Worksheet #10

Balancing Equations

1.

In the following reaction, state which are products, which are reactants, and circle the
stoichiometric coefficients. What units are the stoichiometric coefficients in?
16Cu(s) + Sg(s) — 8Cu,S(g)

Balance the following equations:

a) CoBr;3(s) + Na,CO;(s) = Co0(COs3)s(s) + NaBr(s)

b) BCls(g) + H,O(f) — H3BOs(s) + HCI(g)

c) CaSiOs(s) + HF(g) — SiF4(g) + CaFy(s) + H,O(k)

d) Caz(PO4)a(s) + SiOx(s) + C(s) = Pa4(g) + CaSiOs(L) + CO(g)

Write balanced equations for the following reactions:
a) Magnesium + oxygen — solid magnesium oxide
b) Nitrogen monoxide + oxygen — nitrogen dioxide
¢) Liquid methanol (CH3;0H) + oxygen — carbon dioxide + water

Law of Conservation of Matter

4,

1.

A student heats 1.00 g of a blue compound and obtains 0.64 g of a white compound as well as an

unknown amount of a colorless gas. How much gas did the student obtain?

A second student heats 3.25 g of the same blue compound and obtains 2.08 g of a white
compound. How much gas did this student obtain?

Another student heats 2.55 g of copper and 3.50 g of iodine to form 5.25 g of a white compound.
All of the iodine reacted, but the student has some copper left over. How much copper is left?

Chapter 8 — The Balanced Chemical Equation

Section A
Balance the following equations by inspection, using no fractional coefficients.
CaH2 + H20 ;é Ca(OH)2 + H2
Al + Fe;04 # ALLO3 + Fe

2.

3.

Cu+ HZSO4 75 CuSO4 + SOQ + Hzo



Answers to Worksheet #10

Balancing Equations

In a balanced equation, the same number of each atom must appear on both sides of the arrow. Also,
remember to state whether a substance is a solid, liquid, gas, or aqueous solution. This would also be
a good time to review naming, significant figures, and the physical states of the elements on the
periodic table! A reactant is a starting substance in a chemical reaction. A product is a substance
formed in a chemical reaction. The stoichiometric coefficients are numerical multipliers of all the
atoms in the formula immediately following the number. Units of the stoichiometric coefficient are
either molecules or moles, usually moles. In general, reactants — products.

4. Reactants are Cu(s) and Ss(s). The product is Cu,S. The stoichiometric coefficients are 16 on Cu,
1 on Sg, and 8 on Cu,S. The units of the stoichiometric coefficients is moles.

5. a) 2 CoBrs(s) +3 Na,COs(s) > _ Coz(CO3)3(s) + 6 NaBr(s)
b) BCl(g)+3 H,O() —» H3;BOs(s) + 3 HCI(g)
c) _CaSiOs(s) +6 HF(g) >  SiF4(g) + CaFy(s) + 3 H,O(()
d) 2 Ca3(POy4)a(s) + 6 SiOx(s) + 10 C(s) — _ P4(g) + 6 CaSiO3(L) + 10 CO(g)

6. a) 2Mg(s)+_0Oi(g) > 2MgO(s)
b) 2NO(g) +_0O(g) > 2NOx(g)
c) 2 CH3;0H(L) +3 Ox(g) - 2 COx(g) +4 H0(0)

Law of Conservation of Matter

The law of conservation of matter states that matter cannot be created or destroyed. Essentially, in a
chemical reaction, the mass of the reactants has to equal the mass of the products. You cannot gain
or lose material.

7. 1.00g=0.64 g+ X X=1.00g—-0.64 g=0.36 g gas
8. 325g=208g+X X=3.25g-2.08g=1.17 g gas
9. 255g+350g=525g+X X=6.05g—-5.25g=0.80 g Cu left over

Answers to Chapter 8 — The Balanced Chemical Equation

Section A

—

CaH; + 2H,0 = Ca(OH), + 2H,
8Al + 3Fe;04 = 4A1,05 + 9Fe
3. Cu + 2H,SO4 = CuSO4 + SO, + 2H,0

»
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