1997/98 6a keemiaollimpiaadi piirkondliku vooru ulesannete lahendused

8. klass
1) 1) keeduklaas 1) XMMMYEeCKM CTakaH
2) lehter 2) BOpPOHKa
3) mensuur 3) MeH3ypka
4) tiiglitangid 4) wunubl
5) Kippi aparaat 5) annapat Kunna
6) gaasipdleti 6) razoBasi roperka
7) seisukolb 7) NnocKkogoHHas konbda
8) Umarkolb 8) KpyrnogoHHas konba
9) kooniline kolb 9) koHM4Yeckasa konba
10) mddtkolb 10) MepHas konba

2. a) 4Al + 302 = 2A|203
b) 2S0, + O, = 2S0;
c) 2AIOH); + 3H,S0, = Al(SO4)s + 6H,0
d) 3Fe + 4H20 = F6304 + 4H,
e) 4H3BO3 + 2NaOH = NazB407 + 7H20

3. a) C8H10 — 8C02 + 5H20

amu
b) Mr(COz) =44 m(CO,)=44_10_
_ _ ami
Mr(H;0) = 18 m(H,0)=18_ 2.
_ . 44ami _ ,
c) m(CO;) = 8 molekuli molekul—352 amii
m(H,0) = 5 molekuli - >-2MY _ 90 amij
molekul
d) 3928MU _3 91 1 orda~3,9 korda
90amu

e) 208H10 + 2102 = 16C02 + 10H20

4, a): 1) CuO 2) NaOH 3) H2804 4) HNO3 5) F9203
b): 1) tsinkkloriid 2) kaltsiumkarbonaat 3) raud(lI)kloriid
4) fosforhape 5) diboortrioksiid

5. a) CaO + 2HN03 = Ca(N03)2 + HQO
b) M(CaO) = 56 g/mol; M[Ca(NO3),] = 164 g/mol
M(HNO3) = 63 g/mol; M(H,O) = 18 g/mol

¢) n(Ca0)=11.2g - 152”‘;' ~ 0,20 mol

= 0,40 mol

n(HNO;) =252 g -



d) Lahteained on ekvivalentses vahekorras. Saadusainete massi voib

nii esimese kui teise lahteaine jargi.

CaO < Ca(NO,), 2HNO; < Ca(NOs),
CaO < H,0 2HNO; & H,0
1 Ca(NO,),

n(Ca(NO3),) = n(Ca0) - TCa0
|

m(Ca(NO3),) = T 0,20 mol - 164 g/mol =32,8g ~33g

m(HZO) = %n(HNO3) - 18g/mol = %-0,40m01 -18g/mol = 3,6 g

Markus: Vastus m[Ca(NO3;),] = 32,8 g lugeda digeks.

1 mol

46,0 g

b) 250 cm® (lahus) < 1,31 mol (piiritus)

1000 cm? 1,31 mol

1 litter 250 Cl’n3

c¢) m(lahus) =341,5g-100,59g=2410¢g

p(lahus) =~V 8 _ 9640 g/em3

250,0cm?

a) n(C,HsOH) =60,3 g - = 1,31 mol

n(C,HsOH) = 1,00 liitrit - = 5,24 mol

60,3 ¢
241¢g

d) massiprotsent % (piiritus) = -100 = 25,0

e) | variant:

m(H,0) =241,0g-60,3g=180,7 g
250,0 cm?® (lahus) < 60,3 g (piiritus)
m(C,HsOH) = 850 cm?® (lahus) - 00> &(P1iritus)

250,0 cmS lahus
250,0 cm?® (lahus) < 180,7 g (H,0)
180,7g(H,0)

250,0 cm3(lahus)

=205g

m(H,0) = 850 cm® (lahus) - =614,38g ~614¢g

Il variant:

m(lahus) = 850 cm® - 0,9640 g/cm® = 819,4 ~ 819 g
m(C,HsOH) =819 g - 0,250 =204,75g~205g

m (H,0) =819 g- 0,750 =614, 25 g ~ 614 g.

leida
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9. klass
1. Ldhtume Uhest moolist
a) M(FeS;) = 120 g/mol
m(S) =2 mol -32,1 g/mol =64,2 g
e 100 (piiriit)
m(ptiriit) =120 g (FeS,) .WFGSZ) =150
64,2 g(S)
150 g (piiriit)
b) M(Na;S203-5H,0) = 248 g/mol m(NaxS,03-5H,0) = 1 mol-248 g/mol = 248 g

%(S) = 100 = 42,8

m(S) =2 mol- 32,1 g/mol = 64,2 g
64,2

%(S) = 100 =25,9%
248
c) m(lahus) =25,0+100=125¢g
2 5H
%(S)Z 5,0g(Na2S203 5 20) 25,9g(S) '10025,18
125 g (lahus) 100g (Na,S,05 - 5H,0)

2. a) H,SO4 + 2NH3 = (NH4)ZSO4
b) m(H.S04) = V(lahus) cm®1,34 g/cm>.0,440
s 1000 cm®

3

m(NH,) = 0,220 dm .0,935 g/ cm®-0,170

dm
c) M(H2S04)=98,1 g/mol
M(NH3) = 17,0 g/mol

d) V cm*1,34 g/cm®.0,440 220 cm®0,935 g/cm®0,170

HzSO4 {—r 2NH3
98,1 g/mol 17,0 g/mol
1,34.0,440 V =%-220-0,935-0,170-L-98,1
1 3 3 Imol 1 lem® 3
V(H,S0, lahus) = —- 220 cm® - 0,935 g/em® - 0,170 - 98,1 g/mol - . ~171cm
2 17,02 0,440 134¢
3. a) Lahtume 100-st grammist
n(Cu) =100 g-0,254-—-M° _ 0 40 mol n(S)=100g-0,129- 17 040 mol
63,59 32,1g
n(0) =100 g-0,256 - _ 16 moi n(H,0) =100 g-0,361. M _ 5 5 mol
16,0 g 18 g

n(Cu) : n(S) : n(O) : n(H20)
04 :04:16 : 2
b) Valemis peavad aatomid suhtuma nagu taisarvud. Lihtsaima taisarvudega suhte saame
olemasolevate moolide arvu korrutamisel 2,5-ga - Cu1S104-5H,0
c¢) Vaadeldud soolaks on vasksulfaat-5-vesi, mille rahvaparane nimetus on  vasevitriol -
CUSO4~5H20
4. Tahistame anuma ruumala stimboliga V..

3
a) 7, = 1mol-0,0820 M4m0 77 g

: = 4,54 dm*/mol
mol - K 5,00 atm




b) n(HCI) =4V, (dm")- 41%;’;3 =0,1762 -V, (mol)

m(HCI) = 0,1762:V, (mol)-36,5 g/mol = 6,43 V, (g)

c) m(lahus) = m(H,0) + m(HCI)
m(H20) = V, (dm®)-1000 g/dm? = 1000 V, (g)
m(lahus) = 1006,43 V, (9)

d) %ecn = 2B Ve ® 00— 63889 = 0,639
1006,43V, (g)
Markus: 4 °C juures ei ole vee tihedus neljast tlivenumbrist tdpsem. Kui lahuse massi
tivenumbrite arv on Umardatud neljani, siis lugeda see digeks.

5. a) HNO; + NaOH = NaNO; + H,0
H>SO4 + 2NaOH = Na,SO,4 + 2H,0
b) Na,SO, + BaCl, = BaSO,4 + 2NaCl vOi
H,SO, + BaCl, = BaSO,4 + 2HCI

¢) =n(NaOH) = 36.0 g- 0,300 12!
40,0 g

=0,270 mol

d) 7,009
HzSO4 = BaSO4
233,4 g/mol

n(H,S0,) = % 7.00.g. mo!

= 0,02999 mol = 0,0300 mol

b

e) Vaavelhappe neutraliseerimiseks kulub n” mooli NaOH
H2804 < 2NaOH

n’(NaOH) = % -0,0300 mol = 0,0600 mol

HNO; neutraliseerimiseks jaab:
n(NaOH) = Zn(NaOH) - n’(NaOH) = 0,270 mol - 0,0600 mol = 0,210 mol

HNO; < NaOH n(HNOs) :%- 0.210 mol = 0,210 mol

1000 cm’® 40,0 (etanool)
1L 100 (lahus)

11000 cm?®

6. a) m(etanool) = 1L(lahus)- -0,794 g/cm’® = 317,62~ 318 ¢

b) m(etanool 40,0 % Vol.)=1 L (lahus) -0,950 g/cm® =950 g

317,6

%(etanool) = 0 -100 = 33,43 = 33,4

1000cm’® 100 (lahus)

T 40,0 (etanool)
000g lcm® 1L 100 (lahus)
lkg 0,794g 1000cm’ 40,0 (etanool)
e) Uhest liitrist etanoolist sai valmistada 2375 g lahust (punkt c)

3
m(etanool) =1L (etanool)-%- 0,794 g/cm® =794 g

m(H.0) =2375g-794g=1581¢g
lem* 1L
1,00g 1000 cm’

¢) m(etanool 40,0 %Vol.) = 1 L(etanool)-

-0,950 g/cm® = 2375g~ 2380 g

d) V(etanool 40,0 % Vol) = 1kg (etanool) - ! =3149L =3,15L

V(H,0)=1581g (H,0)- =1,581L ~ 1,58 L
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10. klass
1. @) A-Ny; B-03; C-NOg; D-NO; E - NHs; F-NHsNO3; G - NHsNOs3; H - N,O
b) 1) Np+ Op —50°C_ s 5NO 6) 2NO, + H,0 — HNO, + HNO;
2) 2NO + O, — 2NO»y 7) NH3; + HNO, — NH4NO,
3) 4NH; + 50, —"C 5 ANO + 6H,0 8) NHs + HNO3 — NHsNO3
4) 4NH3; + 30, — 2N, + 6H,0 9) NHsNO>» L) N, + 2H,0
5) NH3;+H,O—NH3-H,O == NHAr +OH" 10) NHsNO3 L) N-O + 2H,0

11)N2+3H2—>2NH3

2. a) Tekivad AI(NO3)3, NH3, mis reageerides HNO3-ga annab NH4NO3 ja H,O
Al + HNO; — A|(NO3)3 + NHsNO3 + H,O
b) Elektronide tlemineku vorrandi algolekuks on ratsionaalne vétta vorrandi parem pool, sest
kordajad tulevad vastavate molekulide ette
m ) 0
Al +3e — Al 8
- () 1% 24
N -8 —N 3
c) 8Al + 30 HNO3 = 8AI(NO3)3 + 3NH4NO3 + 9H,0
d) 50049 m-0,0300-0,400
8Al < 30 HNO3
27,0 g/mol 63,0 g/mol

30 5,00 6 1 1

m(lahus HNO3) =—- : : :
8 27,0 0,400 0,0300

=3645g=3650g

2

3.a) -1 1 1 -l

NaT  LiAID4

b) NaT + H,O — NaOH + HT
LiAID4 + 4H,0O — LiOH + AI(OH); + 4HD
Reaktsioon vdib jatkuda LiOH + Al(OH); — Li[AI(OH)4]

¢) M(gaaside segu) = Mue-0,900 = 4,00 g/mol-0,900 = 3,60 g/mol
M(HT) = 4,00 g/mol M(HD) = 3,00 g/mol
3,60 g =4,00 g/mol-n(HT) mol + 3,80 g/mol-(1-n) (HD) mol
n(HT) = 0,600 mol; n(HD) = 0,400 mol

HT & NaT n(NaT) = % .0,600 = 0,600 mol

4(HD) & LiAIO,  n(LIAID,)= %- 0,400 = 0,100 mol

0,600 100 = 85,7 mooli % (LiAID,) = 0,100
0 0,700

3 b

mooli % (NaH) = -100 =14,3

m(NaT) = 0,600 mol-26,0 g/mol = 15,6 g m(LiAID4) = 0,100 mol-42,0 g/mol = 4,20 g

massi % (NaH) = 13’2 -100 =78,8 % massi % (LiAlID,) = ‘1"92;) 100 =21,2%

b 2

4. a) Katoodiks on soOepulk, mille laeng on positiivne, anoodiks on tsinksilinder, kus toimub

oksUdeerumine ja tema laeng katoodi suhtes on negatiivne.
b) Katoodil: MnO, + & + H" — MnO(OH)

Anoodil: Zn - 2" — Zn**
c) Zn** + 4NH3-H,O — [Zn(NH3)s)?* + 4H,0
d) 6,54 g Q As

Zn = 2e
65,4 g/mol 96500 A-s-/mol



0=2._%%8 56500 4. 5/mol=19300 A s

1 65,4 ¢/ mol
Q=19300A " s- th =536 A-h
3600s
5. a) mtonn 1 tonn-0,365

NaCl <  HCI
58,5 g/mol 36,5 g/mol

m(NaCl) = 1 ltonn-0,365 58,5 g/mol = 0,585 tonni
1 36,5g/mol

b,c) 2H" +2e” - H,  katoodprotsess (-)

2CI'-2e" — Cl,  anoodprotsess (+)

2NaCl + 2H,0 & 5 9NgOH + Hy + Cl,
d) Eralduv kloor disproportsieerub: Cl, + H,O — HCI + HCIO
e) H, + Cl; — 2HCI
f) 10° g-0,365 QAs
HCl < 2e
36,5 g/mol 96500 A-s/mol

6
Q:E.m.g%oozg,%.mf‘ A-s

lh 3y 1kW

37 = 804
3600s ~ 1000A-V

n(kW -h) =9,65-10° A -s-

6. a) m(veevaba sulfaat) = 111-0,154 = 17,1 g
m(H2.0) =33,3-17,1=16,2 g

b) 17149 16,2 g
1 (veevaba sulfaat) < 18 H2O
M g/mol 18 g/mol
Avaldame kas veevaba sulfaadi voi vee massi

m(veevabasulfaat) = 17,1 = 1162 M'

18 18
18g/mol I8 _ 342 g/mol

162g 1

M=171g-

Alternatiiv

m(H,0) = 16,2¢g = 18 _17lg 18 g/mol, millest M'=342 g/mol
1 M'g/mol

c) Olgu sulfaadi valem X3(SOq),

342=2X + n-96
342 -n-96

2

Kui n=1, siis X=123;

kui n =2, siis X=75;

kui n=3, siis X=27 Element X on alumiinium
d) A|2(SO4)3 + 3K5S + 6H,O — 3H,S + 2A|(OH)3 + 3K,S0O,4
e) 2Al,S; + 90, — 2Al,05 + 6S0O,

X =
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11. klass

1
. a) M(A*)=355g/mol-——-36,1=20,1g/ mol
) M(A™) g 63.9 g

3

1
M(A*)=71,0 g/ mol-——-36,1=40,1g/mol
(A7) g 63.9 g

3

M(A%) = 1065 g/ mol -ﬁ-sm ~60,2 g/ mol

b) Ainsana sobib molaarmass 40,1, mis kuulub Kkaltsiumile. Kaltsium reageerib
toatemperatuuril veega.

c) 1)Ca+ 2H,0 — Ca(OH), + H,

COONH
2) CaCl, + | 4 COO-

— |
COO*NH4 COO/Ca + 2NH4C|

COO0. COOH
3 Ca I
) G000+ HO L0y + CaC,

COO0 mosd. °
4) 777 ca ™9L caco; + CO
COO0~
1 v I
C C C

5)CaCO; —+* 5Ca0 + CO,

d) Disproportsioneerumisreaktsioonil tekib susinikmonooksiid CO ja kaltsiumkarbonaadi
lagunemisel tekib susinikdioksiid CO».

e) A — Ca, kaltsium; B —CaCl,, kaltsiumkloriid; C — CaO4C,. kaltsiumoksalaat; D — CaCOs,
kaltsiumkarbonaat; E — CaO, kaltsiumoksiid.

. a) CHa(g) + 205(g) = CO2(g) + 2H20(v)
C2Ha(g) + 2,50,(g) = 2C02(g) + H20(v)

3
b) Vg = 1 mol-0,0820 9" 208K .— L — 24 436 dm® / mol ~ 24,4 dm3/mol
mol - K 1 atm
2 3 Imol 1 3 1mol
c)=-V(CH4)dm" - 18 g/mol + ~[12,0 = V(CH 4 ) Jdm> - ———— 18 g/mol =14,0 g
1 24,4 dm> I 24,4 dm’

V(CH,4) = 7,0 dm?®
V(C2H,) = 5,0 dm®

d) CH , < 20, V(O ,) = 2

T

CyH, 2,50, V(0,) = 2i5 .5,0dm® =12,5dm’

7,0dm3 =14,0 dm?>

26,5 dm?®



1

VOhk) =26,5dm3 - =126,8dm> =127 dm?

e) AH(CH,) = 2:(-285,8) + (-393,5) - (-74,85) - 2:(0) = -890,25 kJ/mol
AH® (C2Hy) = (-285,8) + 2(-393,5) - 226,7 - 2,5-(0) = -1299,5 kJ/mol

f) CH4(g) + 20,(g) — CO2(g) + 2H20(v) AH? =-890,25 kJ/mol
CoHa(g) + 2,502(g) — 2C0O4(g) + H2O(v) AH? =-1299,5 kJ/mol
o 3 1mol
9g) AH.(CH4)=7,0dm”> - ——— - —890,25 kJ/mol = -255,4 kJ =- 260 kJ
24,4 dm’>
o 3 1mol
AH_(CyH»)=5,0dm> - —— - (-1299,5) kJ/mol = -266 kJ = =270 kJ
3
24,4 dm

Y AH? = -255 + (-266) = -521 kJ = -520 kJ

3.a) 1,00.10°g
Na,SiO3 < AH
122 g/mol 123 kJ/mol

AH:%-1,00-106 : 12“;"1 123 kJ/mol =1,008-10° kJ ~1,01-10° kJ
g
b) m(1-0,05) -1,008-10° kJ
C = AH

12 g/mol -394 kJ/mol-(1-0,7)
Markus: Saagise % voib kirjutada ka susiniku kohale: 30 % susinikust kulub kasuliku energia

saamiseks. (-) mark naitab, et slsinik eraldab vajaliku energia. Silikaadi tekkimine tarbib
energiat (+).

Imol 15 o/mol-—— =1,077-10° g~ 108 kg

-394KkJ-03 0,95

m(siisinik) = % - (1,008 -10%) kJ -

__73CH,=CHC=CH
a) 9CH=CH ___
1CH,~CH—C=C~CH-CH,

n(dimeer) = % 0,200 mol - 0,900 = 0,0600 mol

n(trimeer) = é -0,200 mol - 0,900 = 0,0200 mol
b) CH,=CH-C=CH + 3Br, = CH>Br—CHBr-CBr,—CHBr»
c) Dimeer < 3Br; n(Br,) = % -0,0600 mol=0,180 mol

d) 1CeHg + 6KMNO4 + 9H,SO4 = 6MNnSO,4 + 6CO, + 12H,0 + 3K5S0O4
6() () 6IV
Ce - 30e" > 6C 1
VI () I
Mn 5¢" > Mn 6



1 mol

5.a) n(H,S0,)=20,0g-0,200- =0,0408 mol
98,1¢g
b) n[Ca(OH),]=10,90g- 72”;81 - 0,1471mol

5

c¢) n[Ca(OH);]= 0,1471 mol - 0,0408 mol = 0,1063 mol
d) H,SO4 & Ca(OH), n(H2S04) = 0,1063 mol

x8(803)  (10,0-x)g (H,504)
80,1 g/mol 98,1 g/mol

=0,1063 mol

0,01248x + 0,1019 -0,01019x = 0,1063
0,00229x = 0,0044 m(SO3)=19g
19¢

%(S03):10’0 -100=19
6. a)
o
CHCH,CHLH, ~C~OH CHiCH, C-C-OH
O

pentaanhape 2-metlulbutaanhape
CH3§H3E)HZCOH CHgg'—bCOH

I‘-l g) |
3-metlllbutaanhape 2,2-dimetudlpropaanhape

b) CH3COOH + HOC,H5 LN CH3(H:—O—C2H5 + H,0O
O

etaanhape etanool etllletanaat vesi
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12. klass
1. a) Lahtume tapselt 100 grammist
n(C)=100 g-0,913 ™ _761mol:  nH)=100 g -0,087-—"° _ 861 mol
12,0 g 1,01g

Uldvalem C,Hn+1. Aromaatse iihendina sobib metiiiilbenseen ehk

tolueen <(:>>CH3

b)

o)

c) M(CsHg) = 78 g/mol M(CH4) = 16 g/mol
et p=M-L, siis M:E=4,87z4,9
Vi p(CHy) 16

1 mol
12,0 g

1 mol

1,01g

1 mol

3559
C,H.CIl, on CgHsCls - heksaklorotsiikloheksaan

@ + Ch ™ > CoHeClo

f) A - CsHsCH3, metlllbenseen; B - CgHg, benseen; C - CHis, metaan; D - CgHsClg,
heksaklorotsiikloheksaan.

d) n(C) =100 g-0,247 - = 2,06 mol

n(H) =100 g-0,0208 - = 2,06 mol

n(Cl)=100 g-0,732- = 2,06 mol

e)

2. a) A - Hg, elavhdbe; B - HgO, elavhdbe(ll)oksiid; C - Hg>Cl,, elavhébe(l)kloriid, kalomel; D -
HgCl,, elavhdbe(ll)kloriid, sublimaat; E - Hg(NOs),, elavhdbe(ll)nitraat; F - Hgx(NOs),,
elavhobe(l)nitraat.

b) 1)2Hg+ 0, —'> 2HgO
2) 2HgO — 5 2Hg + O,
3) 2Hg + Cl, —> Hg,Cl,
4) Hg,Cl, —— Hg + HgCl,

5) KMnO4 + 8HCI —— 5CI +MnCl; + KCI + 4H,0
Markus: Hg okstdeerijaks on kloor tekkimise momendil. Cl, tekkimine lugeda digeks.

6) 2Cl + 2Hg — > Hg.Cl,
7) 3Hg + 8HNO3 —— 3Hg(NO3), + 2NO + 4H,0
8) 6Hg + 8HNO; —— 3Hgz(NO3), + 2NO + 4H,0

¢) %Ny =222 100=5,33
525

d) Metallide lahuseid elavhébedas nimetatakse amalgaamideks.



1000 g 1 mol

3. a) n(0)=1kg- 0700-0,430- £=188 mo
g
n(H) = 1000 g- 0,700 - 0,060 - 11 (;:°' — 41,6 mol
0149

Hapnikuga reageerib: n(H) =%18,8 mol = 37,6 mol
Energiat andev: n(H) = 41,6 mol - 37,6 mol = 4,0 mol
n(C)=1000 g - 0,700 - 0,500 - 112“1001 — 29,17 mol = 29,2 mol
Vg
b) Susiniku pdlemine: AH(C) = 29,17 mol - (-394) kJ/mol =-11493 kJ

Vesiniku pdlemine: AH(H2) = 1/2 - 4,0 mol - (-242) kJ/mol = -484 kJ
Vee aurustumine:

AH(H,0) =1000 g- 0,300 - 11 g‘o' .(-242 kJ / mol - (-286 kJ / mol) = +733 kJ
g

AH =-11493 kJ + (-484) kJ + 733 kd =-11244 kJ = -11200 kJ

c) m(puit) =3,60 MJ - L lke -IOOOkJ=1,07kg
0,300 11200kJ 1MJ

d) C & CO,

m(COZ)z%-107Og-0,700-0,500-1L01-w:1296g ~137ke

12,0g 1mol

3
V(CO,y) = : 1070 g-0,700-0,500- Imol 22,4dm

_L — 699 dm> ~ 0,70 m®
1 12,0g 1mol

4. a) Dy(g) + 1/204(g) — D»0(g) AH? = -249,20 kJ/mol
Ha(g) + 1/204(g) — H»0(g) AH? = -241,82 kJ/mol

1mol-0,08201 atm - dm? - mol ™' - K1 .298,15K
1,000 atm

b) V, = =24,45dm> / mol

1 mol 1 mol

24,45 dm
-241,82 V(H,) + 249,20 V(H,) = -663,91 + 678,32

V(H,)dm?® - T (-241.82) kJ/mol +[2,722 - V(H,)]dm? - 7 (=249,20) kJ/mol = 27,154 kJ

24,45 dm
7,38 V(H.) = 14,41

V(H) = 1,953 dm® = 1,95 dm?®

V(D,) = 2,722 dm® - 1,953 dm® = 0,769 dm® = 0,77 dm?®

¢) m(H,0)=+-1953dm> -— M 180 g/mol=14378g ~144 g
1 24,45 dm>
1cm? 3
V(H,0)=144 g- =144 cm

1,00 g
V(D20) = 2,00 cm?® - 1,44 cm® = 0,56 cm®

m(D,0) = % 0769 dm3 — M 200 g/ mol =0629g~0.63 ¢

24,45 dm?



0,63 ¢

3 = L1125 g/cm3 =1,1 glcm3

p(D,0) =
0,56 cm

5. a) A- HCI, HySOy4, H2O; B-HCI; C-H;SOq4, HO
b) 1) HCI + NaOH = NaCl + H,0
H.SO4 + 2NaOH = NaySO4 + 2H,0
2) Na,SO, + Ba(NOs), = BaSO4l + 2NaNO;
3) HCI + AgNO; = AgCH + HNO;
c¢) n(H") & n(NaOH)

ldm3

++0,09820 mol/dm> = 0,01203 mol
1000 cm

Vedelikus A on: n(H™) =%-122,5 cm? -

d) Vedelikus C on: 2H" < BaS0O,

1 mol

n(H") = % -0,9018 g - o =0,00773 mol

e) HCI-i hulk ja mass gaasis B ja vedelikus A on:
n(HCI) = 0,01203 - 0,00773 = 0,00430 mol
m(HCI) = 0,00430 mol-36,45 g/mol = 0,157 g
H,SO,4 mass vedelikus C ja vedelikus A on:

n(H2804) =4 n(BaSO4)

1 1 mol
m(H,S0,)=—--0,9018 g-
(1,50,) 1 9 5334

3

-981g/mol=0,379 g
g

m(vedelik C) = 1,000 g- 0,157 g=0,843 g
Vedelikus C on:

0,379
YH2504) =1 a3 .

>

100 = 44,958 = 45,0

0,843-0,379 100 = 0,464

%(H,O) =
o(H,0) 0,843 0,843

-100 = 55,0

Vedelikus A on:

%(H,S0,) = ?’Sgi 100 =37,9
0,157 100 =15,7

PHED = 500

b



0,464

%(H,O) = 1100 = 46,4
H20)="1000

2

6. a) Tapselt 100 grammis Uhendis oleksid elementide hulgad jargmised:

1 mol
n(C)=65,20 g-
© J 12,01

=5,429 mol

1 mol

n(H)=8,75g- = 8,68 mol
g

n(O) = (100,00 — 65,20 — 8.75) g- —°!
16,00 g

=1,628 mol

b) Leiame sellise n(O) vaartuse, mille korral ka vesiniku ja susiniku hulk moolides oleks
taisarv. Tegur x on kordajaks esialgsele moolide arvule

n(C) n(H) n(O) X

5,429 8,68 1,628 1

3,3 5,3 1 1/1,628 = 0,61
6,6 10,6 2 2/1,628 = 1,22
10,0 16,0 3 3/1,628 = 1,843

Uhendi Q lihtsaim empiirilin3e valem on C49H1603

¢) n(NaOH) = 23,7 cm> -ld—m3 -1,00-1072 mol/dm® =2,37 10~ mol
1000 cm

437 mg— 9 _437.102 g
1000 mg

4,37-102 g (Q) < 2,37-10"* mol (NaOH)
4,37-10% g (Q)

2,37 -107* mol (NaOH)

d) Et Ghendi Q molaarmass on vaiksem kui 200 ja lihtsaima empiirilise valemi korral tuleb Ghe

mooli massiks

100 g- 1,843 =184,3 g, siis peavad empiiriline ja molekulvalem olema samad.
M(C9H1603)=10-12,01g/mol +16-1,008 g/mol + 3 - 16,00 g/mol = 184,2 g/mol
Markus: Tegurite 10,16 ja 3 Uhikuks on mol/mol, mis taanduvad valja.

e) Molekulis Q sisaldub Uks —COOH ruhm, sest Uhe mooli neutraliseerimiseks kulub Uks
mool naatriumhudroksiidi. Molekulis Q peab sisalduma susiniku aatomite vahel Uks
kahekordne side, —-CH=CH-, sest Uks mool Uhendit Q valastab Uhe mooli Bro-te.
Molekulis olevast kolmest hapnikuaatomist (Uks jaab dle, mis peab moodustama
karbonuulrihma, —CO-. KarbonUulrihm saab olla seotud ainult susinikkudega, sest ta ei
saa moodustada aldehtuddrihma (ei anna hdbepeegli reaktsiooni). Kdnealune kolmas
hapniku aatom ei saa moodustada hudroksuulrihma ega ka eetrit, sest sellisel juhul jaaks
molekulis kaks vesiniku aatomit puudu. Tsis-frans-isomeeria olemasolu viitab
kaksiksidemele susiniku aatomite vahel, kuid ta ei maara kaksiksidemete arvu. Selle
maaras Br, ekvimolaarsus.

m(Q) =1 mol (NaOH)- =184,4g=184 ¢

| Q | | T
) G§G-g-Ggte-Con
ketoon alkeen hape

g) R-COOH + NaOH — R-COONa

R-CH=CH-R; + Br, - R-CHBr-CHBr-R;
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