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Write a balanced ionic equation for the reaction that occursin each of the following cases.
If no reaction occurs, write “no reaction”. Include only those species involved in the
reaction.

Solutions of barium chloride and sodium sulfate are mixed.

Copper(I1) oxide is treated with hydrochloric acid (6 M).

Solutions of mercury(l) nitrate and sodium chloride are mixed.

Dilute nitric acid is added to solid magnesium carbonate and the solution is warmed.

A large excess of sodium hydroxide solution (4 M) is added to a solution containing duminium
ions.

Sodium metd is added to excess water.

Magnesum metd isignited in excess oxygen.

Chlorine gasis bubbled through an iron(I1) sulfate solution.

Iron(11) sulfide is treated with excess sulfuric acid (5 M).

Cobalt(ll) nitrate solution is mixed with excess sodium phosphate solution.
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Classify each of the following as either “soluble’ or “insoluble’ in water at 298 K. M:‘rsk
Compound Solubility Compound Solubility
K2Cr,Oy K>SO,
SC,0, Ba(OH);
Car, MgCOs
7

Complete the following table.

FORMULA SYSTEMATIC NAME

NH,SCN

cobdt(ll) nitrate-6-water
HCIO,

potassum nitrite

Bi(NOs)3
potassum hydrogencarbonate

As

tetraaquadibromocobalt(l11) chloride

[Ni(OH,)sCIINO;

mercury(l) acetate

cis-[Pt(NH;),Cl;]

potassum hexacyanoferrate(l1)

HsPO,

duminium oxide
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A gasformed by the reaction of N,F, and S;0OgF; is found to contain nitrogen (9.3%), M Zrk

sulfur (21.2%) and fluorine (37.7%). The remainder is assumed to be oxygen. The same 5
gas (0.214 g) at 1.05 atm pressure and 296 K is found to occupy 33.0 mL.

What isthe empiricad formula of the gas?

What is the molar mass of the gas?

What isthe molecular formula of the gas?

Cdculate the heat input required for the conversion of 18.0 g of water from ice 2
a 273 K to geam a 373 K. Give your answer in joules.

Red and white blood cells have walls that are semi-permeable membranes. The 2
concentration of solute particlesin blood is approximately 0.6 M. Explain what will happen
to the blood cells when placed in: (i) pure water, (i) 1 M sodium chloride.
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Oxygen-free blood plasma (25.0 mL) is placed in a gas burette containing pure oxygen,
which ismaintained a a constant pressure of 101 kPa and atemperature

of 37 °C. Asaresult of dissolution in the plasma, the volume of oxygen decreases

by 0.60 mL.

What is the concentration of O, in the blood plasma expressed as molarity?
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Answer: M

What is the concentration of O, in the blood plasma expressed as mg mL™?

Answer: mgmL™

A solution was prepared by mixing hydrochloric acid (1.00 L, 0.10 M), hydrobromic acid
(2.00 L, 0.20 M) and sodium hydroxide (10.0 g). What isthe pH of the find solution?

pH =

Ammonium chloride (100 mL, 0.20 M) is mixed with solid sodium hydroxide
(0.010 mole). Cdculatethefind pH of the solution.
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When lead(I1) fluoride (PbF,) is shaken with water a 25 °C, its solubility is found to be Mzrk
0.64 g L ™. Cdculatethevaue of K, for this compound at this temperature. 3
Answer:
3
For the reaction at 298 K, N2(g) + 3Hx(@) <= 2NHs(9)

caculate K, and DSyg5 for the reaction as written.

Dataat 298 K: DH (NH3) = —46 kJmol™ DG (NHs) = -16 kJmol™

Kp= DSy =
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Thyroxineis a human hormone that controls metabolism. A sample weighing 0.546 g was M Zrk
dissolved in 15 g of benzene, and the freezing point depression was determined to be 0.240 4
°C. Cdculatethe molecular weight of thyroxine.
(K¢ benzeneis 5.12 °C kg mol™)

Answer:
The molar hests of vaporisation of water and nitrogen are 41 and 5.6 kJ mol™ respectively.
Account for thislarge difference. 2
Phenylacetic acid (CeHsCH,COOH) builds up in the blood of persons with phenyl-
ketonuria, an inherited disorder that, if untreated, causes menta retardation or desth. A 4
study of the acid showsthat a0.12 M solution of phenylacetic acid hasapH of 2.6. What
isthe K, of phenylacetic acid?

Answer:
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Chlorine is produced by the dectrolysis of sodium chloride. Caculate the volume of Cl(g)
produced at 25 °C and 1.00 atm when a current of 10.0 A is passed through a NaCl
solution for 2.00 hours.

ANSWER:

Technetium-99 has a hadf-life of 6.02 hours, and the gamma particles formed during its
decay are used to monitor blood flow near the heart. If a patient isinjected with 23 mg of
Tc-99, what mass of Tc-99 remains in the body after 48 hours?

ANSWER:

The measured voltage of the cell
Cu(s)YLCu** (ag)i 8Ag’ (ag)YAg(s)

is0.35V at 25 °C. Given E° =0.46 V and the concentration of Ag'(ag) is0.010 M,
calculate the concentration of CL*(aq).

ANSWER:
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For each of the following dements, identify a biologicd function and indicate whet feature(s)
of the dement make it suitable for this function.

Element

Biological function

Featur e(s) of element

cddum

potassum

iron

chlorine

Bdance the following redox equation for acidic conditions.

Ag + Cr2072_

® Crr + Ad

OXIDATION
haf reaction

REDUCTION
haf reaction

OVERALL
reaction
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Numerical Data

Physical constants
Avogadro congtant = N, = 6.022 " 10% mol™
Faraday constant = F = 96485 C mol™
Standard atmosphere = 1 atm = 1.013 " 10° Pa = 760.0 mmHg
|dedl gas congtant = R=8.314 JK™ moi™*
=0.08206 L am K™ moi™
Density of liquid water at 298 K and 1.00 atm = 0.9970 gmL ™

Conversion factors

0°C=273K 1cm=10%m

1kJ=10°J 1nm=10"m

1kPa= 10%Pa 1mL=103L

1L=103n? 1 atm = 101.3 kPa
Thermodynamic data

Cp H0() =75JK™* moi™!
DHys HO(1) = 41 kJmol™
DHius H2O(S) = 6.0 kd mol™

Acid ionisation constant
pPKaNH;" = 9.24

Standard electrode reduction potentials
Z? + 26 ® Zn E°=-0.76V
C/ + 26 ® Cuv* E°=0.34V

A periodic tableisprinted on the other side of this data sheet.
Atomic weights areincluded in the periodic table.
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§ PERIODIC TABLE OF THE ELEMENTS
AN
2 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
5
1 2
H He
1.008 4.003
3 4 5 6 7 8 9 | 10
Li | Be B | C| N | O F | Ne
6.941 9.012 10.81 12.01 14.01 16.00 19.00 20.18
g 11 | 12 13 | 14 | 15 | 16 | 17 | 18
< Na | Mg Al | S P S | c | Ar
E 22.99 24.31 26.98 28.09 30.97 32.07 35.45 39.95
< 19 [ 20 [ 21 [ 2 23] 24 | 25 [ 26 | 27 [ 28 | 20 [ 30 | 31 | 32 | 33 [ 34 | 35 | 36
a K Ca | Sc | Ti \Y; Cr Mn | Fe | Co | Ni | Cu | zZn | Ga | Ge | As | Se | Br | Kr
: 39.10 40.08 44.96 47.88 50.94 52.00 54.94 55.85 58.93 58.69 63.55 65.39 69.72 72.59 74.92 78.96 79.90 83.80
o 37 | 38 [ 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 51 | 52 | 53 | 54
E Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe
E 85.47 87.62 88.91 91.22 9291 95.94 [98.91] | 101.07 | 102.91 106.4 107.87 | 112.40 | 114.82 | 11869 | 121.75 | 127.60 | 126.90 | 131.30
T 55 | 56 |57-71] 72 | 73 | 74 | 75 | 76 | 77 | 78 | 79 | 80 | 81 | 82 | 83 | 84 | 8 | 86
& Cs Ba Hf Ta wW Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
8 13291 | 137.34 178.49 | 180.95 | 183.85 186.2 190.2 192,22 | 195.09 | 196.97 | 200.59 | 204.37 | 207.2 208.98 | [210.0] | [210.0] | [222.0]
= 87 | 88 [89-103] 104 | 105 | 106 | 107 | 108 | 109
L_{__J Fr | Ra Rf | Db | Sy | Bh | Hs | Mt
@) [223.0] | [226.0] 261 | [262] | [266] | [262] | [265] | [266]
57 | 58 59 60 | 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70 | 71
NSNSl Lla | ce | Pr | Nd | Pm | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu
= 138.91 140.12 140.91 144.24 [144.9] 150.4 151.96 157.25 158.93 162.50 164.93 167.26 168.93 173.04 174.97
5 89 | 90 91 92 | 93 [ 94 | 95 | 9 | 97 | 9 | 99 | 100 | 101 | 102 | 103
g TR Ac | Th Pa U | Np| Pu | Am | Cm | Bk | Cf | Es | Fm | Md | No | Lr
[227.0] | 23204 | [231.0] | 23803 | [237.0] | [239.1] | [243.1] | [247.1] | [247.0] | [252.1] | [252.1] | [257.1] | [256.1] | [259.4] | [260.1]







