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Now, all-important in making
measurements which is always ignored
in every college book is the uncertainty
in your measurement.

Any measurement that you make
without any knowledge of the uncertainty
is meaningless.

| will repeat this.

| want you to hear it tonight at 3:00 when
you wake up.

Any measurement that you make
without the knowledge of its uncertainty
is completely meaningless.

My grandmother used to tell me that...

at least she believed it...

that someone who is lying in bed is
longer than someone who stands up.
And in honor of my grandmother I'm
going to bring this today to a test.
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4  Fig. 4.1 shows a sketch graph of average binding energy per nucleon against nucleon number.
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Fig. 4.1

(a) The Sun releases energy through nuclear fusion. State in which region, A, B, C or D on the
graph, nuclei may release energy through fusion.

=T 1o o [1]
(b) The Sun releases energy at a rate of 4 x 10°5W.
Calculate the mass lost by the Sun in one second.

c=3.0x% 108ms1
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7 In April 1986 the Chernobyl nuclear reactor released radioactive caesium-137 into the atmosphere.
Caesium-137 has a hali-life of 30.1 years.

Show that, in June 2012, approximately 26 years after the release, less than 60% of the
caesium-137 remains.
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10 This question is about using accelerated protons in medicine.

COREL, MESNI=EFOER~DFARIZEATHIDTY,

The protons are accelerated to Kinetic energies of 220 MeV. The rest energy of a proton is 940 MeV.
BT BRI TR ILF—220MeVETIESN TWNAELET  BF ORI RLE—(X

940MeVTd,
(b) In a medical procedure a cluster of cells of total mass 3.0 x 10~%kg is irradiated with 220 MeV

protons.

Show that it will take at least 10° protons to deliver an effective dose equivalent of 125mSv to

the cluster of cells. SAETIE3.0 X 104kg DHERE D 12 220MeV D 5 F % R 5t
e= 16x 10-19¢C 5, MEHREMNM2EMSVELLT-HICHERHNIT REEGFD
quality factor of protons = 10 BIIHETHICLETH A LT . MEFRBIL10EE
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