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Please check that this question paper contains 15 printed pages.

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.

Please check that this question paper contains 29 questions.
Please write down the Serial Number of the question before attempting it.

15 minutes time has been allotted to read this question paper. The question paper will be
distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will read the
question paper only and will not write any answer on the answer-book during this period.
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FeAFE=T & IUFIT B AT TE & | TG AT STETE & A S TR AR
T e &

BT v 8 AT AEfead G Mt & A T 39T #W awd 8
c=3x10%m/s

h=6.63x 10734 Js

e=1.6x10"19C

H,=4mx 107 Tm A~

_ 9 22
4n80—-9x10 Nm-C

=91 x 10 kg

Mass of the Neutron = 1.675 x 10727 kg
Mass of the Proton = 1.673 x 1027 kg

General Instructions !

All questions are compulsory.

There are 29 questions in total. Question Nos. I to 8 are very short answer type
questions and carry one mark each.

Question Nos. 9 to 16 carry twe marks each, Question Nos. 17 to 25 carry three
marks each and Question Nos. 27 to 29 carry five marks each,

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

Question No. 26 is value based question carries four marks.

Use of calculators is not permitted. However, you may use log tables if necessary.
You may use the following values of physical constants wherever necessary :
c=3x 108 m/s

h=6.63x 1073 ]s

e=1.6x1077C

H,=4mx 107 Tm A~}

_ 9 2 -2
e =9x10° Nm*C

o)

m,=9.1 x 107 kg
Mass of the Neutron = 1.675 x 10727 kg

Mass of the Proton = 1.673 x 107" kg
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What are permanent magnets ? Give one example.

U oot foeATT SMala o TafenTe IS 6t SaifheT Shia e e € 9

What is the geometrical shape of equipotential surfaces due to a single isolated charge ?

friferer & & foo Tt o yaoT & ST R
(i) T

Gi) A A

3T IO o qAET T SR AT |

Which of the following waves can be polarized (1) Heat waves (i) Sound waves ?
Give reason to support your answer.

TF GURE F A, (dc) T T MR F T E ) she i ol g W aree
T T TR SR W HT 9 2

A capacitor has been charged by a dc source. What are the magnitudes of conduction
and displacement currents, when it is fully charged ?

gt fepit frew ®, smuem @ ), few & @ A Jur wHan faaem @ § day
fafam 1

Write the relationship between angle of incidence ‘i", angle of prism ‘A’ and angle of
minimum deviation for a triangular prism.

fear o urw (o), X TR vETaE vt g eufia fafeeon @t & e
el % 2, wyge fawaar (v) & g W fawga o (1) % uiNeae (o =5 et
¥ |l & 3 gl B gEae B ot e (s gerd T sl fafwol @ @ o
&) Ao F AT |

[
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The given graph shows the variation of photo-electric current (I} versus applied
voltage (V) for two different photosensitive materials and for two different intensities
of the incident radiation. ldentify the pairs of curves that correspond to different
materials but same intensity of incident radiation.

TG ArAen WA @ 10 V $ T 92d $, T 38 Q F WERE J91 200 V H T 3
e W NG T 39 T SR GAie o mer & ) e o faRe aw o 3 e s |

100V

}
1

AWMN—|
3802 200V

A 10 V battery of negligible internal resistance is connected across a 200 V battery
and a resistance of 38 €2 as shown in the figure. Find the value of the current in circuit.

10V
1y
1r
AAN—] —
380 200V

fensll Tt = foRim o 9T (e.m.f) WA 3T el & S favamr 7 atfus B &) e
wRu fofgd :

The emf of a celi is always greater than its terminal voltage. Why ? Give reason.

(a) o1 AN A F Uige F o SEvaes viqe (v B 3veid S |
(b) Tl Tt & Rl we g o TS e T Shifcer vt o St Wey fafed )

(a) Write the necessary conditions for the phenomenon of total internal reflection to
OCCUT.

(b) Write the relation between the refractive index and critical angle for a given pair
of optical media.
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10, o g =t R o
yg.afvem faen & sifass wEt o # UF oF B 9E w7 9 TecmdE TRE S € | 9 5w
a3t & ot faers e o6 (e.m.f) A PN ¢ 319 3T % |9 H R fafad |
State Ienz’s Law.

A metallic rod held horizontally along east-west direction, is allowed to fall under
gravity. Will there be an emf induced at its ends ? Justify your answer.

11. 25 cm R T & T 396 oG 791 20 em T & T o0 o7 6 AT T O 1@ 1w
¥ 1 5 R B o T T | 9 A A 2 A srrt 2

A convex lens of focal length 25 cm is placed coaxially in contact with a concave lens
of focal length 20 cm. Determine the power of the combination. Will the system be

converging or diverging in nature ?

12, U UHIZT 7 AR 0.80 Q ¥ 3K A% 1.0 A T f e 9N H A Ghet & 1 A
() IO U ® 5.0 A 76 FF g uw Ao F o e wfoiy % v @ sremase
g 7 _
(i) 39 Usitex T 912 T TR ity feeen & 2
An ammeter of resistance 0.80 €1 can measure current upto 1.0 A.

(i) What must be the value of shunt resistance to enable the ammeter to measure

current upto 5.0 A ?

(1)  What is the combined resistance of the ammeter and the shunt ?

13. & T ofwe § u SeEer (V) % U e ae (L) % v | sirer o & 1 3ty ofee o
WA R 1 HH %Y % a7 S @, (i) @69 L H 2 (SHeh) T, 99 (i) ool 'V &
v [@fEm T T U UM ? SR IO F GAAF F FHIT A |

557111 5 [P.T.O.

Educational Matertar bownloaded from http://Www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



l & eVidyarthi

FREE Education

-~ In the given circuit diagram, a voltmeter ‘V’ is connected across a lamp ‘L’. How
would (i) the brightness of the lamp and (ii) voltmeter reading “V’ be affected, if the
value of resistance ‘R’ is decreased ? Justify your answer.

R
T

14, (a) U e e ai PRl Tem v = v i, O 9 T AT § | 59 T % el
T & o U e T fa et faem qw g dst wt taie e
(EFIE T E

(b) o wen T g & wiAT faem S T & A 9 R pehi weEtd € 2

(a) An em wave is travelling in a medium with a velocity v = v 1. Draw a sketch
showing the propagation of the em wave, indicating the direction of the
oscillating electric and magnetic fields.

(b) How are the magnitudes of the electric and magnetic fields related to the
velocity of the em wave ?

15. Igf Tt erfqmml (Redier) o1 U siie STR IO 7191 & | 59 H,
(a) X T Y’ @ TEER W IE AW e |
(b) X Y & H (yEr) e |

Receiving Antenna

_ | Output

Block diagram of a receiver is shown in the figure :

Received Signal L

Amplifier

Receiving Antenna

Received Signal

(a) - Identify ‘X’ and 'Y".
{b)  Write their functions.

Output
o — [T
55/1/1 6
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16. U URT ARG F Tl ¥ R wiet grre # FEmee ® e wi | gag 9 e

for T rhTeita Hehdl (Ravedl) T W 8 T & |

AT
I T4 p-n (F0H.) Gy 2ETE F yEE ScEeE SErE (LED) &1 wifa swEm e @, o
2o fomior o fob MEearqol aTavEseTet T S T B € 2 Seoid S | 4t et LED
! ZII-GHET § Ve IRt e & T 9 e €, o de e () # @i & e
feerr & =ed 2 |
Explain, with the help of a circuit diagramt the working of a photo-diode. Write briefly
how it is used to detect the optical signals.

OR

Mention the important considerations required while fabricating a p-n junction diode
to be used as a Light Emitting Diode (LED). What should be the order of band gap of
an LED if it is required to emit light in the visible range ?

17. T T Gehdll S HIGHTd TR I 2RFR T q0 F3 AT diF TEaqol $Re [eiET | 5
Higfer W Aed T W RIS B € a1 ST Higfea T few weR W A € 7
M wfed Ty |

Write three important factors which justify the need of modulating a message signal.
Show diagrammatically how an amplitude modulated wave is obtained when a
modulating signal is superimposed on a carrier wave.

18. 2T wiften & fEEh 9 B V aiee & T S & R | e T & | gt § dfad
mEv 360 uC ¢ 1| dule & fad & o= fom &t 120 V 35 &1 W Swd 2mafee s
© 120 pC 7 ST &, & e #ifa,

(G) fawa v aun duafer =t s wiEr c
() Hulfs o SfEa sraw & O g SEed Seedl § 120 Vo iy # T e |
SPCy)

Th W SRR TG (S9) $ FraS | m & | 3UF ST F1E H &TFA 25 cim? ¥ 1
TR ARG T 9 T R Th - fRwiE e ¥ @ e ¥ | 5w o fawm

87 # E = 50 xi, § Frefun fear @ & 1 <6 E 91 5= NC-L % 7e x %0 9T (m) § ¥ 1A,
Wﬁfﬁ?}:

(i) SATHR T5% | TR TeT ¢ T a9
(i) FeFHR Tgw 5N Ui e

i
e v,
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(i)
(i)

(M
(i)

19. (a)

(b)

(a)

(b)
55111

A capacitor of unknown capacitance is connected across a battery of V volts. The
charge stored in it is 360 pC. When potential across the capacitor is reduced by 120 V,
the charge stored in it becomes 120 puC.

Calculate :

The potential V and the unknown capacitance C.

What will be the charge stored in the capacitor, if the voltage applied had
increased by 120V ?

OR

A hollow cylindrical box of length 1 m and area of cross-section 25 cm? is placed in a
three dimensional coordinate system as shown in the figure. The electric field in the

- LS
region is given by E = 50 xi, where E is in NC! and x is in metres. Find

Net flux through the cylinder.

Charge enclosed by the cylinder.
,[Y
At VA
“—]lm
z

et sresclt gy Wi B, S

H+ H—— JHe +n + 3.27 MeV, 1
Tt faormt i WA TR Bl & 6 T T e i ) Y 7 T S |

zve fr Tt o 8 oo o e vae, 309 Soaam 9 A 9t Pl T8 g
t

In a typical nuclear reaction, e.g.
2 3
1H+ H———He +n+3.27 MeV,
although number of nucleons is conserved, yet energy 1s released. How ? Explain.

Show that nuclear density in a given nucleus is independent of mass number A.

8
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(2) YR e oS W TR TR F A U % YR T S e [ S Ha
¥ 7 @R ffay |

(b) T T T F wieH-fET & 3T g fAweere wf e FE ar arsens w5
TERTT Feree TS STIE ¥

(a) Why photoelectric effect can not be explained on the basis of wave nature of

light ? Give reasons.

-(b) Write the basic features of photon picture of electromagnetic radiation on which

Einstein’s photoelectric equation is based.

U F T TF B A% I E | WE 0F 6, r T & 9 & 0 sed () F e W
Fiierd (fewon) & ot T o oot i T W w1 & | 9 S & 4 o 9§ 39 TSR
YA (5T o ST € 6 i ot oot & & W O € S Beet o WHee & o,
¥ 1 v e TEaue T BT B, S 3 % U §, 99T [9EH § 1 ANST 967 & 37T
T W Fif i, S 7 39% F% % A Gy aRE 99 (emf) F WA 6 ¥, AT 7w
e we = T Wit |

A metallic rod of length ‘" is rotated with a frequency v with one end hinged at the
centre and the other end at the circumference of a circular metallic ring of radius r,
about an axis passing through the centre and perpendicular to the plane of the ring. A

constant uniform magnetic field B parallel to the axis is present every where. Using

Lorentz force, explain how emf is induced between the centre and the metallic ring-

and hence obtain the expression for it.

fer ™ sm@ o Y n-p-n givReY & CE faam o foia sifvemifnd a6 swmd ™ € |
T HI

(i) T Fie wieRy
(i) dc (Sdn) ¥RY Afer qem
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23.

(iti) ac (TEY) uRT A, Fafe waer g Vg = 10 VE, 54 [ = 30 pA.

S0 uA

A0pA

B0 pA_

= -

-

20pA_

Ie(mA) >

10pA

fy=0_

ey SIS TR

! ! e
10 12 It 6 18
Ve (V) =

o

Y T T S T

Qutput characteristics of an n-p-n transistor in CE configuration is shown in the figure.
Determine :

() dynamic output resistance
(i) dc current gain and
(iii) ac current gain at an operating point V. = 10 V, when 15 = 30 pA.

50 uA
o et

40 uA

N pA

————

- moae b

20 A

I.(mA) >

10 pA

Q'O

o e e e e e

[T R (R AN S

Y

-
<
—
Pt

14 % 138

=
m
=
1

X % afmfedt & SUST @ eEgs WH] 1w et § e ® g = % ol
TS ST W Hi | IHE FA TR ARG T8 51 97 G 7 FA T & o GHEen §
AR AT W T A WA I |

Using Bohr’s postulates, obtain the expression for the total energy of the electron in

the stationary states of the hydrogen atom. Hence draw the energy level diagram
showing how the line spectra corresponding to Balmer series occur due to transition

between energy levels.

55/1/1 10
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(a) ffedt war o g1 faftat @ faede, oo ught & we syt Yo 9 gy gt
&2

(b) Wifeaw WA F §F TRET, 590 nm TAT 596 nm FT SUT AR F 2 x 104 m
SRl T Thel BNt @ foads &t aremas o7 & o fpar smar & 1 By efie = &
d WG 1.5 m ¥ 1 3 I andeA § ure Ea G § we Stea i feafaat &
a3 H Ier i |

(a) In what way is diffraction from each slit related to the interference pattern in a
double slit experiment ?

(b) Two wavelengths of sodium light 590 nm and 596 nm are used, in turn, to study
the diffraction taking place at a single slit of aperture 2 x 10~ m. The distance
between the slit and the screen is 1.5 m. Calculate the separation between the
positions of the first maxima of the diffraction pattern obtained in the two cases.

T #vft LCR 9Rwa &, v = v_ sin ot 3R F&d, ahadHa amgfa @ar seear & TF ac
(T.t) BT & TR B T & 1 afode R F R A R, @R, (R, > Ry) % o, wiviE
g () % WY 9RT (1) F TRedA (Freer) B sui & B ow are o) sEd | ST
vt 1 Ieora Hiorl o IR AR HHE B € | 31 A J 9 e & few we
eor A I HEM ? TG & qorE OHF Q H IRAM fATEd a9 §h Heed &l
oot HIT |

In a series LCR circuit connected to an ac source of variable frequency and voltage

v.=v_ sin o, draw a plot showing the variation of current (1) with angular frequency
(w) for two different values of resistance R; and R, '(R1 > R,). Write the condition

under which the phenomenon of resonance occurs. For which value of the resistance
out of the two curves, a sharper resonance is produced ? Define Q-factor of the circuit
and give its significance.

PR E AT T AN A YT S WIS U aisd-oigll (qur) § 68 T | Jga 316 8 7l |
S R W &1 A TEA & T H W T o0 | THUF e OF aiA® & 985 T
et I S | ST UISH A EM ek % Sleth HT 0T BRI A faar feam it R 5w
ITH W TF AT | S & AE W IR TSF qer & A § e, e s
1 YA o Ui SiFet IS 1 fo=1 & ford S AT =3e foam |

IRIFT GO & MR WX T WAl & I 10 -

(@) TETSIET (TPF) & T R 3 e 33 T s e i w7

(by = R W e WSH A 6T 1 gt i e {9

() TN US® & FR & WY H 9E & OE-udar S ufakEa € 3 9% o9 @ g

waratad g & 2
(d) ¥ e S o @ g vee F fopd T U B et st 1 SaTe i |
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While travelling back to his residence in the car, Dr. Pathak was caught up in a

thunderstorm. [t became very dark. He stopped driving the car and waited for

thunderstorm to stop. Suddenly he noticed a child walking alone on the road. He asked
the boy to come inside the car till the thunderstorm stopped. Dr. Pathak dropped the
boy at his residence. The boy insisted that Dr. Pathak should meet his parents. The
parents expressed their gratitude to Dr. Pathak for his concern for safety of the child.

Answer the following questions based on the above information :

(a)
(b)
(c)
(d)

(a)

(b)

(a)

(b)

(@)

(b)

Why is it safer to sit inside a car during a thunderstorm ?
Which two values are displayed by Dr. Pathak in his actions ?
Which values are reflected in parents’ response to Dr, Pathak ?

Give an example of a similar action on your part in the past from everyday life.

Tt e gaTeel a1 Wil &1 91 39 & T U foRT oMt s | 3
GEEET N1 WA o STEeH & fotsl ueh sdopee v shite, 9t afwam ufdfems s
WS |

Trereglie ue Aitigle o fads Fivy | et ' 9 gwiEe 5 @ 3o & S8 g2 fwn
AT el & |

oA

Fe #1 fagr ol | 39 Tosra & 3wt e gu, 9 quiR & fd e ama
Fed &,  aremi % g W Ok S wHaer Ty S et s | we
AT & TR € & at 98 [FH W SIdiad gl & 1 399 e % S & fan
1 I HiE |

A THAUT Y19 TS AT | 9T AT § Wey o € 1 (Atafiad vl s
e st f@hag -

(i) 9 SEiad G IRl YhIe B ST St Bl € S STaiae Tt B & 2

(i) <97 TEF AT | USHIE Bl 9T W HH G 98 Qo Ve gidr & 5 wehrer ai &
FSA § T & A € ?

Draw a ray diagram showing the image formation by a compound microscope.
Hence obtain expression for total miagnification when the image is formed at
infinity.

Distinguish between myopia and hypermetropla Show diagrammatically how
these defects can be corrected.
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(a)

(b)

(a)

(b)

(a)

(b)

State Kirchhoff’s rules for an electric network. Using Kirchhoff’s rules, obtain
the balance condition in terms of the resistances of four arms of Wheatstone

bridge.

In the meterbridge experimental set up, shown in the figure, the null point ‘D’ 1s

obtained at a distance of 40 c¢m from end A of the meterbridge wire. If a
resistance of 10 €2 is connected in series with R;, null point is obtained at

AD = 60 cm. Calculate the values of R | and R2.

R, R,
B
] L;z(; K
A D T
Iy /1
1 \W;
K

T8t THEHH TEHA &Y § figw U UH UNENea HMahR a9 (7) W 91
TG (21eh) % TR U AW U FiA |

TF WM qo U dfedi o Tom ooq H sl € 1 A S 07 hE ThaHe i
&7 7 T &7 3 fyen 5 wraem a8 vee wxa § (59 gew &9 9 W W %0 %
wE.qat i et o |

394l

T IS qr g g st m’ ¥ 17 g e o g g B d
TR €9 Y gH FEA & I AU F 3T T IR &7 F &I % oA €1 79 I
& E: TR T H e A T ¥ ) T g Iwe wEt Raf & 4
el okt I e afE T R am Ta @ & | TR T F
FTEERT o [ U e W #i |

TF THFA YE FAM TN H GFT €9 F gH g § | % GE ge H R wme W
T TR e () 8 A € fF S et Feata @ € A 39 = W () g
% IR 847 & s ged, a0 (i) FUS () H0, w1 AR @ S ) '

i4
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