No Brain Too Small ® CHEMISTRY 3¢
Achievement Standard Chemistry 91161

Carry out quantitative analysis

Calculations from equations = mnnm!!

Reminder ©
n=m/M & m=nM

m is mass (g)

m n is amount (mol)
n M M is molar mass / mass of one
mole (g mol-%)
Now study the examples below and try some questions for yourself! T

Example!
If 32.0 g of ethanol Co2HsOH is burnt in oxygen, what mass of water will be
produced? M(C) = 12.0 g mol=*, M(H) = 1.00 g mol*, M(O) = 16.0 g mol-*

CZHSOH + 302_ -> 2602_ + 3H20

1 mol 3 mol 2 mol 3 mol

Om (you
were given
in the Q.)

Om (you
were asked

3209 - - ?g to find)
)
n=m/M m=nM
n = 32.0/46.0 m =209 x 180 =37.6 g

_—_— ——_ —_—_—.—.—.
n=3x0.696 = 2.09 mol

0.696 mol

©n (by mol
ratio)

Another way... by straight proportion

Work amount masses for the mole ratio you have been given in the equation.... Then work out - by
proportion - for the quantity you are given... it’s quick, easy and it works!!!

CzH50H + 302_ -> 26'02 + 3H20

1 mol 3 mol 2 mol 3 mol
46.09 3x180=540¢
So... 32.0 g 32.0 X 54.0 = 37.6 g9

46.0
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Calculations from equations

Easy ones!

1.  What mass of carbon dioxide would be formed if 20.0 g of methane gas was burnt?

CH4 + 20, > CO;, + 2H,0

2. Sodium reacts with water to form sodium hydroxide and hydrogen gas. What mass of sodium would
be needed to make 100 g of sodium hydroxide?
2Na + 2H,0 = 2NaOH + H,

A bit harder!

3. Calculate the mass of ethanol C;HsOH that could be formed from 45.0 g of glucose, CsH1,06
C6H1206 - 2C2H50H + ZCOZ

4.  What mass of iron would be needed to produce 34.5 g of iron(lll) oxide Fe,03?

4Fe + 302 - 2Fe203
Hardest!

5.  Citric acid reacts with sodium hydroxide. The equation for the reaction is:
CgHgO7; + 3NaOH - CgHsOs;Nas + 3H,0

Calculate the mass of sodium citrate, C¢Hs0,Nas, which is formed when 10.0 g of sodium hydroxide
reacts with citric acid.

6. Malic acid reacts with sodium hydroxide. The equation for the reaction is:
C4H505 +2NaOH - C4H4O5Na2 + 2H20

Calculate the (maximum) mass of sodium malate, C4H40sNa,, which could be made from 15.0 g of
sodium hydroxide.
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Answers — final answers given to 3 s.f.

1.  What mass of carbon dioxide would be formed if 20.0 g of methane gas was burnt?
CHy4 + 20, > co, + 2H,0

1 mol 1 mol
O 20¢g O 1.25 x 44.0 =55.08 (3 s.f)
20.0
— =1.25mol ©1.25 mol
16.0

2. Sodium reacts with water to form sodium hydroxide and hydrogen gas. What mass of sodium would
be needed to make 100 g of sodium hydroxide?
2Na + 2H,0 > 2NaOH + H;

2 mol 2 mol
1 mol 1 mol

®250x%x23.0=5758 3sf) O 100g

100
©2.50 mol ® — =2.50 mol
40.0

3. Calculate the mass of ethanol C;HsOH that could be formed from 45.0 g of glucose, C¢H1,0¢
C6H1206 - 2C2H50H + ZCOZ

1 mol 2 mol

Q450¢g ® 0.500 x 46.0 =23.08 (3s.f)

45.0
(2] oo = 0.250mol  © 0.250 x 2 = 0.500 mol

4.  What mass of iron would be needed to produce 34.5 g of iron(lll) oxide Fe,03?
4Fe + 302 > 2Fe203

4 mol 2 mol
2 mol 1 mol

D 0.432x559=041g(3sf) @345¢g

34.5
© 2 x0.216 = 0.432 mol (2] Teon 0.216 mol

5. Citric acid reacts with sodium hydroxide. Calculate the mass of sodium citrate, CgHs0;Nas, which is
formed when 10.0 g of sodium hydroxide reacts with citric acid.
CeHgO5 + 3NaOH - CeHsO7Nas + 3H,0

3 mol 1 mol

0 100¢g @ 0.0833 x 258 = BIIBIE (3 5.f)
10.0 .

@ — =0250mol © 0250 _ 1.0833 mol

6. Malic acid reacts with sodium hydroxide. Calculate the (maximum) mass of sodium malate,
C4H40s5Na,, which could be made from 15.0 g of sodium hydroxide.
C4H505 + 2NaOH - C4H405Na2 + 2H,0
2 mol 1 mol
Qi15¢ ® 0.1875 x 178 =3834¢ (3 s.f)

15 0.375
(2] o 0.375 mol G)T = 0.1875 mol



