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Teacher Instructions





Multiple Choice Questions (MCQ) topic quiz
Elements of life
Instructions and answers for teachers
These instructions cover the learner activity section which can be found on page 9. This Lesson Element supports OCR AS and A Level Chemistry B (Salters).

When distributing the activity section to the learners either as a printed copy or as a Word file you will need to remove the teacher instructions section.
The Activity

This Lesson Element is a teaching and learning resource containing 10 multiple choice questions (MCQs) on the theme of elements of life. Some questions might require synoptic thinking, using knowledge and ideas from various topics across the full A Level content.
This resource can be used to test and consolidate understanding at the end of a topic or to revisit and refresh knowledge at a later point in the course.
Learning Outcomes

This lesson element relates to the specification learning outcomes EL(a), EL(b), EL(e), EL(f), EL(g), EL(i), EL(j), EL(k), EL(o), EL(p), EL(q), EL(s), EL(t), EL(w).
Introduction

Multiple choice questions allow rapid coverage of a wide range of sub-topics.

Contrary to a widespread belief among students, multiple choice questions are not necessarily easy – they can be easy, moderate or difficult.
The questions are written so that the incorrect answers are plausible distractors based on common errors or misconceptions. 

The questions in this quiz cover topics mainly from specification sections:

Elements of life.
Multiple Choice Questions (MCQ) topic quiz - answers
1. Which element has the outer shell configuration 5s25p2?
	A
	lead
	The learner is confusing Period 6 and Period 5, most probably due to forgetting about the first period, which only contains two elements.

	B
	strontium
	The learner is viewing the element as being in Group 2 due to its having two ‘outer’ electrons.

	C
	tin
	Correct answer: Tin is the second element in the fifth row of the p block.
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D
	zirconium
	The learner is confusing the d block with the p block.












Your answer

2. 
A compound has the formula XY2. It is soluble in water and has a high melting point, and conducts electricity when molten or aqueous.
Which row shows the most likely identities for elements X and Y?
	
	Element X
	Element Y
	

	A
	carbon
	oxygen
	The learner is perhaps thinking of the solubility of CO2 in water without considering the other information given.

	B
	chlorine
	magnesium
	The learner has correctly identified an ionic compound but has not considered the molar ratio of the elements.

	C
	magnesium
	chlorine
	Correct answer: The information provided indicates that the compound is ionic and MgCl2 is a plausible formula.
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D
	silicon
	oxygen
	The learner is perhaps thinking of the high melting point of SiO2 without considering the other information given.












Your answer

3. 
A phosphide ion with mass number 31 has the formula P3–. 
Which row shows the number of protons, neutrons and electrons in a phosphide ion?

	
	Protons
	Neutrons
	Electrons
	

	A
	15
	16
	15
	The learner has given the correct numbers for a phosphorus atom.

	B
	15
	16
	12
	The learner has removed three electrons rather than adding them.

	C
	15
	15
	18
	The learner has correctly calculated the number of electrons but has not taken into account the mass number given in the question.
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D
	15
	16
	18
	Correct answer: The atom has gained three electrons to make 18; a mass number of 31 means there are 16 neutrons.












Your answer

4. 
Which type of bonding is not present in ammonium chloride, NH4Cl?
	A
	covalent bonding
	The learner has perhaps remembered that ammonium chloride is composed of ions and has therefore neglected to realise that there are covalent bonds within the ion.

	B
	dative covalent bonding
	The learner has not realised that there is a dative bond between the ammonia molecule and hydrogen ion to form the ammonium ion.

	C
	ionic bonding
	The learner assumes there are no ions present as there are no metal elements in the compound, and does not realise ammonium is an ion.
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D
	metallic bonding
	Correct answer: Metallic bonding does not occur within compounds.












Your answer

5. 
A student carries out a flame test on a white solid compound. The flame is green.

The student then makes a solution of the sample and adds dilute nitric acid and silver nitrate solution, which results in a white precipitate. 
What is the identity of the compound?
	A
	barium carbonate
	The learner has correctly identified barium but has confused the anion present, perhaps because of the addition of acid in the question stem.

	B
	barium chloride
	Correct answer: The green flame indicates barium and the white precipitate indicates the presence of chloride ions.

	C
	barium sulfate
	The candidate has correctly identified the presence of barium but has wrongly identified sulfate as the anion, probably because the test resulted in a white precipitate.
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D
	copper(II) chloride
	The candidate is thinking of the flame colour of copper which is blue-green, not green. The other information not taken into account is that the solid is white.












Your answer

6. 
Which molecule has a trigonal planar shape?
	A
	BF3
	Correct answer: Boron forms three single bonds and has no lone pairs, resulting in a bond angle of 120°.

	B
	NH3
	The learner has not taken into account the lone pair on the nitrogen.

	C
	PF3
	The learner has not taken into account the lone pair on the phosphorus.
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D
	PF5
	The candidate is confusing the name ‘trigonal planar’ with ‘trigonal bipyramidal’.












Your answer

7. 
Element P and Element Q are in the same period of the periodic table. Element P has a higher first ionisation enthalpy than Element Q.
What is a possible explanation for this?

	A
	Element Q has its outer electrons in a higher energy level (shell).
	While this would make Q have a lower first ionisation enthalpy, this cannot be true for elements in the same period.

	B
	Element P contains more protons in its nucleus.
	Correct answer: The increasing effective nuclear charge results in a greater attraction between the nucleus and the outer electron.

	C
	Element P has a greater atomic radius.
	Often learners associate an increase in atomic number with an increase in atomic radius. In fact the opposite would be the case as the increasing nuclear charge across a period results in a decreasing atomic radius.

	D
	Element P has its outer electrons in a higher sub-shell.
	If the outer electrons of P were in a higher sub-shell, this would mean that they were easier to remove and would result in a lower first ionisation enthalpy.












Your answer

8. 
Copper(II) sulfate can be prepared by reacting solid copper(II) oxide with sulfuric acid. 
A student wants to calculate the percentage yield of this reaction.
Which statement regarding the experiment is correct? 
	A
	The exact volume of acid is not important because it is in excess.
	The learner is confused about which reagent is in excess.

	B
	The exact volume of acid is not important because it is evaporated off at the end of the reaction.
	The learner is confused about what is evaporated at the end of the experiment. Only the water is evaporated after all the acid has reacted.

	C
	The acid should be added to the copper(II) oxide slowly, using a burette.
	The learner is confusing the excess method with the titration method.

	D
	The exact mass of the copper(II) oxide is not important because it is in excess.
	Correct answer: Unreacted copper(II) oxide is filtered off after all the acid is reacted.












Your answer

9. 
A Group 2 element reacts vigorously with water to produce a soluble hydroxide. The hydroxide forms a white precipitate when neutralised by sulfuric acid and forms a carbonate which is very stable to heat.
 
What is the identity of the Group 2 element? 
	A
	magnesium
	The learner has confused all of the trends within Group 2 and has them the wrong way round.

	B
	calcium
	The learner does not appreciate that trends within a group should point either to the top or bottom element in the group.

	C
	strontium
	See above – no appreciation of trends.

	D
	barium
	Correct answer: Barium is at the bottom of Group 2 and therefore will have a soluble hydroxide, insoluble sulfate and thermally stable carbonate.












Your answer
10. 
Which of the following statements is/are true for both absorption and emission 
spectra?
	1.
	The frequency of the lines can be used to identify the element present.

	2.
	The lines become closer together at higher frequencies.

	3
	The spectra will consist of black lines on a coloured background.



	A
	1, 2 and 3
	The learner has not realised that only absorption spectra have a coloured background.

	B
	only 1 and 2
	Correct answer: The frequency of the lines denotes electron transitions between discrete energy levels and the lines converge because energy levels get closer together as they get further from the nucleus.

	C
	only 2 and 3
	The learner is perhaps used to only one type of spectrum being used in the identification of elements.

	D
	only 1
	The learner has perhaps confused similarities with differences.












Your answer
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1. 
Which element has the outer shell configuration 5s25p2?
	A
	lead

	B
	strontium

	C
	tin

	D
	zirconium












Your answer

2. 
A compound has the formula XY2. It is soluble in water and has a high melting point, and conducts electricity when molten or aqueous.
Which row shows the most likely identities for elements X and Y?
	
	Element X
	Element Y
	

	A
	carbon
	oxygen
	

	B
	chlorine
	magnesium
	

	C
	magnesium
	chlorine
	

	D
	silicon
	oxygen
	












Your answer

3. 
A phosphide ion with mass number 31 has the formula P3–. 

Which row shows the number of protons, neutrons and electrons in a phosphide ion?

	
	Protons
	Neutrons
	Electrons

	A
	15
	16
	15

	B
	15
	16
	12
	

	C
	15
	15
	18
	

	D
	15
	16
	18
	












Your answer

4. 
Which type of bonding is not present in ammonium chloride, NH4Cl?
	A
	covalent bonding

	B
	dative covalent bonding

	C
	ionic bonding

	D
	metallic bonding












Your answer

5. 
A student carries out a flame test on a white solid compound. The flame is green.

The student then makes a solution of the sample and adds dilute nitric acid and silver nitrate solution, which results in a white precipitate. 
What is the identity of the compound?
	A
	barium carbonate

	B
	barium chloride

	C
	barium sulfate

	D
	copper(II) chloride












Your answer

6. 
Which molecule has a trigonal planar shape?
	A
	BF3

	B
	NH3

	C
	PF3

	D
	PF5












Your answer

7. 
Element P and Element Q are in the same period of the periodic table. Element P has a higher first ionisation enthalpy than Element Q.
What is a possible explanation for this?

	A
	Element Q has its outer electrons in a higher energy level (shell).

	B
	Element P contains more protons in its nucleus.

	C
	Element P has a greater atomic radius.

	D
	Element P has its outer electrons in a higher sub-shell.












Your answer

8. 
Copper(II) sulfate can be prepared by reacting solid copper(II) oxide with sulfuric acid. 
A student wants to calculate the percentage yield of this reaction.
Which statement regarding the experiment is correct?

	A
	The exact volume of acid is not important because it is in excess.

	B
	The exact volume of acid is not important because it is evaporated off at the end of the reaction.

	C
	The acid should be added to the copper(II) oxide slowly, using a burette.

	D
	The exact mass of the copper(II) oxide is not important because it is in excess.












Your answer

9. 
A Group 2 element reacts vigorously with water to produce a soluble hydroxide. The hydroxide forms a white precipitate when neutralised by sulfuric acid and forms a carbonate which is very stable to heat.
 
What is the identity of the Group 2 element?
	A
	magnesium

	B
	calcium

	C
	strontium

	D
	barium












Your answer

10. 
Which of the following statements is/are true for both absorption and emission spectra?
	1.
	The frequency of the lines can be used to identify the element present.

	2.
	The lines become closer together at higher frequencies.

	3.
	The spectra will consist of black lines on a coloured background.


	A
	1, 2 and 3
	

	B
	only 1 and 2
	

	C
	only 2 and 3
	

	D
	only 1
	












Your answer
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