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The seal on this examination paper must only be broken by the candidate at the time of the examination. 

Under no circumstances should a candidate use an unsealed examination paper. 

Under no circumstances should you, the candidate, use an unsealed examination paper.  
This examination consists of 20 multiple-choice, and 5 short-answer  questions. 
The exam is worth 40 marks, with a Pass being 24 marks, Merit 28 marks, and Distinction 32 marks. 
The duration of this examination is 60 minutes. 
You are NOT allowed any assistance to complete the answers. 
You must use a pencil to complete the answer sheet - pens must NOT be used. 
When completed, please leave the examination answer sheet (EAS)  on the desk. 

EXAMINATION ANSWER SHEET (EAS) INSTRUCTIONS:  
For each question, fill in ONE answer ONLY. 
If you make a mistake, ensure you erase it thoroughly. 
You must mark your choice of answer by shading in ONE answer circle only. 
Please mark each choice like this: 

EXAMINATION ANSWER BOOKLET INSTRUCTIONS  
Please carefully read the examination questions and clearly write your answers in the 
Examination Answer Booklet provided. 

All candidates MUST sign the Examination Answer Sheet (EAS) in the bottom 
right-hand corner of the page before leaving the examination room. 
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1

Carbon is used for current collection by the 
pantograph on a high speed electric train 
because it: 

A. reduces temperature on contact

B. increases temperature on contact

C. increases resistance as contact is made

D. reduces resistance as contact is made

2

The main reason for rolling stock maintenance is 
to: 

A. reduce the vehicle's lifecycle

B. extend the vehicle's lifecycle

C. extend the warranty of a vehicle

D. extend the capability of a vehicle

3

The Driver Machine Interface (DMI) is used in the 
cab to interface with which piece of European 
Train Control System (ETCS) equipment? 

A. The European Vital Computer (EVC)

B. The Euroradio Communication Unit (ECU)

C. The Balise Transmission Module (BTM)

D. The Train Interface Unit (TIU)

4

What is 'hunting' in wheelsets? 

A. Where the wheels move up and down on
the track

B. Where the wheels rely on their flanges for
travel

C. Where the wheels oscillate from side to side

D. Where the wheels damage their flanges

5

What is the minimum passenger doorway width 
onboard a high speed train? 

A. 1000mm

B. 900mm

C. 850mm

D. 800mm

6

While traversing tunnels on the HS2 Network, the 
maximum change of pressure inside the rolling stock is 
defined as no greater than: 

A. 3kPa during any 1 second period and no greater
than 10kPa during any 20 second period

B. 1kPa during any 1 second period and no greater
than 6kPa during any 20 second period

C. 0.5kPa during any 1 second period and no greater
than 2.5kPa during any 10 second period

D. 0.25 kPa during any 1 second period and no
greater than 5 kPa during any 10 second period

7

The main benefit of maglev (magnetic levitation) is 
that: 

A. it can use existing railway track infrastructure

B. it will increase the top speed of the latest trains

C. it is cheaper than using conventional railway
options

D. the technology is readily available and easy to
install
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8

It is most important that which 2 items have 
suitable matching profiles to reduce Rolling 
Contact Fatigue (RCF)? 

A. Track and chair

B. Wheel and tyre

C. Track and bogie

D. Wheel and track

9

In what order does the AC electrical power 
system of a train pick up its power? 

A. Pantograph, contact wire, rectifier,
transformer

B. Overhead line equipment (OLE),
pantograph, rectifier, transformer

C. Contact wire, pantograph, transformer,
rectifier

D. Pantograph, overhead line equipment (OLE),
transformer, rectifier

10

According to the Railway Safety and Standards 
Board (RSSB), the main reason why standards are 
necessary in railway vehicle manufacture and 
maintenance is because they: 

A. help rail companies address their legal and
other obligations

B. help rail companies address their
environmental obligations

C. allow rail companies to disregard other
railway rules

D. allow rail companies to meet their financial
targets

11

Reducing wear and tear of wheels has the effect of: 

A. increasing wheelset life expectancy

B. decreasing the life expectancy of the wheelset

C. increasing wheelset maintenance

D. causing wheelset breakdown

12

The main reason aluminium is used in the construction 
of high-speed rail vehicle bodies is because it: 

A. is cheaper than steel

B. improves welding capability

C. reduces all costs

D. reduces mass

13

To make changes to the profile of a wheel, the depot 
may have to use a: 

A. profiling tool

B. wheel lathe

C. wheel setting tool

D. bogie lathe

14

Traction motors turn electricity into motion using 
which scientific principle? 

A. Electromagnetic induction

B. Electromotive force

C. Electromagnetic spectrum

D. Electrical force
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15

The main tasks that train care depots undertake 
at night are: 

A. cleaning of the carriage exterior and the
rectifying of any defects

B. rectifying all maintenance issues and
emptying of the toilet tanks

C. cleaning of the carriage interiors and
essential maintenance

D. cleaning of the carriage exteriors and
non-essential maintenance

16

The main reason lubricants are required inside 
axle boxes is to: 

A. prevent lateral movement of bearings in the
axle box

B. reduce the chance of swarf damaging the
axle box

C. prevent loose movement of axles

D. reduce friction on the bearings inside the
axle box

17

Trains passing in tunnels, when both are 
travelling at speeds in excess of 200mph, could 
produce which detrimental effect? 

A. A sonic boom

B. Excessive vibration

C. An acoustic shadow

D. Excessive track damage

18

Wayside track detection equipment can be used for 
maintenance purposes by: 

A. tracking train positioning

B. counting axles

C. checking train speeds

D. detecting vehicle defects

19

Which legislation is the overarching safety law for 
railway and tram systems? 

A. Health, Safety and Welfare Regulations 1992

B. The Railways and Other Guided Transport Systems
(Safety) Regulations 2006

C. Construction (Design and Management)
Regulations 2015

D. Reporting of Injuries, Diseases and Dangerous
Occurrences Regulations (RIDDOR) 1995

20

What are the 2 main causes of noise and vibration 
when wheels travel on rails? 

A. Speed and wheel age

B. Speed and load

C. Friction and speed

D. Friction and load
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Short Answer Questions  

Standards:

You are in charge of a team of design engineers working on a project to build a new high-speed train. 
There are certain documents and standards that your designers have to follow in the UK when designing 
rolling stock.

21

Name the main document written by the Rail Delivery Group which you must follow and name the 3 standards it 
complies with in the delivery of high speed rail vehicles. 

(4 marks) 

22

What 2 documents may also be relevant to your team if designing for HS2? For each document, give a description of 
2 areas that they specifically cover. 

(6 marks) 

Braking system:  

You are responsible for a team of engineers involved in the maintenance of a high-speed train braking 
system.

23

Describe 4 components that are typically used in the braking system for high-speed rolling stock. 

(4 marks) 

24

For each component, identify 1 reason why they are used in the braking system. 

(4 marks) 

25

Describe 2 interactions that occur between the components in a braking application. 

(2 marks) 
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