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Q1. ltis very important to understand the definitions of accuracy and precision and to recognize the
difference between precision and accuracy. (A) is a measure of how close a measured analytical
result is to the true answer. For most analytical work, the “true answer” is not usually known. We
often work with an “accepted” true or “accepted reference value” . (A) is evaluated by analyzing
known, standard samples. (B) is a measure of how close replicate results on the same sample are to
each other. A common analogy used to envision the difference between accuracy and precision is to
imagine a bull’ s—eye target used by an archer. If all the arrows hit in the bull’ s-eye, the archer is
both (adjective of (A)) (has hit the center) and (adjective of (B)) (all the arrow are close together).
If the archer puts all the arrows into the target close together (a tight shot group) but to the upper
left of the bul’ s-eye, the archer is (adjective of (B)) but not (adjective of (A)). If the arrows hit the
target in many locations — top, bottoms, center, left, and right of the center — the archer is neither
(adjective of (B)) nor (adjective of (A)).

[definition; ®%, arrow: &, bull’ s-eye: #ZRY, adjective : 2Rz

Q2. The molecule absorbs energy and an electron is promoted to one of the higher vibrational levels in the

singlet state: this is a vibrationally (C: ground, or excited) electronic state. The vibrationally excited

molecule will rapidly relax to the lowest vibrational level of the electronic excited state S;. This relaxation
or loss of energy is a radiationless process. Energy decreases but no light is emitted. (D: What is the

radiationless process called? Choose the following options; vibration relaxation, internal conversion, or

intersystem crossing.) Now the molecule can return to the ground state Sq by emitting a photon equal to

the energy difference between the two levels. This is the process of (E): excitation by photon absorption
to a vibrationally excited state, followed by a rapid transition between two levels with the same spin state
(singlet to singlet) that results in the emission of a photon. The emitted photon is of lower energy (longer
wavelength) than the absorbed photon. The lifetime of the excited state is very short, on the order of
1-20ns, so (E) is a virtually instantaneous emission of light following excitation.

[vibrational relaxation: ¥REI#EEF], internal conversion: NERERHa(ZEHE), intersystem crossing: IBEI R =,
photon: Yt F(HZEZELERFE D &), to the energy difference between the two levels: 2 D DEERI D
T RILF—2, virtually instantaneous AA; FEE _FBRRIN A AA)
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SIVUARYT MLIF—BICBEAKRENR M= XEEANS, L—Y—#(vr), X b
— IR (vs), FUVFAR =9 ZXB(Vr)D=DD;F# %, Rk v) & IRENEMB O
POEE(v)ERAVWTRELTRLGEIWL, (Bl v = vi+ vs— vast+ - - - )
ST RILF—[El, TS5 E#Hlh:663%x10%Js]Ed 5 &, KR, RE#v], K
[v], st#Elc: 3.00x10° m/s]l& DREIDERREEZ LS, &, 2TOREEAVLES
(A%

E=nC )=n( )=n )
ENTEEB THET 5 — R LHE R (wavelength) 5838 (& 200~800nm T&H 5., S %K
(wavenumber) [CHRE L 72 & (),
BFRAEVERH(Tor ), Euz@E(—)e LT, 1| EERE IBERE, 4 BERES
wErEn, W, AEVEEEMORERKXTH S, M= 25+1

5 URIZ, n-n"8&%, n—n'8%, d-dBBORINARYT MLERLEE, BRINARYT MLIZTERT LS
BEF(wavelength) L8 E () I 2B %, ROEAEZMBTAHAWVWTEZI ARSIV, (B4 p 8EIC

Lo THRMESNDOFHuE, RIRA, BEEY SHOBE AIEK]
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n-n* transition
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d-d transition
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®
NH; NH, N
Na,CO, NaNo,
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Hel
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Sulfanilic acid
@
N=N OH
OH
+ —
93
2-Naphthol

UTRIZEEMBEREZRLEZ, UTOEEHSKRIE, ORFEADTEBEFREADTDOLEELD
BN EZZ, TOEBEIZZALRIV, £z, QBEFERAEDINEELTICAAZTLERE
BIEREEA HEREA LR X0,

[ 8 ] http://www.hsc.csu.edu.au/chemistry/core/monitoring/chem943/943net.html
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A Absorption spectrum

¥

wavelength/ nm

2013 FEER ot TR p.3



