What amount of oxygen, Oy, (in moles) contains 1.8 x10°% molecules?

A. 0.0030
B. 0.030
C. 030
D. 30
1)

Which compound has the empirical formula with the greatest mass.g
A.  CyHg O
B. CuHuo Q
C. CsHyo Q)'
D. CeHs A

“ N @

O
_ CoHa(9) + _02(9) — __CO2(g) + _ HZO(Q(D

When the equation above is balanced, what.igrefﬁcient for oxygen?
A 2

3

$



3.0 dm® of sulfur dioxide is reacted with 2.0 dm® of oxygen according to the equation below.

250,(g) +05(g) — 2S05(9)

What volume of sulfur trioxide (in dm®)is formed? (Assume the reaction goes to completion and
all gases are measured at the same temperature and pressure.)

A. 50
B. 4.0
C. 30

D. 20 S
D
@)

The relative molecular mass of aluminium chloride is 267 ancﬁ?mposition by mass is 20.3%
Al and 79.7% chlorine. Determine the empirical and molecular formulas of aluminium chloride.

S
L 4

(Total 4 marks)




6.

Sodium reacts with water as follows.
2Na(s) + 2H,0(l) —> 2NaOH(aq) + H2(9)

1.15 g of sodium is allowed to react completely with water. The resulting solution is diluted to
250 cm®. Calculate the concentration, in mol dm=3, of the resulting sodium hydroxide solution.

@ * (Total 3 marks)
AN
"

(i)  Calcium carbonate is added to separate solu Mydrochloric acid and ethanoic acid of
the same concentration. State one similarity @fe difference in the observations you

could make.

......................... § .



(iii) Determine the volume of 1.50 mol dm™ of hydrochloric acid that would react with
exactly 1.25 g of calcium carbonate.

........................................................................ G -

1.01 x 10° Pa, which would be produced when 1.25 g of carbonate reacts
completely with the hydrochloric acid.

_____________________________________________ S

@ (Total 9 marks)

What volume (in dm?) of 0.30 mol @aCI solution can be prepared from 0.060 mol of
solute?

A.  0.018 §
B. 0.20 §
C. 0.0 §

D. 50
@



10.

11.

What amount (in moles) is present in 2.0 g of sodium hydroxide, NaOH?

A

B.

0.050
0.10
20

80
)

A hydrocarbon contains 90 % by mass of carbon. What is its empiricakformula?

A

B.

CH,

CsHg O
C7H1o Q

.
CoHio @
. AN )
N

Copper can react with nitric acid as follows. o

3Cu+_HNOz; — Cu(NOs), + H,0 & JNO

What is the coefficient for HNO; when th ion is balanced?
A 4 @
C. 8 Q

10 §' .
$



12.

13.

14.

Lithium hydroxide reacts with carbon dioxide as follows.

2LiOH + CO, — Li, CO5; +H,0

What mass (in grams) of lithium hydroxide is needed to react with 11 g of carbon dioxide?

A 6
B. 12
C. 24
D. 48
S @
Which solution contains the smallest amount of H* ions? O
A.  10.0 cm® of 0.250 mol dm™ HCI N
B. 20.0cm® of 0.250 mol dm™ HCI §)
D. 10.0cm® of 0.500 mol dm™ HCI ;\\,
C.  10.0 cm3 of 0.250 mol dm™ H,SO,

o )
O

How many hydrogen atoms are contained ingne mole of ethanol, C,HsOH?

A

B.

: Q
: >N
1.0 x 10% O
L 4
3.6 x 102 §
E (1)



15.

16.

17.

18.

The percentage by mass of the elements in a compound is
C =72%, H=12%, 0O=16%.

What is the mole ratio of C : H in the empirical formula of this compound?

A 1:1
B. 1:2
C 1:6
D 6:1

&

What is the coefficient for O, (g) when the equation below is ba@]?g

__C3Hg(g) + __02(9) — _CO,(g) + __H20(g)

- g

-~
D. 7 o
| O

S

4

What amount of NaCl (in moles) is requir, prepare 250 cm® of a 0.200 mol dm ™2 solution?

B. 1.25
C. 0.800 E ¢
D. 0.0500 §

100 cm?® of ethene, CoH,, is ;urned in 400 cm® of oxygen, producing carbon dioxide and some

liquid water. Some oxygen remains unreacted.

(@  Write the equation for the complete combustion of ethene.

@

@

@

@



(b)  Calculate the volume of carbon dioxide produced and the volume of oxygen remaining.

@

19. (@ Write an equation for the formation of zinc iodide from zinc@ine.

O ............................... @

(b) 100.0 g of zinc is allowed to react with 100.0 g of ioding;’jucing zinc iodide.

Calculate the amount (in moles) of zinc and iodine, and hence determine which reactant
iS in excess.

(c) Calculate the mass of zinc iod@gwill be produced.

(Total 5 marks)

®



20.

21.

22.

Which of the following contains the greatest number of molecules?

A. 1lgofCHsCI
B. 1gofCH,CI,
C. 1gof CHCIls

D. 1gofCCly
()

Which of the following compounds has/have the empirical formulzig7

I CH;COOH :
. CgH1206 Q

Il. C1oH20q3 S
A. llonly :@
B. lllonly NG

C. landIlonly

D. Iland Il only

&
S(D @
Consider the equation below. @
Fe(s) + S(s) — FeS(s) \Q

If 10.0 g of iron is heated with 10.0 g[)ilfur to form iron(l1) sulfide, what is the theoretical
yield of FeS in grams? .
A.  10.0+10.0 §
B 87.91x10.0 . § -
' 55.85 §
87.91x10.0
32.06

D 55.85x10.0
32.06

)



23.

24,

hydrogen ———>
gas

Assuming complete reaction, what volume of 0.200 mol dm™ HCI(aq) is required to neutralize
25 0 cm® of 0.200 mol dm™ Ba(OH)(aq)?

A 125cm’
B. 250cm’
C. 50.0cm’
D. 750cm’

)

An oxide of copper was reduced in a stream of hydrogen as shown&

O excess hydrogen
r ‘ ) O burning

q oxide of copper
in a dish
EAT
After heating, the stream of hydrogen gas was ined until the apparatus had cooled.

The following results were obtained.

Mass of empty dish = 13.80 ¢ @
Mass of dish and contents before heatingss 21.75 g
Mass of dish and contents after heatiﬁ%eaving tocool =20.15g

(@  Explain why the stream of hy gas was maintained until the apparatus cooled.

....................................... E T OOV "

10



25.

(b)  Calculate the empirical formula of the oxide of copper using the data above, assuming
complete reduction of the oxide.

®

(c)  Write an equation for the reaction that occurred.

......................................................................... .A "

(d) State two changes that would be observed ins tube as it was heated.

()
(Total 7 marks)

Consider the following equation
2C4H10(g) + 13 — 8CO,(g) + 10H,0(1)

How many moles of CO,(ghare produced by the complete combustion of 58 g of butane,
C4H10(9)?

A 4
B. 8
C. 12
D 16

@

11



26.

27.

28.

6.0 moles of Fe,O5(s) reacts with 9.0 moles of carbon in a blast furnace according to the

equation below.

Fe,03(s) + 3C(s) — 2Fe(s) + 3CO(Q)

What is the limiting reagent and hence the theoretical yield of iron?

Limiting reagent Theoretical yield of iron
A. Fe,03 6.0 mol
B. Fe,03 12.0 mol
C. carbon 9.0 mol
D. carbon 6.0 mol
What volume of 0.500 mol dm 3 HCI(aq) is required to react co ly with 10.0 g of calcium

S

carbonate according to the equation below?

CaCOs(s) + 2HCI(ag) — CaCl,(aq) + HyO(l) £.L05(q)

A. 100 cm®
B. 200cm’
C. 300cm®
D. 400 cm’

D

S
<
Q

s present in a compound

Which is a correct definition of the t@lrical formula?
A.  formula showing the numbers@

B.  formula showing the numb

C.  formula showing the ac

D.  formula showing the si

st ratio of numbers of atoms of each element in a compound

ofeelements present in a compound

mbers of atoms of each element in a compound

1)

1)

1)

12



29.

30.

31.

The reaction of ethanal and oxygen can be represented by the unbalanced equation below.
__ CH3CHO+_ 0O,— CO,+__ H,O

When the equation is balanced using the smallest possible integers, what is the coefficient
for O,?

A 3
B. 4
C. 5
D. 6
@ o
o
The equation for the complete combustion of butane is Q

2C4H0 + 130, — 8CO, + 10H,0 *

What is the amount (in mol) of carbon dioxide formed b&e complete combustion of three
moles of butane? .

A 4

B. 8

&
C. 12 S(D
D. 24 @

(€
-~
Which solution contains the greatest@amount (in mol) of solute?
A. 100 cm?® of 0.500 mol dm > NaCl
B. 20.0cm® of 0.400 m:§ aCl
C. 30.0cm® of 0.300 % NaCl
D. 40.0cm’ 0f0.20U§dm'3 NaCl o

13



32.  The percentage composition by mass of a hydrocarbon is C = 85.6 % and H = 14.4 %.

(@  Calculate the empirical formula of the hydrocarbon.

@

(b) A 1.00 g sample of the hydrocarbon at a temperature of 273 K a pressure of
1.01 x 10° Pa(1.00 atm) has a volume of 0.399 dm®.

(i)  Calculate the molar mass of the hydrocarbon. O

............................................................. \\: o

(i)  Deduce the molecular formula of th carbon.

1)
(Total 5 marks)

N
33. How many oxygen atoms ar ent in 0.0500 mol carbon dioxide?
A.  3.01x10% E
B. 6.02x10%
C. 6.02x10%

D. 1.20x10*
(1)

14





