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1 The relative atomic mass of boron is 10.8. A Y Y "1

A sample of boron contains the isotopes B and ' B.

What is the percentage of 13 atoms in the isotopic mixture OO~
of this sample? : ‘ g Cl (DHQ

A 0.8% B 8.0% C 20% @o% (1] £
(Total for Quesfion 1 = 1 mark) [00¢ —

o

2 Which of the following elements has no paired p electrons in a @C( <
single uncombined atom of the element? ___q 0 %
arbon B oxygen C fluorine D neon [1] =

T A n U i =

\5 985 % \9 26 ’L\Q (To{:él/ f&r lngestl\cg\n Z,LLI ark)

3. Which of the following electronic configurations is that of an
atom of an element which forms a simple ion with igk}gge/

of —37? 1> ==

Pr——— {/

A 1s? 2s? 2p® 352 3p! ls2 2s? 2p® 3s? 3p?

C 1s22s? 2pS 3s? 3pf 3d! 4s’>( D 1s? 2s? 2p® 35% 3p® 3d? 453«([1]
(Total for Question 3 = 1 mark)

4 A sample of chlorine contains isotopes of mass numbers 3
35 and 37. %§ g
The sample is analysed in a mass spectrometer. How many 2 g 3%
peaks corresponding to Cl," are recorded?
Al B 2 O D 4 m 2% %%

(Total for Question 4 = 1 mark)

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

A6 5 B 16 C 22 26 [1]

£ . 1. 1 b (Total for Question 5 = 1 mark)
[SoTAL S T 5 0 S o

6 Which of the following ians ctrons rotons.

and also has more protons than neutrons?

(H=1H D= H He=,He OIO) |

A OD- B D,OK C HeX OH‘ [1]

; (Total for Question 6 = 1 mark)
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7 A sample of helium from a rock was found to contain two

isotopes with the following composition by mass: *He, O. 992%:;
‘He. 99.008%.

(a) State what is mcant by isotopes.

Afo G It RA@(;jé,oVV\Q_, Z\&\Z\Q \‘\‘\MQ’\nw
93’“; é;\z\wnbv olee, ¢ ec {cone fut
(b) State the deference N the at%%mcvs‘t‘%u%t(ﬁ%\é\ 'gf“

He and “He. ha H‘L wagle ot <s\0l9‘1‘vmé%[ld%
AS \‘XI\W o~ YW~ V\Q(&'&(@)’K’ a“d%

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

\

Cé

(ii) Calculate the relative atomic mass of helium in the
ck sample. (2]
F*@ Q@LS/) 2,99 60%

(d) Helium has the largest ﬁrst ionisation energy of all
the elements.
(i) State what |s eant by first ionisation energy.
T™Me awmeun Y Wheed 0 vYewWioMe ) W‘O’ [

'FFOW\ v VV\O\ OP%@W‘J, akoun o PW‘VY] \ Ma% 'Q[/‘-m\'\/f

ol a5 it

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

ug(?)&ﬂ) Hf_(*Z) He

(iii) Explain why the first ionisation energy of helium is
larger than that of hydrogen. (2]

(Total for Q(liesuon 7= 12 marks)

A \/\{6 H | L:\f Rrces™
e as\mm e ( eo(/(-V‘
oLHN T Qlom ccge dec ail; oy‘\{ f[ag%wwbm( ,@
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g The five ionisation energies of boron are:
80} 2427 3660° 25026 32828
(a) State and justify group in the Periodic Table in which

boron is placed. 2]
\\ goup 2 as ()V\LFKH— \M[ajor (YWV\Q &/U‘fj
btfweom Pag 37w U™ Ty ivihion Oegies,

Which of the following represents the second ionisation
energy of boron?
B(g) — B27(g) + 2e~ AH = + 2427 kJ mol-
B*(g) — B?(g) + e- AH = + 2427 kJ mol! Q)
B(g) — B2*(g) + 2e~ A = — 2427 kJ mol™!
B*(g) — B?*(g) + e- A = — 2427 kJ mol-! 3 [1] s

3 - SN S

(c) Explain why theﬁaecond ionisation energy of boron is g [S LS 29
larger than the t. 21 ¢ 2 Y

€ (A

M BF foin Paore areldess oleclovis wily o (¢ 24
Pre Game rebans S0 gred b~ d{-{—««wda

SO0 Wote ey 15 weedef g comg e
angner Wy (Fehehrons, s
(d) Give the electronic configuration of a boron atom. (1]

Qg gap
(e) Is boron classified as an s-, a p- or a d-block element?
Justify your answer. T4l aP "Q(‘QNY\‘QI"\-\— 2]
s Prentlence eledam s creiqimed of
Culp eell

(f) Explain why the first ionisation energy of bornn isless

than that of beryllium, even though a boron atom has

a greater nuclear chiarge. (2]
(Total for Question 8 = 10 marks) R

a )
;@2 & /L‘;LZG \P"Q/ %&cggtg ‘W Z?M’@ﬁ&h&;
Be TP o

g = W?WMLLL"&LLS %q,, H/\g
Le ndmmm go vt frcedS

2 (e[ od 0 FPeteLe
'@V\W@ l‘:ﬂ\/\ Qe&i& .
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9

The table gives the first four ionisation energies of the

\N7733
578 1817 274%

Explain why:
(a) tt}c Srsltc:i iolniisatljor:. energy Wﬁn that 2]
o -i e I’S\ onisation ene ol Mmagnesium. i
\ 1t ! | s
: \H(, P L0 V\(}AM%\L/—\\ 19 Ve
SEE A bween Ha ( wj@ S S ea o al
“eSea
Lec% A M% By g I 1 oA
(b) the first iomSation énergy of mag'r%giquﬁ?fi’s Lgighe:— tharf”— @V‘gfc“'-n(.

the first ionisation energy of aluminium.

- [2] (
he %{Qﬁdawﬂro%\e nuclews Bran BZZ() % A‘W(
50 WMo PVA';?QO\J: cL\’-*k—mLHM befrew Hhe V\L(L(%«,g wa—
\1 )\0 Wega vk ¢ en ol Q_&{A(ows So 91\6%(4/‘@/\@‘77 12 egdef
\ \\(c) tge setﬁond ionisa.m'o.n energy of ma%nelsium is lower -
than the s tion energy of alumini
" lé%;{ﬁwww Doy Rree_
\3 A g’“b@ % QSLOLS%'F 2/6(%?@59;&@ e\ neclens alb il
ki LR Le/(f‘?)f\w\w (¢ nerdth

(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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