16.

(a) An unknown organic compound contains only carbon, hydrogen and oxygen.
A 0.275g sample of the compound was combusted in excess oxygen to yield
0.403g of carbon dioxide and 0.165g of water. Determine the empirical
formula of the compound. Given that a 1.50g sample of the same compound,
when vapourised, occupied 498.5 mL at 295K and 123.0 kPa, determine the
molecular formula of the compound.

(R =8.314 ] K** mol+) [4 marks]
(b) Had the organic compound turned blue litmus pink, draw its molecular
structure and name it.
[2 marks]
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18. A herbicide which contains only carbon, hydrogen, nitrogen and chlorine, was analysed (15 ma rksglg
to detexmuine its empirical formula. A combustion analysis of 0.6678 g of the compound J
produced 1.09 g of carbon diexide and 0.390 g of water.

On treatment of 0.3320 g of the compound with silver nitrate 0.221 g of silver chloride
was produced. -

(a)  Determine the empirical formula of the compound.
[12 marks]

(b) 7.9 g of the compound was vapourised and was found to occupy 0.936 L at
150°C and 125.4 kPa. Determine the molecular forrmula of the compound.
[3 marks]
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4, [12 marks] (2008:05)

An old drum of pesticide has been found on a farm. The label has fallen off and for safe
disposal its contents need to be analysed.

Elemental analysis shows the presence of carbon, hydrogen, phosphorus and oxygen. A5.21 g
sample of the pesticide produces 6.32 g of carbon dioxide and 3.23 g of water when combusted
completely in excess oxygen.

A second, 3.15 g, sample of the pesticide is treated with excess nitric acid to convert all of the
phosphorus to phosphate ions. The resulting solution is treated with excess calcium nitrate
solution to produce 3.37 g of calcium phosphate.

(a) Determine the empirical formula of the pesticide,

(b) Mass spectral analysis shows the molar mass of the pesticide to be 290.18 g mol~!, What
is the pesticide’s molecular formula?
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£, [12 marks]

A

(2008:05)

An old drum of pesticide has been found on a farm. The label has fallen off and for safe
disposal its contents need to be analysed.

Elemental analysis shows the presence of carbon, hydrogen, phosphorus and oxygen.A521 g
sample of the pesticide produces 6.32 g of carbon dioxide and 3.23 g of water when combusted
completely in excess oxygen.

A second, 3.15 g, sample of the pesticide is treated with excess nitric acid to convert all of the
phosphorus to phosphate ions. The resulting solution is treated with excess caleium nitrate
solution to produce 3.37 g of calcium phosphate.

(2) Determine the empirical formula of the pesticide.

(b) Mass spectral analysis shows the molar mass of the pesticide to be 290.18 g mo1-!, What
is the pesticide’s molecular formula?
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0.

(a) Elementary analysis of a compound indicated that it contained only carbon,
hydrogen, nitrogen and oxygen. A 1.279g sample was burned completely in oxygen
such that all the carbon was converted to carbon dioxide and the hydrogen to water.
This resulted in 1.600g of carbon dioxide and 0.770g of water. A separate 1.279¢
sample was shown by analysis to contain 0.1697g of nitrogen. Calculate the
empirical formula of the compound.

(b) _ Given that the molecular mass of the compound was found to be 105g.mol-,
determine the molecular formula,

(c) Given that the compound is a primary amine, reacts rapidly with sodium
metal yielding an alkanoate and can be neutralized with NaOH, draw a possible

structure.,

[8 marks]
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1. A pure substance is known to contain the following - iron Il ions, sulfate
ions, ammonium ions and waters of crystatlisation. It has the formula:
Few (NHg) x(SO4) y . zH20

A 2.018 g sample was heated to remove all of the water. The resulting
mass was 1.462g.

A second sample of 1.916 g was dissolved in water, then treated with
sodium carbonate to remove the iron Il ions through filtration.
Concentrated sodium hydroxide was then added, and the solution
heated to produce ammonia gas with volume of 0.218L at STP.

Addition of barium chloride solution gave a dry mass of barium sulfate
of 2.281 g.

What is the ratio of ions and water in this compound? i.e. Find the
value of w,x,y,z to determine the empirical formula of the compound

Soenn . \
ompie 1 Somple > {13 marks]

1 g 1.1 65
W/Aé(’y/ (;)_0/5“/?{/{;7 (><) No, LO5 > T
/’;?56763‘;’3 O §564

N

o H
) “ © LiRe
Y/ (h.o). “5EE Lo e
2 Db y . ﬁ
F\(Mi"—j)f fﬁwu = Qg‘q - O 06 -\73{“‘”—
© Y58 2.
54 SEUMEREER S U Cs.ooq?3)
7 e e
J,",’/ Mmooyl 2 O, iWISSO\j
J .?95 o+ BaSO, o o s
. J ¢ i
227 ! [9H4
n (6244,)-
o 916y
- 0. 0697 ma _

pge) - g 0o o

. , | _ y
Gl fo0 — S (M) - Al - xiho)

i 0 CF N =5 .
o fo'J.) B 0 ?«52 1{‘7 el - 2'73”( - ﬁ-’,‘é u?7.9f
s 093 - ML787
[ RF 4 -

49, 0i7.




- 4

fe Soy NH,, Fl o
"/ /776G
- $5.85 TN . 1ipen L id o
ol 0. 255t 0. 510 ol 0. 568 ! /579 oo
.5.7 ';}-ﬂg D ESTES o irres giETE S




