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The Open University of Sri Lanka
Advanced Certificate in Science

CYF2517 - Final Examination - Chemistry- 111 —2023/2024

Duration: (03) Three hours

Date : Sunday, 27" August 2023 Time: 1.30 pm -4.30 pm

Instruction to Candidates / gedwfemws! wewo coeced

>

This paper consists of two parts -Part - I (25 MCQ) and Part II- (6 essay type questions).

e®® yam 86 e ecmmBsT Wil . I D e - (PYDSes ydm 25) ww 11 emdes
(cOzy DEved yus 06)

The use of non-programable electronic calculator is permitted. /gz)®ess em®om ¢ VD
@Iy Wb S V.
Mobile phones and other electronic devices are totally prohibited. Please leave them outside.
Bom® OO owd eyl comden wdn BBO wyd »HH® d. SO @IedDsT BOn piwf8mnd
2o 5 8eemsin. '

Part -1

Recommended time to complete the Part -1 is 1 hour. /I ez @ewo ew 01 o AEedn
omed,

Answer All questions / 80d® ydmHdE0 BEn S wevwnsin.

Choose the most correct answer to each question and mark a cross ‘X’ over the answer on the
MCQ answer sheet. 2 &8 yds wewo DO BO108 BENS emddy, BERT, oned 30 geog
o O X Emern mosim. ‘

Any answer with more than one cross will NOT be counted. 9zf g am0 dmmd D& BEnS,
CWE B0 PO S DS BEnow e wiEen.

Part - 11

Consist of 06 (six) essay type questions in three sections (A, B and C).

A, B e C 000t noyBs? gl D gm0 600 gdsy weBsd a@xIdn ¢,

Answer only four (04) questions out of six. gam ww (06) o83 5@ vBEHO (04) e ens
BEnmo seswsin.

Answer at least 01(one) question from each section (A, B and C).

A, B , C 0200d ands? Onf 000wuBsy g8 Danews? & gdmemd end BERJ es8e gnw.
If more than 04 (four) questions are answered, then only the first 04 (four) will be marked.
y#E® wHOWO DEb BERG Bwo ¢1fm®, s gds wnd (04) 8@ wemw IEH ©1od.

Planck’s constant h =6.63x 1034 Js

Velocity of light C =3x108 m s’

Avogadro constant L = 6.023 x 10 mol!

1 atmosphere =760 torr =105 N m™

Gas constant R =8.314 J K mol'/0.08206 L atm mol'K"!
Ine =2.303 log1o

Relative Atomic Masses: H -1, C -12, N -14, O -16, S -32, CI-35.5, F -19.
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PART I ”

Answer All Questions :

1. A gaseous mixture was prepared by taking equal moles of CO and Na. If the total pressure of the mixture
is 1 atm, the partial pressure of N> in the mixture will be,
CO & N2 O¢ ©® 9 0w0oB8s Doy Bgemws BEowE m5m G¢ gm0, 08 9 B8me 1 atm »&.
N2 8 qo-8m B8Ome Dmyed,

1) 1 atm 2) 0.5 atm 3) 0.8 atm 4) 1.5 atm ©5) 0.25 atm

2. A sample of an ideal gas is held at constant temperature. If the pressure is decreased by % , the volume
will be, / 58y8es Do wa@vcen Bun cdmsided na am. o8 Bame 8wl mEOO 80D,

1) Increased by 2 /ecqenwBs? OHed. 2) Decreased by 2 /% o3 aed.
3) Unchanged / @002 ©0A. 4) Increased by 4 /4 genwBst 80D,
5) Unable to determine without more information / Bcencs B8O enim g@rendy D,

3. Suppose that the temperature of an ideal gas is increased from 300 K to 1200 K. Which statement is true
about its kinetic energy? ©=8u&es Higdm cdemniOw 300 K 80 1200 K ¢ @E &ed »d
comEume mE 80, Hem aBo BERe vun ymndEst BO0R Dxle,

1) Does not change/ edmenl ezned.

2) Increases by a factor of 2 / ecpenwBs? gug 8

3) Increases by a factor of 4/ 85 genwBst e 8.
4) Increases by a factor of 8 / 8 eswBs? ove oa.
5) Increases by a factor of 16/ 16 genwBsy ove 8.

4) Which of the following is not equivalent to Pascal (the SI unit of pressure)?
own wqnsy SHuBsY Pascal (Bamed SI dmme) DEO 0@ emedrsionsy
)N m? 2) Jm3 3) kgm'!s? 4) kg m?s?
5) None of the above / gwm BB0= esned.

5) The atmosphere contains 0.031% of CO, by volume. If the total pressure of the atmosphere is 1.000 bar,
what is the partial pressure of CO> in the atmosphere?
Dgendced COz 88&® 0.031% ob. dgendceod wdabe Bames 1.000 bar 58, CO2 8 a-8»
Bmw Dmyed,

1) 0.00031 bar 2) 0.031 bar 3) 3.1bar 4) = bar
5) None of the above / gwm B8 erped.

6) Which one of the following statements about ideal gases is not true?
oByben Doy BEME D168 yownw Dned,

1) Molar volume is directly proportional to T/P / OGE® 880, T/P © gm0 I®D 6@z eD@.
2)  Volume is directly proportional to temperature if the amount and pressure are constant.
OHC g o BOme Bun 80, u8&D cdenfDwsd gnec®d ®ozyesoBizm @D8.
3) Pressure is directly proportional to temperature if the amount and volume are constant.
OYE v 6w 88O Run 8O, BOns cdearnfdwd aneci®d Doy Bm @DE.
4) Pressure is directly proportional to volume if temperature is constant.
cEemde Bun 5O, BOm® 53800 GNECIOD weimmBm oD,
5) Volume is directly proportional to the number of moles if pressure and temperature are constant.
Bome o9 cdeanon Bon 8D, 68890 980G g®rennd 3neEI®D 6O1mBm 8.
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7) One of the postulates of kinetic molecular theory of gases is/Dog eewo Dz DiEm genm Dicodd
comEomen Dsiesd,

1) Molecular collisions are not perfectly elastic/ g¢eq g6 © S0 ©8udes ec® LS 0eD.
2)  Gas molecules do not move randomly/ o €5 ¢ ecs DEm® eved.
3) Molecular collisions against the wall are responsible of gas pressure.
IFBw Om Dogy gendE 01O Heso BOm@ @D, _
4) Kinetic energy of a gas is given by the sum of 273 and temperature in Celsius scale.
Doy DoE® KBw ewEBwed cdwmDed 273 dmn BBe®@st o ok.
5) Repulsion and attractive forces between gas molecules are considerably high.
Dogy g gmd pmbnes o Ombnes DEssT wEeBs gn HS® euE ©d.

8) Temperature of an ideal gas can be increased by/ e8e8es Dogdm cdensidn evE vrned
1) Decreasing the volume and pressure but keeping the amount constant.
. O9C uemn Bund n@oB8sT BOme 65w 88D g8 BAB8e®sy
2) Increasing the pressure but keeping the volume and amount constant.
OHE 9&0ene 8w 18D Bwnd mnr ®B8sT BOm®w 018 BBe®x.
3) Decreasing the amount, volume and pressure / ®8c g®oenw, B850 3t 38000 g8 BBe®ny
4) Decreasing the pressure but keeping the volume and amount constant. "
DY yrenw 65w ©BTDD Bumd n@ooBBsT ey BOma af) BB8e®sy
5) None of the above / gwn BBO ezned.

9) The correct expression for root mean square velocity of a gas is,
Dog@dzm DE® Pswe Y yedww wewr B0 yrwamw dDxtesy,

Dov="T ) vE=dir 3) V=IR 4)\/17-'2'=\[% (5)ﬁ=\[%

10. C;Ha+Hy ——» CyHs
This reaction is an example of / @®® gBHwo DE@ww Dsfoy,

1) Addition /gomEs 2) Substitution /eed® 3) Saponification/esiemBmden
4) Esterification /0ed08mcen  5) Condensation/esoeszy2y
1. Which one of the following is a synthetic polymer/ eswm .82 2288 dynadedmwst Drlesy,

1) Phenol-formaldehyde resin 2) Protein 3) Natural rubber
4) Polysaccharide 5) None of the above

12. Consider the following molecules, all with molecular formula CsH4
CeHia genm ape wo0Bn swn gy acmsis.

CH, CHs GCHs
CH3CH,CH,CH,CH,CH, CH3;CH,CH,CHCH, CH3CH,CHCH,CH,;  CH3CH,CCH,
CH;,
a b c d

Which has the highest boiling point? / &:8® moweme aysf e,
1)a 2)b 3)c 4)d

5) All have the same boiling point because they have the same molecular formula
BodeE® qeanm gy 0® 8o moeme 68z @d.
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13. Select the achiral compound in the following. / $8dd w-ewfonw enddnsin.

1) 2~hydroxybutane 2) 2-bromorpropanol 3) 3-methylhexane
4) 2-chloropropanal 5) 3,3-dimethylhexane

14. Select the correct reagents P and Q for the following reaction.
P %0 Q esewo BO108 gBmocm enmddsxsis.

o0

1) P=conc. HNO3; Q= Sn/HCI 2) P=NaNO3s Q = Sn/HCI
3) P=NaNO; Q= NaNH; 4) P =conc. HbSOs Q = Sn/HCI
5) P =conc. HNOs/ conc. H2SO4  Q = Sn/HCI

‘ 15. The compound CH3COOH is classified as / CH:COOH w2,

1) an acid/g®w:8. 2) an alcohol /g;JemewicwsA. 3) an ester /9e0SwA.
4) a hydrocarbon./v8e&zndz e, 5) aketone / BeddmwA. |
16. A reaction between an organic acid and alcohol produces an ester and ---- ?

G EOMOWEWH W WNBD gORwE ¢nd §BBwedsY Oedcws ey ----7 = ened.

1) carbon dioxide /20823 Bewozdes B 2) water /8w 3) glycerol /&Bewesd@
4) ethanol/®menrdd 5) ether/Sm &
17. What is the C-O-C bond angle of an ether, / ¥mdwm C-0-C 830z emfens Dxiesy,

1)y 111.7° 2) 120° 3) 106.5° 4) 109.5° 5) 180°
18. IUPAC name of the following compound is /swn ecewcfoed IUPAC 5»%®c Driesd,
H CHy
H,C— c CH,CH=C—CH,
Br
1) 2-bromo-2-methyl-2-hexene 2) 2-bromo-5-methyl-2-hexene
3) 2-bromo-5-methyl-5-hexene 4) 5-bromo-2-methyl-2-hexene

5) 5-bromo-2-methyl-5-hexene

19. What are the oxidation states of Sulphur in following complexes respectively?
BoD 06d0dE S 8 AWBmden gomw BEeDEsY ¢l aysfor,

SO3, NaHSOs3;, H.SOs3;, SO3%

1) +6, +4, +6, +4 2) +3, +4, +4, +6 3). +6, +2, +4, +4
4) +6, +4, +2. +4 5)+6, +4, +4, +4




]

20. List the halides in the order of increasing degree of polarization.
8 8 oBE88 YiIdmden u®ienw DBedD enBEeDED eug My BO,
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1) F<ClI'<Br <I" 2) I'<Br <CI' <F~ 3)Br<I"<CI' <F"
4) F <I"<ClI'<Br” 5) None of the above

21. Which of the following is not remained/formed at the end of the reaction between calcium carbonate
and HCI acid in presence of excess CaC03? ©® CaCO3 g@®renwxmd O18y0 008> 80, CaCO3 oy
HCl gm0 388 woeds? gDwmed wiecs ond /9R8Ds teewlnws esndsies?,

1) CaO 2) CaCl 3) H20 4) CO2 5) CaCO3

22. Which electronic configuration shows the highest oxidation state?
D88 OB gonst eustdn gecledds Bmmnn dDrfesd,

1) 3d° 4s! 2) 3d° 4s° 3) 3d? 4s? 4) 3d° 452 5)3d7 4¢?
23. Chemical formula of Gypsum is / 8de®Oc SesowBm ey DsiesT,

1) CaSO4 2) MgSO, 3) CaS04.2H,0 4) NaSO4 5) MgS04.2H20
24. Graphite is a good conductor of electricity because /g8 ewoe Beysy w%fmo@s%mwm” OmesT,

1) Carbon atoms are covalently bonded. / z0az e36®0eq esweseqes TRz es062 Beso,

2) Its mobile electron is delocalized in each plane
08 w00 gerWeoddm @ nEwem® B8 ¢B Beso

3) There are van der waal’s bonds between the planes of carbon atoms.
C ©8®ieg e gnd OISO T B Bess.

4) Carbon-carbon bond distance is small compared with normal carbon containing compounds.
80002723 290057 98D 3.0 HDED D& R -0 ATV 8o REWSS Reo.

5) The carbon atoms of each plane are sp® hybridized. C ©6®eq sp? Su@mcme 8 8® Bwo.

25.  What is the colour of the [Ni(H20)s]** aqua complex?
[Ni(H20)s]* 8 08emw Driess,

1) yellow /2= 2) blue /8¢ 3) colourless /a@D&.exn 4) red /o) 5) green/emog,

Part 11

Section A : Answer at least one (01) of the following questions
OO Oz Gadmwm O EEnT; eresl3w cgmes.
(01). (100 marks total)

(a) It has been given that the density of a gas is 0.0028 g cm™. The molar mass of the gas is 70 g mol™.
Ddm woaeds 0.0028 gem™ Om gnc 68 ©98m dmstde 70 g mol! .

i. Express the density of the gas in kg m™. / ©oged emsfos kg m208s% gmoe mdxsis.

ii. Calculate the concentration of the gas in mol dm™/Soged worsieencs mol dm™ O8xY weme

WOTD). (30 marks)
6



(b)

ii.
iii.
iv.

(©)

02).
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Hydrogen gas was prepared by reacting 0.654 g of zinc metal with extra diluted hydrochloric acid
solution. At 22 °C, the hydrogen gas was collected over water and the total pressure of collected gas
was 760 mm Hg. The partlal pressure of water is 20 mm Hg at 22 °C. Atomic mass of Zn is 65.4 g
mol!, R =8.314 J mol'' K'!, and 760 mm Hg = 101325 Pa.

Zn @@:f@)@c:f 0.654 g » &%’mzﬂ"@wz&" 08y oy HCl 000 yBfn mcBe®s) ©w8iusy Dogd
Beocdy 8. Bwocd Hy D0@d 22 °C 8 8cwd 9us? Omn m3 0sizn G¢ ¢nd 68 Doged o
8omw 760 mm Hg 8. 22 °C & Hy0 8 @Gz 8Bme 20 mm Hg 0. Zn 8 ec@ienm eSmsidn
65.4 gmol', R =8.314 J mol! K'!, eseco 760 mm Hg = 101325 Pa. -

Write the balanced chemical reaction for the production of hydrogen gas. Include the physical state
of the substances. Hz £0ig® BescBOD acoc nE® BB wod Swo ¢wfdntsy. Swows ¢DBDE ewoBim
O] ¢OBIB.

State Dalton’s law of partial pressure./ e@dE0sTed g-Gm B Bwdw Bws ¢xS05Tm.

Calculate the partial pressure of hydrogen gas./ Hz Doged qu@m B80mw¢ @wwsis.

Calculate the volume of hydrogen gas collected over water in cm?®.

e On dedme Hy Doged 8880 cm’® 08z nemme mosis. (50 marks)
Define STP and calculate the molar volume of 1 mol of any ideal gas at STP in L. (R = 0.08206 L

atm mol' K') / STP 480 etontm. STP e @22® 08yfen Dogdm 1 mol » 998 8800
wenmw mIm. . (R =0.08206 L atm mol! K1) v (20 marks)

(100 marks total)

(a) The Maxwell-Boltzmann distribution of '3Xe at four different temperatures, A, B, C and D is

shown in the following figure. (40 marks)

2%e 8 cdenntd w0 Muteded - 0 F0E®sT Dx) A, B, C esv D sswm 1o wdwesy ewsion
fy>.

@ wohonie e

= ¢

L [N

= | RN

;‘g‘ ) [ o e

k= L
Tt 2 I)

Speed (m/s)

1. If the four temperatures are 100 K, 300 K, 500 K and 1000 K, then identify A, B, C and D.
cdeOwsy 100, 300, 500 e 1000 K, 8 A, B, C, D wgonosis.

ii. Explain the variation of these distribution curves when you increase the temperature,
highlighting the special observations. ¢ 50w ewE 8e® 8 Dmes? OE 8edm 0D IO
210188 woriw. Deode BBwven wcws? mSsim.
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iii. Calculate the root mean square speed of Xe gas at 1000 K. (Atomic mass of Xe = 132 and R =
8314 I mol' K1) Xe Doiged8 080 @asms §c yodows, 1000 K cdasfded? oemme
WOBIB. : ‘
(36@em St Xe =132 ww» R=8.314Jmol! K™

(b) Identify the gas law represented by the following expressions and state clearly the types of systems
and conditions under which these expressions can be applied. (30 marks)
swm & yf Doy Bw®nst wesw 05in. O Bwu®ws! @wie o vwiser BOD gmced sdRADED
RO® I FOwE wden 18 wews! mdsis.

i. P1V1 == P2V2
ii. ; = constant/—TV- = Bemrnh.

ii. Pp=YP

(c) A closed vial containing b number of molecules (y mol) of an ideal gas occupy a volume M. The
molar mass of gas is Z. Its most probable speed is W. The universal gas constant is G, and the pressure
of the system is X. Using some of the symbols given here but no other, write down mathematical
expressions for the following physical quantities. Assume that all the symbols given above are in SI
units. ' (30 marks)

Deso B woesmrwz w8uen Doy geny b 0ea10x (y mol) @B ans o8 ©8&0 Med., ged
OPBEm dwsiRVw Z ed. o8 Diged D8O wd®widmbwnl ¢ edvww Dmed W8 waldy) Doy Bumw
G O» gno, vddBed Bmw X 0d. 0@8 & g1 weenn 806 ewinenm, vum ¢ ¢f

eweBm i e ymns Bwr ¢Ostm. 8 @i weenin Bode SI gmm O8sT 0d8m 9D
EBWMEBBIE HOBIB.

i. Avogadro constant / ¢;D®o®edd Bome
ii. Temperature of the gas/Doged ¢ densfOn
ili. Mass of the gas / Dogged dmsidw
iv. Root mean square velocity/08® @ §c gedow

Section B : Answer at least one (01) of the following questions.
@O® &z Gadmwmd EEnT; esyesldcs .

(03). (100 marks total)

(a) Briefly explain the structure of Carbonyl group.
e BE medod Dyne em3ews? Be8 wdsis. (35 marks)

(b) Arrange the following ketones according to the decreasing order of reactivity towards
nucleophilic attack. ewm & ;8 Beddsn Ehed AulBoweloBc 0m cfdm

&5BEwoBErm0bw Reds BEeDED emusIv. (15 marks)
o2 . ﬁA‘_’
81 : & |
) ‘
\(I;’v‘CHB Hjc/ \CH3 H3C/ \CE"CH3
CH3 CHB
A B C
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(c) The amides and carboxylic acids have comparatively high boiling points, explain this
statement with appropriate diagrams. (30 marks)
SOBEL 0w e BER e®EDE moeoD eso@ednied) g OB GmT, e Sreedwsy
©o8mewsT 0®¢ 10EE WIuTny ’ :

(d)  Draw the acetals (A and B) formed from each reaction. | (20 marks)
80D HBB OB YBOC 0k ereem HBNRCE (A ww B) ¢g oosidsin.
0
1]
CH ‘ '
©/ + CoHsOH — A
o
CHyC#H + HOCHCH,OH ———= B J
ethylene glycol .

(04). (100 marks total)

(a) Arrange the following alcohols in the increasing order of their hydrogen bond forming ability.
80D PEeoE Jhed »wBHEsT ITVD ;2@ WBwWD Deds BEeDEO wmennsin.

(20 marks)
1"alcohol 2°alcohol 3"alcohol
CHs. CHs
H3C—CH,OH HsC—CH-OH HaC~C—OH
" CHj
A B . C
(b) Give the dehydration product in each of the following reactions.
oo BEEmCen yBBWwOS O Ewo ¢30sIm. -
OH
0 O/ conc. H,804 )
: A
OH
.. POCI
(") CH3—C;:—CH3 2
ridine, 0°C
CH, by 5 (20 marks)

e —
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(¢) Give the products of the following reactions and designate the nucleophile, substrate and the
leaving group in each reaction./ sw» §88wde OC C o¢in. 008 BgfCowiniic,
coO0, 9ONBe® meBtdw e 8BD 00D ebm® Becwst HCSHID. (40 marks)

a) CH3CH,CH,Br + CH3O —
b) (CH3CH,);CBr + CH;0H —

._-;.';.H_.__*%_.J

(d)  Which substitution reaction out of the given pair would you expect to take place more rapidly?
Explain your answers. / & 18 o085t m®» gpodn yBwid Db edvews? 8¢ 0d¢? 8E8nJ
5188 mOsiy,

(i) (€H3);CCl + H,0 — (CH3);COH + HCI  or
(CH3):CBr + H,0 — (CH3);COH + HBr

(i) (CH3);CCl + H0 —(CH3);COH + HCI  or
" (CH3)3CCl + CHyOH — (CH3)sCOCH+HCI

(20 marks)

Section C : Answer at least one (01) of the following questions.
@O® o 3ol O EEnT; eselw wme.
(05). (100 marks total)

(a) Give the IUPAC names of following complexes.
owm & 3B wewedwde IUPAC 59®c & ecsi.

L [VONHs)*
1. [Ag(NH3),]Br
L. [NiCIBr(NH3)(CO)]
V. [ZnClyg)%~

V. [CoCl3(NH3)3] _ (25 marks)

10
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(b) Determine the oxidation and coordination number of each of the metal centres of following
complexes. / swm e:0ed0dE O ecfned VBT Gomn WY WO Fo2dw G ELBID.

L [Ag(NH3)2] I [NiCla(NHs )2] II. [CrBrCly(NH3)3]
IV. [Cu(NH3)4]SO4 V. [Fe(CO)s] (30 marks)

(c) Explain why 3d elements has become good heat and electrical conductors?
3d §Ecdre om0 @moe moes o BGE wrtonwm Drtenst 4187 &8 woxim. (10 marks)

(d) Draw the structure of diborane. (Hint: each boron atom is linked to four hydrogen atoms)
DBeadesds? 8 Dyww g eusidsim. (e8w : :® edTecisT Bcrend’® »BEHHsT Bvd®iey
O 8O @D O grm.) (15 marks)

(e) Give the products of the following reactions. / eswm 888 @DE O Ed @csin. (20 marks)

() Mgs) + HOE) —

(i) Na(s) + Hlg) —

(06). (100 marks total)

(a) Write the electron configurations of Na, Na+ and Ne. (15 marks)
Na, Na+ esw Ne 8 geestedds Bz Swo ¢cxdasim.

(b) Explain the Lead Chamber Process using relevant chemical reactions. (10 marks)
50® 9IS HwidBws, qere yBBwr wbnewsy uw@8 mdsim.

(c) List the allotropes of carbon. / m0dz? BE 8085 BySe0mS Bwo cafDsID. (10 marks)
(d) Name the following ions / eswm gwz 508@m5enn mSsis.

I [TiCls]-
I [VCle)*
M. [MnO4]
IV.  [Fe(CN)e]*
V. [CoCl (25 marks)

(e) Draw the geometrical shape of the following compounds/complex ions and state the name of
the shape of each of the following molecules. ewm eoewdw/ts-BEemdE 58Bm w186 ;e
OO el O wewst mosID.

() [AgNHsp]" (D) [Ni(CN)aJ* (iii) [Fe(CO)s] (iv) [Cr(NHs)e]™"

stk ok ok (40 marks)

11
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PERIODIC TABLE OF THE ELEMENTS

1 18
3 2
Hydeogen ~ . Hetium
1,008 2 M 1wt AtOMIC RUMber 13 14 13 1% 17 4,003
| i SR S e
3 P H I ——— Element symbol { 5 s v i 3 ; Iy i 10
» : f
Li | Be | g B/C/N 0| F Ne
1 1008 -3 Atomicweight i
Lithivm Beryltium : Boron Carbon Nizogen Oxpgen Fisotine | Keon
5,941 9,012 ) w041 2m 14,007 _ 15,99 12,993 : 0180
! 1 2 13 1 ! 1 1 [T 3
Na | M AL | Si| P S CL A
Sodium Magnesiom | Aluminum Silicon Phasphorus Sutfur Chlotine Jgon
2.9 25,305 3 4 5 I3 7 8 ? 1 11 12 {26982 73,088 wye b omes [ mes XL
) 2 bl 2 23 % % ) 27 % 9 20 3 2 : B £ : k] : i
K Ca|/Sc Ti |V Cr Mn Fe Co Ni|Cu Zn Ga Ge As Se Br K
Possiom 11 Colem PR | Vanadium Chroeniam Manganese fron Cobolt Hickel Copper Tiac Galtiom Germaium |} Amsenic Sdeaom | Bomine Krypton
3098 {1 4207 FES O Y5 1Y) 0,952 S1.9%6 [osmas n ssws $3.933 5869 83,546 5390 69723 . 72,688 Loasn 8960} 199 82,800
) : E £} ; ) 4 2 3 44 I % o & 4 - E 51 52 : $3 ; 54
Rubidivm Strontium Yasmm B irconi Niobium Molybdenum Technetium Ruthenium Thodium Palladiem m_z_.m Cadmium Indum Tin i Amimony Teituium : lodine Xeaon —
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