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QUESTION ONE

(a) Complete the following table.

Symbol _ Electron configuration (use s, p, d notation) Charge | Atomic

of number
particle
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(ii)  Explain why the elecironegativity of chlorine is greater than that of phosphorus.
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(¢) The following graph shows the first ionisation energies of the Group 2 elements from Be to Ba.

(i)

3

First ionisation energies of Group 2 elements
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Write an equation to show the first ionisation energy for the element calcium.
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(i) Explain the trend shown of first ionisation energies of the Group 2 elements.
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QUESTION TWO
Molecule Boiling Point / °C M/ g mol'
Hydrazine, N,H, 114 32
Iodomethane, CH,I 42 4 142
Decane, C H,, 174 142

Use the information in the table above to compare and contrast the boiling points of the substances
below.

In your answers, you should:

. list the types of intermolecular forces present for each substance
. explain the relative strength between the particles involved.
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Explain why the solubility of hydrazine in water is greater than that of decane in water.
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Carbon dioxide and water are formed when decane burns completely in oxygen. The reaction
1s shown in the equation below.

CoHap(€) + 1540,(g) — 10CO,(g) + 11H,0(¢)

Calculate the enthalpy of combustion for decane, given the following data:
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The reaction for the complete combustion of hydrazine is shown in the equation below,
N oH(0) + O,(g) — N,(g) + 2H ,0(9)

This is an exothermic reaction.

Explam the entropy changes associated with this reaction. *f g{"h‘m h" _?:ﬁns
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QUESTION THREE

Chlorine, Cl,, bromine, Br,, and iodine, L,, are all halogens.
Bromine is a liquid at room temperature.

(@ (@) Inthe box below, tick the type(s) of intermolecular attractions in liquid bromine,

Intermolecular attraction Tick ,(1/ )

Temporary dipole-dipole attractions v

Permanent dipole-dipole attractions

Hydrogen bonding

(i) Explain why bromine is a liquid at room temperature, whereas chlorine is a gas.
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(b) ()  Write an equation for the sublimation of iodine in the box below.
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(ii) Define the enthalpy of sublimation for iodine.
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Question Three continues
on the following page.
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AG= am - 17 8

(i) Explain why the sublimation of iodine is spontaneous, even though the enthalpy of
sublimation is a positive value,

bs T, 5  aoing fow o | Bl fo o
gas .. e ﬁ"g}f/&gfﬁ, fn  enhopg  fa e %ﬁ;ﬁw
< \/’w-} fw;}pj,e, } 'TM& ?mc%gwe tn m\f}‘
and  wSing  Ha guadSen.  \G= A -AST
Lo c.emu = Qe ™ A% 1 jMM (hen &?H
len  AG '@ e peqive cudt fe resction
. A .1
cdl o Speviareg: // o

(c) Iodine forms a linear 1, ion.

(i)  Draw the Lewis structure for the I~ ion in the box below. 2z @ =

© (i) Explain why the I,” ion has a linear shape.
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(iii) IF, has a square pyramidal shape. . Aﬁggsgp?&s_

Indicate whether the molecule IF, is polar or non-polar.

Circle your choice. @ non-polar

Justify your choice.
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Annotation

M5

In order to achieve excellence level answers, the candidate needs to
acknowledge that both elements being in the third period means the same
shielding effect. They also need to explain that as you go down a group, there
are more protons in the nucleus, increasing nuclear charge but this is
outweighed by the increasing distance between the nucleus and outer shell
electrons.

A3

There is some understanding of intermolecular forces but the candidate needs
to be able to identify the correct forces for more than one molecule as well as
compare the molecules in each example in order to demonstrate sufficient
understanding. It is important to be very explicit about intermolecular forces
versus forces within a molecule and ensure that solubility is understood.

A4

The candidate could have referred to bromine as a molecule to demonstrate
understanding of what occurs when a molecule changes state. It is important
to link statements regarding the increase of entropy to what is happening to
the particles for the change in entropy. When describing a shape, it is
expected that the geometry of the molecule as well as the shape is
communicated.






