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(vi)  eTpeieT 3 ITANT F IFHRT TET & | T A IAvHF 81 7 AT ALIIHIT ARV T
7T FGHA & |

(vii) T8I I 8 Y [rfRad Wi adiel & 9l ST 39FT W g &
c=3x 108 m/s
h=6.63 x 10734 Js
e=16x10"19C

B, =4m x 1077 T mA~!

4 =9 x 109 Nm?2 C2
e

(o}
m,=9.1x 103! kg

General Instructions :
(i) All questions are compulsory.

(ii) There are 30 questions in total. Ques:ion Nos. 1 to 8 are very short answer type
questions and carry one mark each.

(iii)  Question Nos. 9 to 18 carry two marks each. Question Nos. 19 to 27 carry three
marks each and question nos. 28 to 30 carry five marks each.

(iv)  One of the questions carrying three marks weightage is value based question.

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

(vi)  Use of calculators is not permitted. However, you may use log tables if necessary.

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

¢=3x 108 m/s
h=6.63 x 10734 Js
e=16x10"19C

p, =4n x 107 T mA™!

i 9 x 10° Nm?2 C2
e

o

m,=9.1x 1031 kg
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1. Torul arefeh H STTaT aTeehi bt Ticrefieran & wieare ffae | Swe 8.1 A fafag | 1

Define the term ‘Mobility’ of charge carriers in a conductor. Write its S.1. unit.

2. Trdl 9@ T S 39 WY e fRa T R 1

C(t) =2 sin (8nt) volt.
Hige el ST STER IS a1 a0T & | Higer™ Yahish A ST |

-~

1 W—

m(t) ST o

1 2 Qe it

The carrier wave is given by
C(t) =2 sin (8nt) volt.

The modulating signal is a square wave as shown. Find modulation index.

r 3

1 —

m(t) in volt >
2 tin second

3. “iopdll off sl famme & forg, fondll forg @ ToRAt arett, wmiaye g fagga & & sTiterad
I § 1”7 39 U9 B e S | 1

“For any charge configuration, equipotential surface through a point is normal to the
electric field.” Justify.

4.  WHH WS & T oA, SAH U HIg 1 a9 U hid H 7, YO €9 Q GHF S91E ¥ et
T AR S & | 399 @ I 91 Tiersh ERel X Uge TEeT S Rl 2 1

Two spherical bobs, one metallic and the other of glass, of the same size are allowed
to fall freely from the same height above the ground. Which of the two would reach
earlier and why ?

5. W% H I % %o & S H B (i) B wfeRiussar i fomor ey | 1

Show variation of resistivity of copper as a function of temperature in a graph.

55/1/1 3 [P.T.O.

Pl ease Visit ww. ncer hel p.com For Al Videos Lectures of all Subjects 6 to 12



ﬂ Visit www ncerthel p.com For Al NCERT Sol utions,
CSBE Sanpl e papers, Question, papers, Notes For Cass 6 to 12
6. THE I 9 B FHE WA AT F TOF § W@ RN Y | 3 SIS T W G @ '

20 em 5 W feera Torelt fargfene fomar ot wfaforrer <t oy o el & 1 ol 6t i 2t =
T 1

A convex lens is placed in contact with a plane mirror. A point object at a distance of
20 c¢m on the axis of this combination has its image coinciding with itself. What is the
focal length of the lens ?

7. GEwE S B H AV @ iR Ree s & wRo7 Ay TEEE a9 F % e ke
T ot fotfau | 39 e 89 o Ren g 2 1

. -
Write the expression, in a vector form, for the Lorentz magnetic force F due to a

3 . . _) . - 3 _) . . .
charge moving with velocity V in a magnetic field B. What is the direction of the
magnetic force ?

8. i frt s SR e @ st R T | ‘X’mwﬁ%tﬁaqaaaaﬁmﬁq
v%ﬁrmw&%ﬁ@m 1

T i

TR fae How faa
The figure given below shows the block diagram of a generalized communication
system. Identify the element labelled ‘X’ and write its function.

Information | Transmitter Receiver

Source @ | TTTTTTTTTTTTETTTTET TS
Message Message
Signal Signal

9. T g T W ¥ A’ H S Techeiielar Uh § T 3w ¥, SEie B’ ® 9
FHE | A’ 3T ‘B’ Wl Y WPl TewT | T UGt i YrEehia ygihar geieneh i e
HOTIH ? 2

Out of the two magnetic materials, ‘A’ has relative permeability slightly greater than
unity while ‘B’ has less than unity. Identify the nature of the materials ‘A’ and ‘B’.
Will their susceptibilities be positive or negative ?
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10.  Terlt wergmr fare S @ E = 5 x 103 § N/C 57 oo o v & | 3 89 % 59 T

T SHINT ST 10 cm ST % 1 % 3T I9d @ ToRAT 8, TGt et y—z el & Tl & 1 3G
A X-3787 ¥ 30° T HIT FATCH &, A 3 a7 F ToRA ATe! Felerd Sl H 1 & 2 2

Given a uniform electric field E = 5 x 103 /i\N/C, find the flux of this field through a
square of 10 cm on a side whose plane is par:llel to the y-z plane. What would be the
flux through the same square if the plane makes a 30° angle with the x-axis ?

11. a 9iSE & Toel 3/ & fow A oo & fopdl wenavll wemret & & afaeor de &1 wa
ﬁﬁq&s%%ﬁmww% |3@W%Wiﬂ‘a’§&$waﬁﬁmfaﬁﬁw
3T e W € | e i | 2

For a single slit of width “a”, the first minimum of the interference pattern of a

A
monochromatic light of wavelength A occurs at an angle of . At the same angle of

, we get a maximum for two narrow slits separated by a distance “a”. Explain.

a
12. T¥0Q T Nel & HAISH & T Segae 9rei fafag | 37 12 & - fafag | 2
A
A :
.- VR - S ) Y.
B \
Irear
ST 7T ufay § P qur Q T ik wifveh Tl H TewI-T | 36 WIS % 10 Hegd = o
fotEu |
A o——
P
Be X

Write the truth table for the combination of the gates shown. Name the gates used.

| Y Y

B

OR

Identify the logic gates marked ‘P> and ‘Q’ in the given circuit. Write the truth table
for the combination.

A o——

Be- X

55/1/1 5 [P.T.O.

Pl ease Visit ww. ncerhel p.com For Al Videos Lectures of all Subjects 6 to 12



ﬂ Visit www ncerthel p.com For Al NCERT Sol uti ons,
CSBE Sanpl e papers, Question, papers, Notes For Cass 6 to 12

13. mm%ﬁquﬁﬁqﬁmﬁm%ﬁﬁWMWWﬁﬁl 2

State Kirchhoff’s rules. Explain briefly how these rules are justified.

14. <T AR fodl afteer ® ac 3= & & Sofsed § Guiie <C, ufkad! wieRies® ‘R® a9 B
oo ‘B’ WA € | 9o $9 TG % WY Sl & | AR (i) HiekiEsw R S WEE @,
[T 1 ufgehrait o s his IaEd Uigehl T S ST, (ii) T st THH W@ Jatgs R
T ghg I ST, < S St IHF H T URET g 2 2

G
T

® r~ &

C

A capacitor ‘C’, a variable resistor ‘R’ and a bulb ‘B’ are connected in series to the ac
mains in circuit as shown. The bulb glows with some brightness. How will the glow of
the bulb change if (i) a dielectric slab is introduced between the plates of the capacitor,
keeping resistance R to be the same; (ii) the resistance R is increased keeping the same
capacitance ?

15. WEHAIZ 1 g feagr iy | ey # Seoid Sife & 39 A 1 ST e ol
I T St b (1T Ik e Fhg YR fopd ST @ | 2

State the underlying principle of a cyclotron. Write briefly how this machine is used to
accelerate charged particles to high energies.

16. 4 cm owg & Reelt S Ry o), w9 fee wpaeE foga @9 § 39 weR T S €

Toyar &1 31T & | 60° I H0T S, T 7€ HYS 41/3 Nm o 56 307 1 SFHE HLT § |
iy 50 W @9 + 8 nC 2, i 39 fyya #t fefast = ufteferm sitvw | 2

- An electric dipole of length 4 cm, when placed with its axis making an angle of 60°

with a uniform electric field, experiences a torque of 4\/5 Nm. Calculate the potential
energy of the dipole, if it has charge £8 nC. '
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17. el M @R et Sgediv o i e fovg ar it R g 1 QA 5 )
(2) TFod Gg de-amell aRe 1 A 3ifye 3, 3T
(b) TerueHT AT HH &M ?
3T IR I HROT Wied Y H™T | 2

A proton and a deuteron are accelerated through the same accelerating potential.
Which one of the two has

(a) greater value of de-Broglie wavelength associated with it, and
(b) less momentum ?

Give reasons to justify your answer.

18. (i) Toul ST ERT 6.0 x 1014 Hz g T UsHau(t YebreT Sca—T {6 7T & | St i
HAA 2.0 x 1073 W ¢ | & g1 a Wia Qhvs Icaioid Wl s & H
3T HINT |

(i) Frdl ST T yemTer U O W smufan fafeton @ dierer SR yehrer dga uRT & |
foreor =t g e T @ity | 2

(i) Monochromatic light of frequency 6.0 x 10!* Hz is produced by a laser. The
power emitted is 2.0 x 103 W. Estimate the number of photons emitted per

second on an average by the source.

(1)) Draw a plot showing the variation of photoelectric current versus the intensity of
incident radiation on a given photosensitive surface.

19. T A9 W NG FRGISH W THaR A & A 12.5 eV o getaei= IeT 1 STaT fopar
T | TEEISH QA fopd ot TR eh ST it 2

AT Ao F Ueet GG 1 ST ST % Yool e Wt e AR BN | 3

A 12.5 eV electron beam is used to bombard gaseous hydrogen at room temperature.
Upto which energy level the hydrogen atoms would be excited ?

Calculate the wavelengths of the first member of Lyman and first member of Balmer

series.
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: 23. (a) I HioRA B T sade S0 F g ST % SERW T ¥ | SUgH ARG Wi
TR § THRT Viaiensl ST SYST | SARET] HitWT fof e THaHH T4 &l ¢ |

(b) =M T fRdt 3terder qUUT & Wiadl I8 H1 el e 9pT fRdt STuREEt el 9§
o fean man € 1 s Tt o o wifafesr o3 s/ wrer T 2 SawE i | 3

(8 A mobile phone lies along the principal axis of a concave mirror. Show, with the
help of a suitable diagram, the formation of its image. Explain why magnification

1s not uniform.

(b)  Suppose the lower half of the concave mirror’s reflecting surface is covered with
an opaque material. What effect this will have on the image of the object ?

Explain.

24. (a) Tordt SRfyE GHRR Uiz Guiia § wia R STaA Heia S & folg et aied
HifsTT |

(b) Tl TR i GuRT S iR foga A FAAE € | 9% SRa@R @ abeda
% e fordt emmaw q wt wif S o e T R T @i | 3

+ + + + + + o+

a —- b

A A 4

d < c

(a) Terdlt TaTorR ufgen Qe foraent ufgent &1 &wer A @@ uigehiei & &= goe d §, &l
TR % feIT =ish oo R |

(b) R, R, Broansd % St stafr nieia =t i ST et =it qr grn s 6w
ST &, W & HALA: q, T q, A AT F A & | T =orehl Bl Bt & i §
T YT ST YA T S A BT |

(a) Obtain the expression for the energy stored per unit volume in a charged parallel

plate capacitor.
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(b) The electric field inside a parallel plate capacitor is E. Find the amount of work

done in moving a charge q over a closed rectangular loopab c d a.

+_ 4+ + + + + +

b

a

A 4

A A 4

d
I T R R T

OR

(&) Derive the expression for the capacitance of a parallel plate capacitor having

C

a

plate area A and plate separation d.

(b) Two charged spherical conductors of radii R; and R, when connected by a
conducting wire acquire charges q, and q, respectively. Find the ratio of their

surface charge densities in terms of their radii.

25. (a) WHREH §U H R B g¢ S o uieeiy Frw fafaw |
(b) TAF TR % & o TR forpdiel SRS S, T S, fo H i SER whaw
% S oS € | Sis SRl A “T” | WeEs S, ¥ 39 g f9t B e veied
Bl 5, 1 el WieEs S, ¥ Wit & ar MEs ' w7 faadia e | werted
B TqT A § 9T Sl & | 91K S0 i SIS oRalls eluel i WAl ny 4l n, €, @ (i)
31T IT Sl T (i) W Teprr o SR ot fog W et gl & w1 i SR
Tz st T | ( 3
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(a) State Ampere’s circuital law, expressing it in the integral form.

(b) Two long coaxial insulated solenoids, S, and S, of equal lengths are wound one

over the other as shown in the figure. A steady current “I” flow through the inner
solenoid S, to the other end B, which is connected to the outer solenoid S,

through which the same current “I” flows in the opposite direction so as to come
out at end A. If n; and n, are the number of turns per unit length, find the

magnitude and direction of the net magnetic field at a point (i) inside on the axis
and (ii) outside the combined system.

N, turns

26. St ¥ s AR 3
(a) 3 A TEHE il 1 A feray St SR qunferdl § aEH 9 § SwnT & fog
YT € | g A0 B g W fefan |

(b) & geal W agHuSH H T, Al $9T 9 YRiE 1Y ST % a9 i gor H 3tfueh
e 3727 S 7 ATl ST |

(c) IS AeA TP AT 579 I8 WX S et 8, ST W I ARG HLelt & | 5!
gfte T |

Answer the following :

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

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

(c) Anem wave exerts pressure on the surface on which it is incident. Justify.
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27. (a) YsaAniwd saa & Fad % fag &9, N = N, e M = i |

() () W T H - Na ¥ et (B+) & F ufR B e P | 39 & g
ATiyent ufshar o1 Seoi@ ot HIT |

(i) T &7 ¥ TR S AN o Na T TR § SoaT T ? 3

(a) Deduce the expression, N =N, eM_for the law of radioactive decay.

(b) (i) Write symbolically the process expressing the B* decay of ﬁNa. Also
write the basic nuclear process underlying this decay.

. . 2 . .
(ii) Is the nucleus formed in the decay of the nucleus lllNa, an isotope or isobar ?

28. (@) () ‘I A Thavll Wb A uiauiter safasor 9 I T8l R Hehd ” FHEH
HROT ST | ,
(i) S FeEE YR Gl O ST YT a0 (S Tedeh S ST a 741 e o
ﬁwmwmaﬂ?ﬁ%lqﬁﬁﬂﬁﬁ%wmy1=awsmtw
y, = a cos(ot + ¢), T ¢ I F T FeAK &, &, T 39 o5 | aRor e
% fore =t uTet *ife |
(b) T % Tfer) e, foras A, Teed % Uehaull ehreT bl SUANT foar T &, | us % fodt
forg, 9 o o= A €, Thren ot dlorn K A € | fohet fag oX STt o w073
&, TSHTRT I e A Hirg | 5
AT
(a) SUgE ANG H GerEar 4 9% HY PR fear s gwar & e syfew v e
RIS § IR T g 8 ST 7
(b) g Irgfer W §T RhEl hig-eng 3FRIYS U SMfad & | SUgaRT ol 3 &t
el ¥ I8 I fF 0 Sy ¥ Wi v, AT p o= tan i 8, @ ok gfad
BT 8, WG I 1 G o WIHE SO Tl iy TEEX HIVI T |
(@ () ‘Two independent monochromatic sources of light cannot produce a
sustained interference pattern’. Give reason.

(i) Light waves each of amplitude “a” and frequency “w”, emanating from
two coherent light sources superpose at a point. If the displacements due to
these waves is given by y; = a cos ot and y, = a cos(wt + ¢) where ¢ is the

phase difference between the two, obtain the expression for the resultant
intensity at the point.
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(b) In Young’s double slit experiment, using monochromatic light of wavelength A,
the intensity of light at a point on the screen where path difference is A, is K

units. Find out the intensity of light at a point where path difference is A/3.
OR

(a) How does one demonstrate, using a suitable diagram, that unpolarised light

when passed through a Polaroid gets polarised ?

(b) A beam of unpolarised light is incident on a glass-air interface. Show, using a

suitable ray diagram, that light reflected from the interface is totally polarised,
when p = tan iy, where p is the refractive index of glass with respect to air and i

is the Brewster’s angle.

29. (a) fTordll U¥ HLer AT (3N fhatehel) i quid SifT St gg e € T et Fueet |
e T ates o7 (emf) St Yoar Isd T WHR &l & foF I U4 4R Se0= HA
TG 6l & ST SH I A et T T W a1 e |

(b) Terdt Wep reerr wnitehed L @, @ yaifed o ° /=R gfg &t @ € | Ffataa
forerott = g9l % forw e witaw ’

(i) T T IR URT & S

(i) 9Rd emf R dU/dt F <=

(i) wiferer et feaferst wit S o e 5
At

(a) Hel FEFal & GUF P G FhEr ac S T HARNT IRG GIET | 366 HEBR
fagra = G8U # Seoi@ HivE | fRdl e 8 3 Ui SR oot TRET ST (TRT)
ELUSIEG

'(i) R Tl Tl
(i) VTl emf R TH % s faeror st <A % folg o @it |

(b)  ac TH ¥ T Wi AT & SYAT | ek HUSH! ht SEALAHA T St § 2
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(a) Describe a simple experiment (or activity) to show that the polarity of emf
induced in a coil is always such that it tends to produce a current which opposes
the change of magnetic flux that produces it.

(b) The current flowing through an inductor of self inductance L is continuously
increasing. Plot a graph showing the variation of

(1) Magnetic flux versus the current

(i1)) Induced emf versus dI/dt

(1i1) Magnetic potential energy stored versus the current.
OR

(a) Draw a schematic sketch of an ac generator describing its basic elements. State

briefly its working principle. Show a plct of variation of
(1) Magnetic flux and

(i) Alternating emf versus time generated by a loop of wire rotating in a

magnetic field.

(b) Why is choke coil needed in the use of fluorescent tubes with ac mains ?

30. (a) p-n Y S92 O Gfnfad akeEeT & @O 7 St PN AR 9H ot W w9 9
T HifTe o gt & o1 fmior feg TR Ear € |

(b)  3TavaH URTY SARGI Hl FERA T I& MY o vt p-n Wi & ferw

() SRR IEd
(i) wales S | V-1 e fod ver ae e s ¢ | 5
feweetor ® 39 srfiyenerfurent 61 SuaT fohe W feRa STt § 2

Jroran
(a) Toret oif<TeeX & o @uel & siw 37 TIRST 3 ARH-&R % 3TER W) fausT St |
(b) Tordt zifvieex =1 e wopR STafie e |l STaen | oI ST € 2

(c) 3MavEH URUY NG Hl T 9 I Hie fF CE fa=ma # #i8 n-p-n Zivrey,
e yer fopdlt g s okt FHael ateear &1 Yad SR € | ac ORT Al & fow 9
fafET |
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