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Q. No. 4 carries 5 marks each : . 5x3 = 15
Total = 70

Contd.



Answer any ezght queshons from the followmg as dlrected

- ﬁz#‘nasn@ mmmwﬁﬁm%@mo

(@) How many electrons are there in a body 1f its total charge is

16x10718C ? o 1
: ma@amﬁ;mmmﬂﬁmwﬁ16x10-18c&‘mﬁa@m¢wﬁ
. (TGN IR 2

(b)  Which of the following options expresses Wheatstone bndge principle
as given in your textbook ? 1

COIR mﬁmw@ﬁw%@ﬁ—mﬁwﬁmmw

A BE 2
. R _Ry.
()] R, R, ; when 1, =0
R _Ry quri .
R, R, IR i, =0
.. R, R .
(ii) —R—;=§j—; when i, # 0
R _ B g i, %0
N
(iii) Both of the above express the principle
ToiR g Resg Nh oM |
(it) None of the above expresses the principle.
e (el Repsig ol et e Ay
(Choose the correct option)
(3% T&l [0g 419)
- () Which of Gauss and Tesla is a bigger unit ? Write the ratio of 1 Gauss
to 1 Tesla. 1
AT G2 BRI T (P T 5 2 1 oM <= 1 @ﬂmwvn@ﬁ

- AT
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(@)

(e)

®

)

Fill up the blank in the expression Wo= —___ m?. 1
Wh= — m? oo AT T FrERl ope ww

Which of the following options is correct ? : 1

e R Rl o= ¢

@) ==Y

Ho ‘?’0 Eo2

(iii) Both the above options are correct.

TR it [iesz o |

(iv) None of the above.
AR GG T |

What is the angle between reflected and refracted rays when
Brewster’s law is applicable ? 1

FRRF g ISy 0 Afowiie g dfSTe TR SeRS! (@4 Fo 2 ?

In a prism except the position of minimum deviation there are
values of angle of incidence producing same angle of

deviation. (Fill in the blank)
1

IR W U B (9 99 L)

de Broglie in 1924 reasoned that nature was symmetrical and that the
two basic physical entities _________and ______ must have

symmetrical character. (Fill in the blanks)
1

1924 71t 6 gaifer & (i Cﬂﬁiﬁmﬁwﬁ’lﬁ.ﬁ%ﬂﬂm‘iﬁﬁm
TR AT _ &R < 2T 1 AT ST SR
T© ZA| CFTE 3 )
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()  According to Bohr’s second postulate of quantisation, the angular
momentum of electron in the first possible orbit is— 1

(RIS ©F FTR @i B T Pl Seifs e e Al
G ETER (FAT S 2 —

. 2
@ -
. h
- (i1) o
27
(z'zz) o
] i
(iv) -

(Choose the correct option)

(% TeRG (Jer 718)

() Wthh of the followmg optlons is a correct unit of a diode’s reverse
current ? 1

Rkl WWWWW@ﬁm@qmy
@i A
(i) mA
(iiii) pA |
(iv) None of the above.
TR 9IS FT |
(Choose the correct option)
| (o7 T& g 713)
(k) The act of transmission of information is )
' (Fill in the blank)

, 1

ooy R TR I A | (9T 779 D)

() H,O is a polar/ non-polar molecule. (Choose the correct word)
1

H,0 &3 &I/ 9EIH o9 | (8% *f5 ([30g 1S)
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2. Answer the questions /Fill in the blanks from the following : (any ten)

Nva el Teg IE/NTIR 79 TR ¢ (7 @@ wIfE)

() @) ljiaw the field lines between two charges + Q, and - Q,, when

another charge +Q is placed between them in a straight line.
2

+0, @ - O, WWE{%W%@W&?@W&H +Q TREERTOIER
o TR =, S oS W0 Wwwml

OR / G341

(i) Calculate the electrical force between two 1C charges placed
100cm apart. Given g, =8-854x1072C?*N'm™. Mention
two smialler units of C. : 1+Yo+15=2

AR 100cm IRGE AF G 1C NAER AT WY @qgies

@ [ @ | (e W|® &, =8-854x1072C° N 'm™? | C-«&
7 (@0 9 T IR | .

() (i) Are the following diagrams equivalent ? If yes or no, calculate
the equivalent resistance between the points A and B in the
figure (ii) when the mid-points of the resistances are connected
by a conducting wire. : Ya+1Y2=2

fAcwa 52 ufo I oTeey ¢ 3t = 31 9 2@ Ba (10)-C9 A 9 B R 7oz
T TG (R SAfRA SV B T @ G 9B Ny R

Gl AR QIR RIS T B |
4Q - 4Q
— 1
Am—— —B A—m | }—B
4Q 4Q
6 (&)
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(c)

(d)

(i)

@)

(it)

(i)

(i)

OR / 9

What will be the total charge g in a conductor having length L,

diameter D and electron density n respectively ? 2

@I G HRIIRE O L, I D «R[E R T n 9,

ARRIRBT TG G WA g AR TS TR 2

Explain why a potentiometer is suitable than a voltmeter for
measuring emf of a cell. : 2

mﬁmwmﬂwwaﬁwﬁm (AT
CoAeARISiR @ Q&M o =@ iy @

OR / @2t

A 10m long potentiometer wire has a resistance of 18 ohm. If

the two ends of it are connected to a battery of 5volt, calculate -

the potential drop per unit length with unit. Given, internal
resistance of the battery is 2Q. . 2

10m 7791 @76 CARGARISRtR SR @MY 18 ohm | T @7 @iiE-aew
G 5volt-ad IV YT =, oigsl oo A s e Al
RS oo T i1 IR | (meAl Tz TR TH@Y 2Q |

Static charges produce
produce ____field. 1+1=2
g3 =g Fg AR I3, s afeNa
151 P o i | 0

OR / %41

Write the analogous equation in electricity if in magnetism it is

expressed as 7 =mx B and mention the unit of /. 1+1=2

1% AT (a7 N 7 = ix B o, OCE QYT CFCA
7 el o [ 7R @R G M 9 93T T el |
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field, while moving charges .

@ 0

(it)

‘Can a changing magnetic field exert force on a stationary charge ?
Also can a moving charge exert force/torque on a stationary
magnet ? Try to give your answer by a brief statement of your
own. ‘ Vatiat1=2

G} SRS pee cva 3 FRETE wima T @ el
B0 A F 2 TR G T/ 5F 2] FCS A 2 oM e
2T @l Fed Tel (ST LAY I | :

OR / &%

In a rainy season you are running with your umbrella opened
in a place where the horizontal component of earth’s magnetic
field is 0-26 G. If the length of your umbrella is 80 cm and your

speed is 20 km/ hr, calculate the motional emf developed across

its shaft. | | 2
i @I @36 AE O FOl Y& (e (I, (R RS
T S GAICE T 0-26G1 M Rollts T 80cm =R
COIE TS 20 km/ hr T, O QoK nefbd 72 MUK T Sest

" oo SRR 36 SRl T |

n @

(ii)

A plane electromagnetic wave is propagating in space along
x-axis, If the magnetic field component of the wave is as given
below, write an expression for its electric field. 2

B, =2x10'7sin(kx—wt)

T e RygepTam ot T x-S0 e W | 3
SR pER otieet SRRSO et 1 2, OIRE Rod Ry
ToARI (el |

| OR / @2t

layer in the atmosphere plays a protective role, and

hence its depletion by gas is a matter of international
concern. ' 1+1=2
AT A O GRIER T i IR TSl Bl
ST FE TR, IR (TCFE IR =R ST WO
igEifes HER PR 2 AP
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(i)

(i)

(it)

(i)

(i)

(i)

Rays parallel to each other but not parallel to the principal axis

of a concave mirror will meet after reflection at the
Draw a diagram in support of your answer. Yo+1vs=2

APl TR € N ST ST SIS ol 2w ARPTE G
SRee woitd AfTTe 26T 7K
Ve L @6 Ba o T@i|

OR / &3f

Write two conditions for a ray to suffer total internal reflection.
1+1=2

@A G T, m—wﬁqﬁmﬂmawmfﬁﬂﬁ
“$ Tl

How many processes are there to produce induced emf or current

as mentioned in your textbook ? If an area A is placed in a

magnetic field B so that the normal to the area makes 45° with
the magnetic field, what will be the flux through the area?
Yo+ 1Y2=2

mﬁg—%wmmﬁm%@mwm o AT ToSR
iR Tl ST T 2 A G s o B (S (O] 3 (Rt
A GITSIE FoH T 2EN @ 9T 7 @ CFER NH - 45° (i I,

OEE (Rl 19 e eRifzs FER S I 7R 9

OR / G241
State Lenz’s law. Name the other law of nature that it obeys.
1+1=2
(F1G-93 @0 (@I | PR SR (I @b G I 5C 2

Write the mathematical expression of the postulate that an
electron has to strictly follow in order to revolve round the
nucleus. Name the scientist who proposed it in 1913. 1+1=2

ol TEREA NORAGR SR Sk To 2@ i o (I
e CFCa FEea afafss e i cazwmsmw
Jwd @ Rl IERREW O [ Gl
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co fifre @1 oM

0

(k)

@

OR / G<RI

(ii) Calculate the energy in joule that is equivalent to 1MeV. 2

(1)

@)

(i1)

@

- 7 TE & 1 MeV-GF FGET, A IR

The total energy of an electron in the first orbit is -13.6 V. Does

it mean that— .

(A) the electron is bound with the nucleus ?

(B) energy will be required to remove the electron to infinity ?
1+1=2

oA TN AR G FETRGER (B W& -13.6 eV 1 afb & BiR

(RIRNTR (T —

(A) EREAL HORHHCE A= SRE 2

(B) Wwﬁwmwﬁmﬁrm#%m@am ?

OR / 9141 .

The transistor works as an amplifier, with its emitter-base

biased and the base-collector junction
biased. In this state the transistor is said to be in
. state. o Yatlat]1=2
R R W AR @GR (PFIIETE SRNA
P St S NRetal sitedehm IS I | 9
SRE PiErsa SRR SR & A |

OR / &%l |

What are logic gates? Draw the syrnbol and write the truth
table of a NOT gate. 1+Y2+15=2

aﬁwceﬁ?a‘ﬂ ?NOTaﬁWCﬂtﬁaﬁfﬁﬁww—ﬁmcﬁﬁa
T |

junction

What do you understand by the terms signal and noise in
communication system ? 1+1=2 .

RN I LS GR W TS B QA 2
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OR / ©4f

(i) The approximate bandwidth required to transmit

is 20kHz and to transmit _____ is 4.2 MHz. 2

(RS A T AWENT 6@y AW 20kHz G
(279 I T 4-2 MHz|

Show that in a particular way of combination of capacitors the
equivalent capacitance C is expressed as given below and name
“the particular combination. 2+1=3

C=C+Cy+C5+.uunnn.... +C

A8 (@, YFET «@F R TG (GREN) AWeepy 4hg C-(F
FfEReem ek Tt = @ G Revs sest (Fieatel)- B A1 @t
C=C, +Cy+Cs+..c......+ C

OR / @2t

Mention at least two factors on which capacity of a capacitor
does depend. Define the unit of capacitance. Find out the
dimensions of capacitance using the dimensions of charge and
potential difference. _ Yo+ Vo+1+1=3
A AR Y R R ol s ﬁwm%ﬂmﬂw
TR | MIFICH GFI T M8 | Wi =R Kerm war I9gw F
qRece Wl [efw |

Show that current in each resistor of the following diagram is
zero.

mae mﬁtﬁaﬁaﬁaﬁf@ﬁ@wwﬁcﬂmﬁ@ﬁﬂmmq
T |

HSVGSVFSVE
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OR / &%t

(ii) What do you mean by rnoblhty of mobile charges ? Whether it

is positive or negative. Show that mobility is expressed as given

below, whe1e the symbols have their usual meaning.
1+%2+1%2=3

wwwwﬁm 2 @S SIS Al A 2 (A8 (T AGFTOIE
AeftiRver 2o & =, Wwﬂ\mwwﬂm
TR

er
H=—
m

Ej and Bk are electric and magnetic fields respectively placed

in a region. A charge g is moving with velocity vi into the

region. If Fp =-F 5, show that v = % . Name the arrangement .
of E and B fields. ' 2+1=3

Ej &% Bk & Wsﬂﬁxm C‘ﬂ"‘;ﬁuﬂﬁ@%’(ﬂ‘@?ﬁw
muﬂaﬂ%ﬂﬁ%wmﬂ g vi @ TS (Fa fore A IR

% Fy = -Fp =, o8 @ v = B/ | B @ B~ {69 wTemilod 1
FREIBI AN =Tl |
OR / @4t

What is a galvariometer ? A galvanometer has a resistance of
50Q. If across its terminals a resistance of 5Q is connected,
calculate the fraction of current that flows through the
galvanometer. 1+2=3

SHIRGR 3 ? @ yeTSERE @ 500 | 3 @' 53
SIS WG 5.0 CAIY T T W, O TSN W fca |

% 2RIt o S ]IS R 9N FER |
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(e)

(i)

- (1)

(i)

What is mutual inductance ? S, and S, are two long coaxial
solenoids of radii r, and r,, where nr<r,. S1 and S, have
equal lengths . If n, and n, be the number of turns/ length and
I;be the current flowing through S,, find an expression for
mutual inductance M, of S, with respect to S,. 1+2=3

ARTATE S 1 2 S; =R S, 76 P Rgo ot r @@ r,

EN S IR S, ~R NG G 1, <, | 76 PR W 117 1y @12
n, @?ﬁzﬁaaﬁawtﬁmﬁwxmm\ S, 3z Ty eRifzs
Rae I, =, o S, ~G= AATT spaa Wﬁaswrs: M, -3
mwﬁﬁcﬁml -

' OR / w3at

Two concentric coils having radii ; and r, are placed coaxially,
where 1, <7,. Obtain an expression for mutual inductance M,

of the inner coil with respect to the oﬁter coil. Define self-
inductance. | 241=3

n AR 1 W«ﬁﬂﬂﬁ@@ﬁmﬁmwm
QA 13 <7, | A POMBR AAACT oo PO AR
SCE SRS M, a7 G5 e el Tt | T eelieeat
TR (e |

Arrange the following words, so that 1t becomes a meaningful
sentence.

“A parallel plate capacitor of very low frequency cannot pass
through an alternating current.”

Write in brief about the need of disi:lacemeﬁt current.

. 1+2=3

ke el o o el 2R 197 3@

“7fl S T FIREER AT (25 R~ ericen W e
oIfES 2O Sie 7 17 ;
el TR UGS F=540F TR (0 |
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()

- (ii)

@

(ii)

(i)

32T PHYS (BENG)

OR / 9341

Write M (Microwaves), U (UZtraviblets), R (Radio waves),

V (Visible waves), X (X-rays), I (Infrared waves) and
G (Gamma rays) in the order of decreasing frequency. '

Give a short description of any one of the following: 1+2=3

(A) Sky waves (B) Space waves

ST IR SR M (SRS TEs), U(Se@ed), R (Gfos

&), V(U ©7%), X(a@aﬁo I(SREAIRS IM) @R G (ot
M) @A

AefiRe @ @I o ihT BoE ﬁ\ﬁts@acﬁtml
(A) I w7 (B) I oI

A beam of light converges at a point P. If a lens is placed in the

" path of convergent beam at a distance of 12 cm from P, at what
~ point does the beam converge if the lens is a convex lens of

focal length 20cm ? Draw a neat diagram of it. 2+1=3
G Stz afvle R R P-co wifema grace) I P-RAD (A3
12 cm 7RCE, SN afhefE o=ty 20em (R TR <=
T (57 Qo < W, oI i aief el et = ¢
g GF AFER ba wEE AR

OR/W"/?T

State superp051t10n principle of waves. Mention at least one
example of coherent source of light. What will be the phase
difference between two light waves, if the path dlfference
between them is 2-5A7 1+¥2+1Y%2=

SEE GAREeR Tl @Al IER AT TR asvwwﬁ?
T Al | W A6 SCel SRR W oY SRy 2.5 =W, O

oia g Wil AL FO I ?

The kinetic energy of an electron is 120 eV. Calculate its
momentum and speed. 1%2+1%=3 -

msf@%cms@mﬁf%xﬁ? 120 eV | 93 AR5 GR TS 5191 I3 |
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OR/ &34 -

(ii) Write a few lines on any one of the followmg - 3

Mm@

(ii)

(A) Wave nature of matter

(B) Davisson and Germer experiment (no need to draw
- diagram). -

CEIGIR @@vm«ﬂaﬁa%ﬂ@wmﬁm
(A) smitda o5 oS
(B) wﬁﬂaa\@m’ﬁﬂm(mawﬁ@mwn

Name the formula given below. Usmg the value
1-097x107"m™!, if needed, find the wavelength of H, line.

- Arrange H,, H; and H, lines in the spectrum of hydrogen in

the order of decreasing wavelength. Yot2+%2=3
Tw 7ot 1 (ETealt 1 7 SIS 2, 1097 x 1077 m ! TG 2R

@ H, @ifoa vz s Refay el | SegieA et H,, H, @)

H; @RISR Sgemie sasms B s |

1 1 1 ta

— =R ———_

A ( 22 n? j . i
OR / &t

Name the processes of the followiﬁg nuclear reactions :

fxfeie AeFR RiFarme am Tl 2
(A) 28U 5>LBTh+iHe

Y2x6=3

(B) 151"‘)16 S+e+v
(C) Pon+e +v

(D) "n+3°U - Xe+345r +2%n

(E) [H+1H—> {H+e" +v+0-42MeV

(F) n—>p+e+v

32T PHYS (BENG) [14]

(i)

(a)

()

(i1)

(i)

: generators.

Draw a neat and labelled diagrarn_of a full-wave rectifier
indicating the primary and secondary of the centre tap
transformer, two junction diodes, one load resistance and a
capacitor for filtration of ripples. Moreover the wave patterns
after passing through each diode and also through the load

stor. 11/2+1/z+1/2+%—3
IESI

G TOR T PR U @R T P, g SN O,
= o e < B FretR 3 o @ 4 Bike v @
gﬁ—w@%mmzﬁwma%ﬂmwﬁawﬁawﬁm
GRR R @Wﬂmﬁmmmmmmmﬁ%ﬁwwu

OR / 934t
; ¢ g 3 .
Describe. any one optoelectronic junction device mentioned in

» 3
your textbook.

CoIE AR TS ([ G WA LGRS G
et el I |

What is an ac generator ? A coil of area A , number of turns N
is rotatlng in a magnetic field B with steady angular speed w.
Show that the system generates alternating current or emf at

any time t. Draw a graph of € vs t. Name three types of such
Yot Vo+1o+Y2+3=5

RS} 2z TeArE B 2 A CFaTe GR N AT G I G
pEE O o (FIAT TS TARI (e (@ 2ol (T (I e
ﬂﬁa@mmmm@vﬁmm| £-97 RoSite t-97 @4
WWI&WWW%QWW @t |
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A

(i)

(iii)

(i)

OR / 94t

Define rms value of ac. Show that the ratio of rms value of ac
to its peak value is 0-707. An electric bulb which operates at
12V dcis connected to an ac source and glows normally, what
would be the peak value of the source ? 1+3+1=5

SRS} TR 1T I A TG (w0l | ordle 1 Ay AR
TG 50T T R < T A oI 0-707 1 12V de FT=>
G T fB RS 2RI TR HeF TGS T Aff ARSI
9 B0 | TeaAfey A W PO (OFF 2

OR / wqt

Discuss ac voltage connected to a resistor (R). When an inductor
(L) and a capacitor (C) are connected to ac voltage separately
then the currents in both the cases are expressed as given below.
Write a few lines on each of the following. - 2+1%+1Y=5

G @R (R) R 0t Y ARTS o To5ich wigatioat el |

AT AP T G ST (L) R2 G 45 (C)-aa HE

G5 AR e siccamt w1 =, 7w (e e MR RiRweIE @
= R | AT TE FE AN @A | -

i=1i,sin (mt—%)

i =iy, sin (@t +74))
Find out an expression for fringe width in Young’s double slit
experiment. Light of wavelength 500 nm is incident on two slits
which are 1mm apart. If the screen is placed at a distance of 1 m

from the slits, calculate the fringe width of the fringe pattern
formed on the screen. 3+2=5

20e B-Rw RS A QU < e A Bl @ Lmm

R A 76 fm TA 500 nm O WG SHiTE S =@cE |

T @ (U AR Y 1m R, S e R zent st oI
@Y SR A | ,
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(i)

(iii)

OR / &%<1

When the double slit in Young’s experiment is replaced by a

single slit, name the pattern of fringes formed on the 'screen.

What is the phenomenon due to which we see colours when a
CD is viewed ? Mention at least one difference in the fringe pattern
observed due to interference and diffraction

henomena. Describe a simple experiment by which you can

the diffraction phenomenon in your home.
observe th p e85

e e RS R AR e o R 1 2, M
I Tl ST T W 2 W @ CD e (iR, w3

SR TG (RIS ANST T | G AIRGA T 2 AN GRS
S5t wioee S 26 TR T P/ GG AN ST A |

< S A o T G O SR AR TR

o OR / §q34t }

What do you mean by polarisation of light? Name the law

which gives us the intensity of emergent light when passes

through a polariser at different angles. Mention two ways of

observing polarisation as described in your textbook. Stat.e

Brewster’s law. Find out the Brewster angle when there is

transition of light from air to glass.

( Hints: tan1-5=0-026, sin1-5=0-026, cosl-5=0-99,
-11-5= 56

“ ) 1%2+%+%+Y+1+1=5

SR RS TS B B @R 2 (@ @ S SoRe g

Rfen @ity SfSFS e SHoR =R o o [N F 2 (oNR

AT AT 715 G Brard TR (¥ qOF ALY SAS A=A

. SR FACO VI I | SO @ e |

T Y (A AN NI FLIR 9O ; GOFE FBF (el Jefy
A \ .

(3@ : tanl:5=0-026, sinl-5=0-026, cosl:5=0-99,
tan-11-5~56)
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OR / 9%

(0 (i) Write an expression for mass defect using AM, Z, m ps A m, ‘ _
and M where the symbols have their usual meaning. Define (iti) You are given two circuits consisting NAND gates as s'hown
binding energy of a nucleus. Obtain the binding energy in MeV below. Fill up the truth table for each. Are NOR gates considered -
of a nitrogen nucleus. : 1+1+3=5 as universal ? If Yes or No, answer why. 2+2+1=5
Given, NAND (% ficg sif¥s 76 T8 Mo I Sq@ (oS et
m (3N )=14.00307u 11 = o ga-c%ﬁaqcfmmozg%a‘wﬁm o5 T
g2 IM WA AW, OIS (A, Ted (@I
my =1-007825u Reos = e |
m, =1-008665u A o——— 1 >O oY
B o— : .
lu =931-5MeV/c? | .
| (a)

eibfere WYl e 1 TS AM, Z, m,, A, m, R MIIYI IR

o FF G A A @R HORieE 3w e e | Ao Do—7T |

Ve 3 AMGIE NEFRICR w7 MeV-(o 2o < | Bo—{ So— Oo—oY

el I, - |
(b)
m(}*N )=14.003074
|
my =1-007825u L A|B|Y A|B]J|Y
. ¢ oo 0o
m, =1-008665u ! 5T 1 o1
| l 1 0 1 o
lu =931-5MeV/c? | T 7
OR / svest (a) (®)
(i) Draw a schematic labelled diagram of a nuclear reactor based
on thermal neutron fission. What is a moderator? Give two
) X
examples of moderator. Write a few lines on controlled .
thermonuclear fission. 1Y+ 1+Ye+Ye+11,=5
BN FHegA =Rl FKEibe Rae-fofes ool Nedi Rrses e
oa oz et | Fan F 2 RN 76 Same @t | Rl wio-
AP MG TAR FES e @I | ‘
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