HTKK, TTY, LTY, OY, AA / Insindoriosastot

Valintakuulustelujen kemian koe 28.05.2003

b)

9)

Taydenni kertoimet seuraavaan hapettumis-pelkistymisreaktioon:
__Fe’*(aq) + __NO3 (aq) + __H"(aq) —» __Fe’*(aq) + __NO(g) + __H,O(l)

Kirjoita reaktioyhtilot, kun kiintedéd kalsiumkarbonaattia kuumennetaan ja syntynyt kiinted
reaktiotuote reagoi edelleen veden kanssa.

10,0 ml:aan 0,100 mol/dn? HCl:a lisdttiin 2,0 ml 0,100 mol/dm’ Ba(OH),:a. Miki oli ndin
syntyneen liuoksen pH?

2. Etikkahapon (etaanihappo) ja etanolin vilistd esterditymisreaktiota on kéytetty esimerkkini
kemiallisen tasapainotilan tutkimuksissa. Reaktion etenemistd voidaan seurata titraamalla
seoksen etikkahappopitoisuus bariumhydroksidilla.

a)
b)
c)

Kirjoita reaktioyhtilo etikkahapon esterdinnille etanolilla.

Kirjoita reaktioyhtilo etikkahapon titraukselle bariumhydroksidilla.

Eréddssi kokeessa reaktioastiaan laitettiin 1,300 mol etikkahappoa ja 0,800 mol etanolia.
Kun seos oli saavuttanut tasapainotilan, otettiin siitid tasan sadasosa néytettd, joka titrattiin
bariumhydroksidiliuoksella. 0,100 mol/dm’® Ba(OH),-liuosta kului 32,25 ml. Laske
esterditymisreaktion tasapainovakion K arvo kokeen lampoétilassa.

3. Fosforia (P4) valmistetaan fosfaattimineraaleista, esimerkiksi kalsiumfosfaatista, seuraavan
reaktion avulla:

kuum.

2 Caz(POy), (s) + 6SiOz (s) + 10C(s) ———— 6CaSiO;3 (s) + 10CO (g) + P4 (s)

Fosforia voidaan valmistaa vastaavalla tavalla myos luussa olevasta hydroksiapatiitista,

Ca5(PO4)3OH.

a) Muodosta vastaava reaktioyhtild hydroksiapatiitin reaktiolle piidioksidin ja hiilen kanssa,
kun edelli esitetyn reaktioyhtilon tuotteiden liséksi syntyy vetti

b) Erdidstd 501,2 g painavasta luundytteestd saatiin 71,50 g fosforia. Kuinka monta massa-%
hydroksiapatiittia tutkittu luunéyte sisilsi?

c¢) Kuinka monta grammaa hiiltd tarvitaan, kun valmistetaan 2,000 g fosforia hydroksi-

apatiitista?



4. Magnesiumpalmitaattia, Mg(C¢H;,0,),, saostuu lavuaarin reunoille pestdessa pyykkié ns.
“kovassa vedessd”. Pesuveden ldmpétila on 50°C ja se on kylldstetty magnesiumpalmitaatilla.
Kuinka paljon magnesiumpalmitaattia saostuu liuoksen jadhtyessa 25°C:seen, kun liuoksen
tilavuus on 3,0 dn’.

K, Mg(CiH3105)) = 3,3+107"% (mol dm”)*  (25°C)
K, Mg(CiH3105)) = 4,8+107'% (mol dm>)*  (50°C)

5. a) Kirjoita reaktioyhtilo glysiinin (aminoetikkahappo) tiydelliselle palamiselle, jossa taval-
listen palamistuotteiden lisiksi typpi vapautuu kokonaan alkuaineena.

b) Kirjoita reaktioyhtild, joka kuvaa asetyleenin (etyyni) valmistusta kalsiumkarbidista ja
vedestd.

c) Kirjoita rakennekaavat tuotteille (A, B, C), joita syntyy seuraavassa reaktiosarjassa:

-HyO +HBr

CH;CHO (1) + H, (g) A B C

6. a) Kirjoita 4-metyyli-trans-2-hekseenin rakennekaava.
b) Kirjoita rakennekaava eetterille, joka on 2-propanolin isomeeri seké nimei se.

¢) Kirjoita kaikkien niiden karboksyylihappojen rakennekaavat, joiden molekyylikaava on
CsH;00, sekd nimed ne.

Alkuaineiden moolimassoja:

Alkuaine: H C (0] Mg P Ca
M /g mol™: 1,01 12,01 16,00 24,30 30,97 40,08



HTH, TTU, VTU, UU, AA/ Ingenjorsavdelningarna

Intriadesforhor i kemi 28.05.2003

1. a) Fyllikoefficienterna i féljande redoxreaktion:
__Fe**(aq) + __NO5 (aq) + __H'(aq) - __Fe’*(aq) + __NO(g) + __ H,O (1)

b) Fast kalciumkarbonat upphettas och direfter reagerar den erhallna fasta produkten med
vatten. Skriv reaktionslikheter.

¢) Till 10,0 ml 0,100 mol/dn? HCI sattes 2,0 ml 0,100 mol/dm’ Ba(OH),. Berikna den
erhéllna blandningens pH.

2. Forestringsreaktionen mellan éttiksyra (etansyra) och etanol har anviénts som exempel da man
undersokt det kemiska jamviktstillstandet. Reaktionens forlopp kan foljas sa att man bestimmer
halten av ittiksyra genom titrering med bariumhydroxid.

a) Skriv reaktionslikheten for éttiksyrans forestring med etanol.

b) Skriv reaktionslikheten for titrering av &ttiksyra med bariumhydroxid.

¢) Vid ett experiment sattes 1,300 mol dttiksyra och 0,800 mol etanol i ett reaktionskérl. Da
jamvikt uppnatts, togs ett prov pa exakt en hundradedel av blandningen och detta prov
titrerades med bariumhydroxidlosning. 32,25 ml 0,100 mol/dn?’ Ba(OH),-16sning gick at.
Berikna virdet pa forestringsreaktionens jimviktskonstant K. vid experimentets
temperatur.

3. Fosfor (P) framstills ur fosfatmineral, t.ex. kalciumfosfat, med hjidlp av foljande reaktion:

upphettn.
—_—

2 Ca3(POy4); (s) + 6 SiO; (s) + 10C(s) 6 CaSiO; (s) + 10CO(g) + P4 (s)

Fosfor kan pa motsvarande sitt ockséa framstéllas ur hydroxiapatit Cas(PO,)»;OH, som finns i
ben.

a) Skriv, pd motsvarande sitt som ovan, reaktionslikhet for hydroxiapatitens reaktion med
kiseldioxid och kol, d& dven vatten bildas forutom de produkter som angetts ovan.

b) 71,50 gfosfor erhélls ur ett benprov, som vigde 501,2 g. Hur méanga mass-% hydroxiapatit
inneholl benprovet?

¢) Hur méanga gram kol behdvs, da man framstiller 2,000 g fosfor ur hydroxiapatit?



4. Magnesiumpalmitat, Mg(C¢Hz, O, ), fills ut pa handfatets kanter da man tvittar kldderi s.k.
“hart vatten”. 3,0 dn? tvittvatten ir mittat med magnesiumpalmitat vid temperaturen 50°C.
Hur mycket magnesiumpalmitat félls ut da 16sningen svalnar till 25°C?

K, Mg(CiH3105)) = 3,3+107"% (mol dm”)*  (25°C)
K, Mg(CiH3,05)) = 4,8+107'% (mol dm”)*  (50°C)

5. a) Skriv reaktionslikhet for fullstindig férbrianning av glycin (aminoéttiksyra), varvid kvéve

frigors fullstdndigt som grunddmne forutom att de vanliga forbrianningsprodukterna bildas.
b) Skriv reaktionslikhet for framstéllning av acetylen (etyn) ur kalciumkarbid och vatten.
c) Skriv strukturformler for de produkter (A, B, C), som bildas i féljande reaktionsserie:

-HyO B +HBr C

CH;CHO (1) + H, (g) A

6. a) Skriv strukturformel for 4-metyl-trans-2-hexen.
b) Namnge och skriv strukturformel for den eter, som ér isomer till 2-propanol.

¢) Namnge och skriv strukturformler for alla karboxylsyror med molekylformeln CsH,(O,.

Grundimnenas molmassor:

Grundidmne: H C (0] Mg P Ca
M/gmol " 1,01 12,01 16,00 24,30 30,97 40,08



ENTRANCE EXAMINATION AT THE UNIVERSITIES OF TECHNOLOGY IN FINLAND
(HELSINKI, TAMPERE, LAPPEENRANTA, OULU, ABO)

Chemistry Exam 28 May 2003

b)

9)

Balance the following oxidation-reduction reaction.

_Fe?*(aq) + __NOs; (aq) + __H'(aqg) » __Fe’*(aq) + __NO(g) + _ H,0()

Write equations for the reactions when solid calcium carbonate is heated and the solid
product formed reacts further with water.

A solution is prepared by mixing 10.0 ml of 0.100 mol/dm® HCI and 2.0 ml of 0.100
mol/dnt’ Ba(OH),. What is the pH of resulting solution?

2. A classic experiment used in equilibrium studies involves the esterification reaction between
acetic acid (ethanoic acid) and ethanol. The proceeding of the reaction can be followed by
titrating the acetic acid content of the mixture with barium hydroxide.

a)
b)
)

Write the reaction equation for the esterification of acetic acid with ethanol.

Write the reaction equation for the titration of acetic acid with barium hydroxide.

In an experiment, 1.300 mol of acetic acid and 0.800 mol of ethanol were placed into the
reaction vessel. When the reaction mixture had reached the equilibrium, exactly one-
hundredth of the equilibrium mixture was taken as a sample, which was titrated with
barium hydroxide. The sample required 32.25 ml 0.100 mol/dm’® Ba(OH), for its titration.
Calculate the equilibrium constant, K, for the esterification reaction at the temperature of
the experiment.

Phosphorus (Py) is produced from the phosphate minerals, for instance calcium phosphate,

using the following reaction:

heat

2 Caz(POy4)y (s) + 6Si0, (s) + 10C (s) —— 6 CaSiO3 (s) + 10CO (g) + P4 (s)

Phosphorus can also be produced in a similar way from the hydroxyapatite, Cas(PO,);OH,
which is a compound found in bones.

a)
b)

)

Write reaction equation for the reaction of hydroxyapatite with silicon dioxide and carbon
when in addition to the reaction products given above also water is produced.

71.50 g of phosphorus was obtained from a 501.2 g sample of bone. How many mass
percent of hydroxyapatite did the bone sample contain?

How many grams of carbon are needed to produce 2.000 g of phosphorus from
hydroxyapatite?



4. When clothes are hand washed in so-called “hard water”” magnesiu m palmitate, Mg(CsHz;0;),,
is precipitated on the sink. The washing water is prepared by saturating water with magnesium
palmitate at 50 °C. How many milligrams of magnesium palmitate will precipitate from 3.0 dm’
of this solution when it is cooled to 25 °C?

Ksp (Mg(C16Hs102)2) =3.3 «107' (mol dmi)? (25°C)
Ksp (Mg(C6Hs 02)2) =4.8 «107' (mol dmi)? (50°C)

5. a) Write the reaction equation for the complete combustion of glycine (amino acetic acid)
when in addition to normal combustion products all nitrogen is released in its elemental
form.

b) Write the reaction equation describing the preparation of acetylene (ethyne) from calcium
carbide and water.

¢) Write the structural formulas for products (A, B, C) formed in the following chain of
reaction.

“HO0 o +HBr

CH;CHO (1) + H, (g) A

6. a) Write the structural formula for 4-methyl-frans-2-hexene.
b) Name and write the structural formula for ether, which is an isomer of 2-propanol.

¢) Write the structural formulas of all carboxylic acids with the formula CsH;yO, and give
their names.

Molar masses of the elements:

Element: H C (0] Mg P Ca
M/ gmol " 1.01 12.01 16.00 24.30 30.97 40.08



HTKK, TTY, LTY, OY, AA / Insinéoriosastot

Kemian piidsykoetehtdvien 2003 malliratkaisut

1. a) Kirjoitetaan hapetusluvut kunkin alkuaineen atomille reaktioyhtédloon:

+I1 +V -II +I +I1T +II -1 +I -1I
Fe’* (aq) + NOs (aq) + H'(aq) » Fe’*(aq) + NO(g) + H,O ()

Rauta hapettuu:  (+II — +III) 1 yksikon verran |3
Typpi pelkistyy: (+V — +I) 3 yksikkod le1

Lisdtddn kertoimet reaktioyhtdloon:
3Fe’* (aq) + NO; (aq) + H'(aq) — 3Fe’*(aq) + NO(g) + H,O ()
Tasapainotetaan muiden alkuaineiden ja varausten suhteen:

3Fe** (aq) + NO5 (aq) + 4H" (aq) — 3Fe’* (aq) + NO (2) + 2H,0 ()

b) CaCOs(s) —UU™ o a0(s) + COs(2)

CaO(s) + H,O) —— Ca(OH); (s)

¢) Kyseessdon neutraloitumisreaktio: H" + OH — H,0
Selvitetddn ensin vetyionin ja hydroksidi-ionin ainemiérit alkuperdisissi liuoksissa.
HCl-liuos: n(HCD) = coV = 0,100 mol/dnt’ « 0,0100 dn’= 1,00« 10~ mol
n(H") = nHCI = 1,00+ 10 mol
Ba(OH),-liuos:  n(Ba(OH),) = coV = 0,100 mol/dn? « 0,00200 dnt = 2,00+ 10~* mol

n(OH) = 2« n(Ba(OH),) = 4,00« 10™* mol

[H'] ja [OH ] yhdistimisen jilkeen (Viox = 12,0 ml)

1,00 107> mol

——————=0,0833 mol/dm>
120102 dm

[H'] =

4,00 10~ mol

=0,0333 mol/dm*
120107 dm?

[OH ] =



[H'] yhdistdmisen jdlkeen = (0,0833 —0,0333) mol/dm’ = 0,0500 mol/dnt’

2. a)
b)
c)
3. a)
b)

= pH = —log [H] = - log 0,0500 = 1.30

CH;COOH (aq) + CH3CH,OH (aq) < CH3;COOCH,CH; (aq) + H,O (D
2CH;COOH (aq) + Ba(OH), (aq) — Ba(CH3COO), (aq) + 2H,O (1)
Lasketaan bariumhydroksidin aineméaéra:

n (Ba(OH),) = c+ V= 0,100 mol/dnt’ « 32,25 107 dm® = 3,225« 10~ mol

Reaktioyhtélostd ndhdidn, ettd n (etikkahappo) =2 « n ( Ba(OH),) = 6,450 « 1072 mol
= Reaktioseoksessa oli tasapainotilanteessa etikkahappoa:
n (etikkahappo) = 100+ 6,450 « 107 mol = 0,645 mol

= Etikkahappoa oli reagoinut (1,300 — 0,645) mol = 0,655 mol

CH3;COOH (aq) + CH3;CH,0H (aq) < CH3;COOCH,CH; (aq) + H,O (1)

Alussa (mol) 1,300 0,800 0 0
Tasap. (mol) 0,645 0,800 — 0,655 0,655 0,655
=0,145

Huom! Tehtédvi voidaan laskea ainemddrill4, silld tilavuudet supistuvat tasapainovakion
lausekkeesta pois.

_ [CH5;COOCH ,CH;][H,0] = (0,655)>

Ke= [CH;COOH |[CH;CH,OH] ~ (0,645)(0,145)

= 459

4 Cas(PO,);0H (s) + 20 SiO, (s) + 30 C (s) — 20 CaSiO; (s) +30CO (g) +3 P, (s)+2H,O0 (D)
mP) = 71,50g ja M(P) = 30,97 g/mol

L npy= P 7150g

= = =2,309 mol
M®P) 30,97 g/mol

Hydroksiapatiitissa on kolme fosforiatomia eli n( Ca s(PO4);OH ) = ;n(P) =0,7697 mol

M( Cas(PO4);0H) = (5+40,08 +3 «30,97 + 13« 16,00 + 1,01) g/mol = 502,3 g/mol



= m(Cas(PO4);OH) = neM = 0,7697 mol « 502,3 g/mol = 386,6 g
Hydroksiapatiittia luunéytteessa:

386,6 g
5012 g

«100% = 711.13%

c) Fosforin ainemééard, kun m(P, )=2,000 g ja M(P;) =4+ 30,97 g/mol = 123,9 g/mol

= nP)=—2= _2000g
M 123,9 g/mol

=1,614 « 10~% mol
Reaktioyhtilosti nihdiin, etti  n(C)= ?. nP;) = 1,614+ 10" mol

= m(C) = n(C) M(C) = 1,614 107" mol « 12,01 g/mol = 1938 ¢

Lasketaan ensin paljonko magnesiumpalmitaattia on liuenneena 50 °C:ssa ja 25 °C:ssa.

Magnesiumpalmitaatin liukenemisreaktio:

Mg(CisHii 022 (5) & Mg™ (aq) + 2CisH30; (ag)
Alussa (mol/dm3) a 0 0
Tasap. (mol/dnt’) a—x X 2x

Liukoisuustulon lauseke: K = [Mg2+] [C16H310[]2

50°C: K, = [Mg**][C1¢H3:0, F = x 2x)* =48« 107"* mol’/dm’

= 4xX =48+10"% mol/dm’
= X = 12¢10" moP/dm’
= x = (12102 mof/dm)"” = 1,063« 10™* mol/dn’

M(Mg(CigH3102)% ) = (24,30 + 32 12,01 + 62 « 1,01 + 4 « 16,00) g/mol = 535,2 g/mol
Liukoisuus grammoina 3,0 dnt’ vetti:

m(Mg(Ci6H310),) = x e M« V = 1,063 « 10°* mol/dnt’ « 535,2 g/mol « 3,0 dm’ = 170,7 mg

25°C: Vastaavasti kuten edelli

= 4% =33+10"2 mol’/dm’



= X =0,8250. 10" mol’/dm’
= X (0,8250 « 1072 mol’/dm’)'® = 9,379 « 10~ mol/dn?’

Liukoisuus grammoina 3,0 dn? vetti:
m(Mg(C16H3102)2) = x e M« V = 9,379 « 10~ mol/dnt « 535,2 g/mol « 3,0 dmt’ = 150,6 mg

Magnesiumpalmitaattia saostuu: m(saostuma) = (170,7 - 150,6) mg =20.1 mg

a) 4NHCH,COOH (s) + 90,(g) = 8COy(g) + 10H,0(g) + 2N» (g)

b) CaG (s) + 2H,0 () —» GH; (g) + Ca(OH); (aq)

C) A CH3CH20H
B CH,CH,
C CH3CH2BI'
a)
H CHj;
\C —C
/ AN
CH;CH,CH H
CH;
b) GHsO = C,Hs—O—CH; etyylimetyylieetteri
c)
(0] O

CH;3;CH,CH,CH,— C —OH

pentaanihappo

CH;CHCH,— C —OH
I
CH;
3-metyylibutaanihappo

CH;CH,CH— C —OH

CH;

2-metyylibutaanihappo

CH; O

Ll
CH;—C —C —OH

CHs
2,2-dimetyylipropaanihappo



ENTRANCE EXAMINATION AT THE UNIVERSITIES OF TECHNOLOGY IN FINLAND
(HELSINKI, TAMPERE, LAPPEENRANTA, OULU, ABO)

Model Solutions (Chemistry Exam 28 May 2003)

1. a) First the following oxidation states are assigned.

+II +V -II +I +IIT +II -1I +] -IT
Fe’*(aq) + NOs (aq) + H'(aq) —» Fe’*(aq) + NO(g) + H,O ()

Iron is oxidized: +II — +IID) 1 unit [+3
Nitrogen is reduced: (+V — +II) 3 units [o1

Balancing the iron and nitrogen:
3Fe’* (aq) + NO; (aq) + H'(aq) — 3Fe’*(aq) + NO(g) + H,O ()
Balancing the other elements and charges:

3Fe’* (aq) + NO; (aq) + 4H" (ag) — 3Fe’* (aq) + NO (g) + 2H,0 (1)

heati
b) CaCOs(s) ——28 5 CaO(s)+ CO,(g)

CaO (s)+ H,O(d) ——>  Ca(OH); (s)

¢) Itis acase of neutralization reaction: H" + OH — H,0
First the moles of hydrogen and hydroxide ions in original solutions are calculated.
HCl solution: n(HCl) = ceV = 0.100 mol/dnr’ « 0.0100 dn? = 1.00+ 107> mol
n(H" = n(HCl) = 1.00« 10~ mol
Ba(OH); solution: n(Ba(OH),) = csV = 0.100 mol/dm’ « 0.00200 dn?’ = 2.00 « 10 mol
n(OH) = 2« n(Ba(OH),) = 4.00 « 10™* mol

[H'] and [OH] after mixing the solutions (Vi@ = 12.0 ml) are:

-3
H = L0010 "mol _ ) hess moldm® and

120107 dm?

4
o] = 90010 mol _ 5333 mol/dm?

120107 dm?



a)
b)

9)

a)

b)

[H'] after mixing the solutions = (0.0833 —0.0333) mol/dm® = 0.0500 mol/dm’

=  pH = —log [H'] = — log 0.0500 = 1.30

CH;3;COOH (aq) + CH3CH,0H (aq) < CH3COOCH,CH; (aq) + H,O (1)

2 CH3COOH (aq) + Ba(OH), (aq) - Ba(CH3;COO);, (aq) + 2 H,O (1)

First, the number of barium hydroxide moles is calculated.

n (Ba(OH),) = ¢+ V = 0.100 mol/dnt’ +32.25107° dm’® = 3.225+ 10~ mol

From the equation it is seen that n (acetic acid) =2 « n ( Ba(OH),) = 6.450 « 10~ mol

= The number of moles of acetic acid in the equilibrium mixture is
n (acetic acid) = 100 ¢ 6.450 » 107 mol = 0.645 mol

= The number of moles of acetic acid reacted is (1.300 — 0.645) mol = 0.655 mol

CH3COOH (aq) + CH3CH20H (aq)(:) CH3COOCH2CH3 (aq) + Hzo (1)

At the beginning 1.300 0.800 0 0
At equilibrium 0.645 0.800 — 0.655 0.655 0.655
(mol) =0.145

Since volumes are subtracted from the equilibrium constant expression, the calculation can
be done by using the number of moles.

K, = [cH;CO0CH,CH;|[H,0] _ (0.655)° 459
[CH;COOH|[CH,CH,0H|  (0.645)(0.145) ~—

4 Cay(PO,);0H (s) + 20 SiO, (s) + 30 C (s) — 20 CaSiO (s) + 30 CO (g) + 3 P, (s) + 2 H,O (1)

m(P) =71.50g and M(P)= 30.97 g/mol

=2.309 mol

— n(P)= m(P) _ 71.50 g
MP) 3097 g/mol

Since hydroxyapatite contains three phosphorus atoms:
n( Cas(PO4);0H ) = %n(P) =0.7697 mol
M( Cas(PO4)30H) = (5+40.08 +3+30.97 + 13+ 16.00 + 1.01) g/mol = 502.3 g/mol

= m(Cas(POs);0H) = neM = 0.7697 mol « 502.3 g/mol = 386.6 g



9)

4.

The bone sample contains:

386.6 ¢
5012 g

«100% = 77.13 % of hydroxyapatite.

The number of phosphorus moles, when
m(P,)=2.000 g and M(P;) =4« 30.97 g/mol = 123.9 g/mol

= np)=__2008 ;640102 mol
M 1239 g/mol

From the reaction equation above it is seen that n(C) = ?. nP;) = 1.614. 107" mol

= m(C) = n(C)s M(C) = 1.614+ 10" mol+ 12.01 g/mol = 1.938¢

First, it is calculated how many grams of magnesium palmitate is dissolved at 50 °C and 25 °C.
The magnesium palmitate dissolves as follows:

Mg(CigHxOz1 (5) & Mg (ag) + 2CiHs0; (ag)
At the beginning (mol/dn?) a 0 0

At equilibrium (mol/dm’) a—x X 2x

The solubility product constant: K, = [Mg2+] [C16H3102_]2

At50°C: K, = IMZ'[CieH3 0 1 = x (2x)* =4.8+ 107> moP/dm’

4% 4.8+ 107"% moP/dm’
X  =12¢10" moP/dm’
X = (12+ 102 moP/dm’)"® = 1.063+ 10™* mol/dn?®

LI

The molar mass of magnesium palmitate is:

M(Mg(Ci6Hz105),) = (24.30 +32+ 12.01 + 62 « 1.01 + 4 « 16.00) g/mol = 535.2 g/mol

The solubility (as grams) in 3,0 dnt of water:
m(Mg(C1H3105)) = X« MoV = 1.063 « 10~ mol/dn?’ « 535.2 g/mol « 3.0 dnt’ = 170.7 mg

At25°C: Calculations are done in a similar way as above.

= 4xX =33¢10"mol/dm’



= %X = 08250+ 10" mol’/dm’
= X = (0.8250« 10> moP/dn?)'? = 9.379« 107 mol/dn’

The solubility (as grams) in 3,0 dnt of water:
m(Mg(C1H3105)) = x e MoV = 9.379 « 107> mol/dnt « 535.2 g/mol « 3.0 dnt’ = 150.6 mg

The mass of magnesium palmitate precipitation = (170.7 — 150.6) =20.1 mg

a) 4NH,CH,COOH (s) + 90, (g) = 8CO, (g) + 10H,0 (g) + 2N, (g)
b) CaC, (s) + 2H,0 (1) > GH, (g) + Ca(OH), (s)

¢) A CH;CH,OH (D)
B CH,CH; (g)
C CH3CH2BI' (g)

a)
H CH;
\ /
C—=C
AN
CH;CH,CH H
CHj3
b) CHgO = G,H5—0O—CH; ethyl methyl ether
9)
o (0]
l Il
CH;CH,CH,CH,— C —OH CH;CH,CH— C —OH
|
CH;
pentanoic acid 2-methylbutanoic acid
ﬁ N
CH3(|ZHCH2— C —OH CH;—C —C —OH
|
CHs CHs

3-methylbutanoic acid 2,2-dimethylpropanoic acid



