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fniﬁﬁrs to Problems
=
2. sing the periodic table, explain the following:
a. [Why petassium is more reactive than sodium

b. ble gases are assigned a value of zero for electronegativity.
C. con has a higher ionization energy than sodium.

d. ow first ionization energy is related to atomic radius.

e minium has a higher ionization energy than galium.
f. Why sodiumion is smaller than the sodium atom.

g. Why P2ionislarger than P atom.




w

For each of the following molecules:
CF, PH; PH,Y, PH,Y, H,Te, BF;, BeCl, S0,

a. Draw the Lewis structure. b. State the name of the 3— D shape

Answer # 3
Molecule Lewisstructure 3-D Shape
CF, tetrahedral
pyramidal
non-linear
tetrahedral
non-linear

triangular planar

linear

non-linear

edefines

- write atotal dissociated equation
- write anet-ionic equation
ium sulfate reacts with ammonium hydroxide
nitrate solution reacts with sodium iodide solution
id reacts with sodium hydroxide.
ium chloride reacts with potassium phosphate.
hydroxide reacts with sulphuric acid.

4. INEoreech of thefollowing:
. . givethereaction type
- give abaanced equation
| - give phases for each substance
n - state the precipitate

oo o

4
Dy + 2NH,OHy, > Mg(OH),¢ + (NH,),SO04x
MgZa + 20H"y —> Mg(OH)yy

>

=)

Pb%e + 217 > Pbly



C. CH3COOH (aq) + NaOH(aq) — CH3COONa(aq) + H20(|)
H% + OH'y > HXO,

d. 33CI2(W) + 2K3PO4(aq) —_— S3(PO4)2(S) + GKCI(aq)
355w + 2P0 > S3(PO,)yy

OHy + H%y > HO

S.m”organic compound was found by analysts to contain 40.45% C; 7.86% H and 15.73% N. The
ainder was an element commonly found in nature and all organic acids ... like acetic acid.

hink !1)
arate experiment determined the molecular mass of the compound to be 89.0g mol ™.
( ne the empirical formula of the compound.

(b) Whatgis the molecular formula of the compound?

An 5
aini'rical Formulaa C;H,NO, b. Molecular Formula: C;H,NO,

6. ) iodide, Snl,, can be prepared by adding a solution of potassium iodide, Kl ,, to asolution

tin (1) chloride, SnCl, 4, , and precipitating the insoluble iodide.

80 g of SnCl, were dissolved in 25.0 cm?® of water and mixed with 10.0 cm® of 1.40 mol L™ K|
to precipitate thetin (I1) iodide.

(i) alanced equation for the reaction of SnCl,,, with Kl ;.

(ii ine the number of mols of each reactant.
(ii ine which of the reagentsis present in excess and which reagent isthe limiting

reagentan
(i\Whe maximum mass of tin (1) iodide that could be formed

iting reagent : Kl Excess reagent: SnCl,
e maximum mass of tin (11) iodide that could be formed: 2.61 g
yield = 724%

.496 g of an unknown hydrocarbon, (a compound containing just carbon and hydrogen) was
pletely burned in oxygen. The sample produced 1.5 6 g of carbon dioxide and 0.638 g of
er.
How many moles of carbon dioxide were formed?
(il) How many moles of water were formed?
(iii) What is the empirical formula of the hydrocarbon?
(b) A 1.12 g sample of the hydrocarbon occupied 448 cm? at 0 °C and 101.3 kPa pressure. What is
the molecular mass of the compound? (1.00 mol of any gas occupies 22.4 L at 0°C and
101.3 kPa, ak.a: STP)
() Wheat is the molecular formula of the compound?



Answer #7

a
i moles of carbon dioxide wereformed = 0.03545
ii. many moles of water were formed = 0.03545
(.- mols of hydrogensin the hydrocarbon = 2 x 0.03545 = 0.0709)
iii. empirical formulaof the hydrocarbon = CH,
b. molecular mass of the compound 56.0 g mol*

molecular formula of the compound = 4 (CH,) =C,H,

C
8.mm (I1) nitrate, Pb(NO,), , reacts with sodium iodide, Nal. One of the productsisayellow
ecipitate. How much precipitate would be produced if 6.00 g of sodium iodide was used with

ficient Nal?

Answ 8
3oy t 2 Nal gy > Pblyy +2NaNOsy,
M recipitate,(Pbl, ), formed = 9.22¢

9. liygrogen gasoccupies44. 8 L at STP, at what pressure will the sample occupy 112 L when the

atureisfixed at 30°C ?

Am 9: Pressureof thegas = 45kPa

at is the volume occupied by 4.4 g carbon dioxide gas at atemperature of 30.0°C anda
re of 99.6 kPa?

Answer # 10: Volume occupied by thegas = 2.53L

1 at is the density of sulphur dioxide gas, SO,, if 6.40 g exertsapressureof  98.8 kPaat a

ﬂrature of 23.5°C?

Answersm: Density of sulphur dioxidegas=2.50g/L

1? Calcium oxide, CaO, reactswith carbon dioxide to produce calcium carbonate, CaCO;. If 10.0
gf carbon dioxide at 5.00 °C and 121.2 kPareacts with the calcium oxide, what mass of

cium carbonate will be produced?
An 12

O + CO, —> CaCO;,
of calcium carbonate that will be produced = 52.4 g

at mass of sodium phosphate, Na,PO, was used to produce 250 mL of 0.100 mol/L solution?
13 mass of sodium phosphate, Na;PO, used = 4.10g

1
A

1 45.0 mL sample of sulphuric acid reacts completely with zinc metal to produce 125.0 mL of
hydrogen gas at 22.0 °C and a pressure of 102.3 kPa.
What isthe molar concentration of the sulphuric acid?
Answer #14
Zn + H,SO, —> Zn0, + H,
mol (Hyy) = mol H,80, = 5.214x 107
molar concentration of the sulphuricacid = 0.0360 mol / L



15. Tums, essentially calcium carbonate, CaCO; on the market are sold as an antacid. A tablet of
Tums was crushed and reacted with hydrochloric acid, HCl . 28.50 mL of 0.200 mol
L™ hydrochloric acid was required to completely neutralize one of the Tums tablet.

a Write a balanced equation for the reaction of the Tums tablet, (CaCO; ) with hydrochloric acid,
HCl .-

b. Write a net-ionic equation.

C. Determine the mols of hydrochloric acid consumed.

d. Determine the mols of Tums consumed.

e

. mermi ne the mass of the CaCO,, in each of the Tums tablet.
A 15
b. COzy + 2H",, —> Ca? +2Cl',, + COyy + H0
C. Is of hydrochloric acid consumed = 5.70x 10°3

d. Isof Tumsconsumed = % 570x10°% = 2.85x103
e. IREsS of the CaCO,, in each of the Tumstablet = 0.285

1&. gw much 15.4 mol/L nitric acid is needed so that the dilution results in 150 mL of
00 mol/L solution of the nitric acid.

A 16: Volume of 15.4 mol/L nitric acid needed = 1.95mL
nhemist makes nitroglycerin, C;Hs(NO,); from glycerol C;Hs(OH), and HNO,. The
anced chemical reaction islisted below:

Ns(OH)s(l) + 3HNO; o,y — —>  CHs(NO,);, + 3H,0,

%g of glycerol and 13.5 g of HNO, are used to produce 8.80 g of nitroglycerin:
a isthe limiting reagent?
b. IWRER s the theoretical yieldof nitroglycerin?

C. What isthe actua yield of nitroglycerin?

d. N What is the percentage yield of nitroglycerin?
A@ 17

A. e limiting reagent = C;Hs(OH)s
B. retica yieldof nitroglycerin = 10.1g

C ual yield of nitroglycerin = 8.80¢

D. centageyield of nitroglycerin = 87.1 %

1 6.55 mL of LiOH are required to neutralize 21.70 mL of 0.500 mol/L HBr, what isthe

ncentration of the base?

Answer # 18
Concentration of the base, LiOH,, = 0.409 mol / L



19. How many grams of table sugar C,,H,,0,; are contained in 50.0 mL of a 0.400 mol/L solution of
sugar in water?

Answer # 19 Grams of table sugar C,,H,,0,;, = 6.84¢g

20. What isthe molar mass of avapour, 0.842 g of which occupies 450 mL at a pressure of 100 kPa
and atemperature of 100°C?

A 20 Molar mass of the vapour = 58.0 g mol™
21mow many litres of hydrogen gas at 23.0EC and 103.0 kPa can be obtained by the
ion of 75.0 g of aluminium with excess sulfuric acid?
m:‘(s) + 3H,0,(a0) ————> A1,(0,)(aq) + 3 HLQ)
21

A<
mol (Al 2,777 .. mol (H) = 4.1666

usingWPVE=ART volume of H,=99.6 L

st occupies 0.045 L at 240K and 100 kPa. When the pressure is changed, the volume
Mwmeﬁ 0.015 L at atemperature of 300K. What is the new pressure?
A

22

i RV,/ T,

zm)sL of agasiskept at constant pressure. The temperature is changed to 580 K, and the

375 kPa

now occupies 20.0 L. What was the initial temperature?

ARSHE #23

ThHelhitiaénperature: 232K

2’ A gas occupies 1.0 L container at 20 °C and 50.0 kPa, it is transferred into a 250 mL
ntainer and is subjected to a pressure of 200.0 kPa, what will be the new temperature
the gas?

A 24
T emperature of thegas =293 K =20°C




