
 

 



Problem 1:  (D) 

Doped semiconductors 

Dopants for n-type silicon or germanium semiconductors come from column 5 of the periodic table 

Problem 2:  (D) 

Particle physics discoveries 

Problem 3:  (C) 

Bragg reflection 

 

2dsinθ = mλ 

Problem 4:  (D) 

Conservation of lepton number 

The weak interaction also conserves lepton family number. 

Problem 5:   (E) 

Statistical Mechanics 

Problem 6:  (D) 

Superconductors, Cooper pairs 

Problem 7:  (D) 

Flavor-changing reactions  

The weak interaction induces flavor-changing reactions, such as p --> n + e + + νe. 

Problem 8:  (B) 

The eigenvalues of a Hermitian matrix 

Denote the eigenvalues by λ.   (2 - λ )2 – 1 = 0. 

Problem 9:  (E) 

Doped semiconductors 

Dopants increase the conductivity. 

Problem 10:  (D) 

Diamond Structure 

The diamond lattice consists of two interpenetrating face centered cubic Bravais lattices, displaced 

along the body diagonal of the cubic cell by one quarter the length of the diagonal. 



               

 

Problem 11:  (B) 

Electron capture reaction 

p + e --> n + νe. 

Problem 12:  (E) 

Conservation of strangeness in the strong interaction 

All other answers are wrong. 

Problem 13: (B) 

Conservation laws 

All the other reactions are forbidden. 

Problem 14:  (A) 

Wien law:  λ = constant/T 

When the temperature of the background was 4 times higher than now, the peak wavelength of the 

cosmic microwave background radiation was ¼ as large as it is now, the cosmic length scale was ¼ what 

it is now. 

Problem 15:  (A) 

Energy conservation 


