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International Master’s Programs of Chemical Engineering in the Graduate School of Engineering,
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£l H_“Subject : FA#{l5~ Basic Chemistry (1 #,"1 sheet)

1. (20 m.720 points)

B& m ORTHE L O—RICEERAFART L CHUIAD BTG, KTy LR LF —

Vx) 1%, L FORMEIZHD. BFH%E n, h=h2nk 7T %. /Answer the following questions. A particle of mass

m 1is confined in a one-dimensional infinite well potential of width L. The potential energy V(x) satisfies the

following conditions. Let the quantum number be » and 7%= A/2m.

O<x<L V)=V,

x<0,x=L V(x)=o»

(1.1)  ZOR Ik 2 ERH ¥, b= —F, %23k L. /Find the normalized wavefunction ¥, and
the energy eigenvalues E, for this particle.

(1.2) &1 n=2 OFE—RHEREBICBNT, K 3MEET DR E DN b IR O E 2R D L.
/ Find the position (x) where the probability of the particle existing in the first excited state of n=2 is
lowest.

(1.3)  ZOR DN EOHIFHEZR D K. / Find the expected value of the particle's position.

2. (10 #.710 points)

,C6H13 Sy reaction

wC
H3C‘H/ Br

EFED SN KTRIZOWTE 2L, ZOKISEE THD, (R)-2-7 0474 O e L

[a]= — 39.6°T&%. / Answer the following question about the above Sn1 reaction. The specific rotation of

(R)-2-bromooctane is [a] = —39.6°.

2.1)  ZOEDERPINZONT, HlELELZTRIL TRk, 2DIDZE 2 - EH . /Predict
and describe the specific rotation of the product of this reaction. Explain the reason .

22) ZORIEOMEE 2 51T HH51ELEOB B ZFLE . /Describe the method to double the reaction

kinetics and the reason.

+OH —

3. (20 #1,20 points)
R DD ZERR 2D K. /Fill the blank.

Addition reaction E2 reaction
y CHy . Br, C,HsONa
—_ —_—

@1 =%, (a) (b)

SN2 reaction

CyH50"
CHg 25 (c)
(3:2) HsC-C—CH—Br —
CHj S
Sn1 reaction (d) + Alkene

C,H50"



