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

RO (F-CPle! Sbls etss Oes 1S 2

(@

(b)

(©

(@)

(e

(9)

(h)

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

5f]10® Sl (charge) 79Iz 39 2fewice . <@ 73|
(421 249 )

What is the unit of mobility ?
FAHeTold AFF 52
Magnetic field lines are also called magnetic lines of force.

: (State true or false)
GIET CFRaGEAPTRES GIEF s @ 23| (Gifer a1t f57207),

Find the magnitude of current induced in a coil of resistance
2Q if the e.m.f. induced there is 3:8x1073V.

I 20 #fwidE el 7R 28T RYoEe 6 3-:8x107°3V 77, @
wifa® fFeen w9 R 1

What is the general feature of electromagnetic waves ?

R 553 19 waEa AaEd @ g &2

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 ?
A3, IACATF G A7 s (4 48.-75 9GIR sin 48-75=0-75,
cos 48-75=0-65 @32 tan 48-75=1-14 (i) 21 G4 SR T©
2097 '

For a given frequency of incident radiation

1s independent of its intensity. ' (Fill in the blanks)
ToE TS e a1 | (UL 7 )

In a-particle scattering experiment for (i) small, and (i) large
impact parameters the scattering angles are approximately
equalto rts Wl Band R e o= . (Fill in the blanks)

34T PHYS (BENG) [2]

o=l gl ~R () 2B, @R (i) 091 AR SBEE Ced {0z
(IS T i G | (92 7 )

(i) If x equals one atomic mass number (u), then express y in
a.m.u.(u).
W x G AT S (uﬁwmw,-may:q’vmmﬁas—d U-CS AT
<4 |

(i) Write the full forms of (i) LCD, and (ii)) CRT
(i) LCD, ¥ (i) CRT- ™34 2l (eeall |

(k) 1If the current flowing through a coil of N number of turns and
*  cross-sectional area A be I, what will be its magnetic moment ?

?IﬁN"ﬂ?FT‘ TR A Wﬁ%@ﬂwwﬁhwﬁmm@@mﬁi‘
@f\jﬁﬁ‘ﬂ@ﬂ‘iﬁ?ﬂaP

() Write the expressions for equivalent capacitances if the
capacitors C; and G, are connected in (i) series, and (ii) parallel.
C, G C, 417 i T (i) (KFm, G=R (if) ANGRITOIER RIS FACE 12
CFACS 9T ATheed o At ulo @Al

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

0| GIETEEIE ([ Ifed B2 IS I ©f S 4|

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

RoriiE s eeim Tea 99 8

(a) Classify the following into (i) polar, and (i) non-polar molecules :
CO,, HCI, Hy, and H,O
s T T (i) G, G (i) SR TS (TGS B 8
CO,, HCI, Hy ¢k H,O

OR/ 9241

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 = 200{NC~! J& ﬁ@ﬁ (FF0d (@S 1RSI Ziol 41 Sem g 9

JEBI CFITCER T e Al 2@ A6 W1z sieTl 79|

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

@

(d)

a3 AR Tor, &Y wyies (REngruite) e i
<P |

OR/ 9124}

A 12pF capacitor is connected to a 50V battery. How much
electrostatic energy is stored in the capacitor ?

12pF3 49 01 50 V= oI A T 2202 | 410 T A

Efotapfes «ife wAftes g2

_Wl"los'e rules are applied in deriving Wheatstone bridge
principle ? Draw a Wheatstone bridge with four resistors, one
galvanometer and one battery. Vot 1Y6=2

ﬁﬁﬁmﬁ%ﬁ@wwmmmeiwiﬂ?mﬁ(ﬁw,
GO ITSIAIRDE G32 G5! GI51RE 225757 e O% <7 |

OR/ 9241

How w_ill you connect n resistors each of resistance R to get
() maximum, and (7)) minimum effective resistance ? What will
be the resistances in (i) and (i) ?

R an%cama n=b1 ARSI (i) A, @18 (1) TR fom@ (ol oSl
eI kel F9@e (i) @ (i fomnE s & ome

Mention two inferences for F=0 from the equation

F;q(ﬂxé)where B#0 and q#0. 1+1=2

F =0 Sl F=q (0% B ) it e 5o Freatasers el Sl o
qF B#0 @R g #0 | |

- OR/ g%

Calculate the speed of light in vacuum using ¢, Hoand &g .

C, Ho G &p T T¢I N MNACH SR (9] 591 4 |

34T PHYS (BENG) [4]

(e) Just write Yes or No : 4 Va=0

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

(i) 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 ?

wy Al 7 (e 8

() G0 ARTOTNE BIET CFa Gh0! 2 BItea ©oid 47 2ol 0o
A 52

(i) GF6! oS BIST G0I 2 HRCRA ©HF 61 / 5 2Tl A0S Al 2
(i) <O SIfONTET HET GF0] B BICSE ST <o AT U0 A 2

(i) G ARSI GIRF CFa G351 B SIFIEe R bl <6
% FHCe #Aitd 2

OR / §24]

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.
@male @, | rhE a3l SRRl TR CFa Fed v @l 9ife [ 1w
x THY UfOE IR O ©iCe A2 1A Ryysiers 96 2@ & = Blv |

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 (i7) taken out of the magnetic field
perpendicularly. 1+1=2

GO FE] M TISIE G0 ST (1) GIFS CFCI GIPIE 2, @3]
(i) GTES g (AF (7 I 1 27 Oz Rggeeriz 9ivs FI0F 5o 2@
Sl sioE Jede e 2@ S 4|

34T PHYS (BENG) [5] Contd.



CENTRAL LIBRARY N.C.COLLEGE

()

' (h)

OR / %41

Derive the dimensional formula of mutual mductance or self-
inductance. _ 5

ART=IES SEHZE T F-NET ST @l 79 Welm 40|

The induced emfgenerated by an AC generator is ¢ = g, sin2zvt .

Draw a graph representing the expression and name the terms
&y and wv.

<6 /S| 2R CeAMCT 2 29T Ry BIeTe <1 b eiph 1 A |
& = &y Sin2avt

CE LM SR G0 (57 O 9 | £y 98 v AN G

OR / 924}

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

S IO (IO FRGH 918 e A 220 V 205, O A 3 Hefd

4

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 pAFTE AT s Seavel w1 Sigel FAICER IR S

el

TNHFSES (MW), @Efoe erme (RW), F=05H ] (VR) @& SREIRS
w7 (IR) '

OR / 9124]

Which physical quantity remains the same for X-rays of
wavelength 107'%m, red light of wavelength 68004 and radio
waves of wavelength 500m ? Also mention the value of it.

' 1+1=2

34T PHYS (BENG) [6]

@)

0)

@i (S A 10710m SAEEmd 96 9, 6800A SHRCTEGE =iie
S G2 500m SHEEEE @ e whaEE At O A ? AR T S
SIaill

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 n;o

and ng; ?
M 1 R 2 —mm(@rﬁ) R FTLOA (AR N G=R 1, ALFD (il 23,
OI20e 2 UGS o1 P Ii;EI ﬁw Fﬁ 2047 .

OR / 9341

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

GG AT n=1-47 ATRIEET FGT @G C9F P G0 F02 ST
Reifeere <= Wﬁ?wr*m (ole1 | SHEioe elfermise T92 a6 Te 2o
oA 52

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

6-0x 1014 Hz $>HIEd OF 36! Wmﬂﬁmﬁm*ﬁn Slofll 1 |
OR / @21

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

2 o2
K=os andl U= s
eyl 4regr
Calculate the total energy (E). What does its sign mean ?

il =2

G5 2RIt e EREEE e (K) R g Befe )
ER ;

2 2

e
K — o U s
8negr W 4zegr

2EREALA b *ife siml 9 | @y Bz & AR ?

e
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T FICE T2 ATERSE IRLAE G0 S el Teoliins efsiesa

3., Answer the following questions : : 3x9=27
| P SIPTR [ 6 2 e AfSTRINCRa I A1 PG R 0! aieiiwie |

ba ARGTER ©EF VIS 2

(@ If n capag:itors having capacities G SCoSare : . ¢ OR / 921
connected in parallel show that the total capacity of the '
SoRnlbiiaalblon! i : : Describe any one application of Gauss’s law. 3
S SIS (Gauss) TR (F-(PIN G310 TR I91 A1
7 () If a charge particle of mass m and charge g rotates in a
HEEEHE, (G 2 TN ,C,, 0T nl 475 I F@dieTeiE sl Tl circular path of radius r in a magnetic field B, show that its
23, ©IRE] @A @ (b 4F5Y 2@ speed is, ; 3
n _ i rgB
C=Y.C. - . : m
i=1 ; |
I qb‘ﬁ’:?/kﬁ?f‘i m (= G50 Nt B (GIES GFed JEIPIE HICT, SR 5ifsfo
OR / &34 ' : : I8
A spherical conductor of radius 12cm has a’ charge of ' : U:rqB
1-6x1077C distributed uniformly on its surface. What is the ] o
electric field, _
OR / 9241

(i) inside the sphere,

(ii) on the surface of the sphere,

(i) at a point 18cm from the centre of the sphere ?
Yot+1+1%2=3

12cm SIPAICE G=6 GalleTiplst #IRRIRE 2t 1-6%10~7C i Reel <=1
SICZ | '

(i) coleTd foe@,
(i) e e,
(ii))  CAAIETCFE (P CAGH 18cm THCY AWIfeT (5Fiaa &iken T 2 2

(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 a+2=3

34T PHYS (BENG) (8]

(@)

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
I esim et B 9% v =rgB/m T, SiEE OF @A TR
() SR G (T) a1

A pair of adjacent coils has a mutual inductance of 1-SH. If

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

GF (ST AETe FEEE ARERE SiEE s@E 1-5H 1 I 92 SRIEH
202 S 0-55=9 0 (A 20A-(S ARTO 23 ©IZe] O PR A
GG® I T 22
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OR /@341 ] (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
-Fill in the blanks given below regarding dipole analogy between distance is u show that its magnification is
electrostatics and magnetism : _ 6x%2=3 D
Electrostatics Magnetism | : m=1+-—=
; ! , : _ ~ Name the instrument. 2%a+2=3
S
(@ T Wﬁﬁﬁwﬁaﬁﬁﬁ(wmwwﬁwvm‘uﬂw
p - e @ @3 “AfFRE
1) 4reqr T T m =1+ 2
) Uy 2m ' : ' ; SIS
(1) A S aaEn gy . \ RAVR|
fhali OR / 9341
(v) pxE _
(iR - In the above question if the lens produces a virtual and many
e times magnified image at infinity show that its magnification
T S 91 2o Rige = g IS0 BRSO bRE R is
RLEGR SRR | e *?‘
2o [ 5HEg |
Y A Where is the object situated ? 2%+Y2=3
(i) = : @A 2iiBre AW (5o GEl TS R 28T RIS efoRT SR st
£ J
? I SiEcE @Rle @ @9 #ARRE
(ii) m -
—- AR e
Rl ey ) f
"W azeor ) TRRED (IR SR ?
: Ho 2m : () Discuss the phenomenon of refraction of a plane wave at a
s —— 4713 | ' : denser medium and show that in this phenomenon frequency
e remains the same. 2+1=3
Sk HeTod WET G5! FTTes WA aiforad 2edl AREmAID StEnl 9 G=R
Vi) —— —m.B ' GG (T G2 ARToT FoE SsEaoe 2@ AUCH |
sefisys (BENG) e 34T PHYS (BENG) . [11] ‘ Contd.
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(9)

OR / 9341

In Young’s double-slit experiment, the slits are separated by
2:8x107*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 hght used in the
experiment in nm. ' 3

2T (Young’s) B-feg #fiia fow ufba sway el 2-8x104m @Rg
Mo 789 1-4m| @R S ofw (A b Sege @ied 1E9
1-2x1072m | #9r=Ibre =21 41 S STHIED nm G [ 1 |

Write the following expressions in words : 116x2=3
: nh

=

(¥) =

(i) hv = E; - E; where E; > Ef

5 (T3 e=ei A 1 3 e 7 ¢

H L=2"

(@) , hv = E;~ E; @4 E; > B

OR / 934!

A photon has a wavelength of 1-00nm. Find—

() its momentum, and

() S ety 1¥5%0=3
ﬁﬁﬁmw_ﬁﬁ‘iﬁ l-OOnm‘QﬁmﬁTﬁfﬁ‘iﬂ%ﬁ‘ﬁWS

(i) 9= SHEA, @R

(i) 9= =fs

34T PHYS (BENG) [12]

(h) Using the following symbols write the expressions for mass

()

defect (Am) and binding energy :

() M — mass of the nucleus

(i) Z - .charge number

(i) A -  mass number

(iv) E, - . binding energy

(vy m, — mass of a proton

(vi) m, - mass of a neutron

(vii) me — mass of an electron :

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

N AFOBTE! I FCE STI6 (Arn) G I =TS SRR 76 o7eai ¢
G M - oEceE e

G) Z - S (o) R
i) A — WA
(iv) Ep. — 99 &

) m, — G b e

S my = G ﬁ@@“{.ﬂ'ﬂ' Uq

(vii)) me G0 ﬂﬂ@mﬂ S5

it FEERIET oo Pz Sie 28, ORE FOpd *ed Siem 2

OR / 9194l

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

e Rrre 31 ez SoiE TR0 aled el |

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

ARRIR, SEARRIR) 7R SRR =i foer (IRibe fomias sy s
RISl =t 2 4w gz o sAniced “(fe #ibd e oz =

34T PHYS (BENG) [13] Contd.
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OR / G231

pe semiconductor with

Write a few lines on p-type or n-y Vot lp=3

at least two examples.

p SIS ql n-SfS THARARE SAR SRR @z Gl R B 776
rizgd M | ' |

4. Answer any three of the following questions :

 F-Ie [ood O Mie ¢

(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

and the electrostatic field with distance. 3+2=5
O SIS PR 78Ry V)= 2o 1 fefa 1 | e e (3ot o
Sery Ok s (g Feim AR 28 O G0l (FTIbd T |

' (b) Derive any two of the following :

9x3=15

: M ne?zE
e
Y ne’r
(i) o="—

= ml
(iti) " ne’rA
where the symbols have their usual meaning.
What do you mean by limitations of Ohm’s law ?

Sima - Tio SR TrEe 7

2+2+1=5

i . ne?tE

N
2

(i) e e T
m
ml

(1) ne?rA
R IRZS TKEOTICE TeAna 91 72 T2 |
@39 (Ohm’s) ICAF APIRES! FETCS Fl @I 2

34T PHYS (BENG) [14]

L el el ek 1 LR R T e VR SR S U BN T i A A

()

(@)

(e)

Discuss in detail about the torque acting on a rectangular coil
carrying current and placed in a uniform magnetic field. S

T e s 5 i ol 2 e R st 512 N | AR R o TR G el e el
Be A eI Siceval 4

Draw a series LCR circuit connected to a variable frequency
230V source, L= 5-0H, C=80uF and R=40Q. Now determine—

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

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

({TiTm LCR T8 S S0 AL el AR F74H10E 230 V' G561

T, L=5-0H, C=80uF <R} R=40Q | {41

() ST R 26 SRR ARTOT e B AR (,);

(i) TSI (NG eifoeRi (2) |

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

Al = =
5 ny sin[A/Q]
Also show that for small angle prism
Dm =(n21 _1)A 3+2=5

@8 (F 2w 9ifFe sviel Gobe efewmicE
ng sin[(A+D,,)/2]
n sin[ A/2]
SE e (A (RICH! @ ieE e
D, =(”21 _1)A

Moy =

() Mention one characteristic of a p-n junction diode. Discuss
how a p-n junction diode works as a rectifier. Draw the IV
characteristic of a diode when it is in reverse bias. 1+3+1=5
GGl pn STIR* SRS GpB1 (18] S | pon GG RS e
CERD I NEL el B e el e il (T B A e S B ORI T A
R IE oF 5 |

X
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