www.mpboardonline.com

Higher Secondary “CBSE” On Demand Exam. December-2019
TR AHUS] Wi Hdwag’ dfF ferws o, fiaR—2019 (G IavR)

964
favg : Aifve fasm Qsia®)

Subject: PHYSICS (Theory)
T 1 03 U qulteh : 70

Time: 03 Hours Maximum Marks: 70

® FHUIAT Sifg X of fh 39 Y- H Gf3d IS 1 ¥ 16 £ |

* UT-—UF H IR BT B IR fIT Y HIe TRR T BT IIR—IRADT & & I R o |

* FUIT Sifd &R of & g9 yea—ux # 27 e F|

® HUIT YT BT IR [oRIAT Y& B A TS, U BT HAIP ey (o7 |

o U YU BT Ued & U 15 A &1 99y foar I B |

¢ Please check that this question paper contains 1 to 16 printed pages.

e Code number given on the right hand side of the question paper should be written on the
title page of the answer-book by the candidate.

e Please check that this question paper contains 27 questions.

¢ Please write down the Serial Number of the question before attempting it.

¢ 15 minutes time has been allotted to read this question paper.
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T 59T —

() & go7 sifaarf &/

(i) 39 Fo7-95 & TR 47T 8 —GUs—3] GUe—§, GUe—d IV GUe—7 /

(i) @S-8 § VH—UF b & 5 Y97 & WUS—F H gl 3Bl B 7 T &
GUS—¥ 4 T 3Bl & 12 FIT & GUS—T H Gre Bl & 3 J97 &,

(iv) @I 77 f[dFeg 78] & &cids V& 3% & & J971 4 & 3@l & & 971 4 a7
3Bl & v ge d iV uig 3wl & T g F G [ddeq gerT 39 T &
gl VF ge9 H & Haet Vb By BT FITT BVl 8

(v) 8T 31aedFE & 3T wifad Rervia & [Rwfcrfead qoal &7 S9IiT &Y dbd &/
c=3x108m/s
h=6.63x 103 Js
e=16x10"°C
Wo=4nrx 107 TmA"
€ = 8.854 x 10"2C2 N'' m=

=9x109Nm? C?
47T80
me = 9.1 x 103" kg
Mass of neutron = 1.675 x 10?7 kg
Mass of proton = 1.673 x 10?7 kg
Avogadro’s number = 6.023 x 1022 per gram mole
Boltzmann constant = 1.38 x 102 JK
General Instructions -

(i) All questions are compulsory.

(i) This question paper has four sections: Section A, Section B, Section C and
Section D.

(i) Section A contains five questions of one mark each, Section B contains seven
questions of two marks each, Section C contain twelve questions of three
marks each, and Section D contains three questions of five marks each.

(iv)  There is no overall choice. However an internal choices has been provided in two
questions of one mark, two questions of two marks, four questions of three
marks and three questions of five marks weightage. You have to attempt only one
of the choices in such questions.

(v)  You may use the following values of physical constants wherever necessary:

[964]c-12

c=3x108m/s

h=6.63x 1034 Js
e=1.6x10"C

Wo=4ntx 107 TmA"

€ =8.854 x 1012C2 N'' m2

=9 x 109N m?C?2
47T80

me =9.1 x 103" kg

Mass of neutron = 1.675 x 10%” kg

Mass of proton = 1.673 x 10?” kg

Avogadro’s number = 6.023 x 102 per gram mole
Boltzmann constant = 1.38 x 102 JK
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gus — 3
SECTION - A
1. g9 @ dRU v & 9 fagd &= (E) &1 f=ian fa@™ arel & asb (91)

gIY |
Draw a plot showing variation of electric field (E) with distance ‘r’ due to a point
charge ‘q’.

31e7d1/ OR
T g & B fRya syl B aRMRT B | T aE g s i AT g Ak
RUIR

Define dipole moment of an electric field. Is it a scalar quantity or a vector
quantity?

2. fega amgel 'p’ & fgga & wweag dd d fegd @ W s fdg A9 faga & =
e g B d% Td AL $BI RO & A7 of ST e 2| 39 ufhar # g g
BRI DT ITOET N |

A charge ‘q’ is moved from a point A above a dipole of dipole moment ‘p’ to a
point B below the dipole in equatorial plane without acceleration. Find the work
done in this process.

31e7d1/ OR
T faegd arad & Ue wafavd 9dg @ e g w figa &3 & Ya] d9aq
FT BT &7
Why are electric field lines perpendicular at a point on an equipotential surface
of a conductor?

3. U% [dT[d IRMEE! JIHR UK (BRC W) & BRI abid &5 DI V& iy |

Draw the magnetic field lines due to a current carrying loop.

4. g o) AAE WR THT DI BT A 90 Dal W 87
Where on the surface of earth is the angle of dip 90°?

5. HeAl— Adg S’ I H aRAMNT B, S 37 & fg B (Rere) warT # aafaeso
e BT SUTET BT B foIT 3Maeqsd 2 |

Define the term ‘coherent sources’ which are required to produce interference
pattern in Young’s double slit experiment.
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gusg — §
SECTION - B
6. WA BIHH I IR A (TUR) A13iR Az (A2<A1) & 3T ITS oAl BT STIRT
Jgead (slicifded o) & ®U H T WG ColRpu el A AT
(eSr) B, W fopar AT & | ST fANST AT BT U R 87 3T TohRepIy
B gHE P 3R FI? BRI S |

Two convex lenses of same focal length but aperture A1 and A2 (A2<A1) are

used as objective lens in two astronomical telescope having identical
eyepieces. What is the ratio of their resolving power? Which telescope will

you prefer and why? Give reason.

7. (i) omIRI 6.0x 10 BT BT YHavll YN (AHERMCH dlsc) ook gRT T
B 21 Sfid 2.0 x 103 W ofdd 21 &id @& gRT 3iad Ui dde
Safoid BISH! & | Sd B |
(i) T geTer A9l wds W Smufd fafeRor & oy e favd g1 99
fafepRor @1 Argam @1 <l 8T U % Fify |

(i)  Monochromatic light of frequency 6.0 x 10 Hz is produced by laser.
The power emitted is 2.0 x 10 W. Estimate the number of photons
emitted per second on an average by the source?
(i) Draw a plot showing the variation of photoelectric current versus the
intensity of incident radiation on a given photosensitive surface.
8.  TIZRIOM WAM] H Ugell I el H URGHAT B §U gelagi= &l diTaed Aid
BT |

Find out the wavelength of electron orbiting in the first excited state in

hydrogen atom.

3qdr/OR
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TH 12.5 eV ol & Soidg= ol &I SUINT HHR & YA TR T IR0 ggglo
URATY] P I BRI D [oIg fHAT ST & | U =T H URAT] §RT IS
AT BT TR 3R T YHR SIS+l DI SRl b FeiRd o |

A 12.5 eV electron beam is used to excite a gaseous Hydrogen atom at room

temperature. Determine the wavelength and corresponding series of lines
emitted.

9.  12Q & e URRY H Sirs+ R Ig[d aiesd a1 emf (E) &1 99, R iiaRe
gfeRET ' 8, 0.5 A & U gRT I Bl o | 25Q & URRY ¥ s 8 W I8
0.25 A @1 gRT I Heehl & | FiRa a—

() fagd ae® 91 (emf)

(i) e P rMaRe iR

A battery of emf E and an internal resistance ‘r' when connected across an
external resistance of 12Q, produces a current of 0.5 A. When connected
across a resistance of 25Q, produces a current of 0.25 A. Determine-
(i)  The emf
(i)  Internal resistance of the cell

10. &AM ‘m’ 3R A ‘q B SRR FT BT AT W AR N ST e &9 ‘B H
TPV D AR A B | AR TV GIH &F ‘B’ & ofdad 3, o fe@] & a8
T IRATBR YT BT AFARY BT & foTdd! HIvfid amgiRkl @ = gB /m 2 |

Consider the motion of a charged particle of mass ‘m’ and charge ‘q" moving
with velocity ‘v’ in a magnetic field ‘B’. If ‘v’ is perpendicular to ‘B’, then show
that it describes a circular path having angular frequency o = gB /m.

11, w8 ‘HAigele™’ &I gR9INT & | 3 Higlerd (AM) Rid urad &=+ & ol gab

AR Aiggeley & @iidh NG DI WG | (ST )

Define the term modulation. Draw a block diagram of a simple modulator for

obtaining AM signal.
[964] C-12 Page 5 of 15


http://www.mpboardonline.com

www.mpboardonline.com

12, P SRSYER 3R U6 JRMAdd & 41 97 B |
Distinguish between a transducer and a repeater.
31dr/OR
3IHTET THT AR P 27 YR BT I8 RIPI bacl $B WecH dd DI AGREAT
dd B AfAa - 8?

What is sky wave communication? Why is this mode of propagation restricted

to the frequencies only upto few MHz?
ygrs — 9
SECTION-C
13. GBI MOl M &1 T BICT Jaaid gg Uh g1 H ga4 & ol Wad € Sl qar
GIBHII & B @1 A= & F9aq 2| o1 IR g BT olecd AT | 2 | gg Bl AAeD
R Refd & oI faRenfia axa Bie fdar omar 21 Rig & & I8 WRa smad
T 1 Fwfed a=ar 7| 39 THaafy & foy @ieie e o |

A small compass needle of magnetic moment M is free to turn about an axis

perpendicular to the direction of uniform magnetic field B. The moment of
inertia of the needle about the axis is I. The needle is slightly disturbed from
its stable position and then released. Prove that it executes simple harmonic
motion. Hence, deduce the expression for its time period.

14.  us #fleg LCR wfbe fraH L = 10H, C = 40uF, R = 60Q T& uRadi gy
240 V & T | qT T | T N
(i) URuUA BI AR H TANIT B ATl I AGRT FEiRT SIS |
(i) orgATe Mgy # uRur @ uRT &1 AT uREferd BT |

(i) 3TIAE WR IReb & UR rms fawg a1

A series LCR circuit with L = 10H, C = 40uF, R = 60Q are connected to a
variable frequency 240 V source. Calculate-

(i)  The angular frequency of source which drives the circuit at resonance.
(i)  The current at the resonating frequency.

(i) rms potential drop across inductor at resonance
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15.  UdH o9 P! &HdT BT IRAMNT & | S0 shis foIRay | ud H I &7 gdol o4l
$Wﬂﬁﬂ%=%+% G BN |

Define power of a lens. Write its unit. Deduce the relation % = fl+ fifor two
1 2

thin lenses kept in contact coaxially.
16. JUAfd CiRDIY &I Tdh AlSTIEg NG IV | 3ADG] &I A5dY0 UG ol | T
faemel ruac= SelRPIY H BIhd X 15 HISR BT U WGeId o & | AT B

R 1 WL B ARDT B ST fBAT ST, AT SRAM BT DI AR T 2?

Draw a schematic diagram of refracting telescope. Write its two important
limitations. A giant refracting telescope has an objective lens of focal length
15 m. If an eye piece of focal length 1 cm is used, what it the angular

magnification of the telescope?

341/ OR

o Fafamell & = @ afrafad 2 - = 25 g1 SuaiT ovd uie &, O

u R

3T FABID Wi B Y fARel ARIH ¥ YD aAdbid pe $ Yo o+ AgH H

b1l fhvoT BT MY dehal R &1 F3AT & MThR Uddd Fdg & ST Ux Il

=

Obtain lens makers formula using the expression% — % = %. Where the

ray of light propagating from a rarer medium of refractive index i to a denser
medium of refractive index pz is incident on the convex side of spherical

refracting surface of radius of curvature R.
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17. () ~fanrd e & frem 9amsy |
(i) o &I & IR ¥ o | B8 U &7 oef — g 4.5x 10°a9 2| B8 U &
10g T @ Tfafafer FeiRa & | a8 I@d gu 6 B8 U 1g H 25.3 x
1020 TRA BT ¢ |
(i)  State the law of radioactive decay.
(i)  The half - life of 22892 U undergoing o decay is 4.5 x 10° years. Determine
the activity of 10g sample of 2392 U, given that 1g of 232 U contains

25.3 x 1020 atoms.
18. p—nTRM SHIS & IWIRT TR Yo TR fICHN & Afdhe BT ARG Wiy |

SHDI BRI YUl BT ARAT BN AR ASCYS Td 5Ye avi1l &l g |

Draw the circuit diagram of full wave rectifier using p — n junction diode.

Explain its working and show the output and input waveforms.

19. 7 & 99 &1 ST &R, Wi & a8 Udh 45 R B R & 99H wU |

ol MATBR Wi & HRYT fJgd &3 & foly &5 goa= a | r> R 3R r< R

% forg, r o @ fagd &3 &1 =Tar &1 <20 arell Y 1% 1y |

Using Gauss’ law, obtain the expression for electric field due to uniformly
charged spherical shell of radius R at a point outside the shell. Draw a graph
showing the variation of the electric field, with r, forr > Rand r < R.

3141/ OR
I 99 &1 TR aRe U A w9 9 ARE &1 FHMiaR aresl, s amde

T PR + 0 UG -6 ©, ® 4 fIgd &3 & oy e Foa I |

Use Gauss’ Law to derive the expression for the electric field between two
uniformly charged parallel sheets with surface charge densities + ¢ and - ¢

respectively.
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20. U GHfAVT Adg 1 gRAINT & | TAfMT Fag & SR IRABT R qeEY |
() UP g maer & ATt H |
(ily Z feenm % v w9+ faga &= H|
(i) T =@ &3 v FHMa I8 W U @ SIS HIGE 8 WHhdl 57 BRI
ECIERE

Define an equipotential surface. Draw equipotential surfaces-

(i)  In case of single point charge.
(i)  In a constant electric field in Z direction.
(i) Can electric field exist tangentially to an equipotential surface? Give

reason.
3Uar/ OR
(i) 3ol 3fe W & Ush fdg R Ue degd faga & wror fagqd fovwa & forg
STh Ga~ D |
(i) we aggd foygd @ forg wafdvg was o R #x |
(i)  Derive the expression for electric potential due to an electric dipole at a

point on its axial line.

(i)  Depict the equipotential surfaces due to an electric dipole.
21. ASIAICH BT U TIoTeg Whd g1 BN | 396 SR Rigid o 9ad | feag fe
ARFAIG 3MIRT ARG BT & T & WA ¢ |

Draw a schematic sketch of cyclotron. State its working principle. Show that

the cyclotron frequency is independent of velocity of charged particle.
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22. (i) @ — WA T gRFINT | 39T S.I. gH18 folkay |

(i) 15 WX A . b TH @4 AleHge (ARARAD) & fER UF BIST U &

T9dT &§9ha 2.0 T2 B, ST fob 3197 3167 & ofdad AloiHigs & 3(ex T
SITar B 1 afe AeiFigs H GRT &7 919 01 Jdhs § 20 A ¥ 40 A 6 ReR

(N

®U Y Eoal §, A URIIT BRd FHI U A URT g aesd a1 uRaford

PIT |

(i)  Define self- inductance. Write its S.I. unit.

(i)  A'long solenoid with 15 turns per cm has a small loop of area 2.0 cm?
placed inside the solenoid normal to its axis. If the current carried by the
solenoid changes steadily from 2.0 to 4.0 in 0.1 sec, then what is the

induced emf in the loop while the current is changing?

3dr/ OR

39 el Tc@l BT GUF BT dlel THI SIFRER BT Y AloTdg ¥bd a0 | Heg #
s BRI Rgld $1 ga | U6 gRT =1 ¥ faeror fawemg—
() FaDa deT

(i) FIo & H gAd U AR D TS U §RT UG (I a8 Il 9919 | |
Draw a schematic sketch of AC generator describing its basic elements. State
briefly its working principle. Show a plot of variation of-

(i)  Magnetic flux
(i)  Alternating emf vs time generated by a loop of wire rotating in a magnetic

field.
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23. f=faRad 9o & SR -

() fga — g T 1 99 9a18¢ o1 b 7= Afred 3 swd 8
arel TSR RAeed & ol Sugad € | 39 a=al &1 ARy &l AMTr falkay |

(i) I gt & argHsd L B, AT I SHD AT WAg BT ATGHH 3T DI e T
# afferes a1 B9 BT | A |

(i) TP fagd — PP TR A elg W A Sledl & o7 IR g8 JATIferd Bl

2| BT forg |

Answer the following question —

(i)  Name the EM waves which are suitable for RADAR systems used in
aircraft navigation. Write the range of frequency of these waves.

(i) If the earth did not have atmosphere, would its average surface
temperature be higher or lower than what it is now? Explain.

(i) An Em wave exerts pressure on the surface on which it is incident.
Justify.

24. (i) WM & #eyul Uil Pl ford ST ML & BIcigalldgd FHIBRU Bl

T )= & forg ST fhy oI € |

(i) 1 R BT FHSH & oI 3 AHIGROT BT ITANT PR—
(@) el smgf
@) RN fava
(i)  Write the important properties of photon which are used to establish
Einstein’s photoelectric equation.
(i)  Use this equation to explain the concept of-
(@) Threshold frequency
(b) Stopping Potential

[964]c-12 Page 11 of 15


http://www.mpboardonline.com

www.mpboardonline.com

s - §

SECTION-D
25. U 45 G Gs DI BIHE g4 15 FAL & IO GUUT F 12 T G I AT B |
gfafaw @1 Ry ok amaei &1 et & | aoiF &Y & a1 gar & o9 gg U 4

Igd T Fell I T
A 4.5 cm needle is placed 12 cm away from the convex mirror of focal length
15cm. Give the location of the image and the magnification. Describe what

happens as the needle is moved farther from the mirror.

3Idr/OR

fa=falRaa faftdel & Y IR Sed ST o SudTeT © —

o9 A Blibd ddls R
(=)

A 100 cm 10 cm
B 100 cm 5cm
C 10 cm 2cm
D 5cm 2cm

() TP Gelg R & fwior & fog ey 71U =R ol 7 W feaer sfgws
3R AP U H AT ST =2 SR FT? e wfdd &R A 1 <3
B TdTg T BIAT?

(i) ARIRET GereEl o FEIdT A fH a%g BT Ugel A UHrT 7 iR R Aen
e F <T@ TG B | R EH AT MR qA BRme ar?
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Four double convex lens with the following specifications are available-

Lens | Lens Focal Length | Aperture
A 100 cm 10 cm
B 100 cm 5cm
C 10 cm 2cm
D 5cm 2cm

(ii)

26. (i)

[964]c-12

Which of the given four lenses should be selected as objective and eye
piece to construct an astronomical telescope and why? What will be the
magnifying power and the length of the tube of the telescope?

An object is seen with the help of the simple microscope, firstly in red
light and then in blue light. Will the magnification be same in both the

cases? Why?

B8 ofs URTS UhR & fgdiae 3, e faga arge ae1 2.0 V 3R 3fiaRae

IR 0.015Q & BT Aviidg FAST § SIrST AT 8 | I8 8.5Q B UlRIE Bl
JMYFT UG R & | T | ol T3 &RT 3R T T Al decol (f[AvaiaR)

R 8?7
Sl SUIRT & 918 Yo fgaidd A H§ 1.9 V &1 [9gd aigd aa 3R 380Q I
U g7 AMIRD IR BT 8 | I A 3Afhad b= &R off 51 Fbar 287

T ol PR Pl IS HIeN el Fhdl 27
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(i) Six lead acid type of secondary cells, each of emf 2.0V and internal
resistance 0.015Q are joined in series to provide a supply to a resistance
of 8.5Q. What is the current drawn from the supply and its terminal
voltage?

(i) A secondary cell after long use has an emf of 1.9 V and large internal
resistance of 380Q. What maximum current can be drawn from the cell?

Could the cell drive the starting motor of a car?
3141/ OR
() fo@s @& 99 ga] |

(i) TH 10V AR T AARS IR & 9l Tb R®Jfddhd dcdd & fRe

faudid T 9 o1 2 forad 1Q ufiRg & 12 uferer ot € | = eiiRa
B & foy fodie & FHl &1 STIRT o |
(@) “cad B [ TR
(@) e H wat faga ar|

(i)  State Kirchhoff’s rules.

(i) A battery of 10V and negligible internal resistance if connected across
the diagonally opposite corners of a cubical network consisting of 12
resistors each of 1Q resistance. Use Kirchhoff’s rules to determine-

(@) The equivalent resistance of network.

(b) The total current in the network.
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27. (i)

(ii)

(ii)

(ii)

[964]c-12
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p-n-p TIREX & dAfdhe MW &I THeR — 9 SR BRas I8 3R
Polder — 99 SR Rad dIvs @ AT $T &) | Geg § qa|] b giforer
H ATe dT8hi B T Iequid [Igd &RT |g ABIR HRC I 3R HYTED DHRC
lc BT HH I B o7 SAMGIY FaeT BT a1 BN, I = Is + lc.

Afhe NG P! ™Al F AU & Uh TIfoReX Udh THBRR & ®U H
DY BT HAT &7

Draw the circuit diagram of a p-n-p transistor with an emitter — base
junction forward biased and collector — base junction reverse biased.
Describe briefly how the motion of charge carriers in the transistor
constitutes the emitter current Ig, the base current Is and the collector Ic.
Hence deduce the relation le = Is + lc.

Explain with the help of a circuit diagram, how a transistor works as an

amplifier.
3141/ OR
T CE HiFHNeH & g4 iR 3scyc faRmvdrsi &1 seadd & & fory

Afbe W | k@] & smscye faRvamsil ¥ gRT Uaee &R® (Bac) & IR H

STFHRY DY UTe &Y ST Fhdl 2 |
CE &ifffpReE # IR dR-s gifvRery & v wer=iaRer  fawryarei

(Vo vs Vi) &T T& UTH TT &N |

Draw the circuit for studying the input and output characteristics of a CE
configuration. Show how from the output characteristics the information
about the current amplification factor (Bac) can be obtained.

Draw a plot of transfer characteristics (Vo vs Vi) for a base biased

transistor in CE configuration.

Page 15 of 15


http://www.mpboardonline.com

