO (FHIAN 18cm [I9© @Pfed (e Re) [F 292

(b) What are the major types of commercially produced resistors
for domestic use or in laboratory ? Give an idea about the
approximate range or size of such resistors. Yot+12+2=3
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T3 FTe B2 SRS IS A AT wore Tesire @ik
A4 SlPE ¢ 762 GEEE @i O A S [REE @Bl el 31|

OR / &4

Describe any one application of Gauss’s law. 3

MR @ Rl Gb) 2NTAlol Jefet ¥4l |

(c) If a charge particle of mass m and charge g rotates in a
circular path of radius r in a magnetic field B, show that its

speed is, 3
,_ 4B
m
IM g SIS A m ©I GBI 1 B GIIFS (Fqe JERBICE I, Y&l @
NG &,
,=raB
m
OR / 524!

In the above question if v = rgB/m be the speed of the particle,
find its angular frequency (%) and time period (T). 1%+1%=3
99T 2GS I FNGR Bl v = rgB/m T, ([T 3R (FIAF F2[IF
(%) I 2ROl (T) e w1

(d) A pair of adjacent coils has a mutual inductance of 1-5H. If

the current in one coil changes from O to 20A in 0-5s, what is
the change of flux linkage with the coil ? 3

SHI-EBRIT L G PYETN AT 1-5H | AW GBI PE© 212 T
0-55-8 0 3911 20A-(51 2IRE 2T, (STT S| PR 0O Gow FiF
e 2792
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OR / &34

Fill in the blanks given below regarding dipole analogy between

electrostatics and magnetism : 6x%= 3
Electrostatics Magnetism
.o L
0
(%) m
-b

(it} 4reqr

' Ho 2m
(v) — Ar3
(v) PxE
v) — -m.B
weTe T 4l 5o Ryye o pEey AieR BeRe Sl tRe-Raws
AIET] JIZIAAR 77 T 2

f2fs fge PEEN

' 1
U,

(i) m

.. _—D
(i) 4reqr

' Ho 2m
(v) — A3
(v) DPxE
v) — -m.B

34T PHYS [10]
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(e) A convex lens of focal length fin an instrument is producing a
virtual and magnified image at the near point (D). If the object
distance is u show that its magnification is

m:1+2

Name the instrument. 2Yo+Y0=3

G5! ST TF© 4F f TR (MCIT @4 TE€H (503 Bl FTHRET SIS S
“Af7afSe afelg 6 &% (D)-© 1o S0z M THET 199 u 27 (9%

MRSl (T 29 +if{7d
D
m=1+—
f
T[T AN fora |
OR / 924!

In the above question if the lens produces a virtual and many
times magnified image at infinity show that its magnification
is

D
m=—
f
Where is the object situated ? 2Y+%=3

G999 2B T (TR BT SR Wik q2ete #ifRafie el Srre aiow
IE (ST (MY (T ZF AR

m=—

f
TRRNED! ' TE(FS ?

(f) Discuss the phenomenon of refraction of a plane wave at a
denser medium and show that in this phenomenon frequency
remains the same. 2+1=3

Teleq WMo G5! Fwe] WkaF &A=l (RN 2ARFIGCE! S T .
(RG] (T G2 ARGES FiS FoAfRIES (Z 2 |
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OR / &4

In Young’s double-slit experiment, the slits are separated by
2:8x10™*m and the screen is placed 1-4m away. The distance
between the central bright fringe and the fourth bright fringe
is 1:2x102m. Determine the wavelength of light used in the
experiment in nm. 3

367 To-fow SISFF fow YOI Sere I[N 2-8x1074m W% *MieT 1ag
1-4m| (G Tega1 AGGRE o Tega «HoR @y 1-2x102m|
SIS TR T (AR TRAWY nm o ez 341 |

(g) Write the following expressions in words. 17x2=3
. nh
1) L=—
(9 o

(i) hv = E; - E; where E; > E¢

weTe Wl I YIB! = 2pl 3 |
) LNk
() L_27r

(ll) hv = Ei - Ef, RIS Ei > Ef
OR / G341

A photon has a wavelength of 1-00nm. Find—
(i) its momentum, and

(i) its energy. 1¥5x2=3
951 2B RIS 1-00nm 2w W JMICRE5! fHefar w1 ¢

() TR ST, O

(i) TR =&
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(h)

(9

34T PHYS

Using the following symbols write the expressions for mass
defect (xxm) and binding energy :

(i) M -  mass of the nucleus
(i) Z -  charge number

(iii) A -  mass number

(iv) E, -  binding energy

v) m, - mass of a proton
(vij m, -  mass of a neutron
(viij m, -  mass of an electron

If the nucleus is to be broken into its constituent nucleons,
how much energy will be needed ? 2+1=3

oo 3l FACFOR IR T ©IEMD (K m) SN 5 * 1 AR 16!
foralt ¢

() M - oFo e

@) Z - e AR
(i) A - o9
(iv) E, - %@

v) m, - G R TR CACT

W) m, - €5 FNOGR 1
(vit) me <5l BEFGE ©F
ﬂﬁﬁ@?ﬁ?@?ﬂﬁ‘@ﬂﬂ&ﬁﬂﬂﬁ%ﬁ%@,ﬂ@%ﬂﬂﬁw
?3?

OR / 5241

Write a few lines on nuclear fission or fusion. 1%2+1%=3

TSFR Reea FI F3G-7 SAe (SN B2 |

Which of metal, semiconductor, and insulator has minimum
resistivity and maximum conductivity ? Draw energy band
diagram for metal and insulator. 1+1+1=3

AT, THARRIZ] O TARRIZT siefq oo (@HGR @Fe! FWT oI
RIS A 2 49 ST STTT Mg =167 Ba o |

[13] Contd.
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OR / &34

Write a few lines on p-type or n-type semiconductor with

at least two examples.

2+7+Y2=3

PSR A n-TOIN TEARARE oS @R 1l O oo 76

Tnizgel rdl |

4. Answer any three of the following questions :

oot Wl ePRRS Rrpic fofbq T Tl ¢

(a) Derive the expression of potential V{r) at a point P due to a
charge Q. Draw graphs to show the variation of electric potential

(b)

34T PHYS

and the electrostatic field with distance.

5x3=15

3+2=5

Q SN @ PRe e V(r)-3 eeiRif e 3t | 1aes (e Bfeiagies
fIeq Oie oo owg [/ oifiads 20 (4R @bl (@14-bg s

ESIN

Derive any two of the following :
27E

i _ nemr
2

i) o= nfn T

(it} R= nen;iA

where the symbols have their usual meaning.
What do you mean by limitations of Ohm’s law ?

ISSICRERIN S/l RS AN IRACIGICRI I
.. ne%tE
h J=—7
. _ne?r
(i) o= -

ml
(i) R= ne?rA
TS IRZS FRCFONZ A5G o I FRZ |
@39 g FEel gfereet [ e e

[14]

2+2+1=5
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(c) Discuss in detail about the torque acting on a rectangular coil

carrying current and placed in a uniform magnetic field. S
QL N I CFae ol 391 [ eRifee Peetl Wb s 1
53 R Rmweica Sicebel <541 |

(d) Draw a series LCR circuit connected to a variable frequency
230V source, L=5-0H, C=80%F and R=400]. Now determine—

(i) the source frequency(w,) at resonance;

(ii) the impedance (Z) of the circuit at resonance.
1+2%+1%=5

(TR LCR I941 GBI 53 1 TS FLCN9 1 (20T 7RG o] F=7{«15

230VF €6l 83, L= 5-0H, C =800F W& R =400 | afsat ey F7q1—

(i) SR Y @R SRR ARG SR FRT (75,

(i) TSGR I &A@ (2) |

(e) Show that the refractive index of the material of a prism is,
n, sin[(A+D,,)/ 2]

Noy =

n sin[A/2 ]
Also show that for small angle prism
D,, =(ny, —1)A 3+2=5
el (@ oo sifde omidf B elferais,
n, sin[(A+D,) 2]
Noy=—= ;
n sin[A/2 ]

I (e (@ A (e frerss A,
D,, =(ny, —1)A

m

(f)/’ Mention one characteristic of a p-n junction diode. Discuss
how a p-n junction diode works as a rectifier. Draw the I-V
characteristic of a diode when it is in reverse bias. 1+3+1=5

Gl p-n TR TRIGS @5l (@8 Bd 91 | p-n TIA TITG @612
G5l FE TZhItel BN FE @S 39 | 2M5IeTS] IS TSGR -V
A IE ST 4 |
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