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1 In this experiment you will measure the potential difference across a resisto
resistance R, as the resistance of the circuit is varied.

(@) (i) Connect the circuit shown in Fig. 1.1 using one of the resistors in the chain.

45V
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R,
| |
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/ X Y
chain of
resistors

Fig. 1.1

(ii) Record the value of the potential difference V across R,.
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(b) Change the number n of resistors between X and Y and repeat (a)(ii) until you h
sets of readings for V and n. Include values of 1/ V in your table of results.

(c) (i) Plota graph of 1/ V (y-axis) against n (x-axis).
(ii) Draw the line of best fit.

(iii) Determine the gradient and the y-intercept of the graph.

gradient =

y-intercept =

(iv) Estimate the uncertainty in your value for the y-intercept.

uncertainty =

[6]
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(d) Vand n are related by the equation

nR, 1

1
VER2 E

where R; is the resistance of each of the resistors in the chain and E is the e.m.f. of the
battery.

Using your answer to (c)(iii), determine the value of E.

E= [1]

(e) Identify one significant source of error or limitation of the procedure in this experiment.

[Total: 15]
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(a) P and Q are aqueous solutions.

Carry out the specified tests to enable you to identify the cations present in P and
cations present in a mixture of P and Q.

At each stage of any test you are to record details of the following:

e colour changes seen

o the formation of any precipitate

o the solubility of such precipitates in an excess of the reagent added.
You should indicate clearly at what stage in a test a change occurs.

No additional tests for ions present should be attempted.

(i) To 1cm depth of P in a boiling-tube, add an equal volume of Q. Mix thoroughly by
gently shaking the tube.

(ii) Using the supplied bench reagents you are to identify the cation present in P, and
the cation present in the mixture of P and Q.

Record all of your observations in the table below.

observations

test P mixture of P and Q

To 1cm depth of solution
in a test-tube add, drop
by drop, 1cm depth of
bench reagent aqueous
sodium hydroxide.

Stir the mixture, then
add a further 1 cm depth
of bench reagent
aqueous sodium
hydroxide.

To 1cm depth of solution
in a test-tube add, drop
by drop, 1cm depth of
bench reagent aqueous
ammonia.

Stir the mixture, then
add a further 1 cm depth
of bench reagent
agueous ammonia.

(iii) Conclusions
The cation presentinPis .

The cation present in the mixture of P and Q is

When P and Q reacted together, Q was acting as

5]
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(b) You are to carry out a titration to determine the concentration of ethanoic
solution X.

You are provided with the following:
solution X, aqueous ethanoic acid, of unknown concentration
aqueous sodium hydroxide containing 3.40gdm™ NaOH
phenolphthalein indicator.

Dilution of X

() Use a burette to measure between 38.00cm?® and 39.00cm?® of solution X into the
250 cm?® volumetric flask labelled Y.
Record your burette readings and the volume of solution X added to the flask in
the space below.

Make up the contents of the flask to the 250 cm® mark with distilled water. Place
the stopper in the flask and mix the contents thoroughly by slowly inverting the
flask a number of times.

Titration

(ii) Fill a second burette with solution Y, the diluted solution of ethanoic acid.

Pipette 25.0cm?® of the 3.40gdm™ sodium hydroxide into the conical flask and add
2 to 3 drops of phenolphthalein indicator.

Titrate the sodium hydroxide in the flask with solution Y until the solution just turns
colourless.

Perform a rough (trial) titration and sufficient further titrations to obtain
accurate results.

Record your titration results in the space below. Make certain that your recorded
results show the precision of your working.
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(iii) From vyour titration results obtain a volume of solution Y to be used
calculations.
Show clearly how you obtained this volume.

volume of Y =

Calculations

Show your working and appropriate significant figures in all of your calculations.
(iv) The aqueous sodium hydroxide contains 3.40gdm™ NaOH.

Calculate how many moles of NaOH have been pipetted into the conical flask in

(b)(ii).
[A: H, 1.0; O, 16.0; Na, 23.0]

amount of NaOH = mol

(v) Ethanoic acid is a monoprotic (monobasic) acid.

Use your titre volume in (b)(iii) and the answer to (iv) above to calculate how
many moles of ethanoic acid are contained in 250 cm?® of solution Y.

amount of ethanoic acid in 250cm® of Y = mol

(vi) Use your answer to (v) to calculate the concentration, in moldm™, of the undiluted
ethanoic acid in solution X.

concentration of ethanoic acid in X = mol dm™

[Total: 15]
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