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Introduction
This practical activity is intended to be carried out as an investigation rather than being a defined set of instructions.
The apparatus provided allows for a variety of approaches which may be available as a circus of activities, or students may be instructed as to which to undertake.
Aims and skills covered
· To observe forced oscillations
· To observe damping of oscillations
Links to Specifications
Physics A
· 5.3.1(a) displacement, amplitude, period, frequency, angular frequency and phase difference
· 5.3.1(c)(ii) techniques and procedures used to determine the period/frequency of simple harmonic oscillations
· 5.3.3(a) free and forced oscillations
· 5.3.3(b)(i) the effects of damping on an oscillatory system
· 5.3.3(b)(ii) observe forced and damped oscillations for a range of systems
· 5.3.3(c) resonance; natural frequency
Physics B
· 5.1.1(a)(viii) free and forced vibrations, damping and resonance
· 5.1.1(c)(iii) for oscillating systems: the terms: simple harmonic motion, period, frequency, free and forced oscillations, resonance, damping
· 5.1.1(c)(vi) T = 2  with f = 1/T for a mass oscillating on a spring
· 5.1.1(c)(vii) T = 2  for a simple pendulum
· 5.1.1(d)(ii) qualitative observations of forced and damped oscillations for a range of systems
Practical Skills
· 1.2.1(a) apply investigative approaches and methods to practical work
· 1.2.1(b) safely and correctly use a range of practical equipment and materials
· 1.2.1(d) make and record observations/measurements
· 1.2.1(e) keep appropriate records of experimental activities
· 1.2.1(f) present information and data in a scientific way
· 1.2.1(g) use appropriate software and tools to process data, carry out research and report findings
· 1.2.1(j) use a wide range of experimental and practical instruments, equipment and techniques appropriate to the knowledge and understanding included in the specification
· 1.2.2(a) use of appropriate analogue apparatus to record a range of measurements to include length/distance and angles 
· 1.2.2(b) use of appropriate digital instruments 
· 1.2.2(c) use of methods to increase accuracy of measurements, such as timing over multiple oscillations, or use of fiduciary marker, set square or plumb line
· 1.2.2(d) use of a stopwatch for timing
CPAC
· (2) Applies investigative approaches and methods when using instruments and equipment
· (3) Safely uses a range of practical equipment and materials
· (4) Makes and records observations
Mathematical skills
· M0.1 Recognise and make use of appropriate units in calculations
· Recognise and use expressions in standard form
· M1.1 Use an appropriate number of significant figures
· M1.2 Find arithmetic means
· M3.1 Translate information between graphical, numerical and algebraic forms
· M3.2 Plot two variables from experimental data
· M3.3 Understand that y = mx + c represents a linear relationship
· M3.12 Sketch relationships which are modelled by: y = sin x, y = cos x
Equipment (per learner or group)
· set of masses
· pendulum bob
· string
· spring
· cardboard
· protractor
· set square
· stand, boss and clamp
· stopclock
· data-logger with position encoder (if available)
· vibration generator (if available)


Health and safety
· Avoid dropping masses, a box with bubble wrap under the masses will cushion any fall.
Before carrying out any experiment or demonstration based on this guidance, it is the responsibility of teachers to ensure that they have undertaken a risk assessment in accordance with their employer’s requirements, making use of up-to-date information and taking account of their own particular circumstances. Any local rules or restrictions issued by the employer must always be followed.
Notes
· These practical activities are not controlled assessments, should not be carried out in exam conditions and can be adapted by the centre. Students can collaborate during the activities which should take place as part of the normal teaching sequence. They are intended to be formative with students acquiring and practising skills throughout the course. 
· To achieve a pass in the Practical Endorsement each student is required to demonstrate competence in all the skills, apparatus and techniques listed in section 1.2 of the specification and assessed against the Ofqual Common Practical Assessment Criteria (CPAC) at the end of the course. 
· The skills, apparatus and techniques can be demonstrated during any practical work undertaken during the A Level course whether an OCR practical activity or not.
Recording
As evidence for the Practical Endorsement students should have written qualitative observations of forced oscillations. They should have given detail of their intended method, any modifications required and variables taken into account for observing damping. They should have evidence of the data collected in a clear and logical format followed by a conclusion and evaluation of results using appropriate scientific terminology and units.  All work should be clearly dated.
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