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Code No. R
T 7. gligneff ws I IR % JE-I8

Candidates must write the Code on the
title page of the answer-book.

o YA JE H A Toh 38 Y99 H Gigd I8 16 ¢ |

o TWH-UA H Fied FTU HI AR T T hig T Hl B IT-IEehl o JE@-I8 |
forg |

o FHUA AT A h 39 IH-IT H 30 A F |

o HUAT T T IW oG € wE & UgH, T w1 hATh 7avd ford |

e 3O YH-UA Hl g4 % fow 15 fide w1 auw fean o B | y-aw o foaw et
T 10.15 & TohaT ST | 10.15 s § 10.30 &1 b BTF had IH-IF I Tl
3T 39 21afy o QA o ITR-YFEqept W ig I A8l fore |

e Please check that this question paper contains 16 printed pages.

e 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.

e 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 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.

wiferes ferma (Fgivaer)

PHYSICS (Theory)

FEiRa a7 : 3 To2 STfeHaTH 37% : 70

Time allowed : 3 hours Maximum Marks : 70
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() &Y I SHaE &

(i) SHYT-YTH FT30 Y78 | F97 . 1 88 a & 97 Hla-a1gaeiiy 57 &
37N Y ek 37F BT 8 |

(i) Y974 9 §18 H Y% Y97 @ 3% H1 &, Y97 4. 19 T 27 H Y& 97 @i+
37 BT & 3N Y97 T. 28 T 30 § Ic4% I97 Gil 37 7 & |
(iv) @ 3Pl 917 Fo71 7 & T Go T TERT J97 & |

(v)  ¥¥-UF T GHT W FIF [adbcy 781 8 | a9, g 3Pl arct v J97 F, T 3H
gIct U ¥IT H 3K e 371 qict di1 FeA § 3R T97 YT 197 T & |
08 Jo1 7 3719eh] 130 T T § & Sac7 Uh G & HAT 8

(vi)  HAPAR P ITIIT HI FHIT TET & | TG, s STaTeTSH & T T TGTIHT
R HT I F GHd & |

(vii) & ETIF &1 319 [Healcrfaa ifdes Rl & Jr1 &1 399017 H G 3 -
c=3x10%m/s
h =663 x 10724 Js
e=16x10"1°C
n, =4nx 1077 T mA™!
1

4re
o

=9 x10° Nm? C2

m, = 9-1x 1073 kg

General Instructions :
(i) All questions are compulsory.

(it)  There are 30 questions in total. Questions No. 1 to 8 are very short answer
type questions and carry one mark each.

(iti) Questions No. 9 to 18 carry two marks each, questions No. 19 to 27 carry
three marks each and questions No. 28 to 30 carry five marks each.

(iv) One of the questions carrying three marks weightage is value based
question.

42/3 (SPL) 2
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(v) There is no overall choice. However, an internal choice [asileli, 2764 e e

in one question of two marks, one question of three marks and all the three
questions of five marks each weightage. You have to attempt only one of
the choices in such questions.

(vi)  Use of calculators is not permitted. However, you may use log tables if
necessary.

(vit) You may use the following values of physical constants wherever
necessary :

c=3x10% m/s

h =663 x 10734 Js

e=16x10"1°C

1, =41 x 1077 T mA™!
1

4re
o

=9 x10° N m? C2

m, = 9-1 x 103 kg

1. Tt 01 W g mew B, I8 B v o F TRt e greehE & ° i
2 | Top wrat (wfceil) o o= 39 W @ aTel 99 (1) I B, (i) Atk
BT 2 1
Under what conditions does a particle of charge ‘" moving with velocity

%', experience (i) no force, (ii) maximum force, in an external magnetic
field ?

2. faasA & T W h feafas Fot qun 37k i H gl F wod kw9 U
I difem | 1
Draw a plot showing variation of potential energy of a pair of nucleons as
a function of their separation.

3.  STehIhd UFHRR o i e o1 TR e fafE | 1

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

4. TOR e H HAIWH (&fivF)’ ug | w1 aread g ? 1

What does the term ‘Attenuation’ mean in a communication system ?

42/3 (SPL) 3 P.T.O.
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5.  Torell aTEs AU c(t) 1 39 YHR =<k foham T B N A —
c(t) = 3 sin (4nt) volt

AigeH R m(t) ST HAER Th a1 qT 2 |

15
m(t) dee §
t TehUE |

$ET HIgA HAehieh A I |
A carrier wave c(t) is given by
c(t) = 3 sin (4nt) volt
The modulating signal m(t) is a square wave as shown.

1-5 —
m(t) in volt

t in seconds

Find its modulation index.

6. forelt wdga weem & Aga gaur ug i gRuTivg T | 39t TH.TE. (S.L)
Tk feafau |

Define the term ‘electric polarisation’ of a dielectric medium. Write its
S.I. unit.

7.  Treh =T § S99 A1ghi 1 3UETg o7 oA @ el W AR ot ® 2
Iooig hifvT |

Write any two factors on which drift velocity of charge carriers in a
conductor depends.

8.  WUEd gLe¥h H Uh W¥ o TIM W IFAdA qUUl i AGRIH %k T H TAT
T T Tsh AT fAfgy |

Give one reason for using a concave mirror, rather than a lens, as an
objective in a reflecting type telescope.

42/3 (SPL) 4



9. (a) 31 (Teforea) qen sgEd (TATA) Fohdi o o e\%ﬁ;’;ﬁmfﬁﬁﬁmmmm
(b) 39 A T I b dleh AT I8k [oTC FIH FRON A13C A1 Fawr 1

SIcoh . T 3cU= Tl & | 2

(a)  Distinguish between digital and analogue signals.

(b)  Write the logic symbol and truth table of the basic gate which
produces an inverted version of the input.

10. (a) + z-39& o IFCY THA Hdl g3 Uoh [Ogd-grechid q0T hl TRV qT
TUICA 9’ 3 | 39 qUT § Heg [Igd ad1 Jehi & o Uehi o T
Tford fear (fasor) =t fafae |
(b) z-318 & W Foor w3, fhh guaer g grhE @l v,
3ok QAT o[ qen Jrahi & o Tl b T1Y Th @I (Thd)
FART, | 2

(a)  Write the mathematical expression for electric and magnetic field
components associated with an electromagnetic wave of frequency
‘v’ and wavelength ‘A’ propagating along the + z-axis.

(b)  Draw the sketch of the plane electromagnetic wave propagating in
the z-direction along with the components of oscillating electric
and magnetic fields.

11. 3UYH o9 6 98l ¥ p-n @9 % i § gea ufseenett w1 foewor dfe |
BTE & % S W1 T&d H U HIfT | 2

Explain, with the help of a diagram, the basic processes involved in the
formation of p-n junction. Write briefly how the depletion region is

developed.
12. (a) d9F S UH I & &8 M I @A W I [a9ai=al i Teh AT
T &l 9+ o o U e hl 989 HilNT |

(b) TH THIH wie (dfgeht) Temia i g9t arfitar 1 uF 8 a0 suehl o

wHel o off " T gl 1 cm § | 3HRI QA W b T H 9 x 10° V/m
TIEd AHed T Ueh WY H1EH W1 G Sirar B | @ gyt woSTay
&1 fgior Hifvw | 2

(a) In a Van de Graaff generator, identify the factor which limits the
build-up of a high potential difference on a large spherical
conducting shell.

(b) A dielectric medium of dielectric strength 9 x 10% V/m is filled
between the plates of a parallel plate capacitor having effective
capacitance of 1 puF and plate separation 1 cm. Determine the
charge on the capacitor.

42/3 (SPL) 5 P.T.O.



13. frfafed o (), 2 9o Aoft LOR witaeli % fore e or G
(V) @ & (1) % 9iEd ol g9Iid & |

I /f\\/ ot —>

qiaey 1

\%

3 ¥ ford afme ® Farfa fqenar (Xe), Sfvres sfaemer (Xp) & () 3tfe gl

(i) H BT ? 319 IR o foTw R faaRaw |
The following graphs depict the variation of voltage (V) and current (I)

versus (wt) for two different series LCR circuits.

I/’\\/ ot —> \/ ot

Circuit I Circuit IT

\Y%

State, giving reason, in which of the circuits capacitive impedance (X,) is

(i) greater, (ii) smaller than the inductive impedance (X;).

14. el SRII-HAE 98 (8d8) o o, e fawa (V) den stmafaa fafeon i
IR (v) o UG H, SES o TFehrI-fagq aiehwm o1 fafey | I8 g
Tt Teh IUYh % (3Ti@) aA18Y, b 36 U & (i) Topell uqrdf & fotu &
®AT AT (i) TATR TR o A o IR H o1 hd JTH i S Tkl 3 |

Write Einstein’s photoelectric equation in terms of the stopping potential
(Vo) and the frequency of the incident radiation (v) for a given

photosensitive surface. Draw a suitable graph to show how one can get
the information about (i) the work function of the material and (ii) value
of Planck’s constant from this graph.

42/3 (SPL) 6
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15. T G 1 ITANT IG S o AT HIFAT Toh T QUOT GIRT 1106 et e (oo
T AR H BIeT 3T €UV o Yd F BIhd o sid 1EId 8T 2 | 2

AT

gl o ° A % el s % ek syaeenu o) Qi R, feH el
st OO 7 |

Sy

e

Sy

e

U W s AT Yo W AT WG 99, AR, (i) WA S Bl S1S, AHAA H
AT H Y A freenfua st fean Sre qen (i) |id S & vod TR & ford
Hid ¥ gfaeetya L feam S 2 2

Use the mirror formula to show that the virtual image produced by a
convex mirror is always diminished in size and is located between the
focus and the pole.

OR

The figure shows an experimental set-up of Young’s double slit
experiment with the central fringe at ‘O’.

Screen

How will the interference pattern on the screen be affected when (i) the
source S is displaced upwards parallel to the plane S{Sg and (ii) the

source S is replaced by white light ?

42/3 (SPL) 7 P.T.O.



16.

17.

18.

19.

:‘/ 2 1y CBSE:

Teh TR HUT W 2 nC HT ST 2 | T8 HOU AT v v = = 2 x TOX 5Crpres e

J 11l

I & B T TG T 3T T Jrehid o, F=dx100 k)N =
IME AT 8 | 3T Jraehid & Shi feem e ufemr (am) Fa Hifsr |
A charged particle having a charge of 2 nC moving in a magnetic field

%
B with a velocity v. = 2 x 10° ?(m/s) experiences a magnetic force

— A
F =4 x 107 (-k) N. Find the direction and magnitude of the magnetic

field.

T A, Jdol AL A kT G TS e AR — 3 x 1072 C/m @
4 %107 C/m2 | daYH THGR H 20 cm P W T E | 3 TAH d”l &
10 cm € feord fopelt formg WX forggd &1 1 uftaror (W) qem 3&ehl foum s
HIRT |

Two long thin parallel wires having linear charge density — 3 x 10~ C/m

and 4 x 1072 C/m are kept 20 cm apart in air. Find the magnitude and
direction of the electric field at a point 10 cm from each wire.

T IO qAT TH BIeH H Y 1 a0esd 1326 nm B | A SEEH
TS Iatt (K) T BI hl Il (E) ¥ 3TUT [1d HIT |

An electron and a photon each have a wavelength 1326 nm. Find the
ratio of the kinetic energy (K) of the electron to the energy (E) of the
photon.

forelt enum sfaa oI & foiw CE fomma o steawor stfireteror =t T
ARG | T | 39 SANIARIT T IUANT 3T ITGLAT & T Ao w3
iy, ST SifSet &1 SUANT (i) Ya€e o &9 | a7 (ii) o= & &9 7 fohan s
el @ |

IRt & TEa= & &9 0 39 sl swrifafa ot @& § Ty i |

Draw the transfer characteristic of base biased transistor in CE
configuration. Use this characteristic to identify the regions where
transistor can be used as (i) an amplifier and (ii) a switch.

Briefly explain the working of a transistor as a switch.

42/3 (SPL) 8
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20.  foheft Tohall 610 & 5™ 0-3 mm =G Toha TR (feere) o TR ety e
ol & wHad ¥ 15 m @ o 9 W foada ded aqar 8 | afe qeu 3f=s
FA WA g0 488 mm 8, qA AITIE THN hH qUIGH (L) HI IRHeH
RIS | 4 o 30 7H o 3w g, fodia (qud) erdm fihet <1 Wi =ters =1

gfehe hHIfST |
Toret forarda e o fohali <h1 fierar § 8 qftgda g1 § 2 3

Light from a monochromatic source falls on a single slit of width 0-3 mm
to produce a diffraction pattern on a screen kept at a distance of 1-5 m
from the plane of the slit. If the total linear width of the principal
maxima is 4-88 mm, calculate the wavelength (1) of the light used. Using

this value of A, calculate the linear width of the second dark fringe.

How does the intensity of fringes in a diffraction pattern vary ?

21.  STRTRI-AUT R0 T SAH-q0T F=X0l foferi § =R Sarsy |
T I T A F91E 25 m qn SFRTE T A S91E 90 m 7 | LOS T
T HAIYSh HAR 6 [T QM1 % s1a ol Afeshad gl 1 diehad i | [fea
T 7, geat S BSAT = 64 x 105 m] 3
Distinguish between space wave and sky wave modes of propagation.

A transmitting antenna has a height of 25 m and the height of the
receiving antenna is 90 m. Calculate the maximum distance between
them for satisfactory communication in LOS mode.

[Given, radius of Earth = 6-4 x 10% m]

22. TH JUf LCR (T #t 31R) ufter o 7w mnesy wiftd &1 o1 =9tk Wfk Tomeh &
Ual H Scad hifoT | 37d: ST foh ATe Wk & &1 AW 3TATG 6l feufd |
ITfrehaw BT R | 3

Deduce the expression for the average power dissipated in a series LCR
circuit in terms of power factor. Hence show that average power

dissipated at resonance is maximum.

42/3 (SPL) 9 P.T.O.
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23. @ﬁf a; ﬁl’éTl:[ a’ﬁ W | Teh GI{A 3qIaUT bl a'Uh Tzﬁ'ﬁyrq, :;’ S G ot o (BT adents
SHoti-EE g % IET 2 |

39 1w &% 3T g, @ H GRIiY ¢ 3§ wHAo i i (i) § Ui ferga
g 61 feemd SR ot T hifdug 3 o (are) fore TR wehEmE greehi
& o foomm & et foem ursn & wmder & Afrerrseq qon diee (319)
3R B | I ‘abed’ 39 Jraehi & & STt Mehdd @I & Q1 U ‘pars’ Traehid
& T oS L T R |

State Lenz’s law. Describe a simple example to show that this law is in

conformity with the principle of conservation of energy.

Using this law, predict, giving reasons, the directions of the induced
currents in each of the two planar loops shown in the figure. The loop
‘abced’ is moving out whereas the loop ‘pqrs’ is moving into the region of a
uniform magnetic field directed normal to the planes of the loop and

towards the reader.

42/3 (SPL) 10
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24. T GUIET 6T gTiar Ew: C; a1 Cq B, 3R Cy = 3011 W Tact each HolishY

T G ol 3T (ii) T 376 HTSHH | TS ohl, Teh & el ¥ Sl Sal
2159 Q) cwnell ¥ forud (a) Gfad oot qon (b) Uil smrawr, 31féek gnm 2
319 I 1 gfE T | 3

Two capacitors of capacitances C; and C, such that C, = %Cl are
connected in turn (i) in series and (ii) in parallel across the same battery.
In which of the two cases will the (a) energy stored and (b) charge

acquired be more ? Justify your answer.

25. <A Adl @ fogq 918 9 (3.WH.UH.) ¢, =15V, 6, =20V T g3=3V

&
&, $eh 3T Ffld AT, 1, =03 Q, 1, =04 QA 1, =06 Q& | 37
T AT B TR W GG R T R | Afe 39 e o T W T
e foran ST, @ 3 A w1 qed fIgd aEd I (3.UH.UH.) qAq1 qod ghaiy
ST ST | 3

AT

TIMT 7T A SATeTshH H Toh@I% o Wl o T g faggq ame 1 @ I,

% U 3 IS | 3
20 Q
b — A c
Il
40 Q |
I, 40V
12
| e
£ | i
20 80V 2

42/3 (SPL) 11 P.T.O.
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Three cells of e.m.f., € = 15V, €y = 2-:0 V and €q = 3V, E[‘ﬁ“"i"f’g“"“ff‘i"f“ff‘*ff‘f’,"f""
resistances r; = 0:3 Q, r, = 0-4 Q and r, = 06 Q respectively are
connected in parallel. Find out the equivalent e.m.f. and the equivalent

resistance of a cell which can replace this combination.

OR

Use Kirchhoff’s rules to find out the values of the currents I1 and 12 in the

electrical network as shown.

20 Q
b — A c
Il
40 Q |
I, 40V
I2
| e
f | i
20 Q 80V 2

26. Tr=fafaa = wror gfgq ww Hifve

(a) I Trelt am=r & (S oifssm &) & gy forelt dieiiss sfie &
BIRL TORAT B, 1 3Heh! dfigrar ameft & STt } SR ieiiss # gEE @
TIOTd sl W IS YHTe T8I B |

(b) Tortht STe oim o afe W@ wream A gan fean w feen swadien, o
& g @ IMaqde ¥ 31Uk 8, 9 I8 3I9A «F Ush AR A9 hl
uifd el hLar 2 |

() o qawext § arfigeass qun ABe gF1 & 37T BId g % B @ |

42/3 (SPL) 12
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EXplain the following giving reason : WSS A Complete guide for CBSE students

(a) If light from an ordinary source (like a sodium lamp) passes
through a polaroid sheet, its intensity is reduced to half and

rotating the polaroid has no effect on the transmitted intensity.

(b) A convex lens when immersed in a medium whose refractive index
is more than that of the material of the lens, behaves like a

diverging lens.

(c) Both the objective and the eyepiece of a compound microscope have
short focal lengths.

27. T U FusH S8 (US) g 19 o Th U H UM T A 1 T L &
off (¥5 Ts €9 & o9 diex Tt ¥ J&t ft) | I9 Jg I & forw o6 o
TATH TH B3 AT 31, IF AU ITAl I H ST S & W@ off A 38k ek |
3 WE T B o fore g fomam |
3G TeAT W A1yTia frafafea yeAt 1 3w §fv

() I8 T ¢hL M o6 fre7eh 3 fopd T w1 e fomam 2
(i) =& g ° forgq verfed 1 S @ R A1 39 A @A F9i sl § ? 9
T 3 31 S o gran, @ o T <t gafaa g 2

(iii) Wk Iergrur dfe SEd e W w1 a1 ford) 31 sufh Rl arEdfden
Sffed H 39 TR % Hod HI TG hLd gC IR T | 3

Shoma was trying to heat water by means of immersion rod (connected

directly to the main power supply) in a glass vessel containing water. As
she tried to put her finger into the water to check if the water was warm
enough, her teacher cautioned her against doing it.

Based on the above information, answer the following questions :
) What value did Shoma’s teacher display by giving this advice ?

(ii))  Why is it considered dangerous to touch water when current is
being passed into it ? Will it be safer if Shoma had used distilled
water ?

(iii) Give an example where you have displayed or observed someone
else displaying similar value in real life situation.

42/3 (SPL) 13 P.T.O.



28. (a)

(b)

(a)

(b)

(c)

(a)

(b)

(a)

42/3 (SPL)
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TESIS WA % U SR % Riged v o ot Al iaa
TTHTY] <At TTEAT 6 Ui ok fote 39 AfTEiai 1 STeavehal @l Gad |
Wy Hifvu |
SR g AR % SN gRI, BEgISH WATY o TeEH o g
freart =1 ¥z fafau | 59 99 6 gemar 9, TEgeH Wagd 6 Agid
goft B TerHY [T o YW ST & qUIeed ol THehe hifTT |
(fegsnt s &1 @M, R = 1-03 x 107 m~! =fifsw)
Jreran

(i) T (0)-3T AT (i) SfieT (B7)-21 H Ycdeh T Teh 3T EiST | 39
&I-IshHl h! Hiehideh &9 ¥ forflgu |
& T ik arfufsea,

JH+2H — He + }n+3.27MeV

i yafy fFesE G aH s a8, R s
B B | TE i |

23T o Uk 1feh & T forega @ § A1ies oca feor Tgar g aen
ToIH AT A 8 TIdd BT 8 |

State the first two postulates of Bohr’s theory of hydrogen atom.
Also explain briefly the necessity for invoking these postulates to
describe the structure of the atom.

Using Bohr’s third postulate, write the Rydberg formula for the
spectrum of the hydrogen atom. With the help of this formula,
calculate the wavelength of the first member of the spectral line in
the Lyman series of the hydrogen spectrum.

(Take the value of Rydberg constant R = 1-03 x 10’ m™1)

OR

Give one example each for (i) a-decay and (ii) f~-decay by writing
the decay processes in symbolic form.

14
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(b)  In a given nuclear reaction, BEEIC A Complete guidefor CRSE students

§H+§H N gHe + 3n+3.27MeV

although number of nucleons is conserved on both sides, yet energy
is released. Explain.

(c) Show that nuclear density in a nucleus, on a wide range of nuclei
is constant and independent of mass number A.

29. (a) SUYH NG hl GERA U Torell THEAH Trehid & B # fom, A

FTB h! Teh RAATHR [ RETE HSeAl T T ATt TATE (2Teh)
& foTu weh =t (|few &9 #) gmv il |

(b) 3 W@l w1 3Ig@ v () FIW U MU Fd-emget w1 S
W el feddrdiet # Sugeh Bl ¥ () WA fecd et
gfedr &g Fehdt 8 | 5

reran

(a) gl % 9B * fopet forg W grarhia & o1 faawor ¢ & fog stawre
= s (SremrEl) 1 Afird auie, STevEs SIR@l % STANT g
HINT | STIYH A g3 o fafe |

(b)  UfTIFeh qAT STITFEhIT Tl i THEHH Treehid & H W@ T ¢ |
3 UgIdl & GHIY Jraehid & {@rsti @ S¥agr fa g yeiia v |
I I I gfse HIfT | 5

(a)  Derive, with the help of a suitable diagram, the expression (in

%
vector form) for the torque acting on a rectangular loop of area A

%
carrying current I, placed in a uniform magnetic field B.

(b)  Mention the conditions under which (i) the above expression for
the torque is applied in moving coil galvanometer; (ii) the
sensitivity of the moving coil galvanometer is increased.

OR

(a) Give a brief description using necessary diagrams, of the three
elements (quantities) required to specify the magnetic field of the
Earth at a point on its surface. Also write the necessary formulae
used.

(b)  Specimens of a paramagnetic material and a diamagnetic material
are placed in a uniform magnetic field. Draw the behaviour of
magnetic field lines near these specimens. Justify your answer.

42/3 (SPL) 15 P.T.O.
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30. forell Prepiofta s & Brent ol g8 ot ol oo shi Wit E0¢fetovopssipicntiagion
foRTUT 3T@ SATST | 39 3TR@ & 39N ¥, TISH & S0 qe1 =Jdad fo=raq S
& qai |, 50 o gared & rgaddies & fau greey g Hife | foret fism &
fTq, STT9ae Ivr o fo=ra v o 1= W% shi Yehid i GITST |
HAYAT

(a) aumy = g foiflaw | fopelt s ¢ = 0 W fopefl qum &1 3R
TUAA T 6 €9 H 8 | EEIE hl AT gRT ST o () $ a9 t &
uyerd, fgdioss wfiepieti & waew (3w Tosieh), Tmde o A
39 HLd & AT (ii) 3T o F F oA oh v i aeTy fohd TR
MATRR &1 M1 2 3 Biehd W AN & S 2 |

(b) TENE % fugra & IwEm g ot @o miewm 9@ fora wiegw R
ARG BT 8% THAA TUT o 3T o &40 o I8 1 HeATIH Hig |

Draw a ray diagram to show the passage of a ray of light through a
triangular prism. Use this diagram to obtain the relation for the
refractive index of the material of the prism in terms of the angle of
minimum deviation and the angle of the prism. Plot the nature of the
graph for the angle of deviation versus the angle of incidence in a prism.

OR

(a) Define a wavefront. Given the shape of a wavefront as a plane
wave at time t = 0, show using Huygens’ construction, (i) how the
envelopes of secondary wavelets produce the plane wave at a later
time t and (ii) how the emergent wavefront becomes spherical and
converges to the focus after passing through a convex lens ?

(b)  Verify using Huygens’ principle, Snell’s law of refraction of a plane

wave propagating from a denser to a rarer medium.

42/3 (SPL) 16



