1. > points each)
The Sun emits rediant energy at the rate of 3.9 % 107 5™ What is the rate of s 1oss fin

A
silograms per secund’ of the Sun?
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Weite out the fusior mechanisn. the' i responsible for D0% of the Sun's encrgy cutpat.
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Elements leavier then He kot lighter thea Pe ars primarily produced by ied glanls. Woils the most

C)
inpotant nuclear rezchiions tor producing 30
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Iy Wrira the nuelesr reactions fer producing (- Al ina red giant.

by renserable gebere was geepTable  oebinced mvzlour recticiig )
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Fy  How is “*U produeced in naturc?
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2.

{2 points ach)
A)

Calculate the longest wavelzagth ¢ light {in nanometers) thal van he ahsorbed by an electron
confined it a quanniue dul of diameter = 1.0 nm (nse our 1-D model’,
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By  Sketch the wavefunction for an clectron in the n= 4 statc of this quantum dot.
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fe CAS quentum dets thet vou made in lab wers actuallv single crystals which have a diamond-
Lke {zincblende) structars. Sketeh the wnit cell, label iz the ulims.
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[ Sketch cnd lakel the eleowom: band structurs of CdS [show Termi level),
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Ey  Aslemperature increases, the el=etdcal conductvity of CdS will 1ML ied s 2

Fi  Sketch and label the electonic band structure expacied for qoartz (500, Explain your arswar,
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3. [54+8+4+8 poinis)
Ab Explem why the density of marcary (13.35 goem ") s significantly higher than that of cadmivm
(8.65 g-con ), whersas the density of cadmivm is ocly slightly preater than thet of =ine (7 14 EorT )
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B} Idenrify the eloment with thc lzrger atomic radius in cach of the follow ng pairs: () scamcinm amid
titaniunn by copper aad gold; (¢) vanadinm and ninhiom: (d) rotheniom and ssmine,
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) The lesst renctive metals are ';*,:.ﬂcll e} FII.} .:._'ﬁ'i i

The demsestelements are 3% i Uvn and | -.r-.:.J. LW

L Wiite the Dalunced chemice] ecuations for the reactions betwsaen (a) Frhinm ard axvgen: (b
lithivm end nitrogen; (o} sodium amil warar; (d) potassiurn superoxide and waler.
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4. (541045 points)  Silver is the best kmowa cenduztor,

Al Sketch its enzigy bunel thapram. labeling the Formi energy,
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B} Caleulate the atcowic redivs of silvor given that is density is 10.5 /e and that 1t “omms an oo
crystal,
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