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90780 Describe properties of particles
and thermochemical principles

Interactive paper

Credits: Five

You should answer ALL the questions in this paper.

Type your answers in the fields provided. Copy and paste any special characters needed from the
box at the top of each page. Use the Comment and Markup tools to draw diagrams, circle options
and so on. When you have finished, click the Show Answers button at the end of the paper. This will
reveal the answers and marking schedule, and boxes for you to enter the grades (N, A, M or E). As
you mark the paper your totals and overall performance will appear in the boxes below.
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You are advised to spend 45 minutes answering the questions in this booklet.

QUESTION ONE: ATOMS, IONS and THEIR PROPERTIES

(@) (i) Place the following species in order of increasing size: H, H', H".

< <

(i1)  Justify your answer.

(b)  Write the electron configuration using S, p, d notation for:
Sc
Br

Mn**

(c)  Account for the following:

(i) A bromine atom, Br, has more electrons than a scandium atom, Sc, but its radius is smaller.

(i1) A bromine atom, Br, is smaller than a scandium atom, Sc, but its ionisation energy is larger.
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QUESTION TWO : MOLECULES, IONS ANDTHEIR PROPERTIES

(a) The drawings below are three possible shapes for a molecule ZF, , where ‘Z’ represents the
central element. ‘Z’ has lower electronegativity than F.

Name the shapes represented by the three diagrams.

F F
\Z/
RN

F F

e,

(b) Explain why C is the only shape that can give rise to a polar molecule for ZF,.

(c) Draw the Lewis diagram for the ion BrF, .
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(d) (i) Choose the structure for the BrF4 ion from those pictured in part (a), on the previous page.

(i1))  Give a reason for your answer.

(ii1) Circle the element, from the following list, which would be the central element Z in a
molecule ZF, that has shape C (see part(a)).

Be C Se Si Xe

Justify your answer.
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Account for the difference in the boiling points for the following pairs of compounds by
comparing the main forces between the molecules in each case.

(1)

(i)

Boiling point / °C | Molar mass / g mol™
Compound A, CH;OH 65 32.0
Compound B, CH3SH 6 48.1
Boiling point / °C Molar mass / g mol™*
Compound C,
O
Compound D,
H,C—CH—CH, -12 58.0
CH

3

L3 Chemistry 90780, 2008 — page 5 of 8



- =x+ -\ JHhAIE|—

QUESTION THREE : ENTHALPY CHANGES

(a) Urea, (NH;),CO, which is a white crystalline solid, is widely used as a fertiliser.

Write the equation for which the enthalpy change is:
(1)  the enthalpy of formation, A¢H°®, for urea

(i)  the enthalpy of fusion, AgsH®, for urea

(b)  Urea breaks down in moist soil into carbon dioxide and ammonia.
(NH2),CO(s) + H20(/) — CO2(9) + 2NH3(9)
Calculate the enthalpy change for this reaction, A;H, using the information below.

(NH,),CO(s) + 3%01(g) — COs(g) + 2H,0(¢) + 2NO»(g)  AH=-632 kJ mol’

4NH;(g) + 502(9) — 4NO(g) + 6H,0(9) AH =-906 kJ mol™
NO(g) + 202(9) — NO2(9) AH=-57kJ mol™
H,O0(/) — H,0(g) AvapH = +41 kJ mol !
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(c)

Methylhydrazine, N,H3;CH3, can be used as a fuel.

The structural formula for methylhydrazine is

(i)  Define the term bond enthalpy.
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(i1))  Use the bond enthalpies given in the table below to calculate the energy released when one
mole of methylhydrazine vapour is burned.

N2H3CH3(g) + 21/202(9) —

CO1(g) + Na(g) + 3H,0(9)

Bond Bond enthalpy / kJ mol™ | Bond Bond enthalpy / kJ mol™
N-N 163 | C=0 804
N-H 391 | O-H 463
N-C 286 | C-H 414
N=N 941 | 0=0 498

Mark Answers
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