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2019 (A)
SCIENCE

PHYSICS

Full Marks : 70

Time : 3 hours
The figures in the right-hand margin indicate marks
oF4 aigea gel Qe gga gmila goiad
- Answer all questions from Groups A and B

serially and continuously, and any three questions
) from Group C

o Je° ¢ Salea 9Ag g¢ga aeq gAgdiea G aialaala
aoeq 6 9e° g FaIeg casaIad GeRIe R aae @2
No electronic gadgets are allowed into the
'Examination Hall

aQIal 2R, g 611 RAEAPELIPR AR
60Q F68 66
Symbols used in the questions carry their
~ usual meanings
| ggsa QIege ACROYLT 699678 IR
gd @R K%
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GROUP—A
f—aRUG!

1. Choose the correct answer out of the four
probables given at the end of each bit :
1x7=7
JeQIR Jgda 64F6Q QAR T ALY
R0Q AIQ 0 2aQ% QI 6 :

(@) The angle between E and § in an
electromagnetic wave is

FQIQ-99Q10 GQEIeQ E 6 B oI 2Q
6RIS! 6298
(i) 180°
(i) 120°
(iii) 90°
(iv) 45°
(b) The distance between the .plates of a

Parallel-plate capacitor of capacitance C
is doubled. Its new Ccapacitance will be

C QG 8] IR ISR TRe udea
TRAGA RIEQA MR S QFFUTIA |
NZIQ QU RS 629

(i) 2C

.

(i1) EC .

(iii) C2

(iv) 4C
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(c) Monochromatic light of wavelength
600 nm enters from air into a glass
medium of refractive index 1:5. The
wavelength of refracted light inside the
glass is
600 nm GQE 654 399 194 AR Y
ARIAQ 15 godadie QEe Q9 ARIA
J6Q8 Q6 gEARG AR Qe 6TqY
QY ClUCIER 6L

(i) 400 nm
(i) 600 nm
(iii) 700 nm
(iv) 900 nm

(d) If the kinetic energy of a mbving particle
of mass m is E, then the de Broglie

wavelength A is
Q@ m QgQ <92 605N dEdIR AN GO
88 E 94, 6069 M2IQ @ 6Q10n 096! 644

A 699
(i) hv2mE
(i) _hE
V2m
... V2ME
(iii)
h
(iv) —
V2mE

2 P s e T ey
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(e) The magnitude of force experienced by
an electron placed at a point in the

electric field E is equal to its weight myg.
The magnitude of E is
R 639100 688 E 6a 695N 396 29de
A9 6OITN QERARER OIR BFe mg @e
AR IR UFNR R | EQ A6 6960 ?

(i) mge

(@) e/(mg)

(iii) mg/e

(iv) mg/e?

() A test charge qo is brought from infinity
along the perpendicular bisector of an
electric dipole. The work done on g, by °
the electric field of the dipole is ,
@ 98I QIS gy @ ARE RBIQ CAIRN
QQIC G-y FelIa sasicq 21| IR |
§-YeQ 639480 6mgd do QIR QIR
QY 62

(i) zero
"6]69

(i) negative
Qdlicle

(iit) positive
eIl D

(iv) proportional to 90
qo9¥ QeliQAIN
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(99 Which of the following is the correct
relation among the SI wunits of
capacitance, potential and charge?

AIRTE 6QaS ARG, 63910R 399 8 FIea
NG, IR I9R9Peq ANAG QEIN ?
(i) F=CV |
(i) F =C
(iii) F =Cly!
(iv) F=Ccv!

2. Answer each bit as difected : | 1x7=7 :
deei@ gdgiI°d QAR @G@ﬂI@QIGQ emdl .

(@) LED emits light when connectedin .

(Fill in the blank using

forward bias’ or ‘reversed bias’)

Q.69 _ «I6Q QU Q6@ 9L
2IeRIe ALeR 6Q

(‘ag@dia’ @Al ‘Q98IQ P8R’ eRIR /f

IS Jod /)

(b) Photoelectric emission occurs when light
of wavelength 6000 A falls on a metal.
Will this occur if light of wavelength
4500 A falls on the same metal?

(Write ‘Ye\s’ or ‘No’)
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6000 A oo 63 §5% 2enie o AI9Q
Al 226 afem ANI-TI  Qggn
GUES'1 0@ 6a? a0l QaeR 4500 A gag

SR QBR A6AIR T6Q, co6 @ g9Qa
ace @ ¢
(‘Q S ‘@ epy)
A convex mirror is placed inside water.
Will its focal length change?
(Write Yes’ or ‘No)

SAIS aee edag ad Gesa Q6 QAIRF |
IR 6T 69 adiefie cee 7 o

’ (‘? o1 ‘o epg)
Which series of hydrdgen spectrum lies
in the visible region?

~ (Write the answer only)

2R6YEET iR 6ol 69a1T Qanen
6AY6Q A6R? (6999 Qaed 6me)

Two points in an electric field have a
potential difference of 5V. What is the
amount of work done in moving a charge
of 3 C from one point to the other?

(Write the answer only)

B g s A g
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R 6TQI0R 6896 9aE G FrIER ARIeR
SV S 69GN 3C Qg 6qIGN dpQ
200 TRg AINIBAe QM 660 AREQ
A QTR ? (6299 290% 6R¢)

(f/ The relation between weber and tesla is
(Fill in the blank)

63AQ B 6O IR 2R ARG 6208
| (949165 9o @)

—_—

- in SI unit?
4me

(Write the answer only)

(g) What is the value of

1
4neg

Q GRY 99, IR, ITR6ER 6966 ?

(6999 ARG 6R¥)

GROUP—B
¢—QQug
3. Answer any seven of the following bits :
2x7=14
GoRde cdealad AIBT dga B8R @2 :
(a) Draw the V ~1 characteristic curves of a
semiconductor diode for forward and

reversed bias.
Q@‘i@ I RIARIRT @I@B@Q V~I w34
815]@616‘ B dsilQ 680 IR dae 99 eIl
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(b) State Faraday’s laws of electromagneti,
induction.

TIUEGTQR IQIQ-QAAIE 69 Fangde
QRY AR |

(c) A region in an electric field is specified by
the following potential :

Vi=2+b
: X

where V is in volt and x is in meter. Find
out the units of a and b.

@ QQIQ 6996Q Fee @Y QIesq 3[n)
62R8 :

Vig=2+b
X

d26Q V 6RIResa 99 x foQea gelde
6298 | a 9S° b @ 9@ F¢a Qq|

(d) Determine the changes that take place in
the atomic number and mass number of
a radioactive nucleus after it emits an
electron.
605N 60RF4 QIRAL 69ITN AERRER Felo
AMIdER LI dE] QAT IQ° QgQ
AHIIER ATYQ IRQRR 2UPRE YA |
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(e) Two identical capacitors are first joined
in parallel and then in series. Find the
ratio of their equivalent capacitances.

Gae QAR ARG YA QAR Qe IQ”
qeq cgatea @edid @aualall 6Aq@PR

AG&IeN IR QAR @

() Three resistances, each of 5%, are
connected to form a triangle. Calculate

the resistance between two ends of any
arm.

geie 5 Q a3q Geqle gosaRlg I« 0Qe
g @lace Q°edId QalaIad | 8 Q6dIRTR
caealad Qlga 9 9IS qg crIEa gosal

2o @

(9) Calculate the dimensional formula ,of

electric potential.
FgIQ Q999 60 diees @l

(h) Define equipotential surface. Mention
the angle between the equipotential
surface and the lines of force on this

surface.
qrGee 94 /@R @6 QAN ? AARQQ

qa 6 €@ g8 AR gl AQIQ QweQsl
crica Q! 618G 6mEl |
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(i)  The refractive index of
Calculate the critical g
from diamond to air.

diamond jg 2419
ngle for light going

) K biconvex lens is

Determine the fo
of Curvature ig 30 cm.

PALR | gd € Qg
6969 g TR 63y Beigy X
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(b) V21 and vz, are respectively the
frequencies of the first and second lines
of the Lyman series in hydrogen
spectrum. If v3, is the frequency of the
first line of Balmer series, establish the
relation among vj;, v, and v,;.

Vor NQ° vy, QRIQER 2R6LI6eY QdIRIR
QAR 641 g2 B G0l 6 2gR
26S 1 99 vy, QQ 644IQ AT 6QEIR
2R 29, 6069 Vi, Vay 9 vy, FRIER
AR AR FATNE !

(c) Draw a neat circuit diagram of a half-
wave rectifier using p-n junction diode.
Draw the curves for 1nput and output
voltage. ;

p-n A} QEAUQ NRLR *Q 9P AR O
FERIQ IR Af0e AR A F6RE G

Q263 6RINEIR IR 6FITY AR AR |

(d) An object is placed 12 cm in front of a
convex mirror of focal length 18 cm.
Determine the position and nature of the

image.

18 cm 6TIRIR 684y QI 691N QaR @dd
QgHeQ 12 cm GAOIEa YN QUIKIRT |
goane 2986 6 ggb Fda el
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(e) Give the basic ideas of internet ang
global positioning system.

WIQEA e Qrania §9 aed anseg
SRR QG 9218 QQ |

(/) The mass numbers of nuclei of two
elements A and B are respectively in the
ratio 27 : 1. If the radius of nucleus of B

is 2.4x10-15 m, calculate the radius of
nucleus of A,

295 613 aid A g BQ gi@aQe YR
TMIgERQ agaie QRUKEA 27 : 1. gd pq
IRIAQ Quiqe 2:4x107% m 94, geea
AR PIRAAQ NIAT 2ae XA

(9) Write the expression

Qe wegig FAAIRRQ)
W . 2R, adaeeq geer i NGRS
Sl 6 Queee 6g

QY WEFOYTR Bee
dgIQ 219Q qigy MERS eme) ;
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(h) Define half-life and m
radioactive nucleus. §
between them.

tate the relation

SO0 QiU aig o Y 9 ARG
2119, T 6290 Aiea A9l Aed eaa)

(i) Define isotope’ and isobar’ an

_ d give one
example of each. g -

‘U6’ NG “REANIRYR AR 6w
NGQ° QYRR 600 @8 aQleqd J211

() In Young’s double-slit experiment, the
fringe width is 0-1 mm when light of
wavelength 600 nm is used. Calculate
the fringe width when ‘the - entire
appafatus 4is._immersed in a' medium of
refractive index 4/3 by keeping the
source of light in air. S

aFe een-ge aieQ 600 nm QG
BT AR N @R IF 99
0-1 mm @41 26AIR LG Y ARICER OF
aqg gl 9eg 4/3 JeREIR Qe IR
ARINER Q@1 AN, 606 I8 dF AR Qal
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GROUP—C
J—a@lel

AnsWer any three of the following questions :
7XS=21

B0t ggeee Frg caewIad G6ITQ 29 @Y

5. What is photoelectric effect? Frame Einstein’s
photoelectric equation. Discuss how it gives
the concept of threshold frequency. 1+4+2=7

RIR-GgIe gRe @67 eI
CAIN-TIe ANRRIT FOe @l el @A
JRIQQIFN QAR AUIQE! G4, AR @

6. What is modulation? Discuss qualitatively
~about amplitude modulation and frequency
modulation. Mention the advantages of

frequency modulation. over amplitude
modulation. v | 1+4+2=7

AgRS @¢? AR TR N AGE FgRR
AAREQ QeI IERIFR @A | LA APRE LA
219@ AN RUIYEGR QBRY [Q1|

7. State Biot and Savart law. Derive the
expression for the magnetic field at any point
on the axis of a circular current-carrying
loop. Find its value at the centre of this loop.
2+4+1=7

/205-D ( Continued j]
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e 6 AT AT Q6Rs @ql 34Q 6919
con @QASI N9 QAINIA 9ERIQ AW cadlq
6193 GLEQ PANA 619 AR NLRT Bgde
6| 98 QEFIR 6RQEQ AR Ay Fdal Fa

8. State and explain Kirchhoff's laws for an
electrical network. Apply these to obtain the
condition of balance for a Wheatstone’s
bridge. 2+5=7
FAATT CRIOR R dIR QAR 6Rd |
PGP MQRIQ @Q 67T FoeaQ SRR dAgRe
IR 98 QIR Al

9. Discuss Huygens’ principle. Prove the laws of
reflection of light using this principle. 2+5=7
IEIRR QA EASR @Ql @ Farg LA
Q4 2eRIe gETRea Fad Jald @l

* * K
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