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PAG11: Investigation
11.3: Determining the magnetic field strength of a magnet
TEACHER/TECHNICIAN
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Introduction
The investigation is included as one of the practical activities contributing to the Practical endorsement which allows centres to either
a) Provide a set of equipment which is common to all students to complete an activity based on the same instructions
b) For each student, or group of students, to carry out an activity which they have selected and designed themselves.
The main consideration is that in each case it is the students who determine the variables to control and measure, who design the table and interpret and present their results.
It is expected that students will use the balance to determine the force on a magnet when a current flows through a fixed conductor adjacent to the magnet. There are many factors students may consider to improve the outcome of the experiment and it is left open ended to allow demonstration of the student’s investigative skills.
There will be separate guidance on possible titles for individual or group investigations. This is one of three suggested activities which complement the requirements of the specification learning outcomes.
Aims and skills covered
· To demonstrate investigative skills
· To research, plan and implement a practical activity
· To make quantitative observations
· To relate observations to research or theory
Links to Specifications
Physics A
· 6.3.1(c) magnetic field patterns for a long straight current-carrying conductor, a flat coil and a long solenoid
· 6.3.1(d) Fleming’s left-hand rule
· 6.3.1(e)(i) force on a current-carrying conductor; F = BILsin
· 6.3.1(e)(ii) techniques and procedures used to determine the uniform magnetic flux density between the poles of a magnet using a current-carrying wire and digital balance
· 6.3.1(f) magnetic flux density; the unit tesla






Physics B
· 6.1.1(a)(iii) electromagnetic forces; qualitatively as arising from tendency of flux lines to contract or interaction of induced poles; quantitative calculation limited to force on a straight current-carrying wire in a uniform field
· 6.1.1(b)(i) Make appropriate use of  the terms: B-field, magnetic field, flux, flux linkage, induced e.m.f., eddy currents
· 6.1.1(c) Make calculations and estimates involving:(i)  = BA, (ii) F = ILB
· 6.1.1(d)(ii) determining the uniform magnetic flux density between the poles of a magnet using a rigid current carrier and digital balance
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(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 distance and temperature
· 1.2.2(b) use of appropriate digital instruments 
· 1.2.2(g) designing, constructing and checking circuits using DC power supplies, cells, and a range of circuit components
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
· M0.2 Recognise and use expressions in standard form
· M0.3 Use ratios, fractions and percentages
· M1.1 Use an appropriate number of significant figures
· M2.3 Substitute numerical values into algebraic equations
· M2.4 Solve algebraic equations
· M3.1 Translate information between graphical, numerical and algebraic forms



Equipment (per learner or group)
· various metal bars, including copper, aluminium and steel or iron
· magnet
· electronic balance
· power supply
· ammeter
· voltmeter
· stands, clamps and bosses
Health and safety
· Be aware that connectors and leads may become very hot when high currents pass.

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.
Recording
As evidence for the Practical Endorsement students should have detailed their research and planning, their method and the variables which they took into account. They should have evidence of their observations and data collected in a clear and logical format. All work should be clearly dated.
Calculations and an analysis and evaluation of their results will support their preparation for the written examination.
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