
13944

*G5802*

Centre Number

Candidate Number

Double Award Science: 

Chemistry

Unit C1

Foundation Tier

[GDW21]

THURSDAY 23 FEBRUARY 2023, MORNING

General Certificate of Secondary Education

2022–2023

TIME

1 hour.

INSTRUCTIONS TO CANDIDATES

Write your Centre Number and Candidate Number in the spaces provided at the top of this 
page.
You must answer the questions in the spaces provided.
Do not write outside the boxed area on each page or on blank pages.
Complete in black ink only. Do not write with a gel pen.
Answer all seven questions.

INFORMATION FOR CANDIDATES

The total mark for this paper is 60.
Figures in brackets printed down the right-hand side of pages indicate the marks awarded 
to each question or part question.
Quality of written communication will be assessed in Question 2(a).
A Data Leaflet, which includes a Periodic Table of the elements is provided.

*GDW21*

*GDW21*

*16GDW2101*

*16GDW2101*



13944

*16GDW2102*

*16GDW2102*

1	 Atoms contain subatomic particles.

	 (a)	 Complete the table below giving the correct numbers for an atom of phosphorus 
(atomic number 15, mass number 31).

Number

Total number of electrons 15

Total number of neutrons

Total number of protons

Number of electron shells containing electrons

Number of electrons in outer shell

		  			  [4]

	 (b)	 Complete the sentence below using the words in the box.

atomic               electrons               mass               neutrons               shells

		  Isotopes are atoms with the same  number but

		  a different  number.	 [2]
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	 (c)	 The diagrams below are labelled X, Y and Z and represent some atoms and 
ions. The number of protons (p) and neutrons (n) are labelled in the nucleus.

13p
14n

8p
8n

10p
10n

X Y Z

× × ×× × ×

× × ×× ×

× ×
× × ×

× × ×
× × ×

× × × ×× ×

		  (i)	 What is the mass number of X?

			   		  [1]

		  (ii)	 Write the electronic configuration of Y.

			   		  [1]

		  (iii)	Which diagram (X, Y, Z) represents an ion? State the charge of the ion.

			   Diagram 		

			   Charge		  [2]
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2	 (a)	 Describe fully how a flame test could be carried out to distinguish between 
two white solids, lithium chloride and calcium chloride. The solid samples are 
provided on watch glasses.

		  Include details of any apparatus or chemicals you would use, the steps you 
would take and the observation for each solid.

		  In this question, you will be assessed on your written communication 
skills including the use of specialist scientific terms.

		  Apparatus and chemicals:

	 	 	 		

	 	 	 		

	 	 	 		

	 	 	 		

	 	 	 		

	 	 	 		

		  Steps:

	 	 	 		

	 	 	 		

	 	 	 		

	 	 	 		

	 	 	 		

	 	 	 		

		  Observation for lithium chloride:

	 	 	 		

		  Observation for calcium chloride:

			   		  [6]
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	 (b)	 Pens use inks which are made from one or more dyes. A student carried out 
a paper chromatography experiment using 5 inks (1, 2, 3, 4, 5). The solvent 
was water and the chromatogram obtained is shown below. Each spot on the 
chromatogram represents a dye in the inks.

×

1

×

2

×

3

×

4

×

5

line Z

		  (i)	 What name is given to line Z?

			   		  [1]

		  (ii)	 Which ink (1, 2, 3, 4, 5) contains two dyes?

			   		  [1]

		  (iii)	The five inks (1, 2, 3, 4, 5) were mixed together to make a new colour. How 
many different dyes does it contain?

			   		  [1]
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3	 The diagram below shows part of the Periodic Table in which some elements 
are represented by letters. The letters used are not the chemical symbols for the 
elements.

0

1 2 A 3 4 5 6 7

B C D

E F G

H

I J K

	 (a)	 Write the letter which represents the element that:

		  (i)	 has atomic number 16	       [1]

		  (ii)	 sublimes when heated forming a purple gas	       [1]

		  (iii)	 is in Group 0 and Period 2	       [1]

		  (iv)	 is a liquid at room temperature and pressure	       [1]

	 (b)	 How many of the elements shown are colourless gases?
	
			   		  [1]

	 (c)	 What is the name of the group which contains the element represented by the 
letter E?

			   		  [1]
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	 (d)	 Elements in Group 1 react vigorously with water. When lithium reacts with water, 
it floats on the surface, heat is released and it eventually disappears.

		  (i)	 When lithium reacts with water two products are formed. Name the 
products.

			   1. 		

			   2. 		  [2]

		  (ii)	 State two other observations you would make when lithium reacts with 
water.

			   1. 		

			   2. 		  [2]
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4	 Fluorine molecules have the formula F
2
.

	 (a)	 Draw a dot and cross diagram to show the bonding in a fluorine molecule F
2
. 

Only the outer shell electrons are required.

		  			  [3]

	 (b)	 Fluorine reacts with sodium to form sodium fluoride.

		  (i)	 Draw the electronic configuration of a sodium atom and of a fluorine atom.

sodium atom fluorine atom
			   	 [2]

		  (ii)	 Draw the electronic configurations for the ions produced from the atoms in 
(b)(i) and give the charge of the ions.

sodium ion

charge 

fluoride ion

charge 
			   	 [2]
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		  (iii)	Name the type of bonding in sodium fluoride.

			   		  [1]

		  (iv)	Write the formula of sodium fluoride.

			   		  [1]

	 (c)	 Some physical properties are given in the table below. Place ticks (3) to indicate 
which physical properties you would expect sodium fluoride to have.

Physical property

Conducts electricity when solid

Conducts electricity when molten

Soluble in water

Insoluble in water

Solid at room temperature

Liquid at room temperature

Gas at room temperature

			   	 [1]
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5	 The diagrams below show molecules of some elements and compounds labelled  
A to F.

A B C

H  H
H               H

O
H  Cl

D E F

N  N
H           HH

N

H  C  H

H

H

	 (a)	 Which of the molecules (A, B, C, D, E and F) are molecules of diatomic 
elements?

			   		  [1]

	 (b)	 Which one of the molecules (A, B, C, D, E and F) is a molecule of water?

			   		  [1]

	 (c)	 Which one of the molecules (A, B, C, D, E and F) would dissolve in water to 
form hydrochloric acid?

			   		  [1]

	 (d)	 What is the total number of covalent bonds in all the molecules?

			   		  [1]

	 (e)	 What is the total number of hydrogen atoms in all the molecules?

			   		  [1]
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6	 (a)	 Calculate the relative formula mass (M
r
) of potassium nitrate, KNO

3
.

		  (Relative atomic masses (A
r
): N = 14, O = 16, K = 39)

  			   	  relative formula mass (M
r
)    [1]

	 (b)	 Calculate the percentage of nitrogen, by mass, in ammonium nitrate, NH
4
NO

3
.

		  (Relative atomic masses (A
r
): H = 1, N = 14, O = 16)

  			   	  percentage of nitrogen  %   [2]
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	 (c)	 Calculate the number of moles in 17 g of copper(II) nitrate, Cu(NO
3
)

2
. 

		  The relative formula mass (M
r
) of copper(II) nitrate is 188. 

		  Give your answer to 2 decimal places.

  			   	 moles    [2]

	 (d)	 Calculate the mass of iron(III) nitrate in 0.0245 moles. 

		  The relative formula mass (M
r
) of iron(III) nitrate is 242.

  			   	 mass  g   [1]
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7	 (a)	 Some solutions were tested using different indicator papers. Complete the table 
to give the colour observed when a few drops of the solution were added to the 
test paper.

Solution Test paper Colour

Ethanoic acid Universal indicator paper

Deionised water Red litmus paper

Hydrochloric acid Blue litmus paper

Sodium hydroxide solution Universal indicator paper

			   	 [4]

	 (b)	 A sample of 25 cm3 of a solution of hydrochloric acid was placed in a beaker and 
the temperature recorded. 

		  0.5 g portions of solid potassium carbonate were added, the mixture was stirred 
using a thermometer and the temperature recorded until 3.0 g of the solid had 
been added.

		  A graph of temperature against total mass of solid potassium carbonate added is 
shown below.
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		  (i)	 Explain how the graph shows that the reaction between potassium 
carbonate and hydrochloric acid is exothermic.

			    		

			   		  [1]

		  (ii)	 What was the maximum temperature change?

			    		

			   		  [1]

		  (iii)	Name the salt formed in the reaction between potassium carbonate and 
hydrochloric acid.

			   		  [1]

		  (iv)	Name the two other products of the reaction between potassium carbonate 
and hydrochloric acid.

			   1.  		

			   2. 		  [2]

		  (v)	 Suggest why the temperature started to decrease after 2.0 g of potassium 
carbonate had been added.

			    		

			   		  [1]

THIS IS THE END OF THE QUESTION PAPER
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SYMBOLS OF SELECTED IONS

SOLUBILITY IN COLD WATER OF COMMON SALTS, 

HYDROXIDES AND OXIDES

Negative ions

Soluble

All sodium, potassium and ammonium salts

All nitrates

Most chlorides, bromides and iodides

EXCEPT silver and lead chlorides, bromides and iodides

Most sulfates EXCEPT lead and barium sulfates

Calcium sulfate is slightly soluble

Insoluble

Most carbonates 

EXCEPT sodium, potassium and ammonium carbonates

Most hydroxides

EXCEPT sodium, potassium and ammonium hydroxides

Most oxides

EXCEPT sodium, potassium and calcium oxides which react with water

Name Symbol

Ammonium

Chromium(III) Cr3+

Copper(II) Cu2+

Iron(II) Fe2+

Iron(III) Fe3+

Lead(II) Pb2+

Silver Ag+

Zinc Zn2+

Name Symbol

Butanoate C
3
H

7
COO-

Carbonate

Dichromate

Ethanoate CH
3
COO-

Hydrogencarbonate

Hydroxide OH–

Methanoate HCOO–

Nitrate NO

Propanoate C
2
H

5
COO–

Sulfate

Sul� te

Positive ions

© CCEA 2017

Data Leaß et
Including the Periodic Table of the Elements

For the use of candidates taking

Science: Chemistry,

Science: Double Award

or Science: Single Award

Copies must be free from notes or additions of any

kind. No other type of data booklet or information

sheet is authorised for use in the examinations

gcse examinations

chemistry

11984.02
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* 58 – 71    Lanthanum series
† 90 – 103  Actinium series

a = relative atomic mass 

x = atomic symbol
b = atomic number

THE PERIODIC TABLE OF ELEMENTS

Group

a

b
x

*

†

1   

11 2 3 4 5 6 7

0

 285  

112

Copernicium

(approx)
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