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1 Introduction

Area Description

What is in this document This document contains the sample knowledge test,
answer sheet and mark scheme for the City & Guilds
Level 3 End-point Assessment in Plumbing and
Domestic Heating Technician multiple-choice
knowledge test Paper 2a (9289-301).

Documents included: e Sample questions
e Answer sheet
e Mark scheme

Apprentices should be provided with sample
questions and the answer sheet.

The mark scheme is to be used by employers/training
providers/tutors to mark the completed test.

Note: this sample paper-based version of the multiple-choice test is to support formative
assessment activities.

Live versions of the multiple-choice test will be accessed using City & Guilds E-volve online
system. Please refer to the EPA Manual for details on how to book and administer live tests.
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2 9289-301 End-point Assessment — multiple-choice
knowledge test Paper 2a (sample questions)

Test duration: 60 minutes

You should have the following for this test:

e a pen with black or blue ink

o multiple-choice questions answer sheet

e calculator.

Read the following notes before you answer any questions.

e Attempt all questions.

¢ If you find a question difficult, leave it and return to it later.

This paper contains 30 multiple-choice questions worth 1 mark each.

This test paper is the property of City & Guilds.

How to complete the multiple-choice answer sheet

Each multiple-choice question shows four possible answers (lettered ‘a’, ‘b’, ‘c’, ‘d’); only one
is correct.

Decide which one is correct and mark your answer on the answer sheet with your pen.

For example, if you decide ‘b’ is correct, mark your answer with a cross like this:

1 a b><c d

If you change your answer, cancel your first choice by filling in the box then put a cross in
the answer which you have now decided is correct, like this:

1 a pMcXyg

City & Guilds Level 3 End-point Assessment in Plumbing and Domestic Heating Technician 5



Q1 What is component 3 of the vapour compression refrigeration cycle for an air source heat
pump, as shown in the image?
i |
Heat . ' Heat
Source e Distribution
4 yo2
s
! = > |
City & Guilds Limited
(1 mark)
Answers
a) Expansion valve.
b) Compressor.
c) Refrigerant.
d) Evaporator.
Spec AC1.1
reference
Q2 What happens when the refrigerant passes through the evaporator in a heat pump?
(1 mark)
Answers
a) It increases the temperature and pressure of the refrigerant.
b) It absorbs heat and the refrigerant evaporates.
c) It turns from a high-pressure vapour into a high-pressure liquid.
d) It changes to a low-pressure and low-temperature liquid.
Spec AC1.2
reference
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Q3

Which type of heat pump contains the compressor, heat exchanger, expansion valve and
refrigerant circuit in a single outdoor unit and has no additional central heat source?

(1 mark)

Answers

a) Hybrid.

b) Exhaust air.
¢) Monoblock.

d) Split type.

Spec
reference

AC2.1

Q4

How many units of electricity does a heat pump need to produce 12 units of heat energy if
the heat pump has a Coefficient of Performance (CoP) of 3?

(1 mark)

Answers

Spec
reference

Q5

What is the meaning of Coefficient of Performance (CoP)?
(1 mark)

Answers

a) The total electrical energy used by the whole energy generating system.
b) A measure of the efficiency of a heat pump operating in defrost mode.
c) A measure of the efficiency of a heat pump operating in heating mode.

d) The total energy input of the whole energy generating system in relation to the electrical
energy used.

Spec
reference

AC3.1
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Q6

What factor can affect the Seasonal Coefficient of Performance (SCoP) of a heat pump?
(1 mark)

Answers

a) Cold water inlet pressure.
b) System flow temperature.

c) Hot water outlet pressure.

d) Secondary circulation temperature.

Spec
reference

AC3.5

Q7

What effect does oversizing the heat pump have on heat pump operation?
(1 mark)

Answers

a) Increased performance.
b) Lower electrical consumption.
¢) Reduced wear and tear.

d) Higher maintenance costs.

Spec
reference

AC3.10

Q8

What is meant by the term system efficiency?
(1 mark)

Answers

a) The ratio between the heating demand and the outside air temperature supplied to the
heat pump over a season.

b) The outdoor temperature at which the heat pump’s capacity is sufficient to meet partial
hot water demand.

¢) The indoor temperature at which the heat pumps capacity is sufficient to meet the entire
heating demand.

d) The total energy output of the whole energy generating system in relation to the electrical
energy used to achieve the energy output.

Spec
reference

AC3.7
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Q9

What effect does lower ambient air temperature have on heat pump capacity?
(1 mark)

Answers

a) Hot water availability decreases.
b) The heat pump output decreases.
¢) Hot water input increases.

d) The heat pump efficiency increases.

Spec
reference

AC3.16

Q10

What is a bivalent point in relation to heat pump output charts?
(1 mark)

Answers

a) The bivalent point is the outdoor temperature at which the heat pump's output exactly
matches the heating demand of the building.

b) The bivalent point is the outdoor temperature at which the heat pump’s capacity is no
longer sufficient to meet most of the heating demand.

c¢) The bivalent point is the indoor temperature at which the heat pump’s capacity is no
longer sufficient to meet most of the heating demand.

d) The bivalent point is the indoor temperature at which the heat pump’s capacity is no
longer sufficient to meet the entire heating demand.

Spec
reference

AC3.14

Q11

What factor would increase a heat pump’s annual operating hours?
(1 mark)

Answers

a) Installing the heat pump in a well-insulated, airtight building.
b) Setting room thermostat to a low temperature.
c) Increasing the size of the heat pump.

d) Installing the heat pump in a well-ventilated, poorly insulated building.

Spec
reference

AC3.19
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Q12

What is meant by the term hybrid system?
(1 mark)

Answers

a) The heat pump is the only heat generator, and it is sized to meet the full design heat load.
b) The heat pump is the main heat generator, but it also has an electrical immersion heater.
¢) The heat pump is a combined air source heat pump with a traditional boiler.

d) The heat pump is designed to meet most of the design heat load with no top up heat
source.

Spec
reference

AC3.12

Q13

What effect will under-sizing a heat pump have on its operation?
(1 mark)

Answers

a) Increase efficiency.
b) Increase wear and tear.
¢) Increase cycling of the compressor.

d) Increase temperature control.

Spec
reference

AC3.11

Q14

What should be considered when selecting a hot water cylinder for a heat pump system?
(1 mark)

Answers

a) Type of heating controls.
b) Length of pipework.
¢) Space requirements.

d) Type of heating system.

Spec
reference

AC5.4
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Q15

Which type of pump is installed on a hot water secondary circulation system?
(1 mark)

Answers

a) Bronze pump.
b) Twin impellor pump.
c) Booster pump.

d) Steel pump.

Spec
reference

AC5.6

Q16

What temperature should hot water be stored at to prevent legionella?
(1 mark)

Answers
a)45°C
b) 50 °C
c)55°C

d) 60 °C

Spec
reference

ACS5.7

Q17

What information is required when selecting a circulation pump?
(1 mark)

Answers

a) U Value.
b) Flow rate.
c) Heat loss.

d) Cylinder type.

Spec
reference

ACG6.4
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Q18

What is the insultation requirement for heat pump system pipework?
(1 mark)

Answers

a) Insulation is optional for external pipework if the pipe diameter is below 50 mm
b) Only internal pipework is subject to thermal loss and requires insulation.
c) External pipework must be insulated to meet minimum thermal performance standards.

d) Insulation is only required for internal pipework if the pipe diameter is below 75 mm

Spec AC6.10
reference
Q19 What size property requires multiple heating zones for a hydraulic heating system?
(1 mark)
Answers
a) Larger than 150 m?
b) Larger than 125 m?
c) Larger than 90 m?
d) Larger than 75 m?
Spec AC6.2
reference
Q20 Which system configuration is found in an underfloor heating system?
(1 mark)
Answers
a) One-pipe systems with thermostatic radiator valves.
b) Manifold-based system with multiple loops mixed with buffer or blending valves.
¢) Two-pipe system with electrical supply for fan operation.
d) Zoned system with towel radiators and blending valves.
Spec AC6.3
reference
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Q21

What factor affects heat pump flow and return pipe sizing?
(1 mark)

Answers

a) Location of the pipework.
b) Pipework jointing method.
c) Pipework material.

d) Fixing for the pipework.

Spec
reference

ACG6.6

Q22

Which component maintains a constant temperature and reduces cycling?
(1 mark)

Answers

a) Magnetic particle filter.
b) Anti-freeze valve.
¢) Expansion vessel.

d) Buffer tank.

Spec
reference

AC7 1

Q23

Which building regulation covers structure?
(1 mark)

Answers

a) Approved Document A.
b) Approved Document C.
c) Approved Document G.

d) Approved Document H.

Spec
reference

AC8.1
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Q24

What must be checked prior to the installation of a heat pump?
(1 mark)

Answers

a) Verification that all sanitary appliances within the building are compatible with the heat
pump selected.

b) Verification that the heat output capacity of the heat pump unit is matched to the total
building heat load.

c) Verification that all heat emitters have been sized at 50 % above the required heat loss
for the room.

d) Verification that all zone valves are suitable for the heat pump unit being installed.

Spec AC8.1
reference
Q25 How should a heat pump be transported and stored?
(1 mark)
Answers
a) Upright position.
b) At a 45-degree angle.
c) Horizontally.
d) At a 75-degree angle.
Spec AC9.4
reference
Q26 What type of electrical isolation is used for a heat pump?
(1 mark)
Answers
a) Pull cord.
b) Spur.
c) Rotary.
d) Single pole.
Spec AC9.6
reference
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Q27

Which material must be used to sleeve pipework passing through an external building
structure to allow for provision of movement?

(1 mark)

Answers

a) Ceramic.
b) Brass.
c) Bronze.

d) Copper.

Spec
reference

AC10.3

Q28

What is used to prevent corrosion and improve efficiency in hydraulic systems?
(1 mark)

Answers

a) Cleanser.
b) Leak sealer.

¢) Inhibitor.

d) Sludge remover.

Spec
reference

AC10.4

Q29

What pressure should a heat pump installation be hydraulically tested at?
(1 mark)

Answers

a) 1.0 times the operating pressure.
b) 1.5 times the operating pressure.
¢) 2.0 times the operating pressure.

d) 2.5 times the operating pressure.

Spec
reference

AC10.6
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Q30 What task forms part of the pre-commissioning process of a heat pump system?
(1 mark)

Answers

a) Flushing and cleaning to remove debris.
b) Pipe sizing of the emitter circuit.
c) Installation of thermostatic controls.

d) Informing the District Network Operator.

Spec AC11.1
reference
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3 9289-301 End-point Assessment — multiple-choice
knowledge test (answer sheet)

Apprentice name:

Date of test: Click or tap to enter a date.

1 a O b O c O dd
2 a O b O c O ddd
3 a O b O c O dd
4 a O b O c O dd
5 a O b O c O d
6 a O b O c O dd
7 a O b O c O d
8 a O b O c O dd
9 a O b O c O dQd
10 a O b O c O dQd
11 a O b O c O dd
12 a O b O c U dd
13 a O b O c O d
14 a O b O c O dO
15 a O b O c O d
16 a O b O c O dO
17 a O b O c O d
18 a O b O c U dd
19 a O b O c U d
20 a O b O c U dd
21 a O b O c U d
22 a O b O c U dd
23 a O b O c O d
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24 a O b O c O dQdd
25 a O b O c O dd
26 a O b O c O dQdd
27 a O b O c O dd
28 a O b O c O d
29 a O b O c O d [
30 a O b O c O d
Number of correct answers: /30
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4 9289-301 End-point Assessment — multiple-choice
knowledge test (mark scheme)

Grading
Fail — 17 marks

Pass — 18 marks (60 %)

Question Number Key
1 a
2 b
3 c
4 b
5 c
6 b
7 d
8 d
9 b
10 a
11 d
12 c
13 d
14 c
15 a
16 d
17 b
18 c
19 a
20 b
21 c
22 d
23 a
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Question Number Key

24 b
25 a
26 c
27 d
28 c
29 b
30 a
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