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The figures in the margin indicate full marks
for the questions.

Q. No. 1 carries 1 mark each

1x8 = 8

Q. No. 2 carries 2 marks each Cox12 = 4
Q. No. 3 qairies 3 marks eﬁch 3x6 = 18
Q. No. 4 __carries 5 marks each e | 5x4 = 20
Total = 70
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Mentlon one difference between mass and charge.

—ammwww@maﬁq%mﬂwu

”I;he colours on a carbon regjstor are yellow, violet, brown and gloden
respectively from left to right. If the corresponding numbers for the

colours are 4, 7, 1 and 5, what will be the resistance of the resistor 2.
: 1

o1 LT (P ST ASimraoiat P 4t AR T T TATH,
RGN, I o= mcfaa%mfﬁa\maaqmﬂww\wm4
7, 1m5®, (S0 ([IEFBR @iy o 29 2

Name the beautiful natura] phenomenon that occurs in the sky of

polar regions of earth due to helical motion of charged particles.
. | ‘ | 1
wIfZe [ AR aifes N AR (= e e 4B cEt e

What is eddy current ? : | | 1
A% &AZ 3t SRR e R p

() Name the portion of the electromagnetlc Spectrum in between
- ultraviolet and infrared Tegions. . 1

ﬁg?%rjfﬁ acﬁﬁa @F\?@@'ﬂ‘i % SRS DT TS| S
iy |

Or/l T4y

(i) What is the radiation pressure on earth’s surface'é |
. 1

AT spfre RRC DI st Ry o
| '[f2]-.'
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/6‘) Name the equipment which can transmit optical signal through it
and are used as ‘light pipe’. B 1

ﬁﬁqﬁﬂwwmwmummm%ﬂﬁw CRARS
SR Al it e 9 A |
(3) (i). Guess the shape of the curve which shows the variation of ¥,
’ with v in the case of photoelectric
where the symbols have their usual meaning.

_VO;(_’E) ,_%o | » | 1

e e

mission shown by the relation

o ol STTRCICICE e o ST (e el cras v,
o v 7 e orgedt Crete T @ T T S e

Or / w2t

(i) The de Broglie wavelength of a heavier particle is —

' / - (Fill up the blank)
<51 S14q T A 7 T SRATS Aot

(e/ra‘? 1% 77 #)

(h) The loss of strength of a 51gnal wh11e propagatmg through a medium

/ is called — === " (Fill up the blank)
\ 1

aﬁmmwﬁﬁ@ﬁ—i@rw\mﬂf—mcw =
I = | | 4 (T 37 79 79)

9 9)/(1') A closed spherical surface encloses a charge g at its centre. Show
‘ ‘that electric flux through the closed surface is y : Z

g0 " =

&1 T TP % T wer® ¢ AR WRE Wieg| (el (&
IR A& AR 12 @R o FH Y|

SOT PHYS [3 ] : ' _ ' Contd.
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Or/wvlar

(11) A pair of charges +4 and —q, separated by a small distance 2a
is placed in an electric ¢ field E so that the line joining the charges

makes an angle With B . Write the expresswns for torque 7’
and also |7] . 1+1=2

DY

.WWZQWWWWW+qW_q1EWWQm '
““E@mmmwmﬁmmmﬁ: @taz—ecasicfasﬁm
TF TS 1219 e i

(b). ()  Inthe following network, I; =54 A, I, =54 A and Iy =154 A

Calculate the tota] voltage drop over the closed loop
BADEB. - o

eTe Boae [, =%A, L=%A SR I,=154A ¥ 75 97
BADEB ® 3 f? IS 2t w41

30T PHYS [4]
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Or/ WW

_)}Aind the equivalent T€sistance across the terminals A and B,
shown in the figure beloy, - .

4 —AWW— M—— AWM —

@ogs (T TGN A Ui% B Rega Frers Fugey (@1 fiefd
41 | W |

() (1)- How would you connect resistances 1402, 212 and 3.2 so as to
get an equivalent resistance of 3 -66£2. Draw the required circuit

diagram. 1%+ =2
10, 20 SR 30 @ES TN A FRE 3660 A ATGN
@14 ARl 2 e TS o S|

Or/ &4ar

MW a circuit diagram required to compare the e.m.fs. of two

cells using potentiometer. Write also the mathematical formula
required for it. G lYa+%=2

Wﬁﬁﬁwﬁ@ @1 e ol 3¢ gew eae e
- A TS 57 @Bt e =t | ZAE A G NS TANS
RS ‘ .

30T PHYS . | [5] Contd.

Scanned with CamScanner



SPM & LALAN'S

COACHING FOR SUCCESS . T

(d)

(e)

30T PHYS

@)

(i)

(1)

You know, if a charge 9 moving with velocity  enters a uniform

magnetic field B, it experiences a force F sq(ﬁ'x B)- Name the

paths desc?'i bed by g when the angle between U and B is
(1) £0=90° and (2) g _gqe. 1+1=2

oft s 3 ¥ o (T oifMeT @Bt W14 g @2 I pReea

B © & 91, 3 F:q(ﬁxﬁ)mwwmﬁ i Si% B 2 o™
I (1) £0 =90° W% (2) £9 < 90° W, FAICHI [0S WLHBH
oty @ 29 forny

Or / o9t

A beam of ions with velocity 2x105ms-! enters normally into a
uniform magnetic field of 0:04T. If the specifié charge (i.e. %1)

of ion is 5x107 Ckg-1, find the radius of the circular path
described. 2

GF ST 2x 105ms -1 @R SR 0-04T FFIT (FAS AR IR
4fi S5 SiiCife g (i 9/ ) 5107 Ckg -1 27, (o AREwR
JEIF =12 EAe T 30

Of two metals A and B, itis found that 7, > 1 and —1< 7, <0.

Name the types of maferials to which the metals A and B do
belong. Give one exaniple of each. (2XYa)+(2xV2)=2

Tl Mg A Wi BI AW 24> 1 W —1<15<0 | 4 TRH
R B T smiela TOLE R A B4 | SCe R GraiBive T
fam | |

[6]
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or/ WWW
/C!f)/ Define magneth declination How does it depend on latitudes ?

1+1=2
S pfes i@ Tl | i @W'aﬁmﬁé@m?

(H (@) Anacircuit, current decreases from 54 to 0A is 0 1s. If the average
induced e.m.f is 200V, calculate the self-inductance of the circuit
and write its unit also. : 1Vh+14=0

<5 Fo® 01s © 5Aa°m0Azaﬁgggw 1= | 2R AR T
sie 3B Rz 200V IR 2, 7 Richra T ST @i olam 4
% 39 G BRAt

oy

Or / St

(i) When a coil of area 5m? and number of turns 100 is placed
perpendicular to a magnetic field of 10T, the flux passing through
it is 5x103Wh. If the coil is removed from the field in 01s,
calculate the induced e:m.f. ’ C2

@fext 5m2 craws WE 100 TAT AFTE @O P! 10T AT

@2 GIfFF (RIS @RI T, PYETR WS 7 (2 @R G FiH

= 5x103Wh | T 0-1s © P! GIFPCFIIT Adl Thegiz o1

27, OI® TEd (Yl S Reple 9 AR sieft w4t |

(g) (i) Taking the example of a charging capacitor, name the currents

- .. *  that are responsible for the process of éharging and also state
/ which cutrent ﬂOWS outside and which flows inside the capacitor.
(2xV2)+(2xY2)=2

Wﬁsﬁwaﬁwwqtﬁmm@mm
ReReE T Bt e ofade TN FRA @ ARTR I
- CRRE TR R ReR (e RS 2R 29 .

-30T PHYS Contd.
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Or / geat

/ﬁ'/Match the following 4y, 4 yewrite : gx=2
2 Eﬁgﬂ (1) Holc
N 983&7& (2)- -448/,
(€) 951?37 | ; oy o) (%0
4) $B-dl | @0

"(h) (@) A concave mirror of focal length 18 cm produces 3 times
magnified errect image of an object. Find the position of the

object. ' : 2

18 cm FTIE (G @WWW‘#@ o1 T 3 el sRafae ofeRT
ofo PCE| THIET vy T =1

Or / wEt
(i1) An a combination of lenses in cohtact, ‘the power of the
<~ first lens is +2-5D and the focal length of the second lens is
-25cm. Calculate the power or focal length of the lens

combination, 2

AT TR T A A (T LA A +2-5 D W S e
TR O ~250m | FTS R HIS! TG FHR WG a4 =41

30T PHYS ~ .

I bRl : ' X ‘
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In 1885, a Swedish schogy teacher observed a series of spectral
lines in the visible T€EION of the hydrogen spectrum. Name the
spectral series. If R (Rdeerg constant) = 1-097 x107m and

%2—% = 0138, calculate the wavelength A of H, line.
' ' Y2+1%=2

1885 57® R2UGE 43 (IR oyt s 22w T ST ot
S g @4l WWI R 2R e T forei ) 2f

R(ﬁw?fm)—197><10'7m1m /2—/) 0138 33-1,-.
cots H, WW\WlﬂWW| |

Or/ qqr

A difference of 2:3eV separates-two energy 'lev.els in an
atom. What is the frequency of radiation emitted when
the atom makes a transition from the upper level to the

lower level ? 3 Lo , 2

Bt G zﬁf*ﬁ“v@«w © *fEq ALY 23V | TH TIGR [

| mmwmw\mqmﬁ%ﬁﬁfﬁwm\ﬁ

e

Write the complete e)‘<pressions‘ of conversions of (1) f; P

to S due to ﬂ" decay and (2)?? Na to Ne due g* decay.
: | 1+1=2

p e ﬁmma) 2p Wi (2) 22 Na R TG S S

“Ne-zapfﬁzﬁw@wmemmﬁ@rm| :
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Or / wq'af
rotons reside

(i) Explain in brief, how do_the positively charged p .

unitedly within the nygjeus.

KON TES &1 5oy R AT RIS el Qff3< AT BT
1l SHIRCEHT | |

(k) () When Si is doped with B, what will be the type of resulting

7
semiconductor ? Will it possess overall charge neutrality ? Under
14+ 1=2

what condition n.n, \nz ?-

@fem Si© B U4 = 7, Wﬂ‘vfﬁﬁ@'@ﬁ AP ﬁ? %'q 7 AMQAFOIE
@FWWW@H—TW ﬁw’” nny, =n; = ?

Or / a4l

(ii) You want to run an electric motor using a self-made full wave
rectifier. Draw a neatly labelled diagram to serve your purpose.
(Use the symbol © for the electric motor). 2

ﬁwwwf@ammﬁmhﬂmwgﬁaﬁmﬁamﬁﬁ
- ReRR | (O Trr e (IR <ot AT oa St | S
A R | (W5 A © BB w9RR )

M @) Video signals for transmission of pictures require about 42 MHz
of bandwidth. A TV signal requires 6 MHz of bandwidth for
transmission. Explain in brief. Mention the bandwidth for speech

‘signal. , ‘ . | 1Va+14=2

Wvﬂ\mﬁacﬁ‘ﬁm42MHz°fﬁ@@W®ITV
S (2o AT AEN R 6 MHz AR | 5303 1=t a1 | A
e (oo A R AR etaem aw e =)

30T PHYS E LN [10]
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Or/%

(i) From the diagram of 2 pulse shaped signal shown below indicate

the following parts of it

woe () edl W@W@WWWQWW

|

(a)

(b)

(c)

(d)

Pulse rise
e TUA
Pulse duration
G ES IRk
Pulse fall

AT AT

Pulse amplitude

oo RER

30T PHYS

[11]

4x15=2

Contd.
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3. @ (@ In the following diac";ran1 the potential difference between the
points A and B is V. Fing ,p, expression for total current I. Show

i 1+2=3
rl + 7'2 rl' + r2
’__ﬂ F?l_'——
I n I
-—+-—i p———+—-
. A E, B

8579 Bath® A W% B Ry 7o Wed Rexcew V 20 2R 1
fmge 17 3 <o o A Bferedr ot @,

=Em+@@_lﬁ@
n+1t n+r,

1%

Or/W

(i) "Rqand Rjare two resistors. Rey() and Req(p) are their equivalent
resistances when they are connected in (1) series and (2) in

a0 parallel. Draw two circuit diagrams for (1) and (2) and show
/ that Regis) x Reg(y) = RyxR,. Yo+ 1o +2=3

R, Eﬂm’ Ry WOT (145 | R'—"I(S) m Req(p)‘fa SIE52 E\B‘W ey (I
Cﬂ%m,(l) mﬁﬁw TS W (2) TGN TewTe gyl $41 |
(1) @ I 0 TEM W W% (T8 1 Rege)  Regy) = R, xR |

30T PHYS [12]
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() Write Biot-Savart law in vector form and mention the direction
of magnetic field. 'WhiCh term in the law works as a vector
source and produces the magnétic field ? Mention one similarity
and one dissimilarity betwean Biof-Savart law for magnetic field
and Coulomb’s 1aW for elecirostatic field.  (Va+Va)+1+(Va+Y2)=3

ARSI FAB! (T Fofs fapay e [T O fiel Tz <=4

TaeBre 4 @A MY Gy (oBe TORTE T TR pERN oRa
e a2 AR C(FA Toifiy qe-groitd 7@ o 729 Wyl o

ST PR I PO Wers ot 9B AP S 57 TP TEe

-4l » | |

' Or/wequ

(i1)  An electron of charge e is revolving around a nucleus along a
circular path of radius r and with speed v. Starting from the

relation x; =IA, where the symbols have their usual meaning,
show that,

Q) p,=—ejg+r and (2) Hi=-

2m

e

Here [ is the magnifude of angulér momentum of the electron
of mass m,. _ 1Y2+1%=3

e TS <51 BERGH » AP JE (2 1 D DR
v BT YR W) gy =JA FTR TG IR, TS IR ALFSTLR
WWW‘{@W@ (ST @,

evr _ el

AR T
WS [ DA m, B G0 (R S|

30T PHYS ?-[ 13] Contd.
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(i)

30T PHYS

Draw a ray diagram of , compund microscope forming

an inverted and magnigied image of an object. Which
lens in the compounq microscope acts as a simple

microscope ? If  fostem, fe=2c¢m and L=20cm

respectively, CaICUIate the total magnification of the

microscope. 15+14+1=3

451 P A T s Se W At el A1
T <1 #ARw B Sicw | T A PR (IO AT T
Sl T I T@ e 7 fy=lem, f,=2cm AR L=20cm
2, (90F YT JAOR A =T o T

Or / 999

You know the phenomeénon of scattering of light by the
atmospheric particles. Write a few lines about the blue
colour of sky and reddish colour of sky in the morning as

well as in the evening.. - 112+115=3

O T @ AgweTs 2 IR (ol Rl WO | e St g

fora '

[14]
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(i1)

In a prism 11+ 4 a4 5=i+s_A When the prism is at the
position of minimum deviation D,,, show that, refractive index -
of the material of the prism is

_ sin(é"L\Dm]
u=——2_)
siné

2

Also derive the expression for D,, for small angled prism.
' 2+1=3

51 IO 141y = A W 5i+e-A | (ORI RO Frew Ripfe

@I D, A, (e c, fret sifye smid ST 23,

A N (A+Dm)
SHAR——umm | E
A e i

,lf—.

sin—
2
R (@R e AW D, T o A R 401
Or / &4l

Which optical device can produce optical dispersion and which
property is responsible for dispersion of light ? Draw a diagram
to show that it is possible to obtain white light again after

dispersion. Yat+1+1Y2=3

(FICE! SR G (-ies™ Rogad 901 I Wi 3o @ a5l

AR (AT FRogeel v18e 20 ¢ [Nl (oliemm =@t @ o 2ol (ol
AR+ GRRT YRR ot a1 Siva w4y |

[15] Contd.
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What did de Broglie propose,regarding wavelength (1)
£ mass m and

€ (@)

associated with a particle ¢ a5 m ? An electron o
charge e is accelerated frop, rest through a potential V. Show

at the de Broglie Wavelength of the electron is 3

1227
A= v

.
[ Givenf—=——7———2me = 1'22?]

S TR TS T el 4-% R 7 G0 O 419l
ol SR m T A ¢ g <51 e V Rearens Jewt
TS TRl (STl (1 TGO W W SR

o Ty

Agﬁl

. 1]

Or/ 9% |

(ll) The threshold frequency for a Certain metal 1S 33)(1014Hz If
light of frequency 8 2 x10™Hz is incident on the metal, predict
the cutoff voltage for the Photoelectric emission. 8

<1 43 af SIS 33x10' Fz | 419751 6o § 2 x 101475
TR (ol AT A Ao Rsfyers effoqm
ﬁwmﬁqaﬁzﬁﬁ%ﬁﬁmﬁﬁﬁwﬂ‘ T

30TPHYS (16]
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V(l) Write a few Jine5 °N Bohr Model of hydrogen atom. 3
g e A TMNOY aq yews qf iE R @A i |

Or / wat

(i) What are the type® In which radioactive decay takes place ? If
N is the number Of nuclej in a radioactive sample and AN
undergo decay in time At, show that ' 3x1o+115=3

N(t)=Noe™

& o AR (SETER Sy 41 s ko T2 T <61 coufE

sefd TS X FOlFaRg wieat N @ W At WO AN TRYS
ol FEo 900, (o gyt @,

N(t)=Nye ™t

tate Gauss’s law in electrostatics and write it in its mathematical

orm. Calculate the electric field F at the point P due to a charged
thin spherical shell, shown in figure (1). What will be the field

E shown in figures (2) and (3) ? Given surface charge density
is o. &  (1+Y2)+2%a+ (Y2 +Y2)=5

E P .
| ) | ()

Y -~ 5

a - |

f Rros o sifteg sl o 20 29 e Seteel
forfaat 1 esiwa 5 (1) T (@Al 9Bl AT IS wifze chsiiten ARl
A (4 AR P R pagfo® (R4 E o9t T (2) % (3)F
Tl £ R 20 fogi SR SRR oY wg o |

30T PHYS : [.17] . Contd.
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. 01"/%‘?

N, i i oenity to the
(i7) / You are o bring two Charges g and g2 from n.ﬁlnnydectr.1C
~ points represented by the pgtentials V; and V3 in @

field E. If the distance betyon g and 42 within the field E is

7, find the total work dong j assembling the configuration.

in a space. The
the point
2/H+2Y5=5

Imagine an electric field E:(QO? +SO]A')NCF1 .
potential at the origin is zoro. Find the potent1a1 at
(2,2) m. |

43 AT (F £ 4wt e {ew @O Vp S Vv, T
T5ite STR <3 WO SN w g, S g2 @Tﬁ?mﬁlﬂﬁﬁﬁ@f
S {7 W, (S0 S mpie CorFiCa Bl FRAE fEEE B
R =i FoT w9 |

G e (Fa E=(205+3b}')NC'1 3 el T 1 | T R
ZT® Ro3 %1 T, 50T (2,2) m R 2o Rod R 29 Fefa
T | | |

Or / 94

at is a capacitor ? You know that the capacitance of a parallel
plate air capacitor is C =04

(iif)
4 . What will be its new capacitance
C’ of the capacitor if a material of d.e.c. K is inserted between
the plates 7 Calculate the capacitance of the capacitor shown
below. ‘ - 1%2+12+3=5

T |
==— |

41T e of WNW‘WWWQWW £0 A
) £ $ : C=%0 |
21 g wrers K RIS MO 6 i i o g, céc@

WWW-C'WE’??@WW
qREY o w0 T O AR

30TPHYS ' (18]
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() What do you mean by electromagnetic induction ? Name two
great eXperimen’faFStS who carried a long series of experiments
on electromagneti€ indyction. You are given two coils, one
galvanometer, oné battery and some connecting wires. Describe
an experiment that Can show the production of electromagnetic
induction. . 1+ (Y2+%2)+3=5

ey T T R gy ¢ R A ) TR E R 2
et 9P 91 (TR e ~Frif A1 31| (ORI 1 P,
B (oleTeTROR, B @B e g ARG SR SR
21| Ry TR S 5% ol Bt o el A *

Or / g4t

(i) What is motional e.m.f. ? Deduce an expression for it from the
following diagram. If R be the resistance of the loop PORS at a
given instant, what will be the induced current at that instant ?

A straight conductor of length 0-1m moves with a speed of

10ms-1 perpendicular to a magnetic field of induction 1Whm 2.
Calculate the induced e.m.f. State Lenz’s law. 1+2+1+1=5

AB

e x —

SR e, 51T 77 g @oi9® TRl Bawelt Zara i bt et A
fRefn a1 Tt P @y we© PQRS <® 6 @Y R =W, (90T
IR e AR (ot wiRe KPS o e e 0-1m TR o

AR 1 Wb m > Wmﬁqgﬂﬁ'ﬂ CFE 7Y e 10ms—1 wfeTa oife
Ffez) AR e i3 3 s T | FIER IACHIS TR |

[19] * Contd.

Scanned with CamScanner



- 30T PHYS

SPM & LALAN'S
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(©)

(iii)

(1)

OT/ WW

enerator. Show that it

hat is its frequency - of
12 +3+Y2=

Draw a labelled diagram ,f an AC &
produces sinusoidal em f op current. \%Y

rotation in India ?

p—

a;ﬂﬁ?r@ W%&WW el Tofe o oifRE 5 <ol
i | (7493 (T 21 (sine ) eeamcd s B1 <8 241z TeAT T
W%W{‘ﬁ Wmo\a; W‘)

State Huygens’ principle in optics. Using this principle derive

the law of reflection or refraction. Which quantity remains

unchanged when a light wave suffers reflection or refraction ?
‘ 1+3+1=5

(F1ZF R0 TR QRCa o] ol | 2 o Sqe N (ORI
dfSmem Al SR 3@ oy a1 (Al o9 GO Afower A
A7 ST R (PO A A« TR 02 AR 2

Or/ w7

y\With the help of Young's, 4doub1e'-slit arrahgement vto produce

interference pattern, derive an expression for fringe width B.
Mention at least one difference between the interference fringes
and diff;action fringes. Are two identical bulbs of same power
and manufactured by the same company coherent sources ?

_ | 4+15+15=5
RIS A 78 SRt I e B-fow IR TS Iy
B GO erep iy fefr S |

R =ffS e ST 7 TS wm Twer @B st e
Wlmﬁa@mmﬂm,ﬂwwwaw@mﬁﬁmm
T I 3Aove Tt T ¢ | o

[20]

Scanned with CamScanner



3PM & LALAN S
Or / wqat

(i5i) Write short noteS on g, o ¢ the following : 2x2V5=5
(1) Diffraction -
R
(2) DoppIér effect
woEI AR
(3) Polarisation Of ;.
w291 IS

In which of the followmg case (s) the bulb will not glow, explain
in very brief. Calculate the forward and reverse resistance of a

Si diode from the following V-I characteristics shown in

ﬁguj_elil ' 2~rl-1\1/lz+11/2=5
| - P
4 = =
1 i |
6-0V 6-0V 0-6V
M) @) ()
I{mA) A A
s 20mA
:
10mA !
i
L o |

S 4,07V 08V U(voits)

.

V)I (uA)

‘ Bt
@1 5 reqt Qs (FREEDR (RIS TEMTS YT 0!
&R Wﬁmmﬂ'mw S 9O Si TSGR V-1 A%
el GO ) o PO Gt st 41

0TPHYs - [21] Contd.
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connect

You know that in order to 8eta regulated dc voltage we ¢ ,
-als of a rectifier- Draw a
series resistor (Rs)

f currents

(@) -

a Zener diode across the oy tpu ¢ terminal
circuit diagram cOmprising , Zener dio de,
and a load resistor (Ry). [ndicate the directions O .
I, Is (=1, the total current ) and I; passing through Zener diode,
Rs and Ry respectively. Chvose the correct option from the

following.
1) I=Iz 2 IL>1z ) I <Iy
How can we achieve the right option ?

ﬁnregulated input is 10V, calculate the value of series r_esistor to
‘work satisfactorily. 1+Vo+1o+1+2=5
(OIS Sl (7 2for® q WafEs wies+5 ARe A T
o550 W (@R TG A I | G5l (GHI9 TS, (@
@I (Rs) S <51 BT @14 (Ry) TS (O <5 I90 B el |
(TR OR'S, Rg W% R;-3 Aealn 2qifEe {a G 1, I (=1, I5
2IR) W% 1, I’B:’é\owmi\éﬁm (FITC! 951 wm g Theneat |
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SPM & LALAN'S

COACHING FOR SUCCESS

Or/ gzat

(i) What is a logic gate ? [dentify the logic operation carried out by
the two circuits Shown below and write the truth table for each
of them. ' 1+ (VarYa)+(1+2)=5
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