Particles and Medical Physics

Capacitors, electric and magnetic fields, nuclear physics, medical physics

N¢ (Wb)

e.m.f. (V)

A-Level Physics HQ &

Flux Linkage v. Angle of Coil

At 8=0° the coil is vertical. Field lines are
to the plane of the coil, flux linkage is maximum.
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At 8=90° the coil is horizontal. Field lines are —
to the plane of the coil, flux linkage is 0.

Induced e.m.f. v. Angle of Coil

At 6=0° the gradient of the flux linkage graph is , the top and
bottom edges of the coil are moving to field lines, e.m.f. = 0.
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At 8=90° the gradient of the flux linkage graph is
max. in the direction, the top and

bottom edges of the coil are moving
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to field lines, e.m.f. = max. and positive.

Capacitor Discharge Graph

100 Equation of the line is x = ,

where x=V, lor Q.

reduces to ___ % of initial voltage.
/

)After one time constant (t) voltage

Constant property: voltage
reducesby same _____inequal
increments of time.
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Capacitor Voltage v. Charge Stored Graph

V()

stored is proportional to the
between the plates.
p -

//\ [Gradient of the line is _]

The area under the graph represents the
stored in the capacitor, so __=1/»
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Radial Electric Field v. Distance (for a Point Charge)
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4
w B e A Electric field strength for a point charge
§ obeys an law with
i distance, e.g. if distance trebles the
electric field strength will fall to a
\ of the initial value.
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Radial Electric Field v. Distance2 (for a Point Charge)

Gradient of the line is ,
where Q is the magnitude of the

point charge.
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X-rays or y-rays Radiated from a Point Source v. Distance
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X-rays & y-rays radiated from a point source
obey an law with distance. |-
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Collimated X-ray Beam v. Thickness of Matter

]7

jquation of the lineis I= .
The intensity of a collimated x-ray beam

(rays are to each other) passing

through matter decreases
with the thickness of matter.

The thickness that causes the intensity
of the beam to decrease by half is
called the Half Value Thickness (xx).
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Radioactive Decay

Equation of the line is x =

, where x=Nor A.

After one half life (t»») number of undecayed
75 nuclei reduces to ___ % of initial number.

Constant property:

number of undecayed nuclei
reduces by same in
equal increments of time.
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No. Neutrons v. No. Protons for Stable Elements

—|As nuclei get larger a higher proportion
of neutrons are required to provide a
larger force to
balance out the

repulsion between protons.

Number of neutrons, N

_____..--""<Dotted line: shows where N=__.

Proton number, Z

Binding Energy per Nucleon v. Nucleon Number.

0 —
Nuclear

main product would be nearer to Fe-56 — net

can occur to elements to the left of Fe-56 as the

of energy.

Iron-56: the most nucleus because it
has the largest per nucleon.

Nuclear

be nearer to Fe-56 — net

can occur to elements to
the right of Fe-56 as the main products would

of energy.

Binding energy per nucleon (MeV)
(9]
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Flux Linkage v. Angle of Coil

At 8=0° the coil is vertical. Field lines are perpendicular
to the plane of the coil, flux linkage is maximum.
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At 6=90° the coil is horizontal. Field linesare |[——
parallel to the plane of the coil, flux linkage is 0.

Induced e.m.f. v. Angle of Coil

At 6=0° the gradient of the flux linkage graph is zero, the top and
bottom edges of the coil are moving parallel to field lines, e.m.f. = 0.
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At 8=90° the gradient of the flux linkage graph is
max. in the negative direction, the top and bottom
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edges of the coil are moving perpendicular to
field lines, e.m.f. = max. and positive.
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Capacitor Discharge Graph

100

Equation of the line is x = xpeAC,
where x=V, lor Q.

reduces to 37% of initial voltage.
/

JAfter one time constant (t) voltage

Constant ratio property: voltage
reduces by same ratio in equal
increments of time.
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Capacitor Voltage v. Charge Stored Graph

V()

Charge stored is proportional to the
potential difference between the plates.

//\ [Gradient of the line is 1/C. ]

The area under the graph represents the
energy stored in the capacitor, so W=1/>QV.
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Radial Electric Field v. Distance (for a Point Charge)

(6]
4
w B e \ Electric field strength for a point charge
; obeys an inverse square law with
i distance, e.g. if distance trebles the
electric field strength will fall to a ninth of
\ the initial value.
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Radial Electric Field v. Distance—2 (for a Point Charge)

Gradient of the line is Q4reo,
where Q is the magnitude of
the point charge.
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X-rays or y-rays Radiated from a Point Source v. Distance
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§ X-rays & y-rays radiated from a point source
obey an inverse square law with distance. | ——
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Collimated X-ray Beam v. Thickness of Matter
100 Equation of the line is /= lpet.

11710 (%)

The intensity of a collimated x-ray beam
75 (rays are parallel to each other) passing
through matter decreases exponentially
with the thickness of matter.

50

The thickness that causes the intensity
of the beam to decrease by half is

o5 called the Half Value Thickness (xx).
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Radioactive Decay

g 100 Equation of the line is x = xpe!, where x = N or A.

After one half life (t»») number of undecayed
75 nuclei reduces to 50% of initial number.

X

25

Constant ratio property:
number of undecayed nuclei
reduces by same ratio in equal
increments of time.

No. Neutrons v. No. Protons for Stable Elements

—1As nuclei get larger a higher
proportion of neutrons are required
to provide a larger nuclear strong

force to balance out the electrostatic
repulsion between protons.

--'-‘<Dotted line: shows where N=Z.

Number of neutrons, N

Proton number, Z

Binding Energy per Nucleon v. Nucleon Number.

Nuclear fusion can occur to elements to the left of Fe-56 as the
main product would be nearer to Fe-56 — net release of energy.

Iron-56: the most stable nucleus because it
has the largest binding energy per nucleon.

Nuclear fission can occur to elements to the
right of Fe-56 as the main products would be
nearer to Fe-56 — net release of energy.

Binding energy per nucleon (MeV)
&
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