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2

1 The symbols of the elements of Period 3 of the Periodic Table are shown.

Na|Mg| At |Si|P | S |ci]|Ar

Answer the following questions about these elements.
Each element may be used once, more than once or not at all.

Write the symbol of an element which:
(a) is malleable C Met=u ave Na\\ealb\e

...... N“)M_j'k‘ [1]

(c) forms an oxide which leads to acid rain PN é
..................... ST, o .

N\

(d) forms an ion with a 2— charge (Clqu: 6)

...................... S AN £\
(e) is extracted from an ore called bauxite w2\ 2Ol s 5& % TS m_@
................... [ D ¢ N )

(f) does not form an oxide Mveachv & Misca e ek foren Oxedss )

(g) forms an o§i¥e

oo \
................... ’.‘ ‘ OO RRRRSOSUPUUPRRRRRRUPPRPPRRPP | | |

\ 5 . % 61 7\
(h) forms an amphoteric oxide ( tes $oPesnss 'ﬂ’ bk, oudit awd baare chay) |

.............................................................................................................................................. [1]
(i) exists as diatomic molecules (| Meslss  ~aade vy T o alwres:
...................... LS 1)
(j) forms a binary compound with hydrogen that is a strong acid.
........................ O S o)

[Total: 10]
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2 Silver has an atomic number of 47.
(a) Naturally occurring atoms of silver are '7Ag and "Ag.

(i) State the name given to atoms of the same element with different nucleon numbers.

(ii) Complete the table to show the number of protons, neutrons and electrons in each atom
and ion of silver shown.

1D7A 109A

r\J Qrbrorg = Maxs Ko - ?
Number  puwber protons KT 47

neutrons 6o G2

electrons L7 q
&

(iii) Complete this definition of relative atomic mass. Q
Relative atomic mass is the ... AAY.2r s .®Mmass of naturally occurring atoms

of an element on a scale where thc “L( ..... ltom has a mass of exactly

\2 .......... units.

| o¥ g

w7As =,
(iv) A sample of silver has are omic mass of 108.0. -
0% 'S
Deduce the perc g present in thls sample of silver.
(a}
............................................... g,/‘ [1]
3
(b) Sllver mtrate‘is as ilver made by reacting sulver oxide with an acid.

Write the formula of the acid which reacts with silver oxide to form silver nitrate.
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4 £ > Cveam Presgpdi:
(c) Aqueous silver nitrate is a colourless solution containing Ag*(aq) ions.

(i) Describe what is seen when aqueous silver nitrate is added to aqueous sodium iodide,
Nal(aq). eomssma—

(ii) Write the ionic equation for the reaction between aqueous silver nitrate and aqueous

sodium iodide. A9NG  + Na | —> A9l +NaNg @y -~
Include state symbols. 5+\°1)-+ 75+ k"h’" )1~ —> AaT A +H4%

+ — =
............................... +l———jﬁ:ﬁl.(“ [3]

(d) Inthe positive test for aqueous nitrate ions, aqueous sodium hydroxide and one other substance

are warmed with the nitrate ions. NaoH 0
Name this other substance and the gas formed. q
name of substance ... A’/”m’”"/"w ............................. 4 \ .........................................

(e)

=3
= 3
g @
[ =}
< «
I
3 .
= :
Q :
o :
7 -
() ot
> &
ko] G
(o] =
7] :
[¢)] :
o :
— .
] :
w .
| = :
3 :
Q :
= o :
I 5
s, s
=i 5
@
i ’ .

......................... O*OW“"Q ORI &
? Lubstihah i
e

(f) Members of one hom s only react with chlorine in the presence of sunlightCPs‘ Kanas

(i) Name a memb omologous series.
.............................................................................................................. [1]
(i) Name two pr&ducts that form when the compound in (i) reacts with chlorine.
Vet o Chlovide e
2 Chloromaethans . e
[2]
[ :
H | hel [Total: 19]
H__é,_ﬂ + cl-cl — “?”H "
]
cl
H
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5
3 Sodium hydrogencarbonate is found in baking powder.
When sodium hydrogencarbonate is heated it forms three products.
2NaHCO, — Na,CO, + H,0 + CO,

(a) Name the type of reaction that takes place when sodium hydrogencarbonate reacts in this way.
”’!.Q«Mal dc?.cbmpositlon ¢

(b) Calculate the volume of carbon dioxide formed at room temperature and pressure when 12.6g
of NaHCO, is heated using the following steps:

Mag= Nat % sl
s determine the mass of one mole of NaHCO, 23 +\+\’-“‘( 9 ¢
g Naweg —> Nag +Hp €3 =23 g2

R ! - 121

éé ......... &4 .. g
e calculate the number of moles of NaHCO, used *\
o © \ec ~ 2 0
N % Wlolee = 63_ \5w\o\ :

&4

15
.............................. moles
s determine the number of moles of |oxude formed
No & Nolas ‘3& B
00778
C) OT5 e moles
e calculate the vol rbon dioxide formed at room temperature and pressure.
\/D\\M\n,;’?’ les X il(-ﬂ‘”\‘s
* '
= - s S, }Z ........... dm?
— [+ € O{nré [4]

(c) Limewater is aqueous calcium hydroxide. Carbon dioxide turns limewater milky because a
white precipitate forms.

Write the formula of:

e calcium hydroxide ........... C O (OH \,Z». ................................................................................

e the white precipitate that forms when limewater turns milky. ...... C aC (?; ......................

[Total: 7]
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4 A student carries out an electrolysis experiment using the apparatus shown.

I! ,\lq* el Mate XK
| wire
aaquecus Oy

Nakres | C\** “A Dq)

carbon electrodes

dilute aqueous
sodium chloride

The student uses dilute aqueous sodium chloride.

(b) Hydroxide ions are discharged at the anode.

(i) Complete the ionic half-equation for this r

(2]

....................................................................
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7
(e) The student repeats the experiment using concentrated aqueous sodium chloride.

(i) Describe what the student observes at:

e the cathode (here wWoutd (ag ,Gizﬁ:g...' .....................................

e the anode. Crrean “as W Procutad|

(ii) The student added litmus to the solution after the electrolysis of concentrated aqueous
sodium chloride.

State the colour seen in the solution. Give a reason for your answer.

(£ fns Ted [Hmu_r -k L’utz.

(f) Carbon electrodes are used because they are inert. *\

State another element that can be used instead of

[Total: 12]
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8
§ This question is about compounds of nitrogen.
(a) Nitrogen reacts with lithium to form lithium nitride, Li,N.

(i) Write the chemical equation for the reaction between lithium and nitrogen.

(ii) Lithium nitride is ionically bonded.

Complete the diagram to show the electronic structure of the nitride ion.
Show the charge on the nitride ion.

— 9 23—

N =2 s |3
28 q@
Q\: goins Torea ) i é

(2]

© UCLES 2021 0620/42/M1JI21



(b) Nitrogen reacts with fluorine to form nitrogen trifluoride, NF,.

(i) The chemical equation can be represented as shown.

N=N + 3F-F > 2E-N-F
g

Some bond energies are shown in the table.
i bOhA'Q M

bond bond energy in kdJ/mol

6\\[!&\ oMx

) mml‘ﬁ.
C\I\SLDJ-‘ 9 Oub(o(\o—%\) F-F 160 C Exo \
Eﬂaom‘ Cs Yutxlw N—F . B 300
Calculate the energy change for the reaction between nitro
following steps:

fluorine, using the

e energy taken in to break bonds

Nopl —5 auswime! 0‘\
a5

— L;.golg\
3 (F~F) —> MWex3 =" g S kJ
e energy released when bonds ar
& @~ F)
= 0%
= 1800 .«
e energy chang @eaction.
Erogq Cha |pas —~ 1800 =315
'g-;/mbl .............................. kJ/mol
”‘?‘ PRI Y] 3]
*
(ii) Use your answer to (i) to deduce whether this reaction is endothermic or exothermic.
Explain your answer.
E"‘Oﬁﬂrmw ............ eve. ... S84 /... Yeleasedl When
......... arnne AP"‘.@’ C(W\P.a raa'{ﬁ‘e’n’ffﬂ Hzﬂzo, [1]

A Wj e bonols:
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10

(iii) Complete the dot-and-cross diagram to show the electron arrangement in a molecule of
NF..

Use dots for nitrogen electrons and crosses for fluorine electrons.

Show outer electrons only. F— 2.7
F- 2-8

) e

J = 2-8

e
S

Explain in terms of attractive forces why lithium nitﬁ@ much higher melting point than

L/
(c) Lithium nitride melts at 813°C. Nitrogen trifluoride melts at

nitrogen trifluoride.
In your answer refer to the types of attractj gces between particles and their relative
strengths. %

Lifim, 0tbide..... 005 gadat (oris.. bonch vy Sheeh,. T2Quee
high.  aropot..... T QPN Lnex. 8....T0.... Lfmu.*tﬁ-‘f Joerds,

.............................

e , .
(d) Ammonium fiitrate, 5 is @ compound of nitrogen.

(i) Calculate the percentage by mass of nitrogen in ammonium nitrate.

0 - Ny — |sx2=28
Rpro: NENG; fo Wos B fipegen = '
2% x100fp= 35h
( -(r4x) —1-u++(“>’f 3) 20 — 3 ,
= (i A A g percentage by mass of nitrogen = .............. 5 ..... °... [2
(i) ?tate a use of ammonium nitrate in agriculture.
........ £ & Used ac a deplsee o 1]

© UCLES 2021 0620/42/M/J/21
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(e) Ammonia is a base which forms a weakly alkaline solution when dissolved in water.

(i) Define the term base.

[Total: 20]

Qnar /u"S‘ W"NJJ a/{m'/(n«l_e
e />H Yanrges T

© UCLES 2021 0620/42/M/J/21 [Turn over



12
6 Molecules A and B can form condensation polymers.

A B
Ho—f I }—oH Hooc—__COOH

(a) Each molecule has two identical functional groups.

(i) Name the functional group in B.

................. Cavkorihe acid ]

(ii) Draw the part of the structure of the synthetic polymer that would form when two molecules
of A and two molecules of B combine. Show all of the bonds in the linkages.

0
o
A ? % N 0 o ._g-o nafis
4 2 , .
Y/ oo [t CmoT iy
0\
S 8
(ili) Name the other product formed when mol A and B undergo polymerisation.

be made by hydrolysis of complex carbohydrates.

(i) Draw part of the com drate that could be hydrolysed to make molecules of A.

00‘?’.___ O—D" Chans W

[1]

(ii) State two sets of conditions which could be used to hydrolyse the complex carbohydrate
to form A.

Vi n g BB

- S e £ 22 OSSO

(2]

(ili) Name the technique used to identify the individual sugar units made by the hydrolysis of a
complex carbohydrate.
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(c) Ethanol can be made from the simple sugar glucose, C¢H,,0;.
(i) State the name of this process.

WM¢htatlbn [1]

(ii) Complete the chemical equation for this reaction.
CsH1206 = 2 g \-Ls ot —\-ZCOZ [2]

[Total: 12]
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