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(Atomic weights : H:1.0,C:12.0,N:14.0,0:16.0, and S : 32.0)

{1) In the solid state which of the following substances 1 )to 5 )forms a molecu-

lar crystal?
1) sodium chloride 2) carbon dioxide 3) silicon dioxide

=

4} iron 5) diamond

(2) Give the name of the gas formed by adding concentrated hydrochloric acid
to manganese {IV)oxide and heating.

1) chlorine 2) hydrogen 3) oxygen 4) ozone

(3) There is an agueous solution containing Cu*t and Pb** ions. The most suit-
able reagent to precipitate one of the two ions from the solution is
1) nitric acid 2) sodium carbonate

3) sulfuric acid 4) hydrogen sulfide

{4) A mixed gas of 4.0/ composed of gas A (molecular weight 4.0)and gas B
(molecular weight 20)at 0 C and 1-atm pressure has a mass of 3.0 g. What is
the molar ratio (gas A) : (gas B)in this mixture?

1) 1:4 2) 1:3 3) 1:2 4) 1:1 5) 2:1 6) 3:1 7) 411



(5) In the electrolysis of an agueous solution of sodium nitrate using platinum
electrodes, 0, 50 faradays of electrical charge was passed through the solution.
How many grams of gas evolved at the anode?

1) 1.0 2) 2.0 3) 4.0 4) 8.0
5) 16 6) 23 7) 32 8) 46

(6]  Which of the aqueous solutions of the compounds 1 }to 5 }is acid?

1) K2C03 2) KCI 3) NazSO4 4) NH4C1 5) NHHC01

(7). There are three metals A, B, and C. Read a)and b), and arrange A, B, and C
in order of decreasing ionization tendency.
a) A dissolves in dilute nitric acid, but B does not.
b) C reacts with water at room temperature, but A and B do not.
1) A>B>C 2) A>C>B 3} B>A>C
4) B>C> A 5) C>A>B 6) C>B> A

(8) The addition of agueous solutions of (a) ammonia, (b) ammonium sulfide, and
(c) potassium hexacyanoferrate (II) to an aqueous solution containing Fe®*
each produce precipitate. What is the color of the precipitate?

1) white 2) black 3) green 4} light blue 5) dark blue

6) dark reddish-brown 7) purple 8) vellow

(1) (2] (3] (4] (5)
(6) {7} (8)
(a) (b ()




[T Calculate the pH of the solution that results upon mixing 10 m/ of HCI solution
with a pH of 1. 0 with 40 m/ of
(a) 0. 15 mol/7 HCl solution,
(b) 0.15 mol/l AgNO:; solution.
{¢) 0.15 mol/l NaOH solution.

If necessary, use log 2 =0. 30, log 3 =0. 48 and log 7 =0. 85.

Ha) (b J i)
| |

[l The solubility of sodium sulfite (Na;SOs)is 27 (¢/100 g-water)at 20°C. Answer
the following questions (1) and (2. (Atomic weights : H:1.0. O :16.0, Na:

23.0,and S : 32.0)

{1)  What is the mass percent concentration of the saturated solution of Na.SO;

at 20°C?

(2) How many grams of Na:SOs + 7H:0 is soluble in 50 g water at 20°C?




IV Outlined here are synthetic processes of some aromatic compounds. Select the

structural formulas for the compounds A to | from ()—~&0,
NaCH !
c |
L c _—
concentrated
H:SQ0. ﬁ -
T A ] Bre J
o | solid NaOH excess
alkali fusion N H* 7
s o
Fe Cl , B - agueous NaOH T co :NS%J {
S high temperature ) e o
high pressure G
Ho CH:OH ———
v concentrated
ﬁ T H.S0s N
L
Cl OCH; OH Br NO:
0 o) 00 ol s @
OH COOH ONa NH; CH:0
CHs
® @ © @
SO:H OH COONa CH:Br OH
Br Br COCH
aw ©@ a3 a9 ®
Br
SQ:Na OH CH-QOH COQOCH: COQOH
O:N NO: OH COOH
8 @ a8 L )
CH;
NQ:
A B C D E
F G H ]




V Answer the questions (1) to (3]
11} Which is correct as the nature of phenol? Select two from1)to 6 ).
1) soluble in water, and neutral 2 ) insoluble in water
3) soluble in water, and acidic 4) soluble in water, and basic
5) undergoes silver mirror reaction
6) shows blue and purple when treated with iron (I1I) chloride aqueous so-

lution

(2)  Which is correct as the nature of ethanol? Select one from 1 )t0 6 ).
1) soluble in water, and neutral 2} insoluble in water
3) soluble in water, and acidic 4) soluble in water, and basic
5) undergoes silver mirror reaction

6 ) shows blue and purple when treated with iron (I1I) chloride solution

(3} What happens when phenol is treated with NaQH aqueous solution?

1) The product is soluble in water. 2) The product is precipitated.
3} Nothing happens. 4) Tt turns blue. 5) It turns yellow.
(1) " (2] (3)

VI Which compound has geometrical isomers (cis-trans isomer) ? Choose one from

1)to6).
1) CH=CH—COOCH, 2) CH,—CH(OH)~COOCH:
3) ILCOOC—(CH.) —COOCH, 4) CH~C{COOCH):
5) HCOOC—CH=CH—COOCH; 6) ESE>C=CH2



VI How many structural isomers does dichloropropane C.H:Cl, have?

WI When propene C:H: undergoes addition of bromine Brs;, how many mol of Br.

can react with 1 mol of propene?
IX A certain organic compound 8,96 g contains C 1.14 g H 0,19 g, Br 7. 63 g. What
is the empirical equation of the compound? Use the following values for atomic

weights * H: 1,00, C 12, 0,Br: 799

X Calculate the ratio of the welght of oxygen required for the complete combus-

tion of 1 g of propane C;Hs to that of 1 g of methane CH,?

XI Nitration of 50 g of benzene gave 55 g of nitrobenzene. Calculate the vield.

P_”'V[ oM | X B X




