
H Engineering Contexts & Challenges 

Types of Engineer 

Civil Engineer 

Civil engineers deal with infrastructure. They plan, design and oversee 

the construction and maintenance of building structures and facilities 

such as roads, railways, bridges, dams, irrigation projects, power 

plants, and water and sewerage systems.  
 

Chemical Engineer 

Chemical engineers deal with the chemical properties of materials and 

how these can be changed or altered for specific jobs. This could be 

from coating metal with something to make it more water and         

rustproof, to making plastic from oil.  
 

Electrical Engineer 

This branch of engineering can be thought of to include not only       

electronics but also power generation and distribution, motors and 

electromechanical devices. It concerns itself with power generation, 

transmission, utilisation and measurement.  
 

Electronics Engineer 

Although the name is similar to electrical engineering, it is different. 

Electronic engineering is about automatic control and the                    

implementation of it. It encompasses analogue and digital circuits as 

well as computer programming.  
 

Environmental Engineer 

This branch concerns itself with protecting life - from adverse                

environmental effects such as pollution. Environmental engineers work 

to improve recycling, water and air quality, waste disposal and public 

health.  
 

Mechanical Engineer 

Mechanical engineers concern themselves with anything that moves. 

They design and develop mechanical devices to complete specific jobs.  
 

Structural Engineer 

Structural engineers analyse, design, plan and research structures,     

ensuring that a structure is dafe and can support the needed weight. 

They are trained to understand and calculate the stability, strength and 

rigidity of a structure, ensuring that it will not collapse under certain 

loads, forces or conditions. 

Impacts of Engineering 

Social Impacts 

• Are there increased employment or training                   

opportunities created through this engineering project? 

• Will there be improved infrastructure because of it? 

• Will there be traffic disruption because of its creation? 

• Will there be disturbances because of noise? 

 

Environmental Impacts 

• Could this provide habitats for wildlife? 

• Will there be a risk of damaging animal habitats or      

ecosystems? 

• Will there be a loss of green belt? Will nature be           

destroyed/damaged because of it? 

• Will there be a risk of danger to animals because of this            

engineering solution? 

• Will there be more demand on water or power services? 

 

Economic Impacts 

• Will this engineering solution bring money into the local 

area through tourism or other means? 

• Will this attract other companies to invest in the area? 

• Will this employ more people, meaning more money 

spent on the local area? 

Emerging Technologies 

You need to know about emerging technologies that are      

currently    being developed and are not yet commercially 

available. As technology is always rapidly changing, you should 

research some emerging technologies in advance of any exams 

so you are up to date with current developments.  

Control 

In closed loop control, the output value is constantly monitored and 

compared to the desired (or reference)  value. If a difference exists 

between the “actual value” and the “reference value”, it realises that 

an error has occurred and will change the input into the system to  

When drawing an 

error detector in a 

system diagram, you 

must always make 

sure the + is           

connected to the 

desired input and the 

Negative Feedback 

Positive Feedback 

Any system using an Op Amp as a       

comparator is known as two-state 

closed-loop control. The desired output 

it rarely met because the system is      

either on or off. 

A difference amplifier amplifies the difference        

between the reference level and feedback signal. 

This helps to prevent the “overshoot” and “time lags” 

that can be seen in a comparator-based system.   

Because of this it allows for the desired output to be 

reached, as the difference between the two signals 

will eventually be 0. 



Energy & Efficiency 
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