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41 The relative atomic mass of boron is 10.8. /f _
A sample of boron contains the isotopes 15°B and 151 B.
What is the percentage of ISIB atoms in the isotopic mixture
of this sample?

A 0.8% B 8.0% © 20% D 80% [1]
(Total for Question 1 = 1 mark)

2 Which of the following elements has no paired p electrons in a
single uncombined atom of the element? -
1@ Qcarbon B oxygen C Auorine @bneon [1]
C-2s2t ¥ oot ( otal for Question 2 = 1 mark)
“ftagtay
3. Which of the following electronic configurations is that of an
atom of an element which forms a simple ion with a charge

of —37
A 1s?32s? 2pf3s?3pt X B 1s? 2s? 2pb 352 3p3
C 1s?2s?2pf3s?3pf3d'4s’® D {s'f_asj‘ 2p® 352 3p® 3d® 4520 [1]
N (Total for Question 3 = I mark)
5
4 A sample of chlorine contains isotopes of mass numbers }SS ‘ ;SJ ': ;a 7¢
35 and 37. Yren: 39
26137 - 26

The sample is analysed in a mass spectrometer. How many
peaks corresponding to Cl,™ are recorded?

Al B 2 © 3 D 4 1]
\(Total for Question 4 = 1 mark)

5 What is the atomic number of an element that contains atoms
which have four unpaired electrons in their ground state?

A6 ® 16 C 22 A D x . 26 [1]

Yo IE‘«LJ’?(L};’g(’” (Total Sox; Question 5 = 1 mark)

6 Which of the following ions has more electrons than protons.
and also has more protons than neutrons?
(H='H D=2H He=3He O=30)
@ OD- B D,0*  CHe ® OH- [1]
x

(Total for Question 6 = 1 mark)
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7 A sample of helium from a rock was found to contain i<
isotopes with the following composition by mass: 3e, 0.992%;
“‘He, 99.008%.

(a) State what is mecant by isotopes. (1

N N I
C-A-l LlLCH‘OA} bw" &i%clc,{l [\*Mblf 0( V\"V\}.Iaﬁj

(b) State the difference in the atomic structures of
3He and #He. [1]

37.“Q hes | e ik e hes 2

(c¢) (i) Which isotope is used as the basis for relative atomic
mass measurements? [1]

”HQ

) (ii) Calcutate the relative atomic mass of helium in the

rock sample. -
 sggm M-S

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

(i) State what is meant by first jonisation energy. [2] |
1SS PN A] e (Sy /“"’4‘3 bo fem o W ‘ molt ‘? 4 “‘V\MJ

Coom o)~k 4 gaseens abom ko Lm [ mok ”ﬁ (’f') 10N (4 & gealtoy

. 4

(2]

(i) Write an equation, including state symbols, to Pk,
represent the first jonisation energy of helium. 2]

vy “
> 2:He tle

4 e

(iii) Explain why the first ionisation energy of helium is
larger than that of hydrogen. 2]
(Total for Question 7= 12 marks)

&‘-‘A\u’( Wﬂ' L‘«} rap/%ﬁ’f @ Semt &h"} ond
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8 The five ionisation €nergies of boron are:
801 2427 3660 25026 32828

(a) State and justify the .
ou iodi . i
boron is placed. group in the Periodic Table in which -

Jreup 3 Siace Welt wes B A,o

:\\.\M“J b&”»“'\ W‘( p“’.,».] chconJ en/
Y"‘](" ond FJMI"L'

}0 (b) Which of the following represents the second ionisation
energy of boron?
A B(g) — B2'(g) + 2e~ AH = + 2427 kd mol™!
B*(g) — B*"(g) + e~ AH = + 2427 kJ molI!
B(g) — B2*(g) + 2e” AH = — 2427 kJ mol™!

D B*(g) — B?*(g) + e- A = — 2427 kJ mol™! (1]

(c) Explain why the second ionisation energy of boron is 2 2 I
larger than the first. 21 s 13/ iy 28 Zf
oreds 5 nee J e 0’

¢ camje ot '
Becomte —por fom Bty Glled S orbh!

(etavt ‘ L{L(,(rﬂl\
‘N Yl’\w\ (\a e~ ot L [,/tCkon GM‘ p f)rb_‘},_ ’/
(d) Give the electronic configuration of a boron atom. [1]
CPRTETSTY

(e) [s boron classified as ans-,ap-ora d-block element?
Justify your answer. [2]
e and o Gonp 2

why the first ionisation energy of boron is less

(f) Explain |
though a boron atom has

than that of be@ium. even
a greater nuclear charge. (2]

(Total for Question 8 = 10 marks)
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9

The table gives the first four ionisation energies of the
elements sodium, magnesium and aluminjum.

T

Explain why:
{a) the first ionisatio

n ene f sodi is 1

of the first ionisation erfgrgy ool‘ r:'l:ar;msesﬁ:r\ﬁr SR S (2] ‘
‘ 2 g g j-ﬂ“ \f‘""/”’( on I JLL:’J'AJB‘C/ ltr/{"?f)y
! Jodiem oy g prabon semrs )
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the first ionisatj ovcleey  wa | 'ney
(b) on energy of magnesium is higher than™~_¢, ¢/} g Py

v, A the first ionisation ene f alumini
_ 2 (¢ D rgy of aluminium. (21 ¢ et
M Iy 252 330 N f’\uyt-ej.‘m Chey e G‘”7 iled i A

L SR SN T ,[k.'],.' -
(g2 e 3y [ n. " . bt Lol Yooy
Uy S Seet gpelly ol J'M-U-'Jh\,; [ lchkon ia I 0 ‘(““/AJU

‘ Y \7 (e q/“pf f.) {ccd W‘ qp"(&Ol‘dﬂ (NJ“
$ien m ki 2t
M Q.j(::;,‘k'vr‘ nwclens en \( ftea b Clﬂ‘\J "’0‘ C’[Loho’} 2 NG& r

(c) the second ionisation energy of magnesium is lower Sonizak on  eney
than the secondLionisation energy of aluminium. (2] Q
/V\"SHJ:"" -J 'ew;( N()ta/‘ pembed $o IlU Force S @
alfee cHan  foheren pagibive el a) bgabve gfoud d Clechony
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(d) the,fm&ﬂh’l ionisation energy of aluminium is higher
its

than ird ionisation energy. (2]
: fal for Q estion 13 = 8 marks)
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