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Questionuestion ark TMark

 (a)11 The (total) number of protons and neutrons (in the nucleus of an atom) 1 1 

(b) (i) Mass of an atom(s) or isotope 

relative to 
12

1 (the mass) of (an atom of) carbon–12 

OR 

relative to carbon–12 which is (exactly) 12 (units) 

allow a correct expression 

1 

1 

2 

(ii)  79Br 81

 78.92x
Br

80.92(100–x) where x = % abundance of 79Br 

so 
78.92x +80.92(100 − x )

100
 = 79.9 1

x = 51 

hence 79Br : 81Br = 51 : 49 

1 

1 3 
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Questionuestion Markark T

 (c) B A

A

4.31 95.69  = 1 : 3 

So 
4.31/Ar

79.9
r

95.69 /79.9  = 3 1

Ar = 
95.69

3 × 4.31× 79.9
 =  10.796 = 10.8 to 3 s.f. 

1

3 sig figs 

allow alternative correct methods 

1

(d) (i) Mg: bright / white light / flame OR white solid / smoke 

1Mg  +  O2  →  MgO 
2

allow correct multiples 

S: blue flame OR white / steamy fumes OR yellow solid disappears 

S  +  O2  →  SO2 
allow correct multiples 

1 

1 

1 

1 4 

(ii) Al 2O3  +  2NaOH  +  7H2O  →  2NaAl (OH)4(H2O)2 OR 

Al 2O3  +  2NaOH  +  3H2O  →  2NaAl (OH)4 OR 

Al 2O3  +  2NaOH  →  2NaAl O2 + H2O OR 

Al 2O3  +  2OH‒  +  7H2O  →  2[Al (OH)4(H2O)2]
– OR  

Al 2O3  +  2OH‒  +  3H2O  →  2[Al (OH)4]
– OR 

− −Al 2O3  +  2OH   →  2Al O2  + H2O 

Al 2O3  +  6HCl  →  2Al Cl 3  +  3H2O 
allow correct ionic equations 

1 

1 2 
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 (e) shape of PCl 5 =(trigonal) bipyramid(al) 

bond angles in PCl 5 =  120° and 90° 

1 

1 2 

17 
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2 (a)a) 

4s

3d

4s

3d

4s

Fe

Fe
2+

Zn
2+3d

4s

or

[2] 

(ii) (colour due to absorbance of visible light)
[1] due to electron promoted (from lower) to upper orbital / energy level

 in Zn2+ there's no space in higher orbital for the electron to go or completely
filled d-orbitals / shellhel

4 

(b) (i) yellow is due to [CuCl4]
2– [1]

xch

(ii) [1] 

[1]   
[1] 

[1] 

reaction is ligand displacement / exchange

(solution goes blue)       due to [Cu(H2O)6]
2+ 

 blue ppt. or (s) 
 of Cu(OH)2 or [Cu(H2O)4(OH)2] etc. 

 purple or deep / dark blue solution or (aq) 
due to [Cu(NH3)4]

2+ or [Cu(NH3)4(H2O)2]
2+ [1] 

7 

(c) (i) 2KI  +  K2S2O8  →  2K2SO4  +  I2     or

 ionic: 2I–  +  S2O8
2–  →  2SO4

2–  +  I2 [1]

[1](ii) Fe2+ is a homogeneous catalyst

(iii) equations: 2Fe2+  +  S2O8
2–  →  2Fe3+  +  2SO4

2–

 2Fe3+  +  2I–  →  2Fe2+  +  I2

or verbal equivalent, e.g. reactants are both negative ions, so repel each

other or  Fe2+ can be oxidised by S2O8
2– and Fe3+ can be reduced by I– [1] 

3 

[Total: 14] 
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QuestionQuesti Scheme MarksMarks T

3 (a (i) increasing distance of (outer) electron(s) from nucleus 
OR increasing distance of outer / valence shell from nucleus 

increased shielding / screening (from inner shells) 

reduces attraction 

1 

1 

1 [3] 

(ii) (3rd electron for each in) inner / lower energy level / shell / closer to nucleus 
(than first two) / less shielding 

(large) increase in nuclear attraction 

1 

1 [2] 

(b) (i) (1s2 2s2 2p6) 3s2 3p6 3d10 4s2 4p6 5s2 [11

(ii) four isotopes owtte [11

(iii) 
(84 × 0.56) + (86 × 9.86) + (87 × 7) + (88 × 82.58)

100

= 87.7 (must be 3 sig figs) 

1 

1 [2] 

(c) (i) (a species that) gains / takes electron(s) [11
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Question Mark Scheme Total Marks 

(ii)   Ba     Cl    O 

137

45.1

35.5

23.4

16

31.5

0.329

0.329

0.329

0.659

0.329

1.969

 1.00 2.00 5.98 / 6 

emp form = BaCl2O6 

1 

1 

1 [3] 

(d) (i) X = Mg(OH)2  
Y = MgO 
Z = Mg(NO3)2 

1 
1 
1 [3] 

(ii) reagent = nitric acid 

MgO  +  2HNO3  →  Mg(NO3)2  +  H2O 

1 

1 [2] 

(iii) Heat / thermal decomposition 1 [1]

(iv) Mg  +  2H2O  →  Mg(OH)2  +  H2   

2Mg(NO3)2  →  2MgO  +  4NO2  +  O2 

1 

1 [2] 

[21]
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4 (a)

number of 
bond pairs 

number of 
lone pairs 

shape of 
molecule 

formula of a 
molecule with 
this shape 

3 0 trigonal planar BH3

4 tetrahedra0

CH4 
allow other 

l Group IV 
hydrides 

3 1 
pyramidal or 

trigonal 
pyramidal 

NH3 
allow other 
Group V 
hydrides 

2 2 
non-linear or

bent or
V-V-shap

H2O 
allow other 
Group VI 
hydrides 

1 mark for each correct row (3 × 1) [3] 

(b)b) 

(1) 

(1) (ii) octahedral or square-based bipyramid

(iii) 90° (1)1) 

[Total: 6] 
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