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{ A man was assigned to find the average age of
a class of 13 students. By mistake, he included
the 35 yr old teacher as well and hence the
average went up by 2 yr. Find the actual average
age of the class.
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SET-D
Roll No. “’}3{;3 ‘&Ktﬂj

Total No. of Printed Pages—15

603 R/E
( Regular/Ex-Regular )

PHY

_(Science)
[ As per 2018 and 2019 Syllabi ]
( For Students registered in 2016 and 2017 )

2019 (A)
SCIENCE

PHYSICS

Full Marks : 70 -
- Time : 3 hours |
The figures in the right-hand margin indicate marks
8¢ aigea gel aell gga mila goIag
- Answer all questions from Groups A and B

serially and continuously, and any three questions
from Group C ‘ |
o ve° ¢ Salea 9A9 gga aea gAlgdiee G FRRER
QIR6q @8 1e° 6 NI 6a6A13a GeRIG 99a AaR @
No electronic gadgets are allowed into the
' Examination Hall _
qaial @r. g 67193 RERNPEEIPR ABAIE
coel F6TY ZI6E
Symbols used in the questions carry their
 usual meanings
| geea QIREe ACROYFT 6969 IR
2d eee @08

/205-D Techofworld.In ( Turn Over )
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GROUP—A
a@—aual

1. Choose the correct answer out of the four
probables given at the end of each bit :
1x7=7
Jeoia ggIraq 68186Q QeI QIRE AR
20Q FRIQ 09 QG QAT 6Rd

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

9Q1Q-97910 Qa6Q E 8 B crica ol
618 6208 '
(i) 180° '
2 1000 1 €chofworld.In
() “1202 =¥ -
(i) 90° ™ -
(i) 45°
(b) The distahce between the _plat_es of a
| ‘parallel-plate capacitor of capacitance C
is doubled. Its new capacitance will be
C dIRel I8 99 QFIsale TR uGea
TRAQA U MRUIR 9GS QFDeUTR |
NZIQ 92l IQGI 689
(i) 2C

(i) 5C -
(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 OQGT 656 G348 YRR ZIEAIR Y
ARIAQ  1-5 godadie @&6e Q9 AR

© 698 @6al gEAGe 2CRINS ee 6aalY
QY FRIFER 629 b, G5
(i) 400 nm o Y |
i) 600 nm | €chofworld.In
(i) 700 nft 4 ‘

(d) If the_kineti¢ energy'_('f)__f a moving particle
~ of mass m is E, then the de Broglie
~ wavelength Ais
9% m 9gq 598 6AITN bsIR FARIQ 6OR
68 E 24, 6062 1210 @ 6310R 0ae 63

A 629
(i) h2mE
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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 mg.
The magnitude of E is

R 63409 63Q E 6a 66N agea 29@e
&R CAIN QEARER OIR 8RR mg Q@0
AR IR UFAQ R6R| BR AGAIE 6960 ?
(i) mge B NN
[ elmg Tachofworld.In
(W) mg/e s N
W) mgfe” TN
() A test charge' qo' is _bfbught from infinity
~along the perpendicular bisector of an |
‘electric dipole. The work done on g, by
- the electric field of the dipole is ,
R aQisl 999IS g, @ ASS QAQIQ 691G
OgIe §-Yea Somia cadiea 261 Qi

9-Y9% 69910% 6ued g, @aeq adea!
QY 689 : *-
(i) zero
Sl
(i) negative
sl
(iiz’) positive
URIOIR |
(iv) proportional to g,
go49R QAR

IR T
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(g9 Which of the following is the correct
relation among the SI units of
capacitance, potential and charge?

AgRGe 69dT uIGe!, 63910 aQ 8 lFa
Ng. 2R IRRYFR AR @fm ?
(i) F Cv

(). F _:‘C'_l.v' - TeChOfWO I’|d : I N
(ill) F = C'_]_V_l : . S
(iv) F = cv-l

2. Answer each b1t as dlrected S 7y
g6EIR GYren aeR ee%ugquea GGIGI h

(@) LED emits hght when connected in:

(Fill in the blank using

‘forward bias’ or ‘reversed blas’)

qq. K. @. @ RS A6AT F6R Q)
2RI YRR FEA | | |

(‘Ug@de’ @l ‘aqiq 499’ eLIR /8

JRIAIRT ol @)

(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 ‘Yeg’ or No’)
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6000 A QQe c3dy dda 2spie o Ao
Al e adem ANR-TGIE Qe
U6l 9@ 6 aqld QueR 4500 A gqg
6Ady Jde e 069, 6969 <@ gdey
a5Q &9 i pitses

Techofworld.In (¥ %4 @ &) |

(¢) A convex mirror is placed inside water.

- Will its focal length change?
s (Wnte Yes’ or ‘No)
- 86N @R odeg S G96Q. QS QIRG |-

2R 6TIRIR 636y 'déi@@_‘_é eee dr

- (Cuores)
(d) Which series of hydfdgen spectrum lies
~~in the visible region?
= (Write the answer only)
UR6QFT MR 696 6gaD Qe
6Q6Q 6@ ? (6299 @00% eRy)

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

(Write the answer only)

0S-D
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NP 6RQI0R 6996R 9a8 G AR FaIeq
SV €T QI 3C Qg 6aITa §gQ
AIQ FPQ AAIBAC F6M @60 UGG
A P ? (6999 2008 6nd)

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

63QQ B 6oOM IR gal AMRE 6208
Ny \ (499165 Jad @Q)
Techofworld.In

(g) What is the value of ~ in SI unit?

ame :
(Write the answer only)
1
4

Q GRY Q. Q. IRNER 676E ?

(6297 ARG 6nE)

GROUP—B
—QQlsl
3. Answer any seven of the following bits :
' 2x7=14
Bgaie casTlad AISE g9e aae & -
(a) Draw the V ~1I characteristic curves of a
semiconductor diode for forward and

reversed bias.
Q@HQ 2 RINRILT @I@G@Q V~1 @36
215]@6!9 @ asllQ 53Q a0 AR 99 6 |

5 _—
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(b) State Faraday’s laws of electromagnet1c
induction.
TUCRERA FIQ-9AR1Y 6gREIR QAR
LERS XA |

(c) Aregion in an electric field is specified by
the followmg potential :

ofworld In Vix)==+b

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

@ 8919 6896 SeQ G‘ﬂ RAUMR goR
6203 :

'V(x) =25
' X

J96Q V 6RIQEsR QR x ﬂG‘QGGl JRIEIQ
6288 | a 9 b Q IeR ma Q|

(d) Determine the changes that take place in
the atomic number and mass number of
a rad1oact1ve nucleus after it emits an
electron.

605 60994 PIRAQ 6aITN RERRER Gde
AALER IR AN QAT 9 9L
HIER ATYR VLR KRR KR |
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(e) Two identical capacitors are first joined
in parallel and then in series. Find the
ratio of their equivalent capacitances.

QaG Qe IR gelesl gaieale @6 NQ°
geq 6gaeq Qedie  aaucal] 6AgGaR

qaaia diGel gaRa! 9 Techofworl

each of 5%, ar€
le. Calculate
ds of any

() Three resistances,
connected to form a triang
+the resistance between two en
aril.
gesie 5Q fd Scold ghearig 9 9ee
2IRIeQ Q6% cqIdIed| 9@ AedITaR
cacaled Qlga ga 918 9F crRIEQ gosal
2Iee @l :

(9) Calculate the ‘dimensional formula .of

electric potential.
FQIQ 99eR 60 2eRe @

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

surface.

qGee QF @@ @4 AT AR

ga 6 @ 93 Adea gl JQIQ Wl
cRIER 2Ial 6R1ES emet |
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() The refractive index of diamond ; 2
is 2.

Calculate the Critical
' angle for |;
from diamond tq air, i

419
going

Y01 goQagie 2419 269'| dicqie L1

@ '% ol @AUCR o 6160
e Qe |
| | eI (SaTal

0) A biconvex lens i

e_@e:sj 92 6710 636y A oq |

any seven of th
€ following h;
g bits - 3x7=01

oﬁa [Pl emef :

TIRES 6acRad qioa g9
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1 €CIr1OIwWorlia.iri

(b) Va1 and vj3; are respectively the
frequencies of the first and second lines
of the Lyman series in hydrogen
spectrum. If v, is the frequency of the
first line of Balmer series, establish the
relation among vj;, v, and v,;.

vor N@° vy, QRIREN 2R6gl6ee *dIRIR
ANIY 6géNa gen B {1 6asia AR
2691 98 vy, IQ 6541 QAN 6QdIR
?JIQ@ g\"l 6069 Vai, Vzp NQ@° vy, F1RIEQ
- 9Ql QAT FAFR @Rl

‘(c) Draw a neat circuit dlagram of a half-
- wave re’ctiﬁér'ﬂsmg p-n junction diode.
- Draw the curves for 1nput and output
- voltage. D et
pn AR Ql6AIQ UL G-?Q e 21@ CRNT
IR R A 1NN @ QGQ‘SI ¢
@644l e@mega aiel 60615¢ 29% @al

(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 6TIRIQ 676 29I 6AITN e 2dé
| QgEea 12 cm 99016 94PN QUIKIRE |

goane 296 6 ggo fda aal

[, » TS { Turm Ouver
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(e) Give the basic ideas of internet angqg
global positioning system.

BUA 99 QAgRie G0 aad Qrseg
SRR UG 9219 9

" Techofworld.In
(/) 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. s G

THIGFR g delgen 27
= Qq@ﬂ% Q"”Q"é 2:-4x10°15

m 249, 666Q
AR PIRAAQ IS Lo eI

@
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(h) Define half-life and
radioactive nucleus., S
between them.

tate the relation

SORYa QIR0 A of g oo eqed
211 g@al SAYeR ISR Q! QNS g |

. Techofworld.In
()  Define isotope’ and isobar’ and give one
example of-each. PV &

‘ARCACSIY e’ AUREASIQYR AR 6
N@® g6oiaa 6aIc @@ eGIeea Qa1

() 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
apparatus is immersed in a’ medium of
refractive index 4/3 by  keeping the
source of light in air.

e @eR-J¢ dIfIea 600 nm  GQE
caJiGda 2RIR NI @6R g9 99
0-1 mm @41 ZI6AIS AL SIg AR QF
qelg 98l dag 4/3 9oARdE IdQ @
ARIFER Q@1 QIN, 666° 8 dE 2RARQ @A
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GrouP—C
—Q@IG!
Ansﬁrer any threé of the following questions :

Techofworld.In
5086 g99ee Fug caslad FeaIca 28R @ :

7x3=21

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

26RIR-GgIe  gRIe  @4?  2RRIIeQe
RS- Q@ll@ qqmaae 5109 @fan qgl @9
g@mmu anfaaca ulaen @\'1 aieﬁm@@l |

6. What is modulat1on? D1scuss _quahtatively
_about amplitude modulation and frequency
modulatlon_ Mention the advantages of
frequency modulatmn over . amplitude

modulatlon TR e o 14442= 7

AgRe @d7 aie’ RS 9Q° 2GR dgRe
QAREQ JAIR AICRIPR! Q| LI FgRe 26T
2198 FgRER JRUIGER ABRY 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. .

: e 2+4+]_ 7
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aae 8 AT FAN QRN @a| QR 69I0
gep FQUSI @ QEIRIR QUM AT eadiq
6198 SLEQ PARIC 689 Ul QYBRT Saae
ea | M€ PN 62Q6Q 2R Y Fda @q |

8. State and explain Kirchhoff's laws for an
electrical network. Apply these to obtain the
condition of balance for a Wheatstone’s
bridge. 2t 2+5=7
FORUFA QIR TS AR FAAIR! 6RS |
e QLR @Q 6AITY oA Fea AgRe

% da g7« Techofworld.In

9. Discuss Huygens’ principle. Prove the laws of
reflection of light using thls pnnc1ple 2+5=7

aq6aRw Fad 2RISRl aal @ Fang @q@ma
@3 2ealR g@q@m Qaq gae Qql

* *k k-
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