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Consider the titration of 25 mL of 0.10 M acetic acid (CHsCOOH, Ka=1.8x10-%) with 0.10 M

sodium hydroxide solution:

(A) Before titration, the initial pH of 0.10 M HOAc solution is equal to 1.0

(B) After adding 12.5 mL of 0.10 M NaOH to the solution, the pH of the solution is equal to
474

(C) At equivalence point, the pH of the solution is equal to 7.0

(D) Methyl red could be used as the indicator in this titration

Which of the following statements is (are) true?

(A) The net reaction in a hydrogen-oxygen fuel cell is the conversion of H2 and O2 to water

(B) Oxidation and reduction accompany all chemical changes.

(C) Oxidation and reduction describe the loss and gain of electron(s), respectively.

(D) Oxidation and reduction result in a change in the oxidation states of the species
involved.

Which of the following are structural isomers?
(A) optical isomers

(B) geometric isomers

(C) coordination isomers

(D) linkage isomers

Which of the followmg compounds has the highest boiling point?
(A) CHa

(B)CO

(C)O2

(D)N2

Calculate the pH of a solution that contains 3.25 M HCN (Ka = 6.2x101%), 1.00 M NaOH

and 1.50 M NaCN.
(A) 8.28
(B) 8.86
(C)9.18
(D)9.25

Which of the following pairs of compounds can be used to 1Ilustrate the law of mu!t[ple
proportions?

(A) H2S and HCI

(B) NO and NO2

(C)NH4 and NH4CI

(D)CH4 and CO2

The solubility product of AgCles) is 1.8x10-° under standard condition. What is its AG? ?
(log 1.8 = 0.255)

(A) 13.3 kecal/mol

(B) 1.33 kcal/mol

(C) 133 kecal/mol

(D) 0.133 kcal/mol
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8. Choose the correct conversion in the followings:
(A) 15 nm = 1.5x10°%m
(B) 75 mg = 7.5x102¢
(C)5 pl =5x%x106 L
(D)104°F = 72°C

9. A student weighs out 0.5681 g of potassium hydrogen phthalate (KHP, molar mass = 204.0
g/mol) and titrate to the equivalence point with 21.54 mL of a stock NaOH solution. What is
the concentration of the stock NaOH solution?

(A)0.01293 M
(B)0.1293 M
(C)0.06463 M
(D)6.463%x103 M

10.A 0.5865 g sample of lactic acid (CsHsOs) is burned in a calori
is 4.812 kJ/C. The temperature increase from 23.10°C to 24
heat of combustion of lactic acid.

(A)-8.902 kJ/mol
(B)-15.18 kJ/mol
(C)- 1366 kd/mol
(D)none of the above

3

eter whose heat capacity
5C. Caicuiate the molar

<}

11.A system which undergoes an adiabatic change (i.e., g = 0) and does work on the
surroundings has:
(A)w-.0,AE~"0
(B)w>0, AE -0
(C)w:=0,AE- 0
(D)w-"0, AE -0

12. Which of the following statements about voltaic and electrolytic cell is (are) correct?
(A) The anode will definitely gain weight in a voltaic cell.
(B) Oxidation occurs at the cathode of both cells.
(C) The free energy change, AG, is negative for the voltaic cell.
(D) The electrons in the external wire flow from cathode to anode in an electrolytic cell.

13.According to the valence bond theory, which hybridization orbital of Xe atom in XeF: is
used to bond with F atom?
(A)sp
(B) sp?
(C)sp®
(D)dsp?

14.The density of a gas was measured at 2.50 atm and 127°C and found to be 2.00 g/L. What
is the molecular mass of the gas?
(A) 13.1 g/mol
(B)26.3 g/mol
(C)227.7 g/mol
(D)2661 g/mol
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15.For one mole of the following gases at 25°C and 1 atm: Hz, He, and CHas, choose the
correct statement.
(A) The average kinetic energy: Hz>He >CHs
(B) The average molecular speed: H2>He > CHs
(C) The effusion rate of the molecules: H2>He>CHa

(D) The density of the gas: H2>He >CHa

16.For a solution of 34 wt% HNOs3, calculate the molarity of the acid if the density of the
solution is identical to pure water.
(A)8 M
(B)6.1 M
(C)5.4 M
(D)7.1 M

17.For the following central atom (underlined), which one has the sp? hybrid orbitals?
(A) PFs
(B)SOs
(C)BCls
(D)CH20

18.Calculate the ASsys for the reversible, isothermal compression of 2.0 mole of ideal gas
molecules from 1.0 atm and 4.0 L to 20 atm and 0.20 L at 298K.
(A)-26.4 JIK
(B)-63.5 J/IK
(C)-54.3 JIK
(D)-49.8 JIK

19.Which one of the following orders of bond lengths is correct.
(A) SiCls>CF4>GeBrs
(B) GeBra>CF4>SiCls
(C)CF4>GeBra>SiCls
(D) GeBrs>SiCls>CF4

20.Which of the following combinations of names and formulas is (are) incorrect?
(A) PCls: Phosphorus pentachloride
(B) NO2: nitrate
(C)NaHCOs: sodium carbonate
(D) ClO4: perchlorate
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1. Consider the reaction of butane with oxygen to produce carbon dioxide and water.

(a) Please write down the balanced chemical equation for this reaction. (2%)

(b) If 3.0x10° g of butane is reacted with 3.0x103 g of oxygen, please indicate the limiting
reactant. (2%)

(c) What mass of carbon dioxide and water will be produced? (assuming 100% yield) (6%)

2. The volume of a sample of pure HCI gas was 189 mL at 25°C and 108 mmHg. If was
completely dissolved in about 100 mL of water and titrated with a NaOH solution; 15.5 mL of
NaOH solution were required to neutralized the HCI. Calculate the molarity of the NaOH
solution. (Atomic Mass H: 1.0; CI:35.5) (5%)

3. Biochemists have discovered more than 400 mutant varieties of hemoglobin, the blood
protein that carries oxygen throughout the body. A physician studying a variety associated with
a fatal disease first finds its molar mass. She dissoclves 21.5 mg of the protein in water at 5.0
‘C to make 1.50 mL of solution and measures an osmotic pressure of 0.87 mmHg. What is the
molar mass of this variety of hemoglobin? (R = 0.082 atm.L/mol.K) (5%)

4.
(a) Arrange the following elements in order of increasing atomic radii: Cs, F, K, Cl. (2%)

(b) Arrange the following elements in order of increasing first ionization energy: Na, Ng, Al,
Si. (2%)

(c) Arrange the following elements from most negative to least negative electron affinity: K,
Br, Cs, Cl. (2%)

5. The decomposition reaction of compound A, to compound B and C is first order with k =
2.8x107 s at 1000°C. A>B+C (4%)

(@) What is the half-life of this reaction at 1000°C ?

(b) How many days would pass before a 2.00-gram sample of A had decomposed to the

extent that 0.75 gram of A remained?
(Fw of Ais 76.0 g/mol; Fw of B is 44 g/mol)
6. Whatis a buffer solution? What constitutes a buffer solution? (4%)

7. Define the “azeotropes” and “Van't Hoff's Law”. (6%)
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4. BZBHABSRAZGGEHEE » o FFEHEE TR X Bl 4E L34 EopRiEray ?
(A) Trachea (B) Diaphragm (C) Larynx (D) Lung

5. BB ABEFLEHE  FREROBRKMEAZERGATEALHEET?
(A) Collecting duct (B) Proximal tubule (C) Efferent arteriole (D) Glomerulus
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c-Fos and pERK, which is a better marker for neuronal activation and central sensitization afier noxious
stimulation and tissue injury?

Open Pain J. 2009 Jan 15 2: 11-17.

c-Fos, the protein of the protooncogene c-fos, has been extensively used as a marker for the activation of]
nociceptive neurons in the spinal cord for more than twenty years since Hunt et al. first reported that
peripheral noxious stimulation to a hind paw of rats leads to a marked induction of c-Fos in superficial
and deep dorsal horn neurons in 1987. In 1999, Ji et al. reported that phosphorylated extracellular signal-
regulated kinase (pERK) is specifically induced by noxious stimulation in superficial dorsal horn
neurons. Accumulating evidence indicates that pERK induction or ERK activation in dorsal horn neurons
is essential for the development of central sensitization, increased sensitivity of dorsal horn neurons that
is responsible for the generation of persistent pain. Further, molecular mechanisms underlying ERK-
mediated central sensitization have been revealed. In contrast, direct evidence for c-Fos-mediated central
sensitization is not sufficient. After a noxious stimulus (e.g., capsaicin injection) or tissue injury, ¢-Fos
begins to be induced after 30-60 minutes, whereas pERK can be induced within a minute, which can

correlate well with the development of pain hypersensitivity. While c-Fos is often induced in the nuclei
cytopiasma, axons, and dendrites. pERK can even be induced in spinal cord microglia and astrocytes

after nerve injury. In summary, both c-Fos and pERK can be used as markers for neuronal activation

following noxious stimulation and tissue injury, but pERK is much more dynamic and appears to be a

better marker for central sensitization.
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1. Which of the following is a client-side script language?
(A) Java (B) PHP (C) JavaScript (D) Perl

2. Which is NOT an object oriented programming language?
(A) Pascal (B) Java (C) C++ (D) Smalltalk

3. Consider the following program.
x=2; i=1;
while (x<300) {

X=xX*X;

i=i+1;
}
What is the value of i at the end of the program?
A4®5©6M)7

4. 1TBisequal to
(A) 2750 bytes (B) 240 bytes (C) 2*30 bytes (D) 220 bytes

5. The postfix expression of ((a+b)*c/d-a*b) is
(A) atb*c/d-a*b (B) abc*+d/-ab* (C) *+abc/d-*ab (D) ab+c*d/ab*-

6. Which of the followings is a networking protocol used by servers on a network to allocate IP
addresses to computers? '
(A) FTP (B) HTTP (C) DHCP (D) SSH

7. Which of the memory storage types can be accessed the fastest by CPU?

(A) Register (B) Cache memory (C) Main memory (D) Hard disk

8. Which of the following is an iteration keyword in the programming language C?
(A) return (B) while (C) if (D) switch '

9. Which of the following operating systems is a Linux distribution?
(A) Ubuntu (B) RedHat (C) CentOS (D) all of above

10. Which RAID technology duplicates data on two (or more) drives?
(A)RAID 0 (B) RAID 1 (C) RAID 2 (D) RAID 5

11. Which of the following data structures is suitable for handling recursive calls?
(A) queue (B) array (C) stack (D) hash .

12. If you want to send an E-mail to your friend, what protocol do you need?
(A) SMTP (B) POP3 (C) IMAP (D) SNMP

13. A\ 69 (20)s 48 W Foxiay 0 7
(A) 1 (B) 10 (C) 16 (D) 20

14, —# 4w $645 101010112 2 2 #4973 $£(2’s complement){& & 17 ?
(A) 010101002 (B) 010101102 (C) 010100112 (D) 010101012

15. 48235 495 140.117.0.0 &4 4835 3% B (Netmask) % 255.255.24.192 » F 74T B 7R B 64 F 48

%7
(A) 140.117.80.80 (B) 140.117.26.72 (C) 140.117.48.96 (D) 140.117.23.71
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(1) Dynamic Programming
(2) DNS
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