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I Write the reference number of the correct answer in the answer box.

(Atomic weights; H=1.0, C=12.0, 0=16.0, and Na=23.0)

(1) The atom ¥C has
1) 7 electrons 2) 13 electrons 3) 7 protons

4) 13 protons 5) 7 neutrons 6) 13 neutrons

(2) Which is the acid salt of which the aqueous solution is basic?
].) NaHSO4 2) N&zSO4 3) NaHC03
4) Na,COs 5) Mg(OH), 6) MgCl{OH)

(3) Arrange the ions H*, OH, and Na" in order of decreasing molar concentra-
tion in the solution that results when 200mi of 0. lmol/! sodium hydroxide so-
lution 1s mixed with 100m{ of 0. 1mol// hydrochloric acid.

1} H'>O0H >Na' 2) H'>Na">0H 3) OH >H >Na'
4) OH >Na">H" 5) Na">H'>0H 6) Na*'>0H >H’

(4) In the solid state the combination of molecular crystals is
1) sodium chloride, carbon dioxide
2) carbon dioxide, diamond
3) diamond, naphthalene
4} sodium chloride, diamond
5) carbon dioxide, naphthalene

6) sodium chloride, naphthalene



(5} There is an aqueous solution containing Ag* and Cu® ions. The most suitable
reagent to precipitate one of the two ions from the solution is
1) agueous ammonia 2) aqueous hydrogen sulfide
3) aqueous sodium hydroxide 4) hydrochloric acid

5) nitric acid

(6) Give the name of the gas formed by adding dilute sulfuric acid to iron sulfide
FeS and heating.
1) hydrogen ' 2) hydrogen sulfide

3) sulfur dioxide 4) sulfur trioxide

(7) A sample of pure rubidium metal weighing 3. 000g was quantitatively con-

verted to 3. 280g of pure rubidium oxide Rb.0. What is the atomic weight of

rubidium?
1) 85.7 2) 93.7 3) 171
4) 187 5) 343 6) 375

(8) The solubility of sodium carbonate in 100g water is 25, 0g at 22°C. How

many grams of the hydrate Na;CO;*10H,O can be dissolved in 100g of water at

22°C?
1) 0.556¢g 2) 0.762g 3) 9.27g
4) 67.5¢g 5) 8l.7¢g 6) 117g




I Answer the following questions (1) and (2).
(1) Balance the following reactions. Put the figures into the boxes () to (d).
MnO, + (@JH" + {(ble” — Mn* + (¢]H,O
H.C:0, — 2CO, + (dJH" + (dle

(2) A 0.320g sample of calcium oxalate CaC,0, was dissolved in dilute sulfuric
acid. Titr?tion of the liberated H.C.0, required 20.0m! of a KMnO, solution.
‘What is t-he concentration of the KMnOQ. solution? (Atomic weights: H=1.0, C
=12.0, 0=16.0, K=39.1, Ca=40.0, and Mn=54.9)

a b c d
(1) (2) mol/]

[ Answer the following questions (1) and (2).
(1) Calculate the heat Q (k]) in the thermochemical reaction (A) using the equa-
tions @ to 3. |
reaction (A); Nig) + 3Hdg) = 2NHig) + QK]
@ 2Hdg + Odg) = 2H.0(1) + 572 k]
@ 4NHig + 30{g = 2NJg) + 6H.Olg) + 1268 k]
@ H.0U) = HOlg) — 44 k]

(2) If a mixture of the three components in the reaction; Ni{g)+3H,(g) = 2NH,g)
were in equilibrium, what would be the effect on the amount of NH if (a} the
temperatures were raised, keeping the pressure constant: {b) the mixture were
compressed, keeping the temperature constant? Write the reference number of
the correct answer in the answer box.

1) increase 2) decrease 3) no change

(a) (b)




IV Answer the following questions concerning the molecutar formula CH,:O.
(1) How many constitutional isomers (structural isomers) have the molecular for-
mula C.H,,O?
(2) How many alcohols have the molecular formula C.H1,O?
{(3) How many ethers have the molecular formula C.H,O?
(4) How many alcohols are active in the iodoform reaction?

(5) How rnrany alcohols do not react with K:Cr.0:?

(1) (2) (3) - 4) ()

V Select the most appropriate reagent to distinguish each compound. The same

answer cannot be used twice.

(1) alcohols, ethers
{(2) aldehydes, ketones

{3) carboxylic acids, esters

a. glucose b. sodium hydrogencarbonate ¢ . acetylene
d. sodium e . ethylene f . sulfuric acid
g . Fehling’s solution h. methane i. ethanol

(1) (2) (3)

VI Outlined here are synthetic processes of organic compounds. Select the struc-

tural formulas for the compounds A to | from (1)—{15)
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