30

RIE

l_.f_%i@j(fﬂﬂ—f‘f? R A BENEE
‘ REAR 135
LB LEB) #3HCE | B

b

10,

¥ g HRAREL TREMAGLSE RAEKE
b =6.626 x 10°* J-s; Ry = 1.096776 x 10" m™*; C = 3.00 x 10° m/s;
Gas constant: R = 8.314 J/mol. K= 0.082 L.atm/mol.K; 1 L.atm = 101.3 J

RIEE (69%, FEBRXRTME 1 22 - 2AREGEEN 1 343)

Which of the following conversions is CORRECT?
(@& 1om=1x10"m  (b)2mg=2x10"g (¢)3 uL=3x10°L (d) 4 cmHg =4 torr

Which of the following compounds has CORRECT formula?
(a) ammonium sulfide, (NH4),SO4 {(b) propanoic acid, CH;CH;CH,COOH
(¢) potassium hydrogen phosphate, KH,PO4 {d) mercurous chloride, HzCly

Indicate which of the following is a permissible sets of quantum numbers?
(@n=2,1=1,my=+1, mg=-+1/2 ®)n=3,1=2, m=0,m;=-1/2
(e)n=0,/=0,m;=0,m=0 (dn=1,/=1, m=+1, m;=+1

Which of the following ranking is correct?
(a) ionic radius: F"<Na" (b} atomic radius: Li <Na <K
(c) first ionization epergy: Li <O <Ne (d) acidity: MgO <P,05 < 803

For the following central atom (underlined), which one has the sp” hybrid orbltals?
(a)PF; (1M S0O; (0)BCH (&) CH0

Which one of the following sets is an example of isoelectronic?
(&) F,CLBr (b)Be®, Mg, Ca¥* (2) 0, 0s (@ c*, N>, o*

‘Which one of the following crystal structures has 2 atoms/unit cell
(a) simple cubic  (b) face-centered cubic (¢} body-centered cubic (d) none of the above

A stock bottle of nitric acid indicated that the solution is 67.0% HNO; by mass and has a density of 1.40
g/mL. Calculate the molarity of the solution. (= 1.00, N=14.0, 0 = 16.0)
(a)22.2 (b)14.9 (c)10.6 (d)0.0148

Conceming with the dimethyl ether (CH;0CH;), ethanol (CH;CH,0H), and water (Hz0), which of the
follbwing statements is true?

(a) At same temperature, dimethyi ether shows highest vapor pressure,

(b) Dimethyl ether has the greatest enthalpy of vaporization (AHy,p).

(c) Dimethyl ether has the highest normal boiling point.

(d) All these three species are capable of hydrogen-bonding among themselves.

At 63.5 °C, the vapor pressure of Hz0 is 175 torr, and that of ethanol, C,HsOH, is 400 torr.  Assuming
ideal-solution is formed by mixing equal moles of H,O and C;HsOH at 63.5°C.

(a) The mole fraction of ethanol in the solution is 0.500.

(b) The partial pressure of ethanol over the solution is 200 torr,

(c) The total vapor pressure of the solution is 575 torr.

(d) The mole fraction of the ethanol in the vapor above the solution is 0.500.
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11. Which of the following 0.10 M solution is acidic?
(a) CH;CH,COOK  (b) Na,S  (c) Fe(NO3); (d) CH3NH,
12. Place the following solutions in order of increasing freezing-point depression (AT).
(@ O0lmurea<{01mHF<0.1mHCI<0.1mBaCl
(b) 0.1 mBaCk<0.1mHClI<0.1mHF <0.1 murea
() 0.1mBaCl;=0.1mHCI=0.1mHF =0.1 murea
(@) 0.1murea<0.1 wHCI=0.1 m HF <0.1 m BaCl,
13. Which of the following acid and its salt would be the best choice for preparing a pH = 3.5 buffer?
(8) HCIO;, Ka=1.2 x 107 (b) HF, Ka=7.2 x 10
(c) HOCL, Ka = 3.5 x 108 () HCN, Ka=6.2 x 10°1°

14. A typical sample of vinegar has a pH of 3.00, Assuming that vinegar is an aqueous solution of acetic
acid (Ka = 1.8 x 10°%), calculate the concentration of acetic acid in vinegar,

(8)0.18M (0 1.0x10°M (c)0.056M (d)1.8x 10" M (e) none of the above

15. Consider the titration of 25 mL of 0.10 M acetic acid (CH;COOQH, Ka=1.8 x 10‘5) 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 equat to 4.74
(c) At equivalence point, the pH of the solution is equal to 7.00

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

16. The following reaction was carried out at 25°C with the initial concentration of NO, being 0.70 mol/L and
no NOyg or Ou initially present. At equilibrium the NO; conceniration was found to be 0.28 mol/L.
Caleulate K. for the reaction: 2NOy(g) 2 2NOg) +02(g)

(@032 (1)0.94 (c)047 (d)0.14
17. For a first order reaction: A — P, the following
data were obtained
time (sec} [A] (M)
0.0 2.00 {a) The average rate of the reaction between 0 s
5.0 1.00 and IOSISgi-l:l:-MS ' o
10.0 0.50 (b} The half life for this reaction is 5.0 sec
15.0 0.25 (c) A plot of 1/[A] versus time is linear.
" ‘ s N . -1
20.0 0.125 (d) The rate constant for this reaction iz 0.14 s
18. For the reaction 2NQO; + F; = 2NO.F, the experimentally determined rate law is: Rate = k[NOz}{F2]
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A suggested mechanism for this reaction is:
stepl  NO;+F; —b5 5 NO,F+F slow
step2  F+NO; —2— NOSF fast
() Step 1 is the rate determining step
(b) The rate law deduced from the mechanism is: Rate = k{NO;][Fa]

(c) This is an acceptable mechanism. %‘ ‘k
{(d) F is the catalyst in the reaction i‘ “ ﬁ
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19. For the galvanic cell that bases on the following half-reactions under standard conditions, calculate the
standard cell potential at 268 K.
At +3e 5 Al E°=-166V Mg¥ +2¢ > Mg E'=-237V
(@)-0.71V 1071V (¢)3.7% (d)4.03

20. A gas ig confined to a cylinder under constant atmospheric pressure. When the gas undergoes a
particular chemical reaction, it releases 81 kJ of heat to its surroundings and does 17 kJ of P-V work on its

surroundings.
(2)g=81k] (b)w=17kl] (c)AE=98k] (d)AH=-81KkJ

21, Which of the following is chelating agent?
(a) NOs~ (b) EDTA* (c) SCN™ (d) CN~

22. 'Which of the following types of electromagnetic radiation has lowest energy?
(@) UV (b)visible (c)IR (d)X-ray

23. Which of the following compound is an ester?

(@) CHyGCH,CHg ®) CHaC=0 (©)CHyOC CHaCH;
OH 0

@ pe=c—CH,0H
X EE SRRAL THSESALE  RAGE  EREAFTZER -
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1. (a) Praw the molecular orbitals energy-level diagrams of the Q2. (b) Determine the bond orders, (c)
_indicate the magnetic property (diamagnetic or paramagnetic). (11%)

2. For the complex [Mn(NH3)5]2+, the NHj3 is a weak field ligand.
(a) Sketch the energy-level diagram for the d orbitals, and indicate the placement of electrons for this
complex ion.
{b) Is the ion a high-spin or a low-spin complex? (10%)

3, Consider the Harber process, 1/2 Na(g) + 3/2 Ha(g) = NH;(g) at 25°C
(a) Calculate the AH®, AS®, and AG® for the reaction.
(b) Is this an endothermic or exothermic reaction?
() Would you expect the entropy of the system to increase or decrease?
(d) Is this a spontaneous or nonspontaneous reaction?
(e) How is the rate of the reaction, fast or slow? {(10%)

Na(g) (@) NH;(g)

. AHE (kJ/mol) 46.19
. S°(¥/mol.K) 191.50 130.58 192.5
AG{ (kJ/mol) -16.66
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