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PHYSICS

~ (Theory)

Full Marks : 70
Pass Marks :"21

" Time : Three hours

" The figures in the rﬁargz;n‘in‘dicate full marks
for the questions. '

Q. ‘Nvo.f'l. carries 1 mark each

S 1x08 = 08

" Q. No.2 'carrie's'Zf;rzarks Lo 2x10 = 26

Q. No. 3 cnn'igs 3 marks each .........uovveeeervsrteiorrernn, 3x09 = 27
ij No. 4 carries 5 marks each et easaeasis 5%03 = 15
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1. Answer any eight questions from the following as directed : 1x8=8

ﬁzﬁmﬁzmmwrzéﬁ 2Poid B IR ¢
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The process of shanng charges with the earth is called

A (Fill in the blank)
*JfR3NET S T 4 s 3 com =)

(w%év?qur)

What is the unit of mobility ?

" I5eTOR G {2

Magnetlc ﬁeld lines are also called magne'uc lines of force
- (State true or false)

cﬁ%mﬂwmwiﬁ\a @5@1@1 (151 ¥ gt fovay)

Fmd the magnitude of current induced in a coﬂ of re31stance

- 2Q if the e.m.f. induced there is 3-8x10-3V.

M 2Q @RI Gt Poetis R wIRE R s 3= 3-8x103V 7¥,
(oS ofe SiikE Al Ryyes Wi e <=1

What is the general feature of electromagnetic waves ?

RpaFIm w20l i @RS o

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=].14
approximately, what will be the refractive index of water ?

A, FACATE AN I (14 48.75 W sin 48.75=0.75,
cos 48-75=0-65 W tan 48-75=1-14 (m)zzasﬁaam@ﬁw
7?2 ,

For a given frequency of incident radiation _

~ . - . 3 . -
is independent of its intensity. (Fill in the blanks)
RS TR oefe RERR A ‘ — R el
TS ST TR | (YT 3% 5j3 o)
In a-particle scattering experiment for (i) small, ang (ii) large
impact parameters the scattering angles are apprommately
equal to and __ . (Fill in the blanks)

[2]

o ﬁ%ﬁ AFFFS (i) %, S (i) OIGT KA G (RIS Rog

(IR T A o ] (=71 312 23 39)
(i) If x equals one atomlc mass number (u), then express y in
a.m.u.(u).
A x G SARTIRT o7 (u)-?W'Q"{I, c—m‘yasviﬁmﬁ:ﬁw u-S oA
FI -
(): - Write the full forms of (i) LCD, and (i) CRT
(i) LCD, 9% (ij) CRT-< mcf il B! T |
(k) If the current ﬂowmg through a coil of N number of turns and
‘cross-sectional area A be I, what will be its magnetic moment ?
I N AT W A Wﬁﬁ%aﬁw@aw I Rgje =71fZs =7,
ey @ﬁm PRSI A e 292
v, Write the expressions for equivalent capacitances if the
capacitors C; and C; are connected in (i) series, and (i) parallel.
C, W% C, 4% 55 T (i) INT, S (ii) AT FS RIS IR
el m mw Y AP Ho1 ot |
(m) Mention the principle on which a transformer works.
- R s @ MWW cvﬁc%t%cmzﬁn
2. Answer the following questlons as directed : 2x10=20
T P woTe famt e g I 2
(a) Classify the following into (i) polar, and (i) non-polar molecules
. CO,, HCl, Hy and H,O.
TS BT TR (i) &R, =% (u)w@nwl— cafﬂww 3
CO,, HCl, H, 9% H,O
| OR/ 533y
Calculate the flux passing through a circular area of radius
Scm placed perpendlcular to a uniform electr1c field
E= =200 iNC-1.
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E = 200{NC-1 % Rgje (3@ Q37, (R STTOIR Fo4H 1 5.cm J11Ea

| TER (R el IR T2 Q@RI SIS sttt 1|

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

“ARAIZIR SreRe Ffetagfos WWWI”W%WI
OR/ w2 k
A 12pF capacitor is connected to a 50V battery. How much

~ electrostatic energy is stored in the capacitor ?

(c)

- (d)

‘F—q(ﬁxé)where B#0 and g#0.

12pPF 419 <5t sova@ﬁ%amaaﬂ—ﬂmﬁwmlww" |

ﬂﬁmﬁﬁﬁa@%ﬁsﬁ%ﬂﬁrfv

Whose rules are apphed in deriving Wheatstone bridge
principle ? Draw a Wheatstone bridge with four resistors, one
galvanometer and one battery. 1/z+1‘/2-2

5B Jie TS Fef 3w i 1= 75 Acst =1 =02 BIRG) QI6=, 9ot
cﬂat@rﬁﬁﬁwm @%@mammﬁ@@me| )

OR/ w2t

How will you connect n resistors each of resistance R to get
(i) maximam, and (u) minimum effective res1stance ? What will
be the resistances in (i) and (i) ?

R @R n-% @41 siat (i) Ao, i (ii) TR QI R
gﬁﬁmqqmsfasﬁap (i) &= (i @t«?ﬁﬁﬁﬁﬁﬂﬁﬁ‘ﬁﬂl |

Mention two inferences for F=0 from‘the equatlon'

1+1=2

. F=02W®IAR F= Q(va)ﬂﬁﬂquEﬁﬁmmn@m

34T PHYS

[N, TS B 0 % g#0 |
OR/ 52t
Calculate the speed of ligh’; in vacuum using ¢, gyand & .
€, Ho B £o IR R IR TTS (ST (@9 Steitl 5 |
[4] |

(e) Just write Yes or No :

4x%=2
(1) Can a changing magnetlc field exert force on a statlonary '
" charge?

(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 ?

@RE 27T A - B e
() ﬂﬂﬂﬁaﬁﬁmwﬁﬂﬁ%wwem—ﬁﬂmﬁﬁﬁa
AR ?

r(ii)' B STF’%TWTW a@aﬁﬁmevﬁ—aa/w AT TR AR 2

(i) awﬂammﬁawwevﬁ—wmﬂaﬁawv
(iv) amﬁﬁaﬁamﬁawﬁaﬁﬁm@—wﬁ?mﬂeww
- R A2 |
OR/ &34t

Show that the emf induced in a conductor of length ! and
movmg a distance x with a velocity v perpendlcular to the

magnetic field Bis ¢=Bl.
(&3 (A 1 TR o SR G1fFs (e eTveia » TR S 7 A

| x Y ST T, (SCE O B @atwﬁﬁﬁ@ammzz’a ¢=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 (i) taken out of the magnetic field

~perpendicularly.

1+1=2"

- O] P! AWM TSI G (z)cﬁﬁaas m—wﬁﬁmﬂ,wm)cﬁﬁas

34T PHYS

CFIIA BeIE oMl 2 (ST Wﬁ@ﬁmm'ﬂ@awmi’a e
a@aﬁﬁﬁﬁwﬁw—z’a@mﬂW|
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OR / G2t

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

AR LS SN I TR @mmmwmﬁcfmﬁn

The induced emfgenerated by an AC generator 1S & = gy sin 2zt .

Draw a graph representing the express1on and name the terms

& and v.

ﬂﬁWW@QWﬁmWﬁ@ﬁ@QWWTﬁﬂW

YT T 8

& =gy Sin2xut

TE MR R @1 o7 g o4l | £ w1 vaﬂmﬁvm

- OR/ g3t -

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

| meﬁmﬁw %?I?l‘afﬁﬂﬁ 220V§Tﬁ3ﬂﬁﬂ@fﬁsm

(h

Aefa =111

Arrange the following parts of electromagnetic spectrum in
ascending value of frequency : : '

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

infrared waves (IR) .

%QW?WTWWWWWWWQW
eS8

WRFEES (MW), QRS @e(RW), T aﬁn (VR) -1 Wﬁi@

34T PHYS

VR\‘F{ (IR) .

OR/ 524t

" Which physical quantity remains the same for X-rays of wave-

length 1071%m, red light of wavelength 68004 and radio waye
of wavelength 500m ? Also mention the value of it 1.,.1_;

[6]

0

0)

(O (OISR Y 10710m SRReTTER I8 IR, 68004 SHRIWLR 6!
(I TIF 500m SIATHN (f%er w9olT AR G0 Qnﬁmarﬁmwm

Srerd IRl

If 1. and 2 be the denser (water) and rarer (air) media respectlvely
and i, be the critical angle, what will be the expressmns for n;,
and ngl

W 1 T 2 T TR (AN) O T () NG S i, B @mzﬂ )
C‘C@nlgmnm—ﬁwliﬁfﬁsi’a?

OR /923t

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

I G n=1-47 Mmﬁmmamhﬁﬁﬁmwm
T [Naftee I Wmﬁﬂﬁmwﬁwmﬁm?
wﬁti’amﬁﬁs?

. Calculate the energy of an incident photon of a monochromaﬁc

light of frequency 6-0x1014Hz.
6-0x1014Hz T RISt G G Wﬂr— S (I T GOR X
Nl F |

OR / q2q

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

e2 e2
K = and U =-
87[6‘07' 47[807'
Calculate the total energy(E). What does ‘its sign mean ?

1+1=2

mwm«mm—wm (K)mf&amﬁaﬁﬁqﬁ@ (U)

2 ’ 2

e e
‘ o U=~
8regr 4regr

WW%%%ﬂWW!WWﬁW?

K=
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3. Answer the following questions: - Y

(a) If n capacitors having capacities C;,C,,

(b)

,C are
connected in parallel show that the total capacity 0'1E the
. combination is R ' '

FH Cp,Cppervrneennn, ,C, IR nBl AT ;MW AN Fewre Heggpsy

| T (O O8N (A FIGR Jo 4E T

‘OR/W?/?T

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,

(@) on the surface of the sphere, -

(i) at'a point 18cm from the centre of the sphere ? A
. o Yot1+11,=3

12cm JPIER <Bi CIFTRPR AR ¥ 1:6% 107 C 4 STt Rroge

) CIETER fCos,
i) CNTIER e,

(iii) (ATHOR FHIZRT 18cm WBW Zﬁfﬁ‘ﬂf (] ﬁﬁﬁ]ﬁﬂﬁq’m

What are the major types of comimercially producea resistors
for domestic use or in laboratory ? Give an ideg

: A . : about the
approximate range or size of such resistors. '

. l/2+1/2+2=3

3x9=27

W IS S ATHITS RN IR IR Fofs Bestifrs @i

2t PPTR 5 R 2 AR IR T 3 SRe R Bt et

(c)

@

FNBR T, '

| OR/ &%t

Describe any one application of Gauss’s law. ~ 3

oINS R R 51 st 31 <

If a c':harge; 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, . : i - 3

= rgB
m

o q TS TE m O 01 I B (51A® (F® JERIE TH, (Y6 @

OR / Gqt
In the above queétion if v=rgB/m be the speed of fhe particle, .
find its angular frequency (w) and time period (T). 1%+1%=3
@9 LTS T FIBR &S v = rgB/m T, (0% TR e TS
(0) 5% AT (T) Refa 0

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
G5I-SHNT A AR PEAR AGRCIE 1-5H| T 51 Pors eRreg T

0-55- 0 T+ia 20A-t71 AREER T, (T I PEAR TS &S FiH
= T3 - - | :

34T P | . e ' |
HYS - [8] 3TPHYS [9] | Contd.
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OR / w33t

F111 in the blanks given below regarding dipole fanalogy between

electrostatics and ~magnetism : . 6xYe= 3
Electrostatics Magnetism |

i —_—

[

@ — g

. (i) 4regr

(vV) pxE
(vi) | “m.B , o
WWW%%QWWWW of B
W SR ~ I Dt R
- 1 A
(U,
(it) .
‘(iii) 4:z'aor :
e =
(v) f) x E
vy . ~-m.B
[10]

(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

D
m=1+—
f

Name the instrument. | ‘ , Yt lfp=3

" B! ST TS A £ TCHR G4 BGe (19T o SRR S O
“iRfSs afefRT w6 R (D)- wﬂéﬂﬁ?ﬁzzmﬁww u T (S8

ST (T TR AR
m¥1+2
‘ o vl
TRy Ao T
OR / 512

In the above question if the lens prbdu‘ces a virtual and many
times magnified image at infinity show that its. magnification
is B '

m=—

f .
Where is the object situated ? ‘ 2Yo+Yo=3
@59 2HTOIS A CETAT B! TR o q=2aTd WWWW
IE (S c't\'z ST @ T ﬁﬁa&ﬂ
ol

FFFGD! S SRS 2

i Discﬁss 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
TET MG Bt FToe BRI Ao (@t ARG =D I WS
WYt (@ 9% AR TS AR (2 A |

MTPHYS [11] - Contd.



OR/ 533t

IanYouig’s double-slit experim¢nt, the slits are séparatéd by
b- *10™m and the.screen is placed 1-4m away. The distance
etween the central bright fringe and the fourth bright fringe

is 1-2x102m, Determine the w. ' f
- : avelength .
experiment in nm. 8 of light used In the

. 3
et BBy e R 1B s a4 2-8x10m SIF MR g
1-4mi. |

4m| . FEE Toger AfGRot 599 Teger ABGR way 1-2x102m
RIS <2 1 (ol SRITTG nm GFee R 1) -

(g} Write the following expressions in words. 1%x2=3

6 L="" |
. 2r
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(ii) its energy. o ’

B! TR R 1-00nm, (e oo ARG el 3
() TR R, o -
(i) TR s

(i) hy = E; - E; where El > Ef

(i) . L=”_h |
2r

(@) hv=E;-E; 3% E, > Ef

OR / g2t

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

| 1ax2=3

[12]

(W)

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

i M - mass of the nucleus
(i) z' - charge number
(i) A - mass number
(iv) Ep, -  binding energy
(vy m, - mass of a proton
(vij m, - mass of a neutron
(viif 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

()

34T PHYS

‘Write a few lines on nuclear fission or fiision.

Wﬁm.mﬁw&maﬁwﬁ (Am) OIE I ¥fSR SF=RI 15!

H M - ReEmEes

) z - SRR
i) A - SIRY
() By - T@AE

(v) m, - tﬂ'ﬁ‘lﬁ’ﬁﬂ?\?ﬁ
i) mn - @51 8GR &1

(vi)) me - Atﬂﬁi‘zﬂﬁ?@ﬂ?w )
o FERFAEH, ] 230 Pl TR eIt =7, (ors R =(few dcarem
e

| OR / @2

1%+1%=3
R RIS 31 TG SoTS (PR 7l |

Which of metal, semiconductor, _andr insulator has minimum

resistivity and maximum conductivity ? Draw energy band
diagram for metal and insulator. C1+1+1=3

AR, SRR S SRR ML ooT (IR sl FRAR =i
SRR T ? g S TGRS ML =I5-o1fx o e 3=t1

[13] Contd.



OR / T3/3t

Write' a few lines on p-type or n-type semi&:_onductor with

at least two examples.

PEOR S Sk SRR o @RI Bl s e gy

Trizael T |

4. Answer any three of the following questions :

©eTo Al 2T Rizerear Rty e <Al @

(a)

()

34T PHYS

" Derive the expression of

2+Y%+%=3

5x3=15"

potential. Vr) at a- point P due to g

charge Q. Draw graphs to show the variation of electric potential

and the electrostatic field with distance.

Q SR AR PRe RFex V(r)amﬁﬁcﬁrawhmm S
et o Rt ova R siResn 2 CTYRIRCET < (oo oy

11 _ .
Derive any two of the following : |
o 2¢E
(l} j= nemr
2
) o="2F
(i) R= nenzli 2

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

eTS Wl fReprer ght e S ¢
) .. nerE
4] i
. ne?r
(i) o= —

ml
(i) K= nezrA. :
T RIS ACFITR A6 & 757 TR
ST I RSt It R qare

‘[14]

3+2=5

2+2+ 1=5

(c)

Discuss in detail about the torque acting on a recFangular coil
carrying current and placed in a uniform magnetic field. 5
YT

G I GIF (TS Fom 71 Ry RS oeit @R ¢vive it w1

71 Ra Rxiweita SNceToAt 1 |

@

(e)

(i) the impedance (Z) of the circuit at resonance.

' i ircui ' iable frequency
series LCR circuit connected to a varia .
zDil’;gVK; sa:)urce, L=5-0H, C=80uF and R=40Q. Now determine—

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

| 1+2%%+1%=5
=TT LCR TET <51 S5 T TS AL T (2T ARTSRA T T~

230 VT Bl B, L=5-0H, C=80uF &I R=40Q | af$ar R =

) R o R SRS ARG SR T (w);
(i) ato’—o‘ﬁms{b Afow (2) | .

-Show that the refréctive index of the material of a prism is,

n, sin[(A+Dy)/2]
M=, sin[A2]
Also show that for small angle pris,m
D, =(ny; -1)A | 3+9=5
ot 1 R if¥ =i Wi eifemic,
: - n, sin[(A+Dp)2]
M=, T sin[A/2] )
S (el (@ T (IR e IR,
D, =(ny; —1)A
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
c .

3t pon T UG <t TR B A1 pn G BIRG «@BiR R
ﬂ‘m I-;W Bpitel TN FE TGS T | 2GS AN CAGHR -V
¢ \d . ‘ ‘ '

iy o

.—-—-—""-_x

[15]
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