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COORDINATION COMPOUNDS

What is the oxidation state of the central metal ion in the compound: [Fe(H,O),]Cl,?
a)+2 b)+3 c) +4 d)o

What is the oxidation state of the central metal ion in the compound: K,[PtCl.]?
a)+2 b)+4 C) +7 d) 0

What is the oxidation state of the central metal ion in the compound: [Cu(NH,),]CI, ?
a)+2 b)+4 c) +9 d)o

What is the oxidation state of the central metal ion in the compound: Na,[PdBr,]?
a)+2 b)+b c)0 d) +6

What is the oxidation state of the central metal ion in the compound: K[Au(CN),]?
a)+2 b)+3 c)0 d) +5

What is the central metal ion in the compound: [Fe(H,0)4ICl, ?
a) Fe  b) H,0 c) Cl, d) O

What is the central metal ion in the compound: K,[PtCl¢]?
a) K b) Pt c) Cl d) Na

What is the central metal ion in the compound: [Cu(NH,),]CI, ?
a) Cu b) NH, c) Cl d) N

What is the central metal ion in the compound: Na,[CoBrg]?
a) Na b) Co Cc) Br d) K

What is the central metal ion in the compound: K[Au(CN),]?
a) K b) Au c) CN d)C

What is the name of the compound: [Fe(H,0)¢]Cl,?

a) hexaaquaferrum (1) chloride b) chloropentaamminecobalt (111) chloride
¢) ammonium hexachlorotitanate (1V) d) tribromotriaquacobalt (111)

What is the name of the compound: K,[PtCl¢]?

a) hexaamineferrum (11) chloride b) potassium hexachloroplatinate (1V)
¢) tricholorotriaquacobalt (111) bromide d) hexagauaferrum (I11) hydroxide

What is the name of the compound: [Cu(NH,),]Cl, ?

a) chloropentaamminecobalt (111) chloride  b) hexaaquaferrum (11) hydroxide
c) tetraamminecopper (1) chloride d) ammonium hexachlorotitanate (V)

What is the name of the compound: Na,[CoBr,]?

a) sodium hexabromocobaltate (111) b) ammonium hexachlorotitanate (V)
¢) chloropentaamminecobalt (I11) chloride  d) potassium hexachloroplatinate (1V)

What is the name of the compound: K[Au(CN),]?
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a) potassium dicyanoaurate (I11) b) podium hexabromocobalte (I11)
c) chloropantaamminecobalt (111) chloride  d) potassium hexachloroplatinate (V)

What is the formula of the compound potassium tetracyanonickelate (11)?
a) Cu,[Fe(CN),] b) K,[Ni(CN),] C) Na,[PtCl,] d)
[Fe(H,0),Cl,]CI

What is the formula of the compound sodium hexachlorocobaltate (111)?
a) [Fe(H,0O)sICl b) K,[Ni(CN),] ) Na,[CoCly] d) [Cu(NH,),ICl,

What is the formula of the compound tetraamminecopper (I1) chloride?
a) [Fe(NH;),1Br, b) [Cu(NH,),ICl, C) Na,[PtCl] d) K[Ag(CN),]

What is the formula of the compound potassium hexachloroplatinate (1V)?
a) Na,[PtCl,] b) K,[PtCl,] c) [Co(NH,),Cl,]  d) K,[CoBr,]

What is the formula of the compound hexaaquaferrum (11) bromide?
a) K,[PtClg] b) [Co(NH;),Br,] ¢) [Fe(H,0),1Br, d) [Cu(NH;),]Br,

SOLUTIONS

A solution is 15.0% by mass magnesium nitrate (Mg (NO3),. Calculate how many grams of
Mg(NOg), are dissolved in 2509 of solution.
a) 37.5 b)0.06 c) 16.7 d) 15

10 grams of magnesium nitrate (Mg (NOg), are dissolved in 200 g of solution. Calculate
mass percent of this solution.
a)1l0 b)5 c) 20 d) 15

A solution is 10.0% by mass sodium hydroxide (NaOH). Calculate how many grams of
NaOH are dissolved in 150g of solution.
a)10 b)20 c) 15 d) 30

100 grams of hydrochloric acid (HCI) are dissolved in 500 g of solution. Calculate mass
percent of this solution.
a)10 b) 100 c) 0.2 d) 20

A solution is 20.0% by mass nitric acid (HNO3). Calculate how many grams of HNO; are
dissolved in 250g of solution.
a)50 b)20 c) 25 d) 10

10 grams of sulfuric acid (H,SO,) are dissolved in 50 g of solution. Calculate mass percent
of this solution.
a)l0  b)20 c) 60 d) 0.5

A solution is 38.0% by mass hydrochloric acid (HCI). Calculate how many grams of HCI
are dissolved in 200g of solution.
a)38 b)19 c) 76 d) 7.6
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5 grams of sodium chloride (NaCl) are dissolved in 100 g of solution. Calculate mass
percent of this solution.
a)10 Db)05 c) 15 d)5

A solution is 25.0% by mass calcium nitrate (Ca(NO3),). Calculate how many grams of
Ca(NOg), are dissolved in 200g of solution.
a)50 b)25 c)8 d) 0.125

15 grams of potassium hydroxide (KOH) are dissolved in 150 g of solution. Calculate mass
percent of this solution.
a)10 b)20 c) 0.15 d) 15

How many moles of the solute are present in 5 liters of a 0,5M solution?
a)25 b)05 c)5 dy1

How many moles of the solute are present in 3 liters of a 0,3M solution?
a)l b) 0.9 c) 0.3 d)3

98 grams of sulfuric acid (H,SO,) are dissolved in 1 liter of solution. Calculate molarity of
this solution (molar mass of H,SQO, is 98 g/mol)
a) 2 b) 0.5 c)1l d) 98

40 grams of sodium hydroxide (NaOH) are dissolved in 2 liters of solution. Calculate
molarity of this solution (molar mass of NaOH is 40 g/mol)
a)l b) 40 c)2 d) 0.5

36.5 grams of hydrochloric acid (HCI) are dissolved in 1 liters of solution. Calculate
molarity of this solution (molar mass of HClis 36.5 g/mol)
a)l b) 2 c) 0.5 d) 36.5

The molarity of sulfuric acid (H,SO,4) solution is 1M. Calculate mass of sulfuric acid
(H2SO,) in 1 liter of solution (molar mass of H,SQO, is 98 g/mol)
a)49 b)98 c)l d) 2

The molarity of sodium hydroxide (NaOH) solution is 2M. Calculate mass of sodium
hydroxide (NaOH) in 2 liters of solution (molar mass of NaOH is 40 g/mol)
a)40 b)20 c) 80 d) 10

The molarity of nitric acid (HNO3) solution is 1M. Calculate mass of nitric acid (HNO3) in
0.5 liter of solution (molar mass of HNO3 is 63 g/mol)
a)63 b) 126 c) 6.3 d) 315

The molarity of potassium hydroxide (KOH) solution is 1M. Calculate mass of potassium
hydroxide (KOH) in 1 liter of solution (molar mass of KOH is 56 g/mol)
a)56 b)112 c) 28 d) 14

98 g of sulfuric acid H,SO, diluted to a volume of 2 liters. Determine the molar
concentration of acid in solution (molar mass of H,SO,is 98 g/mol)
a)l b) 2 c)4 d) 0.5

Calculate [H*] in 0.01 M HNOs.
2)0.01 b)0.1 ¢) 0.02 d) 0.005



22. Calculate [H'] in 0.01 M H,SO,
a) 0.01 b)0.02 c) 0.005 d) 0.03

23. Calculate [OH7 in 0.1 M NaOH.
a)0.2 b)0.3 c) 0.1 d) 0.05

24. Calculate [OH7] in 0.1 M Ca(OH),
a) 0.1 b)0.2 c) 0.3 d)0.4

25.  What is the H" concentration of a solution that has a pH of 3?
Q)3 b1l c) 10 d) 10°

26. What is the H" concentration of a solution that has a pH of 9?
a) 10° b)10° c)9 d) 5

27.  What is the H" concentration of a solution that has a pH of 4?
a4  b)10* c) 10" d) 10

28. Calculate the pOH of a 0.01 M solution of KOH.
a)12 )14 c) 2 d) 107

29. Calculate the pH of a 0.01 M solution of HCI.
a)12 b)14 c) 2 d) 10

30. Calculate pH of a solution that contains 0.00001 M HNO:s.
a)9  b)10* c) 10 d) 5

OXIDATION-REDUCTION REACTIONS

1. What is the oxidation state of N in NH,?
a) +2 b) -3 c)0 d) +5

2. What is the oxidation state of P in H,PO,?
a) +2 b) -3 c)0 d) +5

3. What is the oxidation state of S in K,SO,?
a) +6 b) -3 c) +5 d) 0

4. What is the oxidation state of Br in HBrO,?
a) -3 b) +5 c) +3 d) 0

5. What is the oxidation state of Mn in KMnO,?
a) -3 b) +7 c) -2 d) 0

6. What is the oxidation state of C in Na,CO,?
a) +2 b) +1 c) +4 d)o

7. Complete the process: Mn*" +...— Mn**,
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a) +38  b) 478 c) 0 d) +58

Complete the process: Cr?—...—Cr*®.
a) 38 b) —4¢ c)0 d) —18

Complete the process: N°+...—» N7,
a) +38  b) +7e c)0 d) +2e

Complete the process: CI° —...—CI*.
a) 68 b) —1e c) 0 d) —58

Complete the process: P +...»P3.
a) +8e8  b) +1e c)0 d) +10e

Complete the process: Fe*™ +...— Fe’.
a) +26  b) +3¢ c)0 d) +10e

Complete the process: Si™* —...—»Si™.
a) 28 b) -3¢ c) -88 d) 0

Choose the oxidation process:
a) NO, +1e - NO b) N,O, +0€ — KNO,
¢) HNO, +8¢ - NH;  d) NO, —2g — NO;

Choose the oxidation process:

a) 10; +68 > 1~ b) 15 +28 —>2I"
c) HIO+0€ —KIO d) 19 -58 —210;
Choose the reduction process:

a) Fe*" -3 » FeO% b) Fe(OH), —1€ — Fe,(SO,),
c) Fe,0,+1e »>FeSO, d) FeCl, +0e — Fe(OH),

Choose the reduction process:

a) P° +3¢ — PH, b) H,PO, —2€ — H,PO,

¢) H,PO, + 08 — Ca,(PO,), d) PH, -8 - PO}

Choose the reduction process:
a) MnO; —1€ - MnO, b) MnO3 +2& — MnO,
¢) MnO, +0€ —Mn0O3 d) Mn°—-28 —Mn*

Choose the oxidation process:
a) HCOOH -2e -»CO, b) CO+6€ —»CH,

c) Na,CO,+08 »CO, d) H,C,0, +18 —HCOO"

Choose the reduction process:
a) SO +48 »¢° b) SO, +0€ — Na,SO,
¢) SO; -1 —»S0; d) H,S-08 -S>



. Given the reaction SO

. Given the reaction 2CH

. Given the reaction 2ClI

. Given the reaction CO

THERMODYNAMICS

. 0 . .
2ty T NOy ) <> SOy, + NO,, . What is AH” of this reaction?

AHY kj/mol | SO, | NO, | SOy | NO,

| -296.9 | 33.5 |-396.1| 90.2
a)-425 b)-636.3  c)42.1 d) -569.3

. . . 0 . .
. Given the reaction 2CO , +2H,, ] CH, +CO,,, What is AH" of this reaction?

AHY kj/mol | CO, | 2H, ) | CH,q) | COxg

| 111 | o | -75 |-3935
a) 579 b) -357¢) 357 d) -246,5

- 0 - -
ag [ CoHy +3H,,, What is AH™ of this reaction?

AH{ kj/mol | CH,q | C,Hy) | H )

| -75 | 2270 | ©
a) 77 b) 377 c) -77 d) -377

. 0 - .
2) T2H,0,) <> 4HCl ,, +O,,, What is AH" of this reaction?

AH; kj/mol | Cly) | H,0, | HCl,, | Oy)

| 0 |-2418] 918 | 0O
a) -850.8 b) 850.8 c) 116.6 d) 333.6

. Given the reaction 2NO, +2H,,, <>2H,0, + N, What is AHC of this reaction?

AH; kj/mol | NO, | Ha) | H,0, | No)

| 902 | 0 |-2418] 0
a) -850.8 b) 850.8 c) 664 d) -664

2(9)

. Given the reaction NH,, +HNO,, <> N, +2H,0,, What is AHP of this reaction?
AH? Kj/mol | NHy, | HNO,, | N, | H,0,,

| -46.2 | -119.2 | 0 | -285.8
a) -406.2 b) 406.2 c)-120.4  d)-857.4

. Given the reaction 2PbS, +40,,, <> 2PbO, +2S0,,, What is AH? of this reaction?

(s) (s) 3(9)
AHC Kj/mol | PbS,, | 40, | PbO, | SOy,
| -1004| 0 |-219.3|-396.1

a) -733.91 b)-1030 c) -120.4 d)-244.3
. Given the reaction SO, +2H,S, <> 2S, +2H,0,, Whatis AH® of this reaction?
AHY kj/mol | SO, | H,S) | S | HO

| -2969| -21 | 0 | -2418
a) 76.1 b)-144.7  ¢)152.2 d) -152.2

. 0 . .
2g) T 2505, <> CS, ) +40,,, What is AH" of this reaction?

AH; kj/mol | CO,, | SOy | CSy | Oy)

| -3935[-396.1| 8 | 0
a) 877.6 b)-701.6  ¢)-1095.1  d)1273.7
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Given the reaction PCl, , +3H,0, <> H;PO,, +3HCI ,
AH; kj/mol | PCly, | H,0 | H;POy, | HCl,

| -287 | -241.8 | -964.8 | -91.8
a) -227.8 b) 227.8 c) 918.2 d) 631.2

What is AS° of this reaction: CO (g + H,0 ;) —=CO, g + Hz (g
COy H2On | CO2q | Hag
S?Jimol K | 197,54 70,8 213,68 | 130,58
a) -75.92 b) 75.92 ) 35144  d)612.6

What is AS® of this reaction: FesOu) + CO g —3FeO) + CO; (g)
FesOus) | COr | FeOp) | COyg
s? Jimol K 146,4 197,54 | 58,79 | 213,68
a) -46.11 b)-71.47  c)46.11 d) -13.53

What is AS® of this reaction: 2C,H; ) + 50, —4COy(q + 2H,0
CoHag) | Ozg | COsq | HoO(
SOY J/mol K 200,8 205,04 | 213,68 188,7
a) 808.22 b) -3.46 C) 19468  d)-194.68

What is AS® of this reaction: CHs ) + 30, (g —=2CO3 @ +2H20 ()
CoHaq) | Ozg | COyq | HO(
SPJmol K | 2194 | 205,04 | 213,68 | 1887
a) -29.76 b)-2206  c) 22.06 d) 29.76

What is AS® of this reaction: 2H,0,¢) — 2H,00+ Oz
H2Oy0) | HoOg) | Os)
S Jimol K | 109,6 188,7 | 205,04
a) 284.14 b)363.24  )-284.14  d)-363.24

. What is AG® of this reaction: CHy (g + 4Cly g —CCly g + 4HCl )

CHug) | Clag | CClyq | HClg
AG®, kd/mol | -50,79 0 64,6 | -9527
a) -367.27 b) 367.27 c)-394.89  d)-109.08

What is AG® of this reaction: 2H,Sg + 302¢) —2H20() + SO2(q)
HS@ | Oz | H2Oq) | SOz
AGY, kJ/mol | -33,01 0 | -228,61 | -300,4
a) 691.6 b) -562.02  c) -496 d) -691.6

What is AG® of this reaction: CS; @ + 30, g —=CO2 () + SOz g)
CSag) | Oz | COzq | SOz
AG®, kd/mol 67 0 -394,38 | -300,4
a) -761.78 b) 76178  c)-627.78  d)-927.78

What is AG® of this reaction: 2CH30H () + 30, ) —2CO; (g + 4H,0 ()

CH3OH() | Oz | COzq | HaO
AGO, kJ/mol -166,23 0 -394,38 | -228.,61
a) 456.76 b)-1370.74 «¢) 1370.74  d) -456.76

What is AH? of this reaction?



20. What is AG® of this reaction: CHy ) + 4Cl () = CCly(q) + 4HCl(g)
CHig | Claq | CClag | HClg
AG®, ki/mol | -50,79 0 -64,6 | -95,27
a) -109.08 b) 109.08 ) -394.89  d) 394.89

CHEMICAL KINETICS

1. Choose the forward reaction for 2NO, +Cl,, [J 2NOCI ;.

a) 2NOCl;, —2NO,, +Cl, b) 2NO,, +Cl,,, — 2NOClI
2
0 K, - [NOZCI]
[NOJ[CI,]
2. Choose the forward reaction for 4NH, , +50,, [} 4NO, +6H,0 .

a) 4NH

c) K

ag) 19054 —>4NO, +6H,0, b) 4NO,, +6H,0,, — 4NH,, +50,,

_[NOJ'[H,OF"
“ " [NH,I'[0,F

3. Choose the forward reaction for CH,,, +2Cl,,, [l CH,Cl,, +2HCI .

2) K, < [CHaclIHCIr
[CH,]ICI,]
b) CH,CI

2) T2HCl ,, —>CH, ) +2CI ¢) CH,, +2Cl,,, — CH,Cl, , +2HCI ,

4(9) 2(9)

4. Choose the forward reaction for 4HCI ,, +O,, [ 2H,0, +2Cl,,.

a) 4HCl,, +0O,,) —2H,0, +2Cl,, b) 2H,0,,, +2Cl,,, —4HCI , +O,,
ot

5. Choose the forward reaction for SO, +2H,S,, 1 25, +2H,0 .
a) 25, +2H,0,, — SOy, +2H,S, b) SO, +2H,S, — 25, +2H,0,
0 k. - ISFIH:Ol

" [SO,1[H,SI

6.  Choose the rate expression of forward reaction for N, , +3H,,, 11 2NH, .

a) rate =Kk[N,][H,]? b) rate = k[NH,]*
¢) Ny, +3H,, — 2NH d) 2NH,,, — N, +3H

2(9) 3(9) 2(9)

7. Choose the rate expression of forward reaction for 2F,  +2H,0, ] 4HF, +0O,, .

a) rate = k[HF]*[O,] b) rate = k[F,]°[H,O]

c) 2F, +2HZO(9) —>4HF(g) +0 d) 4HF(g) +Oz(g) - 2F2(g) +2H20(g)

(9) 2(9)



10.

11.

12.

13.

14.

15.

16.

Choose the rate expression of forward reaction for 4HCl , +O,, [} 2H,0, +2Cl

2(g) 2(9)
a) 4HCl,, +0O,,) —2H,0, +2Cl,, b) 2H,0,,, +2Cl,,, —4HCI , + O,
c) rate = k[HCI]*[O,] d) rate = k[H,OJ’[CI, T
Choose the rate expression of forward reaction for 2NO,, +O,,, ] 2NO,, .

a) rate =k[NO, b) rate = k[NOJ’[O,]
¢) 2NO,,, +0,,, —2NO d) 2NO,,, —2NO,, +O

2(9) 2(9) 2(9) 2(9)

Choose the rate expression of forward reaction for H,, +1,,, ) HI

a) Hyg
c) rate =k[HIJ? d) rate =k[H,][l,]

(@
+lyg = Hl, b) Higy —Hyq) + 1y

Choose the equilibrium constant expression for the reaction: 2NOCI , [1 2NO,, +Cl,,, .

2 K, _[NoF[Cl,] ) K., = [NOCIJ®
"~ [NOCIP * [NOJ’[CI,]
c) K, =[NOF[CI,] d) K, =[NOCIJ?

Choose the equilibrium constant expression for the reaction: N, +O,, [l 2NO, .

a) Keq — [NZ][C)ZZ] b) Keq — [NC)]2
[NC] [N.][O.]
C) Keq :[NZ][OZ] d) Keq :[NO]2

Choose the equilibrium constant expression for the reaction: 2N,Oy,, [I  4NO,,, + O, -
a) Keq :[N205]2 b) Keq :[N02]4[02]

C)K — [NZ()S]2 d)K :[NOZ]A[OZ]
. [N02]4[02] h [NZC)S]2

Choose the equilibrium constant expression for the reaction:

4H, ) +2NO,, 1 4H,0, + Ny, -
4 4 2
2) K, ~ [HOV'IN] by K,  [HA'INO.]
[H,]'[NO,] [H,OT'[N,]
0) K =[H,I'[NO,T* d) Keq =[H,01[N,]
Choose the equilibrium constant expression for the reaction: F,,, +2CIO,, — 2FCIO,, .
a) K, =[R][CIO, T’ b) K. =[FCIO, T’
2 2
C) K _ [FCIOZ] d) Keq =[F2][C|02]

“ " [R]ICIO,T [FCIO,J?

Determine the direction in which the equilibrium will be shifted by increasing the
concentration of CO in the reaction CO j, +Cl,, [ COCl,, .

a) shifts to left b) shifts to right C) no change
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Determine the direction in which the equilibrium will be shifted by increasing the pressure
in the reaction N, +O, ] 2NO,.

a) shifts to left b) shifts to right c) no change

Determine the direction in which the equilibrium will be shifted by increasing the
temperature in the reaction H, +Cl,[1 2HCI; AH=<O0.
a) shifts to left b) shifts to right c) no change

Determine the direction in which the equilibrium will be shifted by increasing the
concentration of CO,, in the reaction CO,, +C —2CO .

a) shifts to left b) shifts to right c) no change

Determine the direction in which the equilibrium will be shifted by increasing the pressure
in the reaction CO,,, +H,, 1 COy +H,0O,.
a) no change b) shifts to right C) shifts to left



