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You are provided with:

- a standard solution of hydrochloric acid
- a stendard solution of sodium hydroxide
- methyl orange indicator

- Phenolpthalein indicator

- Thermometer (-10° C - 110°C)

- Plastic beaker 250 em?

- Orther timation apparatus.

You are required to determine the standard molar heat of neutralization between sodium r
hydroxide and hydrochloric acid. '

PROCEDURE

() Measure 50 cm” of he sodium hydroxide solution and transfer intw a 250 cm® plastic
beaker.

(i)  Add 5.0 cm’ portions of the dilute hydrochloric acid from the burette, stir and record
the highest temperature reached and tabolate the resnlts a8 shown below. (10 marks)

Volume HCL |5 10 |18 |20 |2 0 |35 |40 {45 |50
added in cm’
Temperature
in "C }
{10 marks)
(iiiy  Plota graph of emperature agdimst volume of acid added. { 16 marks)
(iv)  Use the graph to determine the molar heat of neutralization between sodium
hydroxide and hydrochloric acid,
(C =42 Jg'K", all densities are 1.0 glem™) {8 marks)
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2. (a)  You are provided with appacatus listed below. Use these apparatus 1o conduct the
experiment.

Three (1.5 volts dry cells)

Nichrome wire mounted on an 80 cm long support.
A resistor (R)

Diode(D,)

Voltmenter

Milliameter

9 pieces of conducting wire

A cell holder

2 crocodile chips

(b) PROCEDURE

(1}
(i)

Measure the valtage of the battery and record the value in the table below,
Connect the ¢ircuit as shown in figure | below.

¢ G GaR)
MBI~ m A
socm| = A
- AV
oem| 2 ‘
Ao
ichrome wite mounted
Figuea*t '
(iiiy Connect the chip C at point A (Zero centimetre mark) and record the malliameter
and voltmeter reading in the table below.
{iv) Repeat step (iii) above when the position of chip C along the wire is changed
to 5 cm, 10 em, 15 em, 25 ¢m, 40 cm and 30} cm mark.
(ch Voltage of batlery = volts (1 mark)
Position of chip C (cm) 0 3 10 15 25 | 40 0

Milliameter reading 1 (maA)

Voltmeter reading V{volts)
= L
G ={5)
(7 marks)
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You nre provided with the following

FFresh pumpkin stalks
Scarpel blade

3 petri dishes
Microscope

Distilled water

025 M sucrose solution
| .5 M sucrose solution
Microscope slide

Procedure:

(a)
(b)

(c)
(d)
(e)
()

(i

(i)

(iii)

(iv)

(v)
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Obtain a thin transverse section of the pampkin stalk. Place it on a slide and observe
under the low power magnification.

Label the three petri-dishes as; disulled water; 023 M sucrose solution: and 0.3 M
sucrose solution separately.

Poar the given solutions into the respectively lubelled petri-dishes,

Cut the pumpkin stalk longitudinally into four strips each 3 cm long.

Place one strip on a (ile and observe for one minuote.

Immerse the remaining three pieces, one picce info each of the three-dishes containing
the appropriately labelled solution and leave f620 minutes then observe.

Draw a labelled diagram of the obscrusd transverse section as seen under low power
magnification, {6 marks)

Describe the dppearance of the longitudinally cut strip placed on the tile after ong
minute. Explain your observation. (7T marks})

Draw the pumpkin stnps as observed in the respective solution affer 20 minutes.
(0 marks)

Explain the observations. (11 marks)
Define the following terms:
(a) Water potential. 12 marks)

(b}  Solute potential. {2 marks)




