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(i) @Y F9T AT & | 35 JvI-97 H HT 26 97 E |

(ii) 3TYF-YT &5 YT §: @US 37, G@US ¥, G@US &, &S T 3N GV T |

(iii) @EHHE5IHE TIH H1 HFE | TS THSE JIHE JIH 2 HFH & /
GUE T H 12 J97 &, I9% & 3 3% & | GUE § H 4 37% FH Uh oIk Fo4
AN GUSTHY Yo7 8, b & 5 3P 5 |

(iv) Y97-97 § GHT W HI3 Id5hcq 761 & | T4, 3 7Pl dicd Th 97 H, di7 JHl
JIct UH Y97 H 3K qie 37h1 Jict di+1 J391 7 7=k TI7 YeI7 137 =T 3 |
08 Y971 7 379! 170 70 g7 7 G a7 Uk J97 51 FAT &

(v)  ST&T JTEvIF &1 3719 [HElcTiaad Fifde [Hadiesi & JiHl HT SIIT H THd &

C=3><1081’I]/S

h =663 x 1073* Js
e=16x10"1°C

n =41 %107 TmA™

g, = 8:854 x 1072 CZ N1 m™

1

4 Te
O

-9 x 10° Nm? C*

m, = 9-1 x 107°! kg

¢ Rl GoIHH = 1-675 x 107" kg

TIeiH ol GeIHH = 1-673 x 10727 kg
ANl &A1 = 6-023 x 1023 Iid U™ A1
diegad@™ I = 1-38 x 10723 JK!

55/2/G 2
&collegedunia;
India’s largest Student Review Platform

—



General Instructions :
(1) All questions are compulsory. There are 26 questions in all.

(11)  This question paper has five sections : Section A, Section B, Section C,
Section D and Section E.

(111) Section A contains five questions of one mark each, Section B contains
five questions of two marks each, Section C contains twelve questions of
three marks each, Section D contains one value based question of
four marks and Section E contains three questions of five marks each.

(iv)  There 1s no overall choice. However, an internal choice has been provided
in one question of two marks, one question of three marks and all the 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 :

c=3x10% m/s

h =663 x 1034 Js
e=16x10"1°C
u=41%10""' Tm A™

g, = 8:854 x 1072 C* N1 m™

1
4me
O

-9 x10° Nm? C*

m, = 9-1 x 10™°! kg
Mass of neutron = 1-675 x 107%' kg
Mass of proton = 1-673 x 1072/ kg

Avogadro’s number = 6-023 x 10%° per gram mole

Boltzmann constant = 1-38 x 10723 JK~!
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gus A
SECTION A

1. I8 STRE § U YATcHS fomg STaw it & 1@l guiis S § | Q dun P fargad
o S TohEl 3Tc9 RUMTcHeh 3T <hl Terfast SS13Tl o 3T=at &1 T8 =T 8T 2

34 3T hl gfee o ToTT hror fefgy | 1

The figure shows the field lines of a positive point charge. What will be
the sign of the potential energy difference of a small negative charge

between the points Q and P ? Justify your answer.

2.  Torell @ o g1 g3l hl Fshal BSATT G0 (SUR) 8 | Al Teh 53 hi ford e
gude e S, @ of| i wiehd gl qe awar (JeR) fohE SRR diEtdd
grift 2 1

The radi1 of curvature of both the surfaces of a lens are equal. If one of

the surfaces is made plane by grinding, how will the focal length and

power of the lens change ?

55/2/G 4
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3. e SR HICTS o hidX (dTd) qUT W o aii o JqUY 396 H s &, dl
S © TohE UQIY o dR ol okl 39k g ? 39 I i ¥ & Toiq HRu
ferfe | 1

Two wires, one of copper and the other of manganin, have same
resistance and equal thickness. Which wire is longer ? Justify your
answer.

4,  SAhlhd FIR FIEAT & ST T Sclieh ARG H X qA1 Y Siodl & M
ISICIE 1
X >| Y | »ﬂﬁmi

= >
N P
Name the boxes X and Y shown in the block diagram of a generalized
communication system :

» X > Y » Receiver >
Message signal Message signal

5. €l THL (a.c.) UNUY W, AUl dicedl ddl gRT s HAS: HH & —
V =200 sin 300 t dice X I = 8 cos 300 t UFHR | =1 qftgy <kl ehid
TR & I IThld ? IR0l G | 1
In an a.c. ercuit, the 1nstantaneous voltage and current are

V = 200 s1in 300 t volt and I = 8 cos 300 t ampere respectively. Is the
nature of the circuit capacitive or inductive ? Give reason.

gus d
SECTION B

6. @ﬁﬁwa@ﬁQOcm@W@W%l@mﬁﬂﬁaﬁﬁ
fearfaa, fSeh o= sl gl 20 cm 3, ¥ 9Q W I&] & 3l 13 Uidfers s9d 2 |
@ 1 BihE gl FTd hifY | 2

A screen 1s placed 90 cm away from an object. The 1mage of the object on

the screen 1s formed by a convex lens at two different locations separated

by 20 cm. Determine the focal length of the lens.

55/2/G 5 P.T.O.
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7. R 9fcUg & 1 gWE@TEl Teh dTcteh H STk &I UG ol YAV <hifolg | Jg IMh
T Tohd €9 T Yohe BIAT 8 ? GRSV foh Tag[d Tk &09H © =X e fag[q 9/ o
ST 9Tl AR (TR0l heall) H With & bl =JAaH i o ol I8 31awareh 2 6
g A/ H Tag[d 9w hl dieedl ol 31d 3= W@ I | 2

Define the term ‘power loss’ in a conductor of resistance R carrying a
current I. In what form does this power loss appear ? Show that to
minimise the power loss in the transmission cables connecting the power
stations to homes, 1t 1s necessary to have the connecting wires carrying

current at enormous high values of voltage.

8. (a) WWWﬁZWAWﬂFﬁWW:

235 144 A
n + 92U > ZBa+ 36X+3n

(b) . Ffe YA IR AMRAT H GIeH q°1 =qZHEI A1 hl G&AT [
TEdt 8, dl geaqE fohd TR ol H YT BIdT 8 ? TS hifu | 2

(a) In the following nuclear reaction

235 144 A
n + 92U > ZBa+36X+3n,

assign the values of Z and A.

(b)  If both the number of protons and the number of neutrons are
conserved in each nuclear reaction, in what way 1s the mass
converted 1nto energy ? Explain.

9. YUY U T HIfVU fh AIEEd AR § T9R fhd JhR AT & | 9
AT

3UUE § IR H, GaR <kl TohE Ht Yorredt (Tafer) k1 39 gidr & 2 3§ fafu o
fohe TP o TUT H=RUT o1 ITANM BIAT & ? h; 99T h, SARIT & gl =TTl o
st 3Mfeehdd gieetEd gt d o ot s2sieh feifgy | 2
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Explain brietfly how communication takes place using mobile telephony.

OR

Which basic mode of communication 1s used in satellite communication ?
Which type of wave propagation is used in this mode ? Write the

expression for the maximum line of sight distance d between two
antennas having heights h, and h,,

10. GISIq & TFHl Ichs Tl o Jh1 hl dUleed sl A 589 nm & | 39
SAFEIA ohl TS Sl ITd shitold, Toi8eh fiu ¢ STl diiTeed o1 7H i 3a41 3l
BT | 2

The wavelength of light from the spectral emission line of sodium 1s
589 nm. Find the kinetic energy of the electron for which 1t would have

the same de Broglie wavelength.

Qus ¥
SECTION C

11. M HTgfetd (AM) TUT o 3cqd 8 ohl TISE hid oh ToTU fohdll TLT ATgeTeh
Teh Scleh 3TNE SHRY | T HIgfeld Heohdl bl 3HI 4 H JHRU fohT ST Hehal
g ? TS HIY | 3

Draw a block diagram of a simple modulator to explain how the AM wave
1s produced. Can the modulated signal be transmitted as such ?

Explain.

12. (a) TohEl TSR G 6 x 101 Hz 31gfd &1 Tehavll Yehle 394 Al & |
Jcdfid Stk &1 HF 2:0 x 102 W 8 | 39 9Id g’ 37EaH fohdd ®IZH
Hﬁmdcﬂmdﬁ?ﬂlaﬁ%?

P T4
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(b) I8 AW H, &I 9igaq X 921 Y o fo1u faa faferton &1 smafa (v) &
iy e fava v, & fa=eq (dieda) <0 guien w3 | 9fe g
T3 9 ATIdd faferton shl qUieed 96 g1, a1 fhd o1 ¥, (8l 91g
1 T T) 3SR TTcTST SHoll oh STl ol Scdoid BT ? TqsC shitwT | 3

Vo4

X Y

0-5 1-0 L4

(a)  Monochromatic light of frequency 6 x 10'* Hz is produced by a
laser. The power emitted is 2:0 x 102 W. How many photons per

second on an average are emitted by the source ?

(b)  Figure shows variation of stopping potential (V) vs. frequency (v)
of incident radiation for two metals X and Y. Which metal will
emit electrons of larger kinetic energy for same wavelength of

incident radiation ? Explain.

Vo4

0-5 1-0 ¥
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13. (a) | WAINGY b TopET T € 6000 A TUICEH 1 YehTl 311 &I & | 39 glani
hi Taved dgT F1q shitere s ATUgeIe &l &8 250 cm & |

(b) a%ﬁ(ﬁlﬁ)%eﬁdﬁﬁ(mﬁ@)1mm%?‘[9ﬂ®qalf3:|ﬁlm
T @ T 7 | T Tt 1 Fiers fohadl g A1y, difeh Tehal T3
9ed & heold IfEss o Hfiax fe-ferdt 9ed o 10 33 Ut & 9k ? 3

(a)  Assume that the light of wavelength 6000 A is coming from a star.
Find the limit of resolution of a telescope whose objective has a

diameter of 250 cm.

(b)  Two slits are made 1 mm apart and the screen is placed 1 m away.
What should be the width of each slit to obtain 10 maxima of the
double slit pattern within the central maximum of the single slit

pattern ?

14. 9Td %l Ush B8 ohl oI aTs ¢ 8 | SHehT Teh (90 91d o [hHl Boeat (AT) o g
T &S fohal T 2 31 gaU U Sodl sl 9idy W fesh 2 | ©8 i 9 AG ¥
SETT A 21 3Tkl PUH H& Sool & THAA o Aredd a ¥l el o ohrg

gIoht TSHAl-8 | 39 gUH 378 o UL Ueh R d97 ThadH Jrehd &3 B,
Ha feem™ 2

(a) b qAT Dol & sg YN fIRE-aES 9 (3.UH.UE.) & U =gaieh
UTed <hIToTg |

(b)  Ffe fean w2 for ©e &1 yfaUy ‘R’ 2, 1 3cu=l Ik 1 41 =41 BT 2 3

X X X X X X X X
qTd-ae
X X X X X X
X X/ X X }l X X
X X X X X X X
X X\ X X X X X
X X X X X X
X X X X X X X X

55/2/G 2 P.T.O.
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A metallic rod of length /" 1s rotated with a frequency ‘v, with one end
hinged at the centre and the other end at the circumierence of a circular
metallic ring, about an axis passing through the centre and
perpendicular to the plane of the ring. A constant and uniform magnetic

field B parallel to the axis is present everywhere.

(a)  Obtain the expression for the emf induced between the centre and

the ring.

(b)  Given that the rod has resistance ‘R’, then how much power will be

generated ?

X X X X X o
metallic ring

X X X X

X X/ X X % X

X X/ X X X X X

x MY M N X X

X X A > O

iy X XX 2 % 9 %

15. UFRRK & _cA9hishd qRaef™ a9 @ fou =aeieh faifgu | 3ug<h 3 <6l
Al O THI-3TM1d US oh Hawd ohl TS shiflu |
Write the expression for the generalized Ampere’s circuital law. Through
a suitable example, explain the significance of time-dependent term.

16. 3T YUY ITRE FATeR fohd] TR-OA T TR o A4 & 8 aTed] 39 dH
T TshATSTT 1 H&T H FUiF it S8 Ta=[q-aTesh 9l (3.04.T%. ) 379 gidl
2 | Tt IR-Ba & fau [ — V 31fsreretfores g sH1sT |
ORIl o Hiowd (F9F) & Y 91 &1 I8 HiH o (00 ATEaTD Q
HEqUl HTIGUST i Il hilaly |

AT
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YT H U HIfST foF Ty 3cdsish SIS (LED) ol sl 9T STl 8 3R

3gh! HITIY il AT HINT | TERATT duered fagfd sedi sl doHl o
TdA.3.81. (LED) & o &I a9 Toiiaq | 3

Describe briefly using the necessary circuit diagram, the three basic

processes which take place to generate the emf 1n a solar cell when light
falls on 1t. Draw the 1 — V characteristics of a solar cell.

Write two important criteria required for the selection of a material for
solar cell fabrication.

OR
Describe briefly how light emitting diode is fabricated and explain its

working. Write three important advantages of LEDs over conventional

incandescent lamps.

17. I < fe-fad g o afaestor Ged | Uferd don a9 haEeg Yeitd Ushdl
ol g Icus faaad Ued o i aUeThRl IequTt hi getl shifel 3R Ieh

ST <hlU | 3

Compare and explain three distinguishing features observed in Young’s
double slit- anterference pattern with those seen for a coherently

1lluminated single slit producing diffraction pattern.

18.  BI3SISH AT % SR s IR % ITIA H, ndl (n'™) & | =e=h T §Y
feRelt Soiareid ol Tl Hott (K.E.) @ ot &a9ieh cdd shilold 3R gRMi8T foh
2

KE = — - W& r,, ndi ®ef bl s 8 | ndfl wen # feufos st =

Sme Ty

e BT r, O R T-Y 7 ? 3

Use Bohr’s postulates of hydrogen atom to deduce the expression for the

kinetic energy (K.E.) of the electron revolving in the n'® orbit and show

e2

that K.E. = , Where r_ 1s the radius of the n'® orbit. How is the

STmeE Ty

potential energy in the n™ orbit related to the orbital radius r !

P T4

@
Qcollegedunla;
India’s largest Student Review Platform

—

55/2/G 11



19. AND 72 (gR) a1 NOT ¢ (gR) hl TcdHH HFRVET o 3991 gRT GIMsT foh
NAND 72, AND T2 921 NOT 72 &1 (35 hH H) TIieH 2 | 399 NAND e
<hl TIHE GO dH9T8T |

NAND ¢ (gRi) sl @Tef=eh ¢ 1 hal SIdl & ? 3

Using truth tables of AND gate and NOT gate show that NAND gate 1s
an AND gate followed by a NOT gate. Hence write the truth table of
NAND gate.

Why are NAND gates called ‘Universal Gates’ ?

20. & WU MU g9y 3@ | 10 uF & IR UG & 500 V 6l I o el
W%Iﬁﬂ'ﬁ:{ﬁw 9

(a)  -cdeh (SetshH) hl oI 4TIl ad
(b) / Ycdeh FYME I 37E |

+ +
|

Co
__|_ o |4
C, Cs
+ +| + ——
C
Jo| B
+ —_—
_|_ S
+ _
< 500V >
55/2/G 12
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A network of four 10 puF capacitors 1s connected to a 500 V supply as
shown in the figure. Determine the

(a)  equivalent capacitance of the network and
(b)  charge on each capacitor.

+ S
_|_ S
+ —_—
Cs
__|_ gy
C, Cs
+ +| + ——
C
PO Rk W
+ —_—
_|_ S
+ .
< 500V >

21. 16 Q JUY o Ueh dX ohl HIGHL Teh I ST TAT & | SHeh! Teh YT o QI
il 8 9V ferpaars® 9o (3.00.U%. ) % Uk &I & fo7 s9Er S fean m
g | |id o ol TSGR o1 HIF GHehfcTd shifele | 39 o7 o & C 991 D & &9
[EECIEINIGRCA I el
Ii¢ 36 IR Wik L PHET RT3 F THEFME HIEE hl Toh R 41 T SY
3R 3T T Sl IHT JehR SHIT 7T o el Teh YT b (U b S SIS (GIT AT,

al 379 39 foRet faeput o e T80 o s fayeat <= g 2 3
D AMAAN C
R
L
R
A AN B
OV
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A 16 Q resistance wire 1s bent to form a square. A source of emf 9 V 1is
connected across one of 1ts sides as shown. Calculate the current drawn

from the source. Find the potential difference between the ends C and D.

If now the wire is stretched uniformly to double the length and once
again the same cell 1s connected 1n the same way, across one side of the
square formed, what will now be the potential difference across one of its

diagonals ?

D AMA C
R
R
A AN B
|
9V

22, Tohell SIS (Fe) H 65 x 10 4T T ThaHH FraehF & [dai= g | 39 e 4
Tsh ST & 8 oread fe3n # 4-8 x 108 m/s <l =TT & T il 8 | TIe
hITTT Toh 38 SiagiA 1 9Y JaTeh F1 & | IR hell H 8ok FUM shl AT
ATd ShITSTT | AT T FeAdgiA ohl =Tl 9L T il 8 ? T4 hIfV | 3

A uniform magnetic field of 6-5 x 10~# T is maintained in a chamber. An
electron enters into the field with a speed of 4:8 x 10° m/s normal to the
field. Explain why the path of the electron 1s a circle. Determine its

frequency of revolution in the circular orbit. Does the frequency depend

@
Qcollegedunla;
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on the speed of the electron ? Explain.
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WQUE q
SECTION D

23. BN A9 79 o I EUq Thdl fo=me™d | 1041 (S9dl) el &1 B & | 39
TS 3 SREHHI-IH Teh H13ihel IUBR H &1 | 98 Ig AT-eht YT & TR

foh 39 98 Td H Hisfehel =ATd T Slod Soll L Hgeh T TSI IEq3AT shl T
<@ Gohd & | Tohed, 3 I8 T &1 o7 Toh I8 SEEAI b8 A HLdl & | 364 I8

U9 319 T1eTeh € g1 | &k 4 g % 36 Y I SAHI hl HRCY i Gl
h&TT bl THSH <hl Ueh ITTGL HMT |

Afeied 391 o 3T ST 4
(a) SHEAHI o WG a9 39ehl hAEY ol 3gW <hIU |

(b) / BN qAT 3eh Torsi f1&7eh g1 YSRId gl-al Hodl 1 Iooi@ hifvg |

Hari 1s a student-of Class X in a school near his village. His uncle gifted
him a bicycle with a dynamo fitted 1n i1it. He was thrilled to find that
while cycling during night, he could light the bulb and see the objects on
the road clearly. He, however, did not know how this device works. He
asked this question to his teacher. The teacher considered 1t an

opportunity and explained the working of a dynamo to the whole class.
Answer the following questions :
(a)  State the principle and working of a dynamo.

(b)  Wrnite two values each displayed by Hari1 and his Science teacher.

P T4
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Qus g
SECTION E

24. (a) YU AMNS YUAdd <hl UfEedr % d9d g4 % folw sravass sl
(Sfdaei) =l Seai@ hiag |

(b) Ueh ToRTUT 3TR@ <l HEEAI H <UST Toh ShISH hiF o FHHIVIE FHigSTE
T8 T ITINT 3ol Uidfars ITed shid | fopd YhR BIdT 2 |

(c)  3HTEYTh INW hl HEEAT H G H T8 hfWY foh 0T AT T
I TRESHT T ITAN YehIiSeh a-q3Al H b8 Bl & | Th QT8I hl
TEIAl d HATST foh JehlIR1eh q=qA1 o1 IUANT JehliReh Hehdl oh SENU]
(T=oT) ° Y 8 9hdl & | 5

HAAT

(a) IfE.t.= 0 T Toreft T =1 3R feam = =1, ot I8 21+ & oI 3ueh
3G SHISU foh t = t; T UM o AR ol BB hl SATHA T LT
hl TERAT 8 9Tcq fehaT ST EehdT 2|

(b)  TehEI THAS TUIY o fotel #Iegd | o HIEqH H JoRl (H=i0T) W {a=
LA Y Hol % 3Tedd 0 1 FAT9H hIT | gunisy foh fordl qaT o
TEH HIEH § 3Uddd H 3Hh! qUIeed a9l "9 Il "edl g7, fohed

3Gh! AT T@l &l @ | 5

(a)  State the essential conditions for the phenomenon of total internal

reflection to take place.

(b) Draw a ray diagram to show how a right isosceles prism made of
crown glass can be used to obtain the inverted image.

(c) Explain briefly with the help of a necessary diagram, how the
phenomenon of total internal reflection 1s used i1n optical fibres.
[llustrate giving an example how optical fibres can be employed for

transmission of optical signals.

OR

55/2/G 16
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25.

55/2/G

(a)

(b)

(a)

(b)

(a)

(b)

(c)

Draw a suitable diagram to demonstrate that given the shape of a
waveiront at t = 0, 1ts shape at a later time t; can be obtained

using Huygens’ geometrical construction.

Consider the propagation of a plane wavefront from a rarer to a
denser medium and verify Snell’s law of refraction. Show that
when a wave gets refracted into a denser medium, the wavelength
and speed of propagation decreases but the frequency remains the

Sallle.

Torgld T’ ug <hl IRATST SHNIT | 39kl TH.3TTS. (S.1.) | foligy |

ferdll forgd-& & 3@¥a [U MU & : E, = ox, E, = 0941 E, = 0, 5@l o
w Tt foueies 2 | @@l quie o e e () B @ 3
39 I ddl d o dlel Foiad ahl d9T $6eh Wial YUl ATaT &1
THehetd hitald | 5

VA
Al a

> 11
> X

<—
n
a

HAAT

gHfa"d gve <l qRTT ST | gufawe gs3 o Tl fomg Tt forgd-ad
<l 1a3 3 foirg W Y3 o H{WeTrardd =1 il & 2

foreft forgd foyga o AU HHfaYWe Y3l okl QUI1ST | HATewn § Gl o s
H I qHGYS I8 gL-gL 1 &l 91d & ?

39 Tggd @ 1T, x & 919 99 V o qiEdd ol ¥4 & il T UTh
(W)W,Gﬂ?x(x 25 2a),aaﬁ3ﬁﬁaﬁgﬁmﬁ%@%

Tfew, forg 3w —q & g 7 | 5

17 P. T,
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(a) Define the term ‘electric flux’. Write 1ts S.1. unat.

(b)  Given the components of an electric field as E; = ax, K, = 0 and
E, = 0, where o 1s a dimensional constant. Calculate the flux
through each face of the cube of side ‘a’, as shown in the figure, and

the effective charge inside the cube.

VA
/. a

<— > 1
I} > X
d a

a
7
OR

(a)  Define equipotential surtace. Why 1s the electric field at any point

on the equipotential surface directed normal to the surface ?

(b) Draw the equipotential surfaces for an electric dipole. Why does
the separation between successive equipotential surfaces get wider

as the distance from the charges increases ?

(c) For this dipole, draw a plot showing the variation of potential V

versus X, where x (x >> 2a), 1s the distance from the point charge

@
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— q along the line joining the two charges.
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26.

(a)

(b)

(c)

(a)

(b)

(c)

(a)

(b)

(c)

(a)

(b)
(c)

ZIEBIHT Sl SRy o faga & ffau | W AR@l 1 Fgrar o
g9itse o fopet S=mt g%t § dR fre T @Ue STd 2 |

fohell SATERl TEHIH o fofu, 3Igehl Wothies qun fgdiae $efer™l § wU
shl O o el |, (i) Fa qun Hasft areedrsti 3T (i) Frd qen Hasf

I3 % = A 6 fIC ek oo HIT |

s ZEBIHU H ol &3 & &I Ald 1 8 dUl 3l hH h ok
STl B 2

HAAT

I Hecll gGRETYr (TeaAHel) 1 Teh AMIhd ARG 18T | $Hh D
T 1 Tga ffgu | 390 T 1 i o IS I F1 Ih & ?

(1) 9T FATREAT qAT (1i) Tieedl GUTEdl IGT shl THHTHT I |

ferdl NeaTHIeT sl (i) dlceHIet § 99T (i) UHIET H ®Y=id i & fou
Tk [HgId hl TIs HifT |

Write the principle of working of a transformer. Show, with the
help of suitable diagrams, how the windings of a step-up
transformer are done.

Assuming the transformer to be an 1deal one, deduce the
expression for the ratio of (1) output voltage to input voltage and
(11) output current to input current in terms of the number of turns
in the primary and secondary coils.

What are the main sources of energy loss in actual transformers
and how are these reduced ?

OR

Draw a labelled diagram of a moving coil galvanometer. State its
working principle. What 1s the function of a cylindrical soft iron
core used 1n it ?

Define the terms (1) current sensitivity and (11) voltage sensitivity.

underlying principle wused 1n converting a

galvanometer into a (1) voltmeter and (11) ammeter.

Explain the
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