November Trial Exam
Answer all questions

Total 60 marks

Name:………………………………………

TOTAL ………………./51
= …………………..%

Grade __________

1.
(a)
What is a covalent bond?

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

(1)
 (b)
Draw dot-and cross diagrams (outer shells only) to show the bonding in carbon disulphide (CS2) and hydrogen sulphide (H2S).

                    Bonding in CS2                                  Bonding in H2S
(2)

(b)
Showing the outer electrons only, draw a dot-and-cross diagram to indicate the bonding in calcium oxide.

(2)

(Total 5 marks)

2.
(a)
Explain why the shape of NF3 is not the same as the shape of BF3.

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

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

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

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

(3)

The boiling temperatures, Tb, of some Group IV and Group V hydrides are given below
	Compound
	CH4
	SiH4
	NH3
	PH3

	Tb/K
	112
	161
	240
	185


(b)
The polarity of a carbon-hydrogen bond can be shown as [image: image1.wmf]–
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(i)
What does the symbol δ+ above the hydrogen atom signify?

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

(ii)
Explain briefly, in terms of its shape, why a CH4 molecule has no overall polarity.

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

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

(3)

(c)
Name the type of intermolecular forces which exist between CH4 molecules in liquid methane.

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

(1)

(d)
Explain why the boiling temperature of NH3 is greater than that of CH4
.....................................................................................................................................

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

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

(2)

 (Total 9 marks)
3.
(a)
Name the strongest type of intermolecular force between hydrogen fluoride molecules and draw a diagram to illustrate how two molecules of HF are attracted to each other.  In your diagram show all lone pairs of electrons and any partial charges. Explain the origin of these charges.  Suggest why this strong intermolecular force is not present between HI molecules.

(7)

(b)
Crystals of sodium chloride and of diamond both have giant structures. Their melting points are 1074 K and 3827 K, respectively. State the type of structure present in each case and explain why the melting point of diamond is so high. 

(4)

(Total 11 marks)
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4.  (a)  Define the term relative atomic mass of an element.

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

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

(2)

(b)
Using arrows [image: image3.wmf] and [image: image4.wmf] to represent electrons, complete the energy-level diagram below to show the electronic arrangement in an atom of carbon.


[image: image5.wmf]2
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(2)

(c)
In terms of sub-levels, give the electronic configuration of the carbon ion C2+
..............................................................................................................................

(1)

(d)
Complete the following electron configurations.

(i)
Cu
1s22s22p63s23p6 ...............................................................................

(1)

(ii)
Cu2+
1s22s22p63s23p6 ..............................................................................

(1)

(Total 7 marks)

5.
(a)
Write equations to show the chemical processes which occur when the first and the second ionisation energies of lithium are measured.

First ionisation energy equation .........................................................................

Second ionisation energy equation .....................................................................

(3)

(b)
(i)
Explain why helium has a much higher first ionisation energy than lithium.

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

(ii)
Explain why beryllium has a higher first ionisation energy than boron.

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

(iii)    Explain why the first ionisation energy of krypton is greater than the first ionisation energy of bromine.

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

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

(iv)
Explain why the second ionisation energy of beryllium is greater than the first ionisation energy.

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

(8)

(Total 11 marks)

5.

(a)
Sodium carbonate is produced in large quantities by the Solvay Process. In this process, ammonia and carbon dioxide are passed through a solution of sodium chloride, forming sodium hydrogencarbonate and ammonium chloride.


NaCl  +  NH3  + CO2  +  H2O  (  NaHCO3  +  NH4Cl


In the next stage, sodium hydrogencarbonate is thermally decomposed to form sodium carbonate.


2NaHCO3 ( Na2CO3 + H2O + CO2


Calculate the maximum mass of sodium carbonate which, theoretically, could be obtained from 546 kg of sodium chloride.

(4)

(b)
100 cm3 of a standard solution of Na2CO3 was produced by dissolving 0.537 g of Na2CO3 in water in a volumetric flask. Calculate the concentration, in mol dm–3, of the Na2CO3 solution.

(2)

 (c)
Carbon dioxide gas can be absorbed by sodium hydroxide solution, as shown by the following equation.


2NaOH(aq) + CO2(g) ( Na2CO3(aq) + H2O(l)


Calculate the concentration in mol dm–3 of sodium carbonate in a solution formed by dissolving 2.00g of carbon dioxide in 200 cm3 (an excess) of aqueous sodium hydroxide.

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

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

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

(2)

(Total 8 marks)


