Series : SSO/1 Code No. 55/1/1

Roll No. Candidates must write the Code on

fer the title page of the answer-book.
feremdt ITR-yREas & J@ U8 W #E
5. vy fod |

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.

e Please check that this question paper contains 30 questions.
» Please write down the serial number of the question before attempting it.

e 15 Minutes time has been allotted to read this question paper. The guestion paper will be
distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the student will read the question
paper only and will not write any answer on the answer script during this period.

« FIOAORA G FAGATSISE |

o UFA-UF ¥ 31fgR &1W I AR U T e TR H B IW-YRAH & 7@-58 W @ |
o FUA AR I A FWMI-TFRI0 9L |

o AT VYT B IV fTE@1 = TR | UTA, W &7 wHiw 79vd o |

. wmwﬁwﬁ%mlsﬁmmmﬁmw%amwmﬁawwﬁmlsﬁ%m
ST 1 10,15 99/ 10.30 9 T BT Hacd W¥H-UF i W AR T 1Y & SR o SeR-YFRH
W iy IR Tl ferem |

PHYSICS (Theory)

Tifaesw = (Sg~e)

Time allowed : 3 hours ] { Maximum marks . 70
Freiied 7 - 3 q02] (3R 37 70
General Instructions :

(i) Al guestions are compulsory.

(ii) There are 30 questions in total. Questions I to 8 carry one mark each, questions 9 1o
18 carry two marks each, questions 19 10 27 carry three marks each and quemons
28 to 30 carry five marks each.

(iii) 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. You have to attempt only one of the choices in such questions.

(iv) Use of calculators is not permitted.
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FQEE ﬁ‘d’ﬁ Bifdie the following values of physical consitants wherever necessary !
c=3x108ms!
h=6.626 x 10 Js
e=1.602x10"1°C
Ho=4mx 1077 Tm A~

l ,
3 =9x I0°Nm*C*
e,

Mass of glectron m, = 9.1 x 10731 kg
Mass of neutron m_= 1.675 x 10" kg

Boltzmann's constant k = 1.381 x 1023 JK-!
Avogadro's number N, = 6.022 x 10%* / mol ™!

Radius of earth = 6400 km

= fadsr
(i) wfiuE afE ¥
(i) FEIFR-TEIHSAIOTTE 11 B 8 T WS 0¥ U 37F F1 €, 797 9 ¥ 18 o Ui Wy
T IF HE, T 19 F 27§ UTE T¥3 A1 3% F1 & 790 993 28 F 30 § qFF 6

qf I H Y | .
(iif) W R O farehe A & ) Ay, g s A u e L d o e o
. WE | 3T o 37 et AT S § AN 9 WA e | v e 5 e

framam A FE T T A EE
(iv) AT & IYGNT i FAE AL & |
(v) % FAETEE € 39 Feteiga difae oA & ot o I aR g €
c=3x10%ms™!
h=6.626x 10" Js
e=1.602x10°19C
Hy =41 x 1077 Tm A~!

l )
—=09x 10" N m? C?
dmE,,

TerRgA W FE A m, = 9.1 x 107 kg

A FHET m, = 1.675 x 10727 kg
areggnE fmar k = 1.381 x 1072 JK-!
ST SN, = 6.022 x 10°7 / mol ™!
gt #1391 = 6400 km

Educational Material Downloaded frgqm http://www.evidyarthi.in/

55111
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



& eVidyarthi
FREE Education

1.  What is sky wave propagation ?

=T T GO g & ?

2. Write the following radiations in ascending order in respect of their frequencies :
X-rays. microwaves, UV rays and radio waves.
et fafaeott &1 372 amgfeai % S a1 frf

3. Magnetic field lines can be entirely confined within the core of a toroid, but not

within a straight solenoid. Why ?

qEE g & @i #t e F i § quid: ofteg T s g ¥, weg = el it
& Wi afteg &t oy s g (=i 2

4. You are given following three lenses. Which two lenses will you usc as an cyc[:;iece

and as an objective to construct an astronomical telescope ?

Lenses Power (P) Aperture (A)
Ll iD 8cm
1.2 6D lcm
L3 10D lem

s8/1N1

s Fefataa d o ko o & | @t adee 1 A g e S 1 3anT

A 3 mar shveyaE F w0 E F01 7
v & (P) TRE (A)
L1 3D 8cm
L2 6D lcm
L3 10D lcm
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1f the angle between the pass axis of polarizer and the analyser is 45°, write the ratio
of the intenstiies of original light and the transmitted light after passing through the
analyser.

IR WEIEST HT faves  qROT 3 F & 45° w1 i £, J faves ¥ e 9
o7 WYY T TR W i A3 T S fevan |

The figure shows a plot of three curves a, b, ¢ showing the variation of photocurrent
vs collector plate potential for three different intensities I,, 1, and I; bhaving

frequencies . ¥, and 1, respectively incident on a photosensitive surface.

Point out the two curves for which the incident radiations have same frequency but

different iniensities.

A
Photoelectric L —]
current

/-—_-—-_-]2
/“_""*--l

C El
b
d

Colkector piate potential
Tt Torrel? Seprer et 98 TR 3Taf <1 ot draarati ||, 1, e 1, foent srgfedt s,
v, v, T 1, ¥, % faeo & fom dwmet @iz faa 3 wiad o wmg v faspe w4 o=
i it fory i g, b P

I 37 @kt Bt FAfge Hife ek form stmfae fofeon & sngfvar wam g dmart o=
f=r 8

o
-_,‘-—-—-——-l‘

mﬁqﬂw"
1,
c L
b
a

e T e

What type of wavefront will emerge from a (1) point source, and (ii) distant light

source ?

(1) g =ia, 7 (i) S8 weprer |1 & fvie ko FFm s F A € 2
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8. FR'EEOE\@BE@tHBHe mass numbers in the ratio 1 : 2. What is the ratio of their nuclear

densities ?

1 ATl ot FFHH WA TSI 10 2 ¥ | TR AR B 4 S § 2

S, Acell of emf 'E’ and intemal resistance ‘r’ is connected across a variable resistor
‘R’. Plot a graph showing the variation of terminal potential "V™ with resistance R.
Predict from the graph the condition under which *V' becomes equal to 'E".

Tt oftaedt nfeRty ‘R* & fadl § 1 faemams 9 'E a9 i Uiek o & S AT

T § | 2fhee Seear V § Ui R % 61Y 9REH #1390 aTel UTE g |

T 510 39 fRaf &t wiaemamt wifg, s v @ E aeEa aa €

10. (1) Can two equi-potential surfaces intersect each other ? Give reasons.

(ii) Two charges —q and +q are located at points A (0. 0, -a) and B (0, 0, +a)
respectively. How much work is done in moving a test charge (rom point
P(7,0,0010Q¢(-3,0,0) 7

(i) =T AHATE I UF TE A Hidwse Y TFd € 7 FRO fAham |

‘(i) & FEE - q T +q 7 [FFH A (0, 0, —a) T B (0. 0, +a) W FHw: wa § i
Wt = &g P (7, 0. 0) ® a5 Q (-3, 0. 0) 7% 7R FF 7 fohe 1 I F=
Fm ?

11. By what percentage will the transmission range of a TV tower be affected when the
height of the tower is increased by 21% ?
feret 2. AT 1 F9E o 21% i gig T W IqH [HoT Aavd N0 IRET yaiad A
o ?

12. Derive an expression for drift velocity of free electrons in a conductor in terms of
relaxation time.

Freft e o Ty gotagAT o ATTATE AT & foru Fersifer et o ORT B Aot S AT |
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13. How does a charge q oscillating at certain frequency produce electromagnetic

waves 7

Sketch a schematic diagram depicting electric and magnetic fields for an

electromagnetic wave propagating along the Z-direction.

fored} Ffe=rm amgf ® 2o+ #1% 3Tav q e worr fora T adl 3c0= Fan g ?

Z-fwn & aFfew HRO S Al TR faem g i & faRE 89 o gEeg 87 F:7
Z9TT ae =g fe witae |

14. A charge ‘q" moving along the X-axis with a velocity v is subjected to a uniform

magnetic field B acting along the Z-axis as it crosses the origin O.

B ‘[E-axis
0 >Y
/
q
’

X

(1) Trace its trajectory.

(ii) Does the charge gain kinetic energy as it enters the magnetic field ? Justify

YOur answer.

X-3 % IFRY V I ¥ 7 e R v g0 W g fag O @ o wvE Z-9w ¥
e T3 U WA GEEig & B 1§ T € ¢

B ’[Z-axjs
O >y
A
q

X

() W Ay S qelT oy Witaw |
(i) T GERIT GF T T A T A FS A FAT AT e & ? FE I gies
wHifers |

5511 6
Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



& eVidyarthi
15. AlRERHavingitgure shows the input waveforms (A, B) and the output waveform

(Y) of a gate. Identify the gate, write its truth table and draw its logic symbol.
A

B

0 1 pi 3 4 5 6 7

TRt Ui g g e & Em e s (A, Bymar e et sw (Y) seiu e € 158 e
! qeatiH, TR T aRol fefa qar see 79 TehE Eitag |

A

B

0 | 2 3 4 3 6 7

16. State Biot-Savart law,
A current I flows in a conductor placed perpendicular to the plane of the paper.

Indicate the direction of the magnetic field due to a small element dl at point P

situated at a distance T from the element as shown in the figure.

T wre fam fefe
TSI F 7 % oTead 73 S 9IerF § U1 vattea g @1 8 | e O < sen e % @y
T3 4/ ¥ T g0 W figa gt fag P o aragg % Fror e gy & F femn fafes

> T

tn
] ?|
[y
L
b |
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Wﬂ]y:: high frequency carmier waves used for transmission ?
ducation

OR

What is meant by term ‘modulation’ ? Draw a block diagram of a simple modulator

for obtaining an AM signal.

TR & {610 359 oTgtd St S ad s 39hn #1497 ey s § ?

Hydr

HigeH ¥ 71 A0 & ? AM e W it & st TeT Sigers ol =i SRg Eiay |

18. A radioactive nucleus ‘A’ undergoes a series of decays according to the following
scheme :
v} v}
A » A, P > A, yA,—L A,
The mass number and atomic number of A are 180 and 72 respectively. What are
these numbers for A, ?
ferett Heatufoea fus *A° it wa-gaen A9 74 g & FER e ’
a B v} ¥
A— A, R N A, > A, > Ay
A Tt SETHH TEAT T THIY] HHiE FERT: 180 TN 728 | A, F U TS A W E ?

1. A thin conducting spherical shell of radius R has charge Q spread uniformly over its
surface. Using Gauss's law. derive an expression for an electric field at a point
outside the shell.
Draw a graph of electric field E(r) with distance r from the centre of the sheil for
O<rgee.
Tl R Forean & gt wee Mieid @i W 7S W SR Q THEHE ®9 W el gan € | MEN
fray =i 37T F EE F AR TR fag R o o9 F ol e et F |
0 <1< oo % T 30 79/ & 5 @ g4 ¢ A fagd &5 E(r) F 99w @ifay
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20%&@9&%%%9&3;:&&05 C,, C; and C, of capacitance 6 UF each are connected to a

55/1/1

12 V battery as shown.

fFatge g uatsa € |

(i) eash & qog e
(iii) Hefet & em o wied Fon

3
Ci
JL
11
i iy
— 2V ==C3
L
C2
charge on each capacitor
equivalent capacitance of the network
energy stored in the network of capacitors
a9 /EwT W C|, C, @t C, forrd wedie it it 6 pF £, fax # qwife orqem 12 V &t
C
11
1T
i g
=12V =C3 .
I
11
C2
The energy levels of an atom are as shown below. Which of them will result in
the transition of a photon of wavelength 275 nm ? 3
a B OeV
D —2eV
—4.5eV
-10eV
9 [(P.T.O.
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22,

23.

55/11

(b) Which transition corresponds to emission of radiation of maximum
wavelength ?

(a) Tt ] & I W AR SWIT SER € ) T ¥ W d@mer & qivemeemey
275 nm TR FT B W 8 7

A B DeV
L c D -2V
£ i —45eV
~10eV

(b) T H & 1 Hp Sfuea ainded & fafeton & Sede & R E

A proton and an aipha particle are accelerated through the same potential. Whicr ==
of the two has (i) greater value of de-Broglie wavelength associated with it. =-:

(ii) less kinetic energy ? Justify your answers.

fear Wie au frdl Towr T St TEE fove T aiE e T g 1 = EE 5 ¥ (i) fees
o ifeen HF 1 @ wvel aeR ey € 7 q9r (i) rew vhw s d 2 s s
qfiz wifeg |

In a single slit diffraction experiment, when a tiny circular obstacle is placed in the
path of light from a distant source, a bright spot is seen at the centre of the shadow of

the obstacle. Explain why ?

State two points of difference between the interference pattern obtained in Young’s

double slit experiment and the diffraction pattern due to a single slit.

TRl wehet fardl faee wahT & 19 S 61 gOER 21aY 535 A ¥ 37 W F Uy § @
Térar TIew &, A 3R T BT & Sy W U THHER WY fog TawEme 3 € ) v shifere
& ?

I & 3 ot WA 7w sfaston de aur uehe B & e faada de J i g o
fafay |
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% qyl'(wfalm]inductance. Write its S.1. units.
H&EE&%wg%hogxpmssion for self inductance of a long solenoid of length [, cross-
sectional area A having N number of turmns.

(a) TEANHR T foarE fefee | 3@ S1 uEs @y |
(by ot ot aiReTTerenT, Feren) wreamd /| e 1 %ol A @t R # e N &, F
T & o = sgea= Ffom

X Y

25 [ B e

Ur‘@\kw

j—0)
The figure shows experimental set up of a meter bridge. When the two unknown
resistances X and Y are inserted, the null point D is obtained 40 cm from the end A.
When a resistance of 10 Q is connected in series with X, the null point shifts by
10 ¢cm. Find the position of the null point when the 10 Q resistance is instead
connecled in series with resistance 'Y'. Determine the values of the resistances X
and Y. .

X Y

B_[™™
D

i {\
| L ¥4

™4

faa & direx 9 it Wi = Twid TR | 51 31 3 v X aen Y fAfee few st
¢, fet A 9 40 ¥ g W fag D X v T fefer e g7edt & 1 519 X & @ Svieen o
10 Q =1 gfertty waifaa =< 24 &, &t v faie fafa 10 ot weafa g e | Su Rafa o
7 e fagfa 3 e 19 10 Q 1 afeRiy X & ™ WY & 9y sofses § "atfae &

frar smar & 1 wferdy X o Y &% o 7 it |
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27.
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vk Edwenld@dnductors, Hence define one ampere.
OR

Explain the principle and working of a cyclotron with the help of a schematic
diagram. Write the expression for cyclotron frequency.

2 O T W R anel el % S UiE T ol & HRY 96 & 618 2o
I HIAT | T8 §H U Bfya it gfoeam e |
oyt

TR I T WO ¥ Al anaizE o g @ sefEy we s | aREeeE
e & e =i fafige |

Three light rays red (R), green (G) and blue (B) are incident on a right angled prism
‘abc’ at face ‘ab’. The refractive indices of the material of the prism for red, green
and blue wavelengths are 1.39, 1.44 and 1.47 respectively. Out of the three which
colour ray will emerge out of face ‘ac’ ? Juslify your answer. Trace the path of these
rays after passing through face *ab’.

45°

b ¢
forlt TumRioT 99 ‘abe’ & FES ‘ab’ W Ay famdl &6 (R), &1 (G) a4 e (B)
Fmaferer & | Fore & oemed o1 SR A, @ an e aorset & T wEen 1,39, 1,44 @
1.47 & (SR oA 9 @ R | {7 & TOR Bl cac’ ¥ FEIT T | 379 IR Fi gz Hifw
FoTe ‘ab’ ¥ A o Y¥EI 34 [0l F qy stfEd wilm |

a

B —»—
G ——r—
B ——

45°
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ﬂ%REEl)Ed%‘HQThn expression for the average power consumed in a series LCR circuit

connected to a.c. source in which the phase difference between the voltage and

the current in the circuit is . 5

(b) Define the quality factor in an a.c. circuit. Why should the quality factor have
high value in receiving circuits ? Name the factors on which it depends.

OR

(a) Derive the relationship between the peak and the rms value of current in an a.c.

circuit.

(b) Describe briefly, with the help of a labelled diagram, working of a step-up

transformer.

A step-up transformer converts a low voltage into high voltage. Does it not

violate the principle of conservation of energy ? Explain.

(a) I ac. @9 W g Avivg LCR vfiuy & smp drae wfda & fow =wis o=
Fifee foree Steear g fagmum F T FAR o § |

(b) T a.c. TRYH I 7OTAT FRF 1 TR9TST TAf@y | Il aRwel o PrSRE F I
TH F &7 91eq ? 37 Rl & A Tafgy i woag Fel war g )

rerar
(@) TR a.c. ORU™ T 9T 3 RGO @97 rms O & ST 96 SFea— ST |

(b) =mHifera Mm@ = HeEdr @ Weiu § forlY Feard) ST Tt P %1 9uiH Hifg |
FE ATt TR T SicedT &t 359 Sieedr | TR HIATE ) 97 T8 T 0
1 &1 Ieeiua e € 7 T it |

29, (1) Draw a circuit diagram to study the inpuf and output charactenistics of an n-p-n
transistor in its common emitter configuration. Draw the typical input and

output characteristics. 3

(1i) Explain, with the help of a circuit diagram, the working of n-p-n transistor as a

commeon emitter amplifier.

OR

55/1/11 [P.T.O.
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30.

55/1/11

peppEsRasnsrdipde fabricated so as to make it a special purpose diode ? Draw 1-V

characteristics of zener diode and explain the significance of breakdown voltage.

Explain briefly, with the help of a circuit diagram, how a p-n junction diode works as

a half wave rectifier.
() IvalAe I Tm ° et n-p-n Zifgerer & fRavl qur e sifaeeis &
3reag F o oftae @ gt 1 wedt faei aen fia sthaeeiiors @ifa |
(ii) diag ING T TEEW | IS IHSIH YauH & T T n-p-n e H Frafarg
T HIT |
areEn

ferelt S s o e ¥ T o i o forat fadiw 5 & fog eis @9 sm 1 SR
w4t # [-V aAfiereafores Eifan qur d=m ateedr &1 9ew T i |

TRUY SR F FeEd § 98T 7 95 e Fihv fF FE p-n Gl sErs fFe wwR s
et Tt Witd 1 Fare |

Trace the rays of light showing the formation of an image due to a point object
placed on the axis of a spherical surface separating the two media of refractive

indices n; and n,. Establish the relation between the distances of he object, the

image and the radius of curvature from the central point of the sphencal surface.
Hence derive the expression of the lens maker’s formula.
OR

Draw the labelled ray diagram for the formation of image by a compound

microscope.

Derive the expression for the total magnification of a compound microscope. Explain
why both the objective and the eyepiece of a compound microscope must have short
focal lengths.
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n, 1 n, AUEAIHI o 31 HEAHT B GUF FA A opet Tl 78 % o1e1 W R el fag
farar % o a3 ot wfafa it g9 & o mew faor s Eifae 1 e 7o % &=
fog @ nfafers g qen asean B & o9 gay wnfaa A |

TH YR oiF Hat G & [0 =9 Sea— FINT |

Aqgar

TqE QRN gRT Widfens a9 v & fou Tmitea wemw faxor smw @ifae )
Tgad QEIRE & el ST & ol i Foo= FI | I8 W i o Tgaa gemse
&1 atfagvas qer AT I & <Y BT g & T B TR |
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