IB Questionbank Chemistry	1
1.	A
[1]

 
2.	C
[1]

 
3.	Volume of KOH: 20 (cm3);
Allow any value between 20 and 21 (cm3).
	pH at the equivalence point: 8.0–10.0;	2
[2]

 
4.	A
[1]

 
5.	B
[1]

 
6.	(a)	strong acid completely dissociated/ionized and weak acid partially
dissociated/ionized;
HNO3(aq) → H+(aq) + NO3–(aq);
HNO2(aq) file_0.wmf

 H+(aq) + NO2–(aq);
Allow only arrows as shown.
State symbols not needed.
Accept H2O and H3O+.	3
 
(b)	With HNO3:
faster rate of bubble/gas/hydrogen production;
faster rate of magnesium dissolving;
higher temperature change;
Accept opposite argument for HNO2.
Award [1] if 2 observations given but acid is not identified.
Reference to specific observations needed.	2 max
 
(c)	(i)	(nitric acid) 7.5 cm3;	1
 
(ii)	not valid as nitrous acid reacts with same volume/ 7.5 cm3;	1


(d)	HNO3;
(higher conductivity for solutions with same concentration as) there are
more ions in solution;	2
[9]

 
7.	(i)	NaCl is the salt of a strong acid and a strong base / no hydrolysis
with (Na+ and C1– ion);
the CO32– ions combine with H+ from water to form a weak acid
leaving OH– ions / CO32– + H2O file_1.wmf

 HCO3– + OH– / OWTTE;	2
 
(ii)	Fe3+ has a small radius and a high charge / Fe3+ has a high
charge density;
it forms bonds with the OH– ions from water leaving H+ ions /
it increases the polarity of the O–H bond (in the water ligands) /
[Fe(H2O)6]3+ file_2.wmf

 [Fe(H2O)5(OH)]2+ + H+ etc;	2
[4]

 
8.	(a)	(i)	CH3CH2COOH + H2O file_3.wmf

 CH3CH2COO– + H3O+
/ CH3CH2COOH file_4.wmf

 CH3CH2COO– + H+;
file_5.wmf

 required for mark.	1
 
(ii)	(pKa for propanoic acid = 4.87)
[H+]2 = 0.100 × Ka;
[H+] = 1.16 × 10–3 (mol dm–3);	2


(b)	sketch to show:
file_6.wmf


indicator range between pH 3.0 and pH 4.6 (with “yellow” at
pH 3.0 and “blue” at pH 4.6);
initial pH of acid at 2.9 ± 1.0 (when no KOH has been added);
half-equivalence point (does not need to be named) at pH 4.9
when 12.5 cm3 of KOH have been added;
equivalence point at approx pH 8.5–9.0 when 25.0 cm3 of KOH(aq)
added;
upper part of curve from 25.0–50.0 cm3 added identical to original
curve;
Award [1] each for any three points.	3 max
[6]

 
9.	C
[1]

 
10.	(a)	solutions of the same concentration;
	pH meter;
strong base has a higher pH / weak base has lower pH;
indicator paper/U.I solution;
strong base has a higher pH/more purple / weak base has lower pH/blue not
purple / OWTTE;
measuring conductivity (with conductivity meter);
strong base has a higher conductivity / weak base has lower conductivity;
comparing heat of neutralization with acid;
strong base releases more heat / weak base releases less heat;
Award [4 max] for two correct methods with expected results.	5
 
(b)	(i)	X;
[X] = 10–2 (mol dm–3) and [Y] = 10–6 (mol dm–3);	2
 
(ii)	10 000/104 :1;
Ratio should be in form above.	1
[8]

 
11.	A
[1]



