Exam

Name

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.
1) Barium reacts with a polyatomic ion to form a compound with the general formula Ba3(X)2. What 1)

would be the most likely formula for the compound formed between sodium and the polyatomic

ion X?
A) NapX B) NazX» C) NaxXp D) NazX E) NaX
2) Of the reactions below, which one is not a combination reaction? 2)
A) 2Mg + Oy — 2MgO
B) 2CHg4 + 407 — 2CO3 + 4H»O
C) 2N»p + 3Hp — 2NHj3
D) CaO + HpO — Ca(OH)»
E)C + Op — COp
3) Which of the following are weak electrolytes? 3)
HC1
HCyH309
NH3
KCl1
A) HCoH307 ,NH3
B) HCl , HCpH305 , NH3 , KCl
C) HCoH307 , KC1
D) HCI, KClI
E) HCl, HCoH307 , KCl1

ESSAY. Write your answer in the space provided or on a separate sheet of paper.

4) 1. A compound was found to contain 90.6% lead (Pb) and 9.4% oxygen. What is the empirical formula for
this compound..

Mo lesn

90.6 g Pb x 2072 572 = 0.437258 moles Pb/0.437258 =1 x3=3

LR -l

9.4 mole O x té.t0 32 = (0.5875 moles O 0.437258 =134x3=4

Answer: Pb,O,

2. A compound that is composed of only carbon and hydrogen contains 85.7% C and 14.3% H by mass.

1



What is the empirical formula of the compound?

2 malar

85.7gCx 12005t =714 molesC /7.14 =1

L -

143 gH 1t g% = 1418 moles H /7.14=2

Answer CH_2

3. A compound that is composed of only carbon and hydrogen contains 80.0% C and 20.0% H by mass.
What is the empirical formula of the compound?

2 wmem el

80.0gCx 2z008¢ =6.666 mole C /6.666 =1

9 e la A

20gHx w2 g@ =19.84 mole H /6.666 = 2.97

Answer CH,

4. What is the empirical formula of an oxide of nitrogen whose composition is 25.94%

nitrogen and the rest oxygen?

-

2594 gNxa0igN =185l molN/1.851=1x2=2

3o

74.06g0 x teo0g0 T 4.628mole O/ 1.851=2.5x2=5

Answer N_ZO§



MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

5) Which one of the following is the formula of hydrochloric acid?
A) HCIO4 B) HCIO C) HCIO3 D) HCIO

6) Which one of the following compounds is insoluble in water?
A) Fe(NO3)3 B) KoSOy4 C) NapCO3 D) ZnS

7) The mass % of H in methane (CHy) is .
A) 25.13 B) 7.743 C) 92.26 D) 74.87

8) Which formula /hame pair is incorrect?
A) FeSO3 iron(Il) sulfite
B) FeSO4 iron(II) sulfate
C) Fep(SO3)3 iron(III) sulfite
D) Fep(SOg)3_ iron(IIl) sulfide
E) Feg o iron(Il) sulfide

9) When the following equation is balanced, the coefficients are
CgHig + O — CO» + HpO

A)2,3,4,4
B)1,4,8,9

Q) 2,12,8,9
D) 4, 4,32, 36
E) 2,25,16,18

10) A weak electrolyte exists predominantly as _ in solution.

A) electrons B) an isotope C) ions D) atoms
11) A sample of CHpFp with a mass of 19 g contains atoms of F.

A) 3.3 x 1024 B) 9.5 C) 38 D) 4.4 x 1023
12) There are _ atoms of oxygen are in 300 molecules of CH3CO2H.

A) 300

B) 600

C) 3.61 x 1026
D) 1.80 x 1026
E) 3.01 x 1024

E) HCl

E) AgNO3

E) 4.032

E) molecules

E) 2.2 x 1023

5)

6)

7)

8)

9)

10)

11)

12)



13) Which species below is the sulfite ion? 13)
A) SO4-2 B) $03:2 C) SOy 2 D) S2- E) HS

ESSAY. Write your answer in the space provided or on a separate sheet of paper.

14) Limiting Reagent
Exercise 20

What isthe theoretical yield of Caz(POy)2(s) by the reaction
3 Ca(OH)5(s) + 2 H3PO4 (1) Caz(POy)2(s) + 6 HaO(1)

when 10.00 g Ca(OH), and 10.00 g H3PO,4 are mixed?[F.W. Ca(OH), =74.10 u; M\W. H3PO, =
97.99 u; FW. Cag(POy)» =310.18 u]

Answer:
1 mol Ca(OH),

74.10g Ca(0H),

meol Ca(OH),: 10.00g Ca(0H), X = 0.13495 mol Ca(0H),

1 mol HFO,
meol H,PO,: 10.00g H;PO, X — = 0.10205 mol Hy PO,
- * " 97.99g H,PO, -
Identify limiting reagent by dividing each |Or
number of moles by its stoichiometric 013495 Zmolef R3RO-
coefficient in the balanced equation to - mol of Ga(OH)2 x 3 met o Calan)
determine the “sets” for each:

= 0.0899 mol H3PO4

o 1 set Ca(O0H),
sets Ca(0OH),: 0.13495mol Ca(0H), X 3 %%g%(? more than that much of
= 4.498425E — 2 mel Ca(qH3PO4 Ca(OH)2is limiting
1 set H;FPO,
sets H,PO, = 0.1020512297173181 mol|H,PO, X ———————
; © 2mol HyPO,

= 0.051025mol HyFO,
Ca(OH), isthe limiting reagent, has
fewer “sets”

Calculate the mass of Caz(PQy)»:



mass Caz(FO,),

1 mol Caz(P0O,), 310.18g Cay(P0.),
= 0.13495 mol Ca(OH), X — 3(P0:); g Caz(PO,);

3 mol CalOH), 1 mol Caz(PO,),

=13.95321 = 13.95g Ca;(P0O,),
What isthe theoretical yield of Caz(POy)2(s) by the reaction

3 Ca(OH)x(s) + 2 H3PO4(/) Cag(POy)2(s) + 6 HaO(/)

when 8.00 g Ca(OH), and 11.00 g H3PO, are mixed? [F.W. Ca(OH), = 74.10 u; M.W. H3PO, =
97.99 u; F.W. Cag(POy), = 310.18 U]

Answer
1 mol Ca(OH),

= 0.107962 mol Ca(OH),
74.10g Ca(OH), :

mel Ca(0OH),: 8.00g Ca(0H), X

mol HyPO,: 11.00g H;PO, x — = 0.112256mol H,PO,
- * " 97994 H,PO, :

1 mol HPO,

Identify limiting reagent by dividingeach |Or

number of moles by its stoichiometric 0.107962_mol of Ca(OH)2 x
coefficient in the balanced equation to 2molof H3FOS

determine the “sets” for each: dmolof CalOH)2

= DZ4974(0H), mol H3PO4
sets Ca(0H),: 0107962213 mol Ca(0H), ; C (DH]-
mol Ca 5

= 0.0359874 mol Ca(OH), [Sincewehavemore than that much of
- |H3PO4 Ca(OH)2 is limiting
1 set H,PO,

sets Ho PO, = 011225 mol H,PO, X — = 5.612817E— 2 mol H PO,
; © 2moel|H PO, i

Ca(OH), isthelimiting reagent, has fewer
“Sets”

Calculate the mass of Caz(PO,)-:

mass Caz(PO.),
1mol Cay(PO,), 310.18g Cay(P0O.),

3 mol Ca(0H), 1 mol Caz(PO,),
=11.162573 = 11.2g Cay(P0,),
What isthe theoretical yield of Caz(PO4)2(5s) by the reaction

= 0107962 mol Ca(0H), X



3 Ca(OH)x(s) + 2 H3PO4(/) Cag(POy)2(s) + 6 HaO(1)

when 12.00 g Ca(OH), and 12.00 g H3PO, are mixed? [F.W. Ca(OH), = 74.10 u; M.W. H3PO, =
97.99 u; FW. Cag(PO,)» = 310.18 u]

Answer:
1 mol Ca(OH),

74.10g Ca(0OH),

mol Ca(O0H),: 12.00g Ca(0H), x = 0.161943 mol Ca(0H),

1 mel H.FO.
mol HyPO,: 12.00g H,PO, X == = 0.122461 mol H,PO,
- " 97.99g H,PO,
Identify limiting reagent by dividing each |Or
number of moles by its stoichiometric 0.161543 mol of Ca(OH)2 x
coefficient in the balanced equation to 2 mol of H3FO4
determine the “sets” for each: 3mol of Ca(OH)2

L s6t197635):  mol H3PO4

3 mel Ca(0H),

= 5.39811E — 2 mo! Ca(0iSince we have more than that much of
H3PO4 Ca(OH)2 is limiting

1 fet H PO,

sets HoPO, = 0122461 mol HPO, X —/————— = 612307 E— 2 mol H PO,
; T 2ol HyPO, i

sets Ca(OH),: 0.161943 mel Ca(0H), X

Ca(OH), isthe limiting reagent, has
fewer “sets”

Calculate the mass of Caz(POy,)-:

mass Ca;(FO0,),
1 meol Cay(P0O,), 310.18g Cay(P0.),

3 mol Ca(0H), 1 mol Caz(PO,),
= 1674385 = 16.74g Cay(PO,),
What isthe theoretical yield of Caz(POy)2(s) by the reaction

= 0.161943 mol Ca(0H), X

3 Ca(OH)x(s) + 2 H3PO4(/) Cag(POy)2(s) + 6 HoO(/)

when 15.00 g Ca(OH), and 14.00 g H3PO,4 are mixed?[F.W. Ca(OH), =74.10 u; M\W. H3PO, =
97.99 u; FW. Caz(POy4)» =310.18 u]

Answer:
1 mol Ca(OH),

74.10g Ca(OH),

meol Ca(0H),: 15.00 g Ca(0H), X = 0.20242 mol Ca(0H),



1 mel H PO,
97.99g H,PO,

mol HyPO,: 14.00 g H,PO, X = 0.142871mol H,PO,

Identify limiting reagent by dividing each |Or

number of moles by its stoichiometric | 0.20242  mo| of Ca(OH)2 x
coefficient in the balanced equation to 2 mol of HIPD4

determine the “sets” for each: 3mol of Ca(0H)Z

L o588 mol H3PO4

3 mol Ca(0OH),

= 6.74763E — 2 mol Ca(0iSnce we have more than that much of
H3PO4 Ca(OH)2 is limiting

1 set H;PO,

sets H,PO, = 01428717 mol H.PO, X 4——— = = 7.14358E — 2 mol H,PO,
; - 2lmel Hy PO,

sets Ca(OH),: 0.202429 mel Ca(0H), X

o

Ca(OH), isthe limiting reagent, has
fewer “sets”

Calculate the mass of Cag(POy)o:

mass Caz(FPO,),
1 mol Cay(PO,), 310.18g Cay(P0.),

3mol Ca(OH), 1 mol Cay(PO.),
=20.9298 = 2093 g Cay(PO,),

= 020242 mol Ca(0H), X



MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

15) Which of the following are combustion reactions?
1) CHy (g) + O2(g) = CO2(g) + H2O ()
2) CaO(s) + CO2 (g) — CaCOs3 (s)
3) PbCO3 (s) — PbO (s) + COy (g)
4) CH30H () + Oz (g) — CO2(g) + H2O (D)
A)1,3,and 4
B) 3and 4
C)land4
D) 2,3,and 4
E)1,2,3,and 4

16) Which hydroxides are strong bases?

Sr(OH)»

KOH

NaOH

Ba(OH)p
A) Sr(OH)>, KOH, NaOH, Ba(OH)»
B) KOH, Ba(OH)) B
C) KOH, NaOH
D) KOH, NaOH, Ba(OH)»
E) None of these is a strong base.

17) The correct name for MgFp is
A) manganese difluoride
B) manganese bifluoride
C) magnesium difluoride
D) monomagnesium difluoride
E) magnesium fluoride

18) Which combination will produce a precipitate?
A) NaOH (aq) and HCl (aq)
B) NaCl (aq) and HCpH307 (aq)
C) NaOH (aq) and Fe(NO3)2 (aq)
D) NH4OH (aq) and HCl (aq)
E) AgNOg3 (aq) and Ca(C2H302)2 (aq)

19) Which of the following is soluble in water at 25°C?
A) FeS B) FeCO3 C) Fe(OH)2

D) Fe(NO3)»

E) Fe3(PO4)2

15)

16)

17)

18)

19)



20) Which one of the following is a weak acid?
A) HI B) HNO3

21) Which metal does not form cations of differing charges?

A) Cu B) Na

22) Of the choices below, which one is not an ionic compound?

A) RbCl B) NaCl

23) Which of the following are strong acids?
HI
HNO3
HF
HBr
A) HNOs , HF, HBr
B) HI, HF , HBr
C) HF , HBr
D) HI, HNO3 , HF , HBr
E) HI, HNO3_ HBr

C) HC1

C) Sn

C) BCl5

D) HCIOy4

D) Fe

D) MoClg

E) HE

E) Co

E) PbCly

20)

21)

22)

23)



