[{BYJU'S

The Learning App

Odisha Board Class 12 Previous Year Paper -2017
Physics

603 R/E
( Regular/Ex-Regular )

PHY
( Science )

[ As per 2014-2017 Syllabi |

2017 (A)
~ SCIENCE
Total No. of Printed Pages—19 B
Roll No. .' SET-C

Full Marks : 70O
Time : 3 hours
The figures in _the right-hand margin indicate marks
oFE arIgea <l Qe gge fgaYle geied
Answer all questions
IFIG gga aax o
Answer the guestions from Groups A and B
sernally and continuously
@ @ ¢ SRR g Kea grigHasa G Faee?
BEE! Emo!

No electronic gadgets are allowed into the
Examination Hall

sl @R AP 6@laT KRl JaUE
eoe Feaal EI66
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1. Choose the correct answer out of the four
probables given at the end of each bit :
1x10=10

JENR gYIdIR 661860 FAINNYN ST Ay
Qe AXiQ Of Qa6 9 ead

fa) Two transparent media A and B are
separated by a plane boundary. The
speeds of light are 2x10°® m/s and
2:4x107° m/s respectively in A and B,
Then the critical angle for a ray of
light for these two media is
R g8 AR A G B @ Q0P QA QIR
QAR NG AZR | A G B6R AUSAFR 6961
QAREF 2x107% m/s ¥9Q° 2:4x1078 m /s
26S'| 696Q FIYA QAT UIN ZIERIS QTR
AR 61T 6208

@;m—l 0-833
fi) sin~! 0-751
(iii) sin~! 0-482

(iv) sin™! 0-406
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(b) The minimum distance between an

object and its real image formed by a
convex lens of focal length f is

CTIRIQ 6REH £ 2RI IR QR 6RQA FIRI Q]
@ QIge godna Qgoig ARq 999
6268 SRE

0 f
i) 2f
(i) 3f
(iv) 4f
(c)

In the given circuit diagram a junction
diode x ~y has been connected to a
source of e.m.f. The semiconductors x
and y have been made by doping the
germanium crystal with arsenic and
indium respectively. Then which of the
following statements regarding the
diode is correct?

Q@ 9Gie 0gea IR dR-QIEAIR x ~ y I
.44, 92 QLo I°YS 61T 1 FAIRAA
goee QAN ACIFQY W Qdaq
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Qe QIR QI 9§ x 6 y 28UteIn gee
PQUIIRE | 6069 PIEeT anree O] @B
ER9 7

fii x is ptype and y is n-type
semiconductor and the diode is
reverse biased.

x 6268 p-gFI9Q B y 6208 n-gIR
2AG0ReIT 9e° QIEAIRT aaIR 49
2660 |

fii) x is n-type and y is p-type
semiconductor and the diode is
reverse biased.

x 6268 n-g9I0R 8 y 6208 p-gYISR
ARORRIG 9Q° QIERIGT QaIQ 99
269 |

fiijj x is p-type and y is n-type
semiconductor and the diode is
forward biased.

x 6208 p-gQIoQ 8 y 6288 n-gRIoa
PIECRTI] 9e° QIEAIRT UYGES 26e |

Ms n-type and y is p-type
semiconductor and the diode is
forward biased.

x 6208 n g9I0Q B y 6268 p-gIeR
AEORSIR! 98" SI6AIQT AgEae 26T
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(d)

(e)

An a.c. source given by V = V; sinwt is
connected to a pure inductance L in a
circuit. If Iy is the peak value of the
a.c., then the instantaneous power in
the inductor is ;
9@ 48, @9 V=V sinot QR geIfie
62108 | ORTAER 12 9* g 6AIOR QAT
Y31 0% 4.3.9 QIR R I, §9, 6969
gdedIeetsa QIRadie aIgiq 699

(i) VolgsinZot

fi) Volo /2 sin20t
fiii) =V, I, / 2 sin2at
fiv) ~VyI,sin® ot

The  relationship between  the
transistor parameters a and B is

gIgEea gIee o B B AR QI ANGE
6208

i) a=1+p
fii) a= %

i o
)

2 o
fiv) p= 1+ )
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() The -ve and +ve charges of a dipole of

fgj

moment p are pla,ced respectively at
points —ia and +ia. If y>> a, then the
electric field intensity due to the dipole

at the point located at jy, is

p gd I8 9@ §-Yea eacacR 6
GPR OINQPe QRIgEn —ia B +ia 99

Qoea 2e80 | 99 y>>a £9, €669

3-USG 6QIg jysR A9l e6R SgIQ 688

@199l 689

() p/2neoy’

(i) -p/2neoy’
ﬁi‘},j;f 4ne oy’

fiv) =B/ dneoy°

The potential difference between the
ends of a uniform conductor in a
circuit is V. If J is the current density
in the conductor and ! and A are its
length and area of cross section
respectively, then the resistivity p of
its material is

FQYQ URO2ER 2RI IR AFAARIRIR gi8qa
ARMEQ IQIQ-QaQIeq V Uee | a@
AGQIRIG AIIER SGIQ-69I9 AT J Y9,

49" 18 A QEIFEN ¥R 6T 6 gE6RIA

QTR §9, 6969 YR Ige Tlda
gosael p 629

(il VIJJA

(i) WV
fiii) VI J
iv) V/1IJ
)
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(h) A rectangular wire loop with sides a
and b carries current I in the
anticlockwise sense and is placed in a
uniform magnetic field E with its
plane perpendicular to B. Then the
magnetic force on the loop is
digeeea sﬁm a B b g9l IR 2SSINR
o1 QLR §QIQ 610 22 P64 e
2IR AAGRE 121 GREYRI AAPARA 63 B
go an QISR Q6T | 666T FETER
aQaQl PARIC 9@ 6268

() 1@xB)
(i) 1(b xE)
i) 1{dxb)x B

Wu

(i} The average life of a radioactive
sample is 2 years. Its half-life in years

i=

e SOS30 RN AR QRIS 2 od

2T |1 uRia AS-2IGRR P e
i 1

fii) 1-347
(i) _1-386
(i) 1-693

Gl

An a.c. source is connected to a pure
capacitor. The capacitor is charged
‘during the

@ 4.8, e aie 9w ge _AIGg acsais
QUUAIRE | 6962 MITGT 699 AADED TIDS
24, SI"l 62T

fi} first and second qguarters of the
a.c. cycle
4.4, oxa gan 8 o egars

fii} first and third quarters of the a.c.
cycle
4. oxa gaa ¢ eew egdira

fiii} first and fourth quarters of the
a.c. cycle
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L TR e e

‘ﬁv,l second and fourth quarters of the
~" a.c. cycle

4.0, 98% §910 6 ogdl ogdrs

2. Answer each bit as directed :

Q6SIR gYraa Aaa PEIAIQUER WY :

(@)

(b)

(c)

A pure inductor is connected to an
a.c. source given by
E =Epsin (1007wt - )

The instantaneous power of the circuit
will have a frequency of S C Hz.

(Fill in the blank)
¢ =gqsin (100t -¢) QA 98 Q. 99
Q20 ¥R g8 964Ie I°YS SRIIRE | 69%

a0ge6R SIREER AIGRR g’ Hz
37

(§RURIGT gee @)
What is the ratio of the efficiency of a
half-wave rectifier to that of a
full-wave rectifier? i g ol
9q AN-09F TIRRIR QWG B
gd-0ag FEAIR ATOIR AFUO 6969 ?

Satellite communication is brought
about in Hz frequency range.

0" %in i the blank using

micro/nano/ giga)

ROgR 6AINISANS! 2% 2Igh 9faqER
QFILR cRIReN |

(AIRERI/FI6R1/TC MR AR JuAIR
Jed @9)
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(d) y-particles are not affected by a
magnetic field, but are affected by an
electric field.

(Write Yes or No)

Y- FEQIGFR SARIO AGRINI NS 223
o, 39 60940R cAGYIN INTP g3 |

(‘@ G ‘e’ engl)

fe) Two thin lenses of power 2D and -4D
are kept in contact. What is the focal
length of the combination in em?

~So 6 (Write the answer only)
2D 6 —4D QIgQ I8 Q9T JeRl 69g9q
U0eq T°ge 2R 9Re8 1| @ aYea
TR 6T6N cm6R 6R6Q ?

(6999 QROT 6nsl)

{ﬂ. Define mobility of the charge carriers
in a conductor.

| QRS0 O'Rl ewE
Am%awafggk PN '-Lﬂ*j(

e between the
gcographmal mc:ndian and the
magnetic meridian of the earth.
Qge1e cilcaiPe 2@ o9 6 gAea
2FE OF FRNER Q1 Q10T FIF 6RS |
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(h) How much is the charge deposited on

]

the capacitor of 10uF charged to a
potential of 100 V?

(Write the answer only)
10uFQ N@ UGeE 100V TeQ adve
ORe QAR 6IY6R 6969 ©IF ABo
62Q ?

(6997 @89F 694
ponenililu -}Cd
Which physical quantity is expressed
in Tm/A?
609 6WoR QFFE Tm/As@ gels
QU ?

The angular momentum of the
electron in the second orbit of the

hydrogen atom is 2h/n. Jm/-rr

{Currect t.he sentence, if required,
without changing the
underlined words)

RCLERY RGN  Fol *T6R
QPENFSRN 6RIEND A°6Q6 2h /1 26T |

(6RuISE 0RQFe @ SRR 2ISENS
“626R QIQYT QAR QQ)
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3. Answer any ten of the following bits :
2x10=20

FOAdo caeTgd QAT gYran K8 R :

(@) In Young’s double-slit experiment,
Inax:Imin = 49:9. Calculate the ratio
of the intensities of the individual
‘sources. .

QTSR GEL ANRUER [y i Ty = 49:9.
6LER QUYL §-019010 AZUIE Rk @6t |

(b) Calculate the ratio of the longest to
the shortest wavelengths of Balmer
series of hydrogen spectra.
Qp6glee] dive QAR 694168 2R
1def B YN CAFTEIAIR 2AQAUC KR!
@ |

(c) Write the truth table and circuit
symbol of a two-input NAND gate.

66T two-input NAND 6969 Qg4AIS
ARE 6 9892 9oL R |
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i 68
20

120
- AWA—

i
]__M*ﬁ v

Calculate i in the given circuit
applying Kirchhoff’s laws.

0Q Q9ie-uGudeR GQege Fangie
RUSID &8 | 996 @9 |

(e) The distances of the real image of an

object and the object, from the focus
of a concave mirror are respectively b
and a. Find the focal length of the
concave mirror in terms of a and b.

R 2969 edeq cgaoIp oded QI
Q8 9@ °ga QPR golR 9ael B 6QR
Qg Y01 Q2IEA b 6 a USS | a B bY
RN 90 edefe sTRR Py Ada
e |

Explain the working principle of a
step-up transformer.

@ QAP cIgadea Qdiedel Fas
geigl |
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(g)

arNac

Point charges 1 uC, 2 uC and -3 pC are
at rest on the X-axis respectively at
points x; =10em, x; =20cm and
X3 =30cm. Calculate the potential
due to the charges at the origin.

X-U8 @dex x; =10cm, x, =20cm
99" x;=30cm QQYFRER QAR
1uC, 2pC 6 -3 uC adAQ I I9gRe
goegieq QuIaed | B o1Isgde ealg
X-289 24 T96Q G99 S0 /x|

The current in a resistor varies with
time according to the equation

I=5A+2As 1t

Calculate how many coulomb pass
through the cross section of the
resistor in the time interval between
t=2s and t=5s.

9Q goeaRIGER fe SguQ 699 ana
Q@e

I=5A+2As""t
¢ ugail adele gdl Qaq

QIQUS t=2s B t=5s RN 1T
JoeRIRTR gR6RY 69R 6969 ¢RI oI

geie
(i)

i/ Deduce the dimension of the

6ET, WwhHl @6l |

Explain Biot-Savart law.
QRC-ANITE DAFT gl |

resistivity of a material.
R 99Ida gosaeia §AF ige e |
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(k) A circular coil of 100 turns has radius
4cm. It is placed with its plane
perpendicular to a magnetic field of
3 T. If the magnetic field reduces to
1T in 02s, calculate the em.f.
induced in the coil.

100 601 S92 9! FAINIR S EAIGIR
MIQAS 4 cm 26T | NLIQ AGRT 3T
gARIE 638 9F AR RINER QWIAIRE |
Q9 92 9AMG 688T 02 s CRINER 1 TR
FFQIN, 6969 IR EAIPITER YeEIGE
Q474G 996l /9 |

() Show that the SI unit of EB/p, is
W/m?.

Qél2l 69 EB/u,Q 4.1, 999 6968
W /m?2.

4. Answer any three of the following bits : 3x3=0

G0R 9gragde Mg cAsdlad Senita a8
emel ;

fa) A plane mirror and a convex mirror
are at distances of 20 ecm and 25 cm
respectively from an object. Determine
the focal length of the convex mirror if
the images formed by both the mirrors
are at the same location without
parallax.

4@ 2GR o6 6 99 AR 9dd 6RaT 9@
QgoIR BAIGEA 20 cm B 25 cm §RGIEH
QUAINE | A7 R0 dd QI 98 959
2af QR ARER S0 gKINIgER G0e
223, 6060 989 CUETR eI 6Ta
fda e |
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(b) The wavelength of a photon is equal to
the de Broglic wavelength of a particle
moving with a velocity v. Find the ratio
of the energy of the photon to the
kinetic energy of the particle.

4R 610G SR OR6Q0 KR BFaIR
<@ edea 9ol coas@dy av aal |
671599 68 6 *deIPa 9 e8a agae
fda eq |

fc)

(d)

Derive the relation between the
electric field intensity and the
potential gradient due to a point
charge at a point in its field.

9@ 82 IS 6915 92IR 688 FRIIT 9@ S96R
J8 698 9196 8 TR 69F4g FRINER A

el

PGS Gda oq 1

The power dissipation-is 20 W when a
combination of three equal resistors in
series is connected to a source.
Calculate the power dissipation when
the three resistors are connected in
parallel across the source.

U868 Q'YB A1 P6RI0 ARG gTERRIS 9T
Q9 02 A°YS 626m AGR-SA 20 W 29|
66066 @8 OF gPeaIR AFIBR RIS
9% 29 92 2°YS 29, 9IGI0-949 990 Ka |

(e}l A galvanometer of resistance 100

gives full-scale deflection for a current
of 10 pA. Find the resistance needed to
convert it to an ammeter of range 1 A,

100Q gO6RIN-GEE IR JIRNERIFCQ
10pA QU@ 6910 A gd-caq Seade
291 <29 1A O6Qe-389 wfcqse
QLIRS G LIS gTeRUN 95 99 |
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5. Deduce the lens maker’s formula. T

6RQQq frielw gt fea eal
Or / @Al

Establish 'Einstcin'ls photoelectric
equation. Discuss how it gives the concept
of threshold frequency and stopping
potential. 4+3

2IRQIRTRR 2IEAIR-IPIR ANeRET goRIas
@9 | 92l HUT GRS Q1A AIFE 9" RIS IR
ANREQ ARGl @4, AR KR

Derive the expression for the capacity of a
parallel-plate capacitor filled with a
dielectric. 7

QQIEReie a9ld QIsl gd A9 9w IAIBR TRR
AP UGG AR HBRT FoAR *a |

Or / @4l

Define electric current density and write its
relation with the current. Derive the

relation between current density arnd
electric field intensity. D5
SGoUmx—sgI AT AR emT U9 SoUR—eglo
QEe 9Eit: AME [ERD 6 | SEYF—egie QmS

9 SoYT 6EIT O1ET FRieEw a9 AMTe Gafs
e |

Explain what is the effective wvalune of an
a.c. and derive the expression for the same
in terms of its peak wvalue. +5

.. gea gy 2’6 ST 99 9IaiR 9eis
QAEFIT FRY SISTIN Fol SYEST Fane @l

Or / @Fl
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Explain the working of a p-n-p transistor
with a neat circuit diagram. Discuss its
input and output characteristics in
common-emitter configuration. 2+2+3

9@ gdee ofice 9@ Q@ p-np TIPEQRR

dieidel el el feea B QRse

2FRISARGPR ARINE GLTR TRILER ZISRGR!
@6 |

W
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