C. Y. Yeung (AL Chemistry)

F6 AL Chemistry (Tutorial 1)

Name: _________________
Class: ________ (   )

Date: __________

(I)
Multiple Choices

1.
A small spacecraft of a capacity 10cm3 is connected to another of capacity 30cm3. Before connection, the pressure inside the smaller craft is 50atm and that inside the larger is 100atm.


If all measurements are made at the same temperature, what is the pressure in the combined arrangement after connection?


A. 75atm

B. 87.5atm

C. 100atm

D. 150atm

2.
Which of the following diagrams correctly describe the behaviour of a fixed mass of an ideal gas? (T is measured in K)
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3.
Which curve shows that correct graph of PV against P for a fixed mass of an ideal gas at constant temperature?


4.
Which of the following exerts the highest pressure?


(Ideal gas constant R = 8.314 J K-1mol-1)


A.
1 mol of N2 at 0oC in 11.2 dm3

B.
1 mol of N2 at 27oC in 22.4 dm3

C.
1 mol of H2O at 27oC in 1 dm3

D.
1 mol of CH3CH2OH at 27oC in 2 dm3
5. Which of the following equations apply to an ideal gas?

(P=pressure, V=volume, m=mass, M=molar mass, =density, c=concentration, R=ideal gas constant, T=temperature)



(I.)
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(iv) Determination of relative molecular mass
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The relative molecular mass of a volatile liquid can be determined using the

above apparatus set-up.

Procedures:

. Set up the apparatus as shown in the above diagram, without connecting to the
aling cibher can and hvnadermic svrinoe

CRIFSTES)

et | @ 1l B) @ || E1F5_tworilt - Miorosott W...| B AL_Chem

T EEaxa Al O H W

caling rubber cap

hypodermic syringe

|

steant and
water out

([P acrobat Reader - 11_.






(II.)
PV=MRT

(III.)
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A.
(I), (II) and (III) are correct.


B.
(I) and (II) only are correct.


C.
(II) and (III) only are correct.


D.
(I) only is correct.

(II)
Structural Questions

1.
A canister of gas, of the type used in camping stoves, contains mainly butane under sufficient pressure to cause it to liquefy partially.


(a)
Would you expect the gas in the canister to behave as an ideal gas? Explain your answer.


(b)
Under what conditions of temperature and pressure would you expect the behaviour of the gas to be most like that of an ideal gas?


(c)
A canister was connected to a graduated syringe and the valve opened slightly to allow some of the gas into the syringe. It was found that 0.200g of the gas took up a volume of 96.0cm3 at a temperature of 20.0oC and a pressure of 1.0atm.



Use the ideal gas equation to calculate the average molar mass of the gas mixture.

2.
The apparatus shown below was used to determine the relative molecular mass of a volatile liquid X by measuring volume of known mass of liquid X. The liquid X was introduced into the graduated syringe by means of a hypodermic syringe.


(i)
How could the amount of the liquid X introduced be determined?


(ii)
0.340g of the liquid X was ejected into the graduated at 98oC. The liquid X vaporized completely and occupied 76.3cm3 at 1 atm. What was the relative molecular mass of the liquid X.



(Ideal gas constant = 0.0821 atm dm3 K-1 mol-1)


(iii)
What might happen if the hypodermic needle was shorter than the nozzle of the graduated syringe?  What effect would this have on the final result?

(iv)
The result obtained from this experiment is slightly different to the literature value. Can you suggest a reason for this?

3.
(a)
An aqueous solution of a molybdenum (Mo) salt was electrolysed by passing a current of 4.00 A for 2 hours. As a result, 7.20 g of molybdenum metal was deposited at the cathode.



Deduce the charge on the molybdenum ion in the solution.



(Given: 1 faraday = 96500 C mol-1, relative atomic mass of Mo = 96)


(b)
Electrolysis of a concentrated copper (II) chloride solution was carried out at R.T.P. using platinum metals as electrodes. After a certain time, 4.5 g of copper metal was deposited at the cathode and gas X was also liberated at the anode.



(Molar volume of a gas at R.T.P. = 24.0 dm3, relative atomic mass of copper = 63.5)



(i)
What was the gas X?



(ii)
Write an ionic equation to show the formation of the gas X.


(iii)
Calculate the volume of the gas X liberated at the anode (measured at room temperature and pressure).
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