Engineering OCR 
Core Exam Paper
R015 – Principles of Engineering Manufacture (Written Exam)
Exam: 1 hour 15 minutes
Worth: 40% of the qualification
Format: Multiple choice, short answers, extended responses.
This paper tests your understanding of engineering sectors, materials, tools, processes, CAD/CAM, quality and safety.

What the R015 Exam Covers
1. Engineering Sectors & Job Roles
Sectors: manufacturing, aerospace, automotive, electronics, rail, mechanical systems, etc.
Roles: machinist, CNC operator, quality inspector, design engineer, technician.
How different roles contribute to engineering manufacture.
2. Materials & Their Properties
Metals (ferrous, non-ferrous), polymers, composites, and modern materials.
Properties: strength, toughness, hardness, elasticity, malleability, conductivity, density.
Why specific materials are chosen for different products.
3. Manufacturing Processes
Traditional processes
Turning
Milling
Trilling
Casting
Forging
Joining methods (welding, soldering, adhesives)
Modern / automated processes
CNC machining
Laser cutting
Injection moulding
Additive manufacturing (3D printing)
Understand: how they work, advantages/disadvantages, accuracy, repeatability.
4. Tools & Equipment
Measuring tools: vernier calipers, micrometers, gauges.
Cutting and shaping tools: lathes, drills, milling machines.
Workholding: vices, chucks, clamps, jigs and fixtures.
Safety devices and PPE.
5. Production Planning
Workflow, scheduling, production routing.
Manufacturing documentation:
Job sheets
Engineering drawings
SOPs (standard operating procedures)
Interpreting engineering drawings (dimensions, tolerances, symbols).
6. CAD/CAM
CAD: designing using software, creating models and drawings.
CAM: CNC machining, automated cutting/production.
Benefits: speed, accuracy, repeatability, lower labour cost.
7. Quality Control & Quality Assurance
QC checks: measurements, checks against tolerance.
QA systems: ISO standards, documentation.
Inspection tools and equipment.
Importance of accuracy and avoiding defects.
8. Health & Safety
Workplace hazards and risk assessments.
Safety rules for machinery.

PPE and signage.

Legal requirements (e.g., Health and Safety at Work Act).
