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(2) Write the full cleciron configurations ( 187 25%.....) of the following ions.
K', Ca¥, CI, §*
With which noble gas are these ions isoelectronic.
(b) Write balanced chemical equations for the following reactions;
@ reaction of aqueous H,C,0, with NaOH G
(i)  oxidation of Fe** by K,Cr,0; in acidic medium & & \
5l ﬁ?;" i )
\,( 3 /
2)

(i)  dissociation of N,OQ,
(¢) The density of germanium, Ge is 5,23 g cm®. Express in SI units,
()  the volume
(i)  the mass
of a cube of germanium with an edge length of 80.5 mm
(d) The percentage of H;PO, in syrupy phosphoric acid is 98% by w/v. Denpity of
syrupy phosphoric acid is 1.89 g cm™. Calculate the volume of syrupy phosphoric
acid needed to prepare 1.5 dm® of 3.8 M (mol dm™) aqueous H;PO, solution.
(e) A compound of nitrogen (N) and oxygen(O) has the weight composition of 1.52 g
N and 3.47 g O, The molar mass of this compound is known to be between 90 g
and 95 g. Determine the molecular formmla of the compound.( N = 14, O = 16)

(2) (@) Define the term “first ionisation energy’ of an element.
(i) Write an equation to illustrate the second ionization energy of lithium.

(b) Explain why the first electron affinity of oxygen atoms,
Og) + ¢ — 0 is exothermic,
whereas the second stage,
O(g + ¢ — O¥(g) is endothermic.

© Draw dot and cross diagrams of the following molecules.
(i) ccy i) CO¥ (i) IF; (iv) H;0*

(d) (1) What is meant by the term “dipole moment"?
(if) Explain why CHF; possess a dipole moment but CF; molecule does not?

(f) Explain the following; '

i) The radius of a cation is less than that of the relevant atom whereas
radius of an anion is higher than that of the relevant atom.

(i)  Lithium and Magnesium show some similar chemical properties,
aitiough the Iwo elements beiong to difterent groups. '

{iif)  Lithium iodide and caesium jodide are both jonic compounds. Which
has the greater covalent character. .

(iv)  Ammonia has the highest boiling point among the hydrides of group V
elemnents.

(v)  Copper and sodium are not classified in the same block of the periodic
table,
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' “Answer guide -

K- s b5 2p63s 3p_ '

(.,a2+ 82 2s 2p63s 3p6_ -
18 2s 2p"‘3s. 3p._: :

S“ - s 25 2p53s 3p

Ar_ls.;;o_electromc W1th all thes_e; ion'é_ R

' b) i) H—.C=D4+ 2NaOH —-—-.-.)- Na-;CaO.; + 2H10
. ll) Fe : —--—-—)- Fe '
o CnO; +14 H + 6e-__> 2Cr3*+ 7 H-:O :

6Ft* + Cr-r07 “+ 14 H'—+ 6 Fe 3++ 2Cr3*+ 7H,o

' 111) N104(g) = 2N01- |

o ¢) Density =523 ):iiojkgm'l' ' SR
i) Valtme of a cube of Ge = (80.5 x 103111)3
L 5216x 107 m

n)ThemassofacubeofGe —523x103kgm xSEIGxIO“

'=27.30 x 10 kg
d) Density ~ ~ . - “189gcm
No: of molin lem®* = 1.89 g » 98
o - 98gm0|'100

= 1.89 X IO'zmol
No: of mol in 1000 ¢m® = 1.89 x 10 mol -
Concenration of syrupy H;PQ, acid _' N = 18.9 moldm™

No: of mols in 1.5 dm™ of 3.8 moldm™ HiPO, acid = 3.8 moldm™ x | 5dm’?
: . o 57mm .




Volume r.ec‘|uir'ed by the syrupy 'H3PO; acid =57mol .
. 'to prepare the above. H3PO, (aq) splu:tiq_n*;.:_.: . 189 )moldm':‘_
=0.302dm®
o =302cm’

CWeight . s 3478
B I‘E.SQ.'Ig“:: s e 347? -
l4gmol™ =~ 16 gmol

' No:ofmols

0.108 mot- - 0216 mol
- Mlblllar ratio

RS

(14+(16*2))x ‘=90

46x =90
Cx '!-2._'.

- Molecular fomula -

N0y




2)a) i) The energy required to;remove:an electron: from an atom _ih" the gaseous' state 1o+
an infinitely large distance.

i
i) Li " ——— Li*™4e ‘

N Th

b) Electron affinity is the energy required to gain an electron to an atom in the gaseous
state. The second electron afﬁmty will take a large positive value because the second
electyon must be'{orced on against the net negative charge of the ion. Therefore that
Energy should be supphcd from the out side to force an electron to comblne w1th the
: i,aseous atomito f)rm an:ion:i.e; The pmcess is endotherm!c. ' i :
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d) i) The measured polarity of a covalent bond of a compound .

... Dipole moment (#) = charge of the atom.x- bond distance ;- AL i

F

i)

The dipole moment of CH, is.zefo since:the dipolé moment of'the C-Fibondsafe:
cancelled out. But in CHF; there is a dipole moment because there are 2 different types of
dipole moments and there is no cancellation of dipole moments. X B
e) i) I'he no: of elzctrons in a cation is less. compared 1o its atom therefore méfe@l—)@e '
charge on nucleus attract electron cloud towards lt Therefore radius of cation is less than

that of the relevart atom. - R i

In anion, the ‘e is an en —en repulsmn between electrons and it makes the anion
larger than the atem, eI

ii} lonic potential (lonic cl}argé”{;ion‘ie 1ad1us)of Li and Mg are fairly cfbs,e,;toéether.
That means those two show diagonal relationship.

iit) Lil.Both Lij and Cs belong to” group I. Electro negativity difference between Liand I is lower
than that 01 Cs ani I Therefore Li I has more covalent character. ;o
iv) Among hydruies of group v elements only NH; has H bonds as its mtermolecu]ar
forces. H bonds a e the strongest mtermolecular force. Therefore NH; has the-highest
boahng pomt among these. : o

- v) Na - Is 25 2p°3s'

Cu - 1s® 287 2p"3s73p° 3d"0 45’

_ ForNa filling orblta] level is s .Therefore that belongs to s. For Cu fl!mg orb:tal Ievel s
i and therefore that belongs to d block. .
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1. (a) (i) Writc down a mathematical expression for the Raoult’s law, as applied to an
ideal binary liquid system A and B, Identify alf the terms in your expression.

(i) A solution contain 15.00 g of urea {COWNH;),} in 0.200 kg of water. If
vapour pressure of water at 25°C is 23.7 torr, calculate the partial vapour
pressure of water in solution at 25°C.

(b) A solution is foﬁned by mixing two volatile solvents C & D, shows large positive
deviations from ideal behaviour,

(i) Draw the plot of vapour pressure against mole fraction of D. (vapour pressure
of pure C is higher than that of pure D)

(ii) ¥ the solution forms a constant boiling mixture, draw the plot of temperature
versus mole fraction of D. (pressure remains constant)’

© A volatile liquid A has saturated vapour pressure 68 torr at 30 °C. 5 g of a non volatile
substance B, is dissolved in 150 g of liquid A. Then the vapour pressure of the
solution is 67 torr. Calculate the relative molecular/molar mass of B if 1_;hat of liquid A

is 30.

{230

2. (a) The lattice enthalpy of an ionic solid cannot be measured directly by experiment.
) Write an equation to define what is meant by lattice enthalpy

(i) Name all the enthalpy changes that need to be measured to calculate the
lattice enthalpy of a simple ionic compound MX. In each case write an
equation to represent the change that occurs.

(b) (i) Draw the Bom-Haber cycle for Ca0 given the following data in kJ mol ™.

For Calcium Atomisation enthalpy +177
1* jonisation enthalpy +590
2 jonisation enthalpy +1145
For Oxygen Atomisation enthalpy +249
1* electron affinity -141
- 2 eleciron affinity +798
Enthalpy of formation for CaQ -535

(iii) Explain why the sscond ionisaﬁon enthalpy of calcium is greater than the first
ionisation enthalpy.

(i) Compare the first ionisation enthalpy of calcium with that of magnesium.

T i'*." S
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