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Question 12

12 Which of the following statements best describes the reason why some materials become
superconducting at very low temperatures?

(A) The ions in the superconductor form a regular crystal lattice. There are long
channels through the lattice along which the electrons can pass without colliding
with the lattice.

(B) Vibrations of the crystal lattice are so small that they do not interfere with the
motion of the electrons.

(C) Electrons in a superconductor have very low energy. Their energy is so low that
they cannot transfer energy to the crystal lattice in a collision.

(D) Electrons ‘pair up’. These electron pairs pass through the crystal lattice of the
superconductor without losing energy in collisions with the lattice.

Choice | Band 1/2 Band 2/3 Band 3/4 Band 4/5 Band 5/6
A 43.9 32.3 15.5 5.3 3
B 12.2 14.9 16.3 59 4.8
C 16.1 7.9 1.2 0.3 0
D 27.8 44.8 67.1 88.5 92.2
N 0 0 0 0 0
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The table and graph show, for the groups of students whose marks in the examination corresponded to the
borderline between two bands, what percentages of each group selected the responses A, B, C and D. N is used to
identify: No valid response.
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