“It’s all basic really”

YEAR 13 UNIT 4 TEST 4

13.3 ACIDS AND BASES

Answer all questions

Spend approx 10 minutes on Section A, 30 minutes on section B and 20 minutes on Section C

BOA SORTE!

Name:………………………………………………………….

Mark for section A…………… /10

Mark for section B…………… /25
Mark for section C…………… /15
Total: ……………………………. /50

Grade……..

SECTION A

1.
Which one of the following is the change in units of pH which occurs when 10.0cm3 of a
1.0 M solution of a strong monoprotic acid are made up to 1.0 dm3 with water?

A
1

B
2

C
3

D
5
	
	
	
	
	
	
	
	
	Answer:
	


2.
A solution of sodium ethanoate has a pH of 8.91 at 25°C. The hydrogen ion and hydroxide ion concentrations in this solution are

A
[H+] = 1.00 × 10–9 mol dm–3
[OH–] = 1.00 × 10–5 mol dm–3

B
[H+] = 1.00 × 10–9  mol dm–3
[OH–] = 8.13 × 10–6 mol dm–3

C
[H+] = 1.23 × 10–9 mol dm–3
[OH–] =  1.00 × 10–5 mol dm–3

D
[H+] = 1.23 × 10–9 mol dm–3
[OH–] =  8.13 × 10–6 mol dm–3

	
	
	
	
	
	
	
	
	Answer:
	


3.
An aqueous solution contains 4.0 g of sodium hydroxide in 250 cm3 of solution.
(Kw = 1.00 × 10–14 mol2 dm–6)


The pH of the solution is

A
13.0

B
13.3

C
13.6

D
13.9

	
	
	
	
	
	
	
	
	Answer:
	


4.
A weak acid HA dissociates in aqueous solution as shown below

HA(aq) [image: image1.wmf] H+(aq) + A–(aq)
H = +20 kJ mol–1

Which one of the following changes will result in a decrease in the pH of an aqueous solution of the acid?

A
addition of a little aqueous sodium hydroxide solution

B
raising the temperature of the solution

C
dissolving a little of the sodium salt, NaA, in the solution

D
adding a platinum catalyst to the solution

	
	
	
	
	
	
	
	
	Answer:
	


5.
Addition of which one of the following to 10 cm3 of 1.0 M NaOH would result in the pH being halved?

A
10 cm3 of water

B
100 cm3 of water

C
5 cm3of 1.0 M HCl

D
10 cm3 of 1.0 M HCl

	
	
	
	
	
	
	
	
	Answer:
	


6.
In a titration, 0.52 g of a diprotic acid, H2X, reacts exactly with 100 cm3 of 0.10 M sodium hydroxide.

H2X  +  2NaOH ( Na2X  +  2H2O

The acid could be

A
ethanedioic

B
propanedioic

C
butanedioic

D
pentanedioic

	
	
	
	
	
	
	
	
	Answer:
	


For questions 7 – 10 use the following table:

	Summarised directions for recording responses to multiple completion questions

	A
(i), (ii) and (iii) correct only
	B
(i) and (iii) correct only
	C
(ii) and (iv) correct only
	D
(iv) alone correct


7.
Amphoteric character is shown by

(i)
Al(OH)3

(ii)
CH3CH(OH)CN

(iii)
H2NCH2COOH

(iv)
MgO

	
	
	
	
	
	
	
	
	Answer:
	


8.
Which of the following react(s) with water to give an alkaline solution?

(i)
NH3

(ii)
CH3COONa

(iii)
Na2O

(iv)
CH3CH2OH

	
	
	
	
	
	
	
	
	Answer:
	


9.
Brønsted-Lowry acid-base reactions include

(i)
OH– + CH3Cl ( CH3OH + Cl–
(ii)
NH3 + HCl ( NH[image: image2.wmf]+

4

 + Cl–
(iii)
KF + PF5 ( K+ + PF[image: image3.wmf]–

6


(iv)
H2O + H2O ( H3O+ + OH–
	
	
	
	
	
	
	
	
	Answer:
	


10.
In which of the following equations is the first reagent  behaving as a Brønsted-Lowry acid?

(i)
HF + H2O ( H3O+ + F

(ii)
HNO3+ H2SO4 ( H2NO3+ + HSO4–
(iii)
H2O + NH3 ( NH[image: image4.wmf]+

4

 + OH–
(iv)
CH3COOH + HCl ( CH3COOH2+ + C1–
	
	
	
	
	
	
	
	
	Answer:
	


SECTION B

11.
(a)
(i)
Define the term pH............................................................................................

(1)

(ii)
Calculate the pH of an aqueous solution of hydrochloric acid containing 0.050 mol dm–3.

(1)

(b)
(i)
Write an expression for the dissociation constant, Ka, for hydrofluoric acid.

(1)

(ii)
Calculate the pH of an aqueous solution of hydrofluoric acid of concentration 0.050 mol dm–3 at 298K, given that Ka =5.6 × 10–4 mol dm–3 at 298 K.

(3)

(c)
When hydrogen fluoride is dissolved in pure nitric acid, a reaction takes place that can be represented by the equation:


HNO3 + HF ( H2 NO[image: image5.wmf]+

3

 + F–

State, with a reason, which reactant acts as a Brønsted-Lowry acid in this reaction and give the formula of its conjugate base.

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

(3)

(Total 9 marks)

12.
(a)
The graph below shows how the pH changes when 0.12 M NaOH is added to 25.0 cm3 of a solution of a weak monoprotic acid, HA.

[image: image6.wmf]1

4

1

3

1

2

1

1

1

0

9

8

7

6

5

4

3

2

1

0

0

6

3

9

1

3

1

7

4

1

0

1

4

2

8

1

2

5

1

1

V

o

l

u

m

e

 

o

f

 

0

.

1

2

 

M

 

N

a

O

H

/

c

m

3

p

H


(i)
Use the graph to calculate the initial concentration of the acid HA.

............................................................................................................................

............................................................................................................................

............................................................................................................................

(ii)
Write an expression for the dissociation constant. Ka, of the weak acid HA.

............................................................................................................................

............................................................................................................................
(iii)
Determine the volume of sodium hydroxide added when [HA] = [ A–] and use the graph to determine the pH at this point.

Volume of NaOH(aq) added ............................................................................

(iv)
Use your answers to part (a)(ii) and part (a)(iii) to determine the value of Ka for the acid HA.

............................................................................................................................

............................................................................................................................

............................................................................................................................

............................................................................................................................

(9)
(v)
From the list below, select the best indicator for this titration and explain your choice.

Name of indicator
pH range
bromophenol blue
3.0 – 4.6

methyl red
4.2 – 6.3

bromothymol blue
6.0 – 7.6

thymol blue
8.0 – 9.6

Indicator ......................................................................................................

Explanation ..................................................................................................

......................................................................................................................

......................................................................................................................

(3)

(b)
A buffer solution is formed, when approximately half of the original amount of the acid HA(aq) has been neutralised by the base NaOH(aq). Explain how this buffer solution is able to resist change in pH when

(i)
a small amount of NaOH(aq) is added,

............................................................................................................................

............................................................................................................................

............................................................................................................................

(ii)
a small amount of HCl(aq) is added.

............................................................................................................................

............................................................................................................................

............................................................................................................................

(4)

(Total 16 marks)

SECTION C

13.
A 0.210 mol dm–3 solution of potassium hydroxide was added from a burette to 25.0 cm3 of a 0.160 mol dm–3 solution of ethanoic acid in a conical flask.
Given that the value of the acid dissociation constant, Ka, for ethanoic acid is 1.74 × 10–5 mol dm–3, calculate the pH at 25 °C of the solution in the conical flask at the following three points:


before any potassium hydroxide had been added;


after 8.0 cm3 of potassium hydroxide solution had been added;


after 40.0 cm3 of potassium hydroxide solution had been added.

(Total 15 marks)
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