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1. (4 )i m#E P molarity ~ molality ~ weight percent ~ ppm s 5 o

2. (A7)d BHECFEF AR %“f@% P B (8§ % ehg sdieF = dc(significant figures) & 4r e

T2

(42)fivesp 42 25°CPF 10°M @i pH &% 52 10°M @t pH 72 £.8 7 ]+ 7o

(4 & )3Fm P sengitivity e limit of detection (LOD) 5 # % fe o

(4 & )3 P systematic error f- random error 3 ® % e o

(4 #) Fluorescence f- phosphorescence 3 # % & ?
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(4 ~) Chromatography # normal-phase f- reversed-phase ik it 5 # 7 e ?

(6 # ) Chromatography # Eddy diffusion (multipath)f- longitudinal diffusion 5 #® % = ?
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11. (6 » )M B3y 7 e & K3 7% pH pF > P “,$ TERCTEAG IR AT T g
SRR ERBPEF EESRF] o

© 0O N o g bk~ w

H 1 1

252§ #c R=8.314 JK ™ mole, RV{"=PV¢, In(P/P), (Com/Cym), _?(T_ _?)
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12. (5 ) The right-hand figure shows the . < LT
ground and the first few excited states of lonization limit
24 1545 ——154p ——1sdd

He atom, and it also illustrates several, i)
but not all, allowed (solid lines) and
forbidden (dashed lines) transitions.
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What are the selection rules of the gt
allowed electronic transitions? ; R b

13. (5 # )The normal boiling temperature of benzene is 353.24 K, and the vapor pressure of liquid
benzeneis 1.19x10* Paat 20.0°C. Use the Clausius-Clapeyron equation to calculate (a)
AHvaparization (b) AS\/aporization-

14. (10 4) Is ¢x) = Ad* + Be™ an eigenfunction of the d/dx and d*dx operators? If so, what are
the eigenvalues? A, B, and k are rea numbers.

15. (5 %) Calculate the root-mean square speed of O, at 300 K.
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16. (10 4 ) The Lindemann mechanisms for a unimolecular reactions, A - P, are proposed as the
following:
A+M %~ A*+M
A*+M 05~ A+M
A* Of- P
(a) Derive the rate equation: d[P]/dt = kui[A] by applying the steady state to A*
(b) What are the apparent kg, in the limits of low and high M concentration, respectively?
(c) Plot ke vs. [M] ™, what information can be derived?

17. (15 # ) One moleidea gasfor which C, w=5R/2 undergoes the following processes from an
initia state characterized by T =300 K and P= 10° Pa:
(@) Itisexpanded reversibly and adiabatically until the volume tripled.
(b) Itisreversibly heated at constant volume until T increasesto 300 K.
(c) It is compressed reversibly and isothermally to P= 10° Pa.
Calculate g, w, AU, AH, and AS for each step in the cycle, and for the total cycles.
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