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a) Nag +Cq + % Ha@g) + % Oz(g) = NaHCOs3

AfHC = (- 425,61 - 393,51 - 127,5) ki/ mol = - 946,6 kJ/ mol

b) 2B + % Oz(g) = B203(5)

AHO = (- 2035-3-44,0 - 3- (- 285,8) +38,5) ki/mol = - 1271 kJ/ mol

VV2009.2
a) (CH3)3NOH — (CH3)sN™ +OH"~

_ [(CH3)sN"J[OH "]
[(CH3)3NOH]
Tugevam alus on NaOH, sest pKp | >pKp i ja NaOH on dissotsieerunud suuremal maaral.

kolmnurk p=1 0;C(OH), (pKa =3,6)

HO OH

\C/
I
0

Br piiramiid p =2 O:Br(OH); (pKa =0,7)

0% \"0
0

OH oktaeeder p =0 OpTe(OH), (pK, =7,8)

HO, |

HO ~Te -OH
| YOH
OH

tetraeceder p =3 O3Mn(OH); (pKa = -2,3)

Happete tugevus kasvab reas: OgTe(OH)g > 01 C(OH), > O2Br(OH); > OsMn(OH),

¢) 1. HNO,

_[H*][NO."] _ ac-ac _ a’c
87 [HNOs]  (Q-ax 1-a

~00732.0,1
87 1-0073

pKa(HNO,) = - log(5,7 - 107°) = 3,24

=57-107°

2. HNO3

PKa(HNO3) = - log(43,6) = - 1,64
3. HClo,

PKa(HCIO4) ~ - 10

4. CH3COOH

[H']1=1073% =4,07-107*M



[H*] 407-107*M

= = = 0,0407
*T ooim 0040
0,04072.0,01
aE———-17.107°
1-0,0407

PKa(CH3COOH) = - log(1,7-107°) = 4,76

5. H3zPO4
o - [H'1[HzP0, 7]
al = T o~
[H3PO4]
c(NaH2P04) n(NaHzPO4)
Kaa=pH-log—————— =pH-log———————
Plar = PR =100 mpoyy P % Tn(rsPoy)
41cm®.0,38 M
Ka1 = 2,46 - log —————— =2,12
PKay = 2,46 923 em3.031M  °
6. HBrO
100 g + 103 cm?®
¢(NaBr0) = 0'653 1009 90'659- 0" cm™ _ 0,0543 M
119 =— 1—== 1dm
mol cm
Kw _ [HBrO]J[OH™] [OH"]?
Kp = Khidr, = —— = - ~
Ka [BrOo~] c(NaBroO)
H*1%c(NaB 10-1071-2, 4
Ka=[ 1°c(Na rO): 0 0,05 3:2,06-10‘9

Kw 10714
pKa = - 10g(2,06-107°) = 8,7
Hapete tugevus: HCIO4 > HNO3 > H3PO4 > HNO, > CH3COOH > HBrO

VV2009.3
a) 1. Anood(-):Ag(t)+17(aq)-e~ =Agl(t)
Katood (+): Ag* (aq) +e~ = Ag(t)
Ag(t) + 17 (aq) + Ag " (aq) = AgI(t) + Ag(t)
2. Agl(t) =17 (aq) + Ag ™ (aq)
AG® = - nFE® = - (AGQ + AGR) = - RT InK
K. = exp(1-96485C/mol -0,9509 V/8,314]/ mol -K - 298 K) = 8,3- 1077
s:[AgJ’}:\/K_:W:Q,l-lO‘g M

b) 1. FosforP, sest-0,06 < -0,51 (pH =0)ja-0,89< -2,05 (pH = 14).
2.
4P + 30H™ +3H,0 = PH3 +3H,PO, ™ £ AGY = - RTInK
HoPO, ™ +e~ =P +20H" | AGY = -nFEf
P+3H,0+3e” =PH; +30H" Il AG] = - nyFE]

AGP=AG] - 3AG? = - 3F(E - E)

C kJ
AGy = —3-96485—-(—0,89V—(—2,05V)]: -336— « 0
mol mol

-336000 LI
: mo -7.10%8

8,314 mol K 298 K

K =exp



_ nE? +nyEY _2:(-157V)+1-(-2,05V) _

= -1,73V
X n +ny 2+1
VV2009.4
a) Aon3%Uub, BjaCon7Uuqg, D on 28 Uug, E on 289Uuq
1) Uub isotoopile vastab massiarv 281-283. Uuq isotoopidele vastavad massiarvud 285-288 (2. reaktsioon) ning
287-289 (3. reaktsioon). A, B ja C lagunemise ahelaid omavahel vorreldes saame jireldada, A on 253Uub ning B ja C on
iiks ja sama isotoop - 25 Uug
2) Alfa-osakese energia ja eluea jargi D on 288Uug, E on 289Uuq (alfa-osakese energia viheneb).
b) Fon?32Uuh, Gon $53Uuh, Hon 392Uuq
1) G’ on #]Uuq ja H’ on 288Uuq, saame jireldada vorreldes alfa-osakese energia ja eluea vaartuseid. Jarelikult G on
291Uuh, H on 392Uuh.
2) F massiarv erineb G ja H massiarvudest iihe vorra. F ei saa olla 333Uuh, kuna selle isotoopi alfa-osakese energia
peab olema suurem, kui 232Uuh-il (H). Seega F on 232Uuh.
) 1-23%Uuo
1) Vorreldes | ahela F-H ahelatega, jareldame, et I’ = F. Seetdttu | on 253 Uuo.
VV2009.5
0 0 COCH cocl CO20Bu-t
Br Br - -
LT COOH cocl CO20Bu-t
Br Br
l I
a)
A B C D E
o) 0 0]
Hal I H Hal I He ) I F N\ COOH
B*% OH-
— > \‘/ E—— E—
CH2 ] CH2 ] CH2 ] CH2
b)
c) 1. tsiiklobutadieen ei ole tavatingimustes stabiilne, seega selle siinteetiline ekvivalent genereeritakse kompleksina.

(Oigeks vastuseks vaib lugeda ,tsiiklobutadieeni stabiliseerimiseks”)
2. Ce'V soolade abil genereeritakse in situ tsiiklobutadieen, mis kohe reageerib ira.



