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(a)

This question is about elements from the s-block and p-block of the periodic

table.

A sample of magnesium is analysed by mass spectrometry. The mass
spectrum is shown below.
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The species causing the peaks in the mass spectrum are 1+ ions of magnesium.

Complete the table to show the number of protons, neutrons and electrons

in each 1+ ion of magnesium.

mlz protons neutrons electrons
24 12 1d 1
25 (d 13 I
26 12 ¢ I

[2]

(ii) Calculate the relative atomic mass of the magnesium in the sample.

Give your answer to two decimal places.

[2]

(73-99 x24) +(10x 25) + (110 X26)
00
M. 31
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(b) B and C are ionic compounds of two different Group 1 elements. The molar
masses of B and C are both approximately 140 gmol-'.

A student dissolves B and C in water in separate test tubes and analyses the
solutions.

The observations are shown below.

Observation
Test
B(aq) C(aq)
- -
Addition of HNO,(aq) bubbles (05 no change
followed by BaCl,(aq) no change white precipitate §()y %~

Use this information and the observations to identify the formulae of B and C.

Explain your reasoning.

[3]

b) addmonOf AINO; causes bubbling because €0, gas is produced
group 1 ot carbonate contams 093* 0N
Mrof 140 gmol' © (03 =60
M0 - 60 = 80
30 2 (pecause mere must b2 wo ploms offine
group 1 Uoment) -

[(

- pO’ramuM( 9)
=7 6 = K'LCO;

R whie previpitare win Bacl, means BaSOy is formed =2 S04 10hS preoesd -
he($0y1) = 96

M0~ 96 =44
Yy 2= 2% =sodium
C = hjdz SOH
(c) Fig. 22.1 shows first ionisation energies for elements across Period 3.
2500

2000“\
1st ionisation 1500
energy
/Kot 1000 \/‘\/
500

0
10 11 12 13 14 15 16 17 18

Atomic number, Z




(i) Add a point to Fig. 22.1 for the first ionisation energy of the element with Z = 10.
1]

(ii) Estimate the energy required to form one Na*(g) ion from one Na(g) atom. Give
your answer in kJ, in standard form, and to two significant figures. [1]
‘- _ -22
c) 1) 500 = 9.3 X107 k]
6-012% 0%

" LE istne rgy mqulrad O ramove an euctron from galih arom

in ONE MOLE (f atoms - pead fodividle by one mole 1-€- G- 022 x 10%
3]

(iii) Explain why the first ionisation energies in Fig. 22.1 show a general increase
across Period 3 (Na—Ar), ' 2
i) asthe atomic nUMb or Increases e nuct ear charge also incredits

astn¢re dre more protons infine nutleus , sONN L eledrostatic odrachon b efw eenne
NUCLLUs and outer Urcron increases and so more enargy is required 10 romave
theouter decon. The shi ohng M NS SIMAar osthe nUmbor of s e s
reains te Same -

(iv) Explain why the general increase in first ionisation energies across Period 3
is not followed for Mg (Z = 12) to Al (Z = 13).

V) L outer gledron indiuminium [s being removed fromn ¢ 3p orbital
Whortds the outer pedron in magnesium isbeing removed frome 3
orbital ; e 3p orbital ishigher iN unergy man me 3s ond so
\s{'urtmr away ftromme nucieus, so (e energy is required o rumove

the outer gedvon in aluminium so e 1€ decreases.
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