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L Select the best answer :  (y = -—m?-h- sh=""~— ;A=-logT=ac) %ﬁﬂ%
( ) Electron spin resonance (ESP) is related with which of the followings? /ﬁ
(a) x-ray (b) UV (c) IR (d) microwave

() We know about moving bodies of any mass can emit energy wave. If the speed of a fﬁif 1‘4{)

a -particle having mass 6.6x10?" kg is 1.5x107 m/s, the expected wavelength of

(a) square planar () tetrahedral (c) pyramidal (d) trigonal planar (¢) octahedral
( ) The type of hybridization for the P atom in PF, - is

@sp ()sp? (©sp® ()sp’d () sp’d®
( ) Which of the following species is paramagnetic(M{ak44)?

(®) 25Cu*?  (b) F (c) 3A1*® (d) 3Zn _
() Which of the following sets of elements is in the correct order of atomic radius?(smallest

one first, etc.)
(28) Ga<Ge<As (b)B<Al<Ga (c)I<Br<Cl (d)As<S<P (¢)P<S<C

( ) Rank the elements C, O, Na, Al in order of decreasing ionization energy (IE) ?

(@)C>0>Na>Al (b)O>Na>C>Al (c)O0O>C>Al>Na (d) Al>Na>0>C
() Which of the following is not true ?
) (2) Nonmetallic oxide will react with water to produce acids .

(b) When metallic oxide react with water, they typically form bases .

(c) Nonmetallic oxides can react directly with bases in neutralization.

(d) Metallic oxide can not react directly with acids in neutralization.
( ) Which of the following oxides do exhibit the most acidic behavior ?

®CLO;, @S0,  (c)ALO; (d)SO; (e) POy
{ ) Which of the following statements regarding to x-ray spectrometry is not true?

{(a) The excitation medium is electron beam.
(b) x-ray spectra result from the most inner electrons transition in the atom.

{c) The short-wavelength limit for x-ray depends upon the voltage in the following:
A‘O = —he =
eV A\’

(d) x-ray emitted from cathode(f #%) in x-ray tube.

() The corresponding atomic number to 2.289x10® cm of K, line of x-ray is
(=)12,Mg (M)13,Al (c)19,K (d)25,Mn (e) 26, Fe

( Moseleys’ constant a =2.5x101% ,0=1) ,

( ) Which of the following is the radiation source of atomic abserption spectrometer?

(a) hollow cathode or metal analyte ( & K &-# 4tk ) (b) flame

(c) microwave radiation * (d) tungsten (W)lamp
() n—> =" electron transition is associated with the absorption of

(a) microwave (b)IR (c¢)visible (d)UV (e) x-ray
( ) Which of the following compounds presents the longest A, of UV?

(a) benzene (b) naphthalene (c) anthracene (d) naphthacene (e) pentacene
( ) The most proper absorbance in UV or visible spectrometry is

(2)0.01~01 (»)02~08 (c) 08~15 (d)0~2
( ) Calculate the absorptivity(a) based on the following data :A,,,=265nm; transmittance (T)
=10% ; ¢ = 1.0mg/100ml ; cuvette length(/) = 1.00 cm
@)1 (b) 10 (c) 100 (d) 1000
( ) The number of fundamental vibration of CH, molecule is
@3 M5 @©@7 @9 ()10
( ) The fingerprint region(k & ) of IR(4z sh th B ) is
(a) 700nm~3.0um (b) 3.0um ~ 8.0um (c) 8.0um ~15.0pm (d) 15.0um ~40.0pm
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Vi
emission would be (a) 4.3 (b) 6.7 (c) 7.9 (d) 9.1 x10* nm. (h =6.626x10"* js) )\’ ?2?’
() According to VSEPR theory the geometry of the atoms in the carbonate ion, CO,* is @)
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() Which of the following statements on molecular vibration is incorrect ? /ﬁ
(a) Stretching - Alternating interatomic distance,
(b) Bending -Change in bond angle between bonds with a common atom. f
(c) Rocking is a kind of in-plane bending vibration. } )}Q
(d) Wagging is a kind of out - of- plane bending vibration..

(e) Twisting is a kind of in- plane bending vibration
() Analternative process of energy state transition in fluorescence radiation that the molecule/
undergoes collisions with other molecules and drops to vibrational levels within the same

electronic state is called
(a) Internal quenching  (b) collisional quenching  (c) vibrational relaxation

(d) intersystem crossing
( ) Which of the following substituents decreases the fluorescence ?
(®)-NO, (b)-NH; (c)-OH (d)-F (¢)-OCH,
() Which of the following lamps will be the line source of spectrofluorometers ?
1. Mercury lamp 2. Tungsten lamp 3. Xenon lamp(i#% & %)
(a) 1,2 b 13 ©23 (d) all of the above
() Which of the following will determine the magnetic field of atomic nuclei spin and the
chemical shift ({442 ) in NMR spectra (i st 3 1 ) ?
(a) electron (b) neutron (c) proton (d) the other atomic nuclei
() How many different “kinds” of H atoms(or NMR absorption peaks,5) are there in the
folloeing molecule ?
@2 (b)3 ()4 ()5 () 6
() To predict the splitting of signal pattern of CH, — in the following molecule: o
(a) siglet (unsplit) (b) doublet (split in two) Il
(c) Triplet (split in three) (d) quartet (split in four) CH,CCH,CH,

II. Complete and balance the following equations If no reaction occurs, so state .
@Chy + Bry, -—

bBry, + I,y —
©N,Osy+ H,0, —
@) ALO, + R, —
(©)Ca, + HLH* -

11 Consider the molecule BrF,
(a) Draw all possible geometric arrangement of bonding and lonepairs.
(b) Tabulate the different kinds of repulsions where angles are approximately 90°C.
(¢) Predict the correct molecular shape.

IV. Complete the molecular orbital energy diagram for CH,.(3:mEH R FA 5 FRRE)
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3.Estimate the absolute deviation and the coefficient of vari High/foy )he results of the fbllowlng
calculations. Round each resuit to include only significant fig ‘m

umbers in parentheses are
absolute standard deviations. (9%) /j\) ’%
(a) 143(+ 6) - 64(+ 3) g
y= = 5.9578x102 + ? ”f’ %
1249(+ 1) + 77(¢ 8) ,\
(b) y = log[2.00(+ 0.03)x10™] = -3.69897 + ?

(c) y=[4.73(1 0.03)x10™]® = 105.8238  ? . ? .{\;@/

4. The homogenesity of a standard chloride sample was tested by analyzing portions of the
material from the top and the bottom of the container, with the following results: (8%)
% Chioride

Top Bottom Is nonhomogeneity indicated at the 95% confidence level ? (8%)
26.32 26.28

26.33 26.25

26.38 26.38
26.39
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5. A method for the analysis of codeine in prescription drugs yis%gfthe following resuits when
applied to a codeine-free blank : 0.1, -0.2, 0.3, 0.2, 0.0, -0.1 myy'¢ etwh. Cailculate the detection

limit (in terms of milligrams of codeine) at the 99% confiden }%l upon the mean of
four analyses. (8%) %ﬂ?/
_ /";

6. Students measured the concentration of HCl in a solution by titrations using different indicators to
find the end point.

Indicator Mean HCI concentration (M) Number of

(1 ) standard deviation measurements

Bromothymol blue 0.095651.0.00225 28

Methyl red 0.08686+ 0.00098 18

Is the difference between indicators 1 and 2 significant at the 95% confidence level ? (8%)

£ (625 )7




100876

THBERE At2 BF3AF — FMMEAEKSGOHASE

AR # 8 e ¥ ® B M * 2® by £

S L R BT miet |89 % 1 B 11 a2 @

OMEELRMA 6 R - wBANBKRRIREE AL RAFRERT - BRI BT -
QERRMASLRE(FR) - (42) -

W !
Table Values of ¢ for Various Levels of Probability ) Y })\',b 3 /’
. Degroes of R . Factor for °°““?"f€ Interval e %
-1 Preedom 80% 90% 95% 9% 99.9%
: 1 3.08 631 127 637 637
: e 23 3% sm M5 b Confidence Levelsfor Various
4 1.53 213 278 4.60 8.60 Values of z
5 1.48 202 . . 287 403 6.86 .
6 1.44 1.94 245 mn 5.96 Confidence Levels, % z
7 1.42 1.90 236 3.50 5.40
8 1.40 1.86 231 3.36 "oso4 50 0.67
9 138 1.83 2.26 325 478 :: :-‘2’2
10 137 1.81 2.23 317 4.59 % ot
& 11 136 1.80 2.20 3.1 444 o 196
12 1.36 178 218 3.06 432 % 200
13 1.35 177 2.16 301 422 % 258
14 1.34 1.76 2.14 298 414 9.7 3.00
w 129 1.64 1.96 2.58 329 9.9 329
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(20%) 1. Determine the length of the curve given by the graph of y = /(I{ = "?

between g = A and b= 2% and partition size n=8.

4

(20%) 2. Suppose that a quantity X is normally distributed with mean 3 and standard ;
deviation 2. Find the fraction of the population that falls into the intervals:
10%(1)P(X=[2, 5]) 5%(2)P(X<2) 5%(3) P(X>5)

(20%) 3. A screening test for a disease show a positive test result in 90% of all cases
when the disease is actually present and in 15% of ail cases when it is not.
Assume that the prevalence of the disease is 1 in 100. If the test is
administered to a randomly chosen individual, what is the probability that
the result if negative?

(20%) 4. Assume a 1:1 sex ratio. A woman who is a carrier of hemophilia has four
children with a man who is not hemophilic. What is the probability that she
has one daughter who is not a carrier, one daughter who is a carrier, one son
who is, and one son who is not hemophilic?

(20%) 5. A class of 28 people collected the following data, which represents their
heights x and arm spans y (rounded to nearest inch).
(60,61),(65,65),(68,67), (72,73), (61,62), (63,63), (70,71), (75,74), (71,72),
(62,60), (65,65), (66,68), (62,62), (72,73), (70,70), (69,68), (69,70), (60,61),
(63,63), (64,64), (71,71), (68,67), (69,70), (70,72), (65,65), (64,63), (71,70),
(67,67)
Find a linear model to represent these data and estimate the error.
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b 0 1 2 3 4 5 6 7 8 9

0.0 [ 5000 5040 S0R0 51200 5160 LS199 5239 5279 5319 5359
0.1} 5398 5438 5478 5517 5557 5596 5636 5675 5714 5754
0.2 | 5793 5832 5871 5910 5948 .5987 6026 6064 6103 .614)
03 1 6179 6217 6255 6293 6331 6368 - 6406 6443 6480 6517
04 | 0554 6591 6628 0664 6700 6736 6772 6808 6844 6879
05| 6915 6950 6985 7019 7054 7088 7123 7157 7190 7224
06 | 7258 7291 7324 7357 7389 7422 7454 7486 7518 7549
077580 7612 7642 7673 7704 7734 7764 7794 7823 7852
08 | 7881 7916 7939 7967 7996 8023 BOSt 8078 8106 8133
09 | 8159 8186 8212 8238 8264 8289 8315 8340 .8365 .8389
LO | 8413 8438 8461 8485 .BS08  .8531 8554 8577 8599 .8621)
1.1 | .8643 8665 .8686 .B708 .8729 8749 8770 8790 8810 .8830
1.2 | 8849 .BRAY BEBE .8907 8925 .8944 RO62 .8980 8997 9015
13 ] 9032 9049 9066 Y082 9099 LIS 9131 9147 9162 977
1.4 | 9192 9207 9222 9236 9251 9265 9279 9292 9306 9319
1519332 9345 9357 9370 9382 .9394 9406 9418 9429 9441
L6 | 9452 9463 9474 9484 9495 9505 9515 9525 9535 9545
1.7 1 9554 9564 9373 9SH2 9591 9599 9608 9616 9625 9633
1.8 | 9641 9649 9656 9664 9671 9678 9686 9693 9699 .9706
191 9713 9719 9726 Y732 9738 9744 9750 9756 9761 9767
20 %9772 9778 9783 9788 9793 9798 9803 9808 9812 9817
2.0 | U821 UR26 9830 U834 Y38 U842 9846 9850 9854 9857
22 [ Y861 9864 9R6B 9871 9R7S 9878 9881 0884 9887 9890
23 108U UKV 9RYE 9901 9904 9906 99w Y91 9913 9916
2.4 1 9918 9920 9922 9925 9927 Y929 UY31 9932 9934 9936
25 1 9938 0940 VU4 9943 9945 9946 9948 9949 9951 9952
26 ] 9953 Y955 9956 9UST 9959 9960 9961 9962 9963 .9964
2.7 1 9965 9966 9967 9968 9969 9970 9971 9972 9973 9974
2819974 9975 9976 9977 9977 9978 9979 9979 9980 998l
2.9 1 Y981 9YR2  UU82  9YR3  0uB4 9984  9YB5 9UBS 9986 9986
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