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1 The relative dalomic mass of boronis 108

A sample of boron contains the 1sotopes 1508 and "‘SIB.

\/Vha.r s the percentage of 1.,.‘1B atoms in the isotopic rmixture
of this sample?

tal for Question 1 = 1 mark

—
2 Which of the following elements has no paired p electrons in a

smele uncomb
W sing
4 /{?, ¥ A” carbon

3. Which of the following electronic configurations is that nf an
atom of an element which forms a simple ion with a charge

Of =3{

A 18'2 28* 2p)° 3s4 3p! @ 1s? 252 2p® 3s? 3p°

C 182282 2p®3s?3pf3d!4s® D 1s?2s? 2pf 3s2 3p® 3d° 45 [1]
(Total for Question 3 = 1 mark)

4 A sample of chlorine contains isotopes of mass numbers
(_9 35and37.

? <3S The sample is analysed in a mass spectrometer. How many
5" 4 peaks corresponding to Cl,™ are recorded?
237 A 1 B 2 @ 3 D 4 (1]

(Total for Question 4 = 1 mark)

5 What 1s the acomic number of an element that contains acoms
&Qich have [our unpaired electrons in their ground state?
@ 6 B 168C 22 D 26 [1]
15%2)%27" 1545 231 07 (Total for Question 5 = 1 mark)

6 Which of the following ions has more electrons than prorons,
and alsc has more protons than neutrons?

H=!H D=jH He=3;He O0=70)
A OD~ B DO C He~ @OH‘ 1]
(Total for Question 6 = 1 mark)
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A 0.8% B 8.0% @200/0 @800/0 [1)
O

med atom of the element?
@ OXygen Auorine D neon [1]

C 1§57 2P0 b 15 15" 706 353" (Total for Question 2 = 1 mark)
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< A sample of hehum from a rock was. i
1ISOlopes with the following composiuon L)

“He, 99.008%. [1]
(4) State what 1s meant by isotopes.

g lwr Hu Yﬂml numb ¢/ 0*2 noutfon Iod‘f d;ﬁf’/um‘
bl of o) (41

(b) State the difference in the atomic structures of "
‘He and ‘He. .
Heq \/\&S 0 hu \}OJKQ"\&Q S\’\L“ W\/\\‘Q “'\Q M C/lU‘-
W”en;lSizjl
)Hizlszzs‘ _ .
(¢) (i) Which isotope is used as the basis for relative atorm .
mass measurements? [

qH*L

(1) Calculate the relative atomic mass of helium in the

rock sample. AAM: (6:491 xg)‘f(qj‘gogx(” [2]
—m—— -9-99008

0

(d) Helium has the largest first ionisation energy of all
the elements.

(1) State what is meant by first ionisation energy. [2]
ilu gy ikl Yo amove 17 mpl o plechone from 1 mol ofa

3“90(’0 aor fo 1((‘)/ L+ 9aSQouJ 1%

1) Write an equation, including state symbols, to
represent the first ionisation energy of helium. 2]

Hevp e He’&) +3p

(i1i) Explain why the first ionisation energy of helium is

larger than that of hydrogen. |2 ]
y HQ 5t ¢t (Total for Question 7= 12 marks)
i (s’

é%,/y an é/ﬂ%@”/’/&/%&% ﬂm SM ’tki 252 1 [(Q/CJZ/
s Aching it 7001 10 Sy Ly @ o
0 gftatton Snce deyn U prfon ft«l\, 1 glatkion,

inihie buplogen i o1 prbor puiling >4 gjpiegs



v 29,227

. |
g 15 25 165

e five ionisation energies of boron are;
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l 801 2427 3660 25026 32 828
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Srate and justify the group in the Periodic Table in which
~oron is placed

Boron 17 17 9/0"% 3 y/'nce 1%(/[’ U a
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which of the following represents the second lonisation

Cncrgy Ol b()xt)n?

A B(g — B?(g) + 2~ Al = + 2427 k] mol-!

@ BH(g) — B?(g) + e AH = + 2427 kJ mo]!

O B(g) — B*'(g8) + 2e A = — 2427 kJ mol! %
D B*(g) — B(8) + e~ AF = — 2427 kJ mol-! [1] :

c) Explain why the second ionisauon energy of boron is
( larger than the first. 5{_(omf 11 2]

i} s Adfl/(/fo fuht MTM(//OI” WIun 7%1/16 ﬂf(l@ //O{C/’J
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d) Give the electronic co’nﬁgura[ion ol a boron atom. [1] )
g 11 25%7p4385 ;
/H ‘

¢) [s boron classified as an s-, a p- or a d-block element? !
Justify your answer. (2] |
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Explain why the first ionisation energy of boron is less

‘han that of beryllium, even though a boron atom has
a greater nuclear charge. 2]

(Total for Question 8 = 10 marks)
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| he table gives the first four ionisation energlies ¢

elements sodium, rmagnesium and alurminiurm.
Ionisation energy/kJ mol™
Element 1st Z2nd | __3_{.‘.1 e B -4@ i
sodum | asc | ases | 6913 | 9544
[p——— | 738 1451 | 7733 1OSa
;illll‘niniuun = 5 = 1817 2745 L1 976e

Explain why:

(a) the first 1onisation energy of sodium is lower than that "
ol the first ionisation energy of magnesium [2]
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(b) the first ionisation energy of magnesium is higher than

the first 1onisation energy of aluminium.
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(c) Lhe second ionisation energy of magnesium Is lower
than the second ionisation energy of aluminium. (2]
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(d) the fourth ionisation energy of aluminium is higher

than its third ionisation energy. [2]
(Total for Question 13 = 8 marks)
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