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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!
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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~!

P T4
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gus A
SECTION A

1.  Trel THl. (a.c.) URUY #, drc&Ueh dieedl d°T 9 % HHI: HHE 8 —
V = 200 sin 300 t dlce AR I = 8 cos 300 t UFGR | =1 qftwy ki yehfd
AT 8 3T YT ? hROT Y | 1

In an a.c. circuit, the instantaneous voltage and current are
V = 200 sin 300 t volt and I = 8 cos 300 t ampere respectively. Is the
nature of the circuit capacitive or inductive ? Give reason.

2.  SAYehichd IR HEYT o TUIT MU scileh IRG H X qAT Y (ol s A
fetta - I
X >| Y >3qﬁ;n3’1___|

2 >
. N
Name the boxes X and Y shown in the block diagram of a generalized
communication system :

>| X > Y | >| Recelver >
Message signal Message signal

3. Torelt @\ o gIA1 g3l skl Ishdl BSATT §9H (SUR) 8 | A Tk I53 i ford e
aude T S, a1 o Al wiskd gl qen amar (Ter) R yeer uftafida
gt 7 1

The radi1 of curvature of both the surfaces of a lens are equal. If one of
the surfaces i1s made plane by grinding, how will the focal length and
power of the lens change ?

4. I SUSK HICE o hIH (™) AT TET o dRI b JqUY 3T9E § S &, dl
T § Tohd UQrY o R hl TFaTg AT 8 ? 37U IR hl ¥ o foft &R
Ty | 1

Two wires, one of copper and the other of manganin, have same
resistance and equal thickness. Which wire 1s longer ? Justily your

adllSWer.
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5. F& NG H Ush G foieg 1w 1 &3 W@rd o 1S & | Q o P foga
o S et 3¢9 SRUTTcHeh 3T <hl Teafast SIS & =t &1 I8 =1 AT 2

34 3T hl gfee o ToTT hror fofgy | 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.

Vs
<

|

Qus d
SECTION B

6. R UUY & [ 9RETal Ueh dTcieh H SIh &1 UE ohl JHHTYT hifold | I8 Ifh
o7 Tohd €9 T Tohe BT 8 ? GuIISY foh Tagld Ik M & =1 deh Tagfd 9 o
ST Tt AR (F=0T shaiedl) H STk & 1 =JddH i o (T I8 a9 & 1
3 Al 4 foeld 9T bl dieedl ol 3fd 3= @1 AT | 9

Define the term ‘power loss’ in a conductor of resistance R carrying a
current 1. 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.

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

ey o TagH! 3Icdsd @I & Yh¥ <hl dUTeed hl A9 589 nm & | 39
SAFEIA <hl TTIdS oIl JTd shitoe fSTdeh T @ Sl alTesd ohl H19 M 3a41 &t
BT | 2

The wavelength of light from the spectral emission line of sodium 1is

589 nm. Find the kinetic energy of the electron for which i1t would have

the same de Broglie wavelength.

Tsh Uq ol fRell o ¥ 90 cm G W W& 1 3 | Tsh 30 o <l o1 e
ﬁﬂﬁﬁ,ﬁﬁﬁﬁ?ﬁ@ 20 cm%,ﬁﬁqaﬂ%aﬁﬁﬂﬁmaﬁﬁl
" hl BIshE Gl FTd IV | 9

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

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

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

(a) = TH=aTiehd AR STHThaT H Z a1 A &1 HH A4 hio

285 144 A
n 4 92U > ZBa+ 86X+3]:1

(b) g Tk ATMYhR AMHAT B T qAT =Yg A1 hl T&IT T
&t 8, 9l goIHE fohd Tehl 3ol H ®UT=ANd ldl & ? TI5E hifu | 9

(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 1n each nuclear reaction, in what way 1s the mass

converted 1nto energy ? Explain.
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10. HY H Tqe hifow foh HIEEA SABIHT H§ 99X fhe YR g1 8 | 9
AT

398 § 99N U, AR 6l fhd ga yured! (fafer) 1 3uam giar 3 ? 349 fafy
fohe TehR o TUT H=RUT &1 3TN BIAl & 2 h; 91 h, SARIT o I U1l o
i< SAferehdd gieet@d glt d s foig =a9ie foifgn | 2

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 i1s used in this mode ? Write the
expression for the maximum line of sight distance d between two
antennas having heights h, and h,,.

Qus g
SECTION C

11.  I& U IU gRgYy 3@ # 10 uF & IR 91fe i 500 V i gs 3 el
W%Iﬁﬂfﬁﬁw 3

(a) ' Hedeh (SlIcishH) hl e GTHAT do
(b)  Ucdh UHIRF 9T AT |

~ +
|

+ + ]+ - P

+ +
|

+
|

E 500V >

55/1/G / P.T.O.
collegedunia:

India’s largest Student Review Platform




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
_|_ -
+ —_—

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

12. 16 Q HiqUY = Ush R sl AISH Ueh aff ST T 2 | $EhI Th YT & QI
il ¥ 9V fagdarss oo (3.00.U%.) % U did ! o gEr sre fean mn
2 | 9Id ® i T3 9RT Rl A9 Yehiad hife | 39 a1 & &40 C 921 D & o=
e~ FTa. sl |
Fi¢ 36 A hl Eid K FIHI AFITE 9 THEAH HILE 61 Th qR &4 a1 S
3R 3T T Sl IHT JehR SHIT 7T & el Teh YT b (U b S SIS (GIT AT,

dl 379 3ok ToRdl Taehul & 1 TR o sfi= forvam—aT == g 2 3
D ANV C
R
S
R
A ANV B
|
9V
55/1/G 8
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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 1its 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 AWV C
R
R
A NVVWWWs B
— %] |
QW

13. Toret I3 (ImL) T 65 x 10”4 T 1 TohHAH Jraehid & foem= 8 | 39 & A
Teh SAde & U oTraad e 0 4-8 x 10% m/s &l =TT ¥ T3 HaT 8 | TI
HIfTT o5 39 SAF T U TR 41 2 | AR HaT | 3Geh U <hl g
$Td IR | 1 ST Sorereia <l =e W R &t 2 2 Tree i | 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 1its
frequency of revolution in the circular orbit. Does the frequency depend

on the speed of the electron ? Explain.

55/1/G 2 P.T.O.
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14. 3199k INUY ARG TR [l TR-OA T YR & 37904 8 g4 dreft 39 a4
T TshATSTT T H&T T FUiA shilole Y Ta[d-aTes 9l (3.00.T%. ) 379 Bidl
2 | Tordt gime & fofu 1 — v stfsreefores ash ST |

ROl o Hfg=d (§9H) & 0T e &1 =99 & & e A& al
qgqUl HIYGUSI hl Ioeid hiTTT | 3

AT

Y T gUF hitY foh JhT Icdsieh SA€ (LED) @l s T ATl 8 27X
3Ghl HRMAIY h RSN HIGT | T dueed Tagd Sesl 6l goHl |
TdA.3.81. (LED) & oF &I oY feiiaq | 3

Describe briefly using the necessary circuit diagram, the three basic
processes which take place to generate the emf in a solar cell when light

falls on 1t. Draw the I — 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.

15. 97 % fg-f5 v & Afdehr 9ed 4 e A&on qen shassg Jerd Tehd
ol g0 3cua faadq Oed o o faueTshil A&l &l ol it TR 3Teh]
TGl I | 3

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

1lluminated single slit producing diffraction pattern.
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16. TTEISH WA o SR o SRl o ITFM H, ndl (n'h) Hafr § =l Td 7Y
fehelt e hl TS ol (K.E.) o Toiu s/ oYcud shifwiy 3R g3MsT foh
2

KE = —° & r,, ndl s 6l 5= 8 | ndi wen 8§ feafos st

dme Ty

$ef BT v, 9 1 Y 8 2

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

62

that K.E. = 5 , where r_ 1s the radius of the n'? orbit. How is the
mTE T
o 1l

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

17. AND 7 (gR) 9= NOT 7i¢ (gR) hl GcaH= TRIVET o 39FFT gRT GINisy Toh
NAND 72, AND 72 a1 NOT 72 =il (381 shH H) T3S & | 399 NAND e
hl TcIHE HROfT SHIST |

NAND 72l (3RT) @l |Tafies ¢ &1 Shal SIal @ 2

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’ ?

18.  3TIM HIgfeld (AM) AU % 3cqd B ol TYSE i o U forel T HIGeTeh i
Teh Sclich AN SHTST | AT HIGIId Hohdi bl SHT €9 H JHRUT TohAT ST Eehal

3 2 Tqse hifvu |

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.

55/1/G
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19. (a) ToREl K GRT 6 x 10 Hz G 1 THavll Yehrel 399 Bl & |
Jcdfoid 3Tk 1 TH 2:0 x 102 W B | 38 9id g 3fiad Tohad ®IeH
gfd HehUg IcHfoid TohU STd & 2
(b) FE ARW H, T 91g37 X a1 Y o ¢ mufad foferton shi e (v) b
ary e fawa v, & fo=em (afEdd) i g T 2 | A gl
Tl 9 A(dd Terfehtun hi qUIeed g\ g, d1 fhe o1 ¥, (GHdl 91
1 AT H) 3k TS HaAl o SAFIAI ] IcdsH BT ? T HIfwC | 3

Vo4

X Y

0-5 1-0 ¥

(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. trequency (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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20. (a) UM AT foh TohEl TR " 6000 A TG 1 b1l 3T &1 2 | 39 L
hi Taved dgT F1a shifere ek A g 1 &31d 250 cm & |
(b) aW(ﬁlﬁ)%ﬁﬁt{ﬁ@(WW)1mm%ﬁ?ﬂ®tﬁ3f3¢|ﬁlm

R @ T 7 | YAH ol hl ek fhdt g =iy, drfe weRd ford
U o hrgd 3rsd o Hial Tg-Teil Ued & 10 IS8 UTed &l Teh ? 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 i1s 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 ?

21. Tq Il Ush B8 hl TS 7" 8 | SHH! Teh 9 4T o ThHl Dol (1) o g
9 T5S TRl TR & 3T qaU 90 Soal hl 4ty 9T fesh 2 | ©8 &l 9 A ¥
TETT Sl 2 | S5h! UM 38 Boed o Gadd o drdd @ a9l Sodl o oheg d
EIhL ToEdl & | 39 Ui A& o I Ueh R qUT THTHAM Jreehd & B,
o foem= 8 |
(a) °hrg QYT Dodl o s URA Tagd-aEs dd (3.0H.Th.) & ol =l

ITed hITTY, |

(b)  =fe fear w2 T @ &1 gfaty R’ 2, o Icu=l SIfh 1 | 4T BT 2 3

X X X X X X X X
// qTd-a
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 X X
X X X X X X X X
55/1/G 13 P.T.O.
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A metallic rod of length ‘I’ 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, 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 X X X Y
metallic ring

X X X X X/ X

x X/ X X }l % X

W x| gmx ¥ X X X

X X\ X X X X X

X X X X - S

x X X(\W"WX x x x X

22. UfFRR & SAUehlhd iU oM o Tow =Ieieh foilgu | Uy 3@l <6l
AT ¥ FHI-IATHA UG o Hgwd hl TI hIWT | 3

Write the expression for the generalized Ampere’s circuital law. Through

a sultable example, explain the significance of time-dependent term.

55/1/G 14
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WQUE q
SECTION D

23. BN A9 Ta o I &q Tohdl To=me™d B 1041 (SHdl) el &1 B & | 39
TS I SEHHI-ITh Ueh HT5Ihel SUER | §f | 98 I§ AHeht UHTd 8 T
foh 39 98 T H Hisfehel =ATd T Sod Soll L Hgeh W TSI IEJAT shl T
<@ Tohdl & | Tohed, 39 I8 T1d 81 o1 fh I8 S=EAT ohd S Hal g | 364 I8
g 39 f1ereh o q@1 | ek 9 gR % 39 9eH Sl SHAl i hRifaiy &l gl
eIl ol GHHA ol Teh G M |

fArfeTiad geat o I T 4

(a) SIEEH UG 9T 39eh! HEATAY ol IZE hi |

(b) B AU 3Heh {1 1e7eh g USRI Gl-gl Hedl 1 Ieci@ <hilaTT |

Hari 1s a studentof Class X in a school near his village. His uncle gifted
him a bicycle with a dynamo fitted 1n 1it. 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)  Write two values each displayed by Hari and his Science teacher.

P T4
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24.

(a)

(b)

(c)

(a)

(b)
(c)

(a)

(b)

(c)

(a)

(b)
(c)

Qus g
SECTION E

STEBIHL shl HRITEY & faga &l ffgu | 3ugw AR@l 1 gg™da ¥
e9Tist foh fordl Sl TrE®iH # R fh8 JehR @9 Id 3 |

fope) 3mest srEwiE & foru, IRl wrafae qen fodiaes Heferdl o
sh! I&AT o Uel |, (i) g qun fHasft Sreedrstt 3R (i) Hd qen Hesh
g3 o o= 31U o 7 s2sfeh ogcdel iy |

Jrdtaeh ZEBIGU T Holl & o J&F did 91 & adl 4ol A il TohaT
STt 8 2

HAAT

I hecil GRETIT (TTeaAHIet) 1 Teh AMHIhd ARG SATST | 36 I
F 1 Trga fRau | 388 Tk 99 I8 o hIS o1 &1 T & ?

(i) 9T GUTI&dT a7 (ii) dieedl GUTigdl Ual shl THHTT ST |
fopdt Aeafier o1 (i) dieeHet ¥ 997 (i) U § ®T=id i & foIu
PIeh THGId <hl TIS hIfTT |

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.

Explain the underlying principle wused 1n converting a

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

55/1/G 16
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25. (a)
(b)
(c)
(a)
(b)
(a)
(b)
(c)

55/1/G

QU AR Wedd bl GREeAT & 999 g4 o ot 37aedsh rdl
(Ufaeet) 1 3eai@ hifaT |

Teh Toh10T 3T hl HERAT H SIS foh ShISA shid o EHHIVIE HHIGSTg
S50 1 IUANT I fdfers ured e H fore YR Ba1 2 |

AL TG hl FEAT H T&T H T HifaT Tob U AT I
hl INEeAT 1 SUAIT TehI3eh a=qatl H HH Bl 8 | Uh ISEW i
TERIAT 9 THETSY Toh YehTiSTeh arq3il ah1 SUANT Jehli3Teh Hehdl o JHIUI
(T=oT) ° Y Bl Gohdl B | 5

AT

I t = 0 X Topell G =1 ATRR &1 1 B, dl I8 R0 o ol I
G BT Toh t = t; I AU oh TR bl SIS ohl SATHAT TL=AT
I FERIAl § Ted Tk ST Hehdl & |

fehHl THAE GO o Toiel A1ead | Hed 41eqd § Ya¥ (T=i0) W =R
hid 7Y Hel o IS HIH 1 FeA19H hIfoT | Ry foh fopell qam o
o iETY H 3add d 39eh] qUleed a¥l el I "edl &, Toheq
3GehlL- AT I8l Wl 2 | 5

State the essential conditions for the phenomenon of total internal

reflection to take place.

Draw a ray diagram to show how a right i1sosceles prism made of

crown glass can be used to obtain the inverted image.

Explain brietly 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

P T4
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26.

55/1/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.

Torgd Tt U shl TN ST | 3HeRT TH.3TTS. (S.1.) AT i@y |

ferefl fagd-a o fa¥a fiu M 2 : E, = ax, E, = 0 AT E, = 0, &l a
ush fofter feames 8 | 8T ST U 3R@ | u4 (SRIE) i e ‘@’ ® |
3% IS ad © TOA dTcl FAad i aYl $Heh il JUTEl 3TMas I
qRehed shifeTT | 5

VA
41927 a

> 11
> X

.&
n
a

HAAT
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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
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I} > X
d a

a
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OR

(a)  Define equipotential surface. Why is 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

— q along the line joining the two charges.
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