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1. Explain the meaning of the following: (10 %)
(a) hydrogen bonding; (b) London dispersion force; (c)lonic bonding
(d) Standard Temperature and Pressure (S.T.P.) '

2. Suppose 25.0 kg (2.5X10" g) of nitrogen gas and 5.00kg (5.0 X 10° g) of hydrogen gas are mixed
and reacted to form ammonia . Calculate the mass of ammonia produced when this reaction is run

to completion. (10%)

3. Which substance in each pair would be expected to show the largest vapor pressure at a given

temperature? Explain your reasoning. (10%)
(a) CH30H(l), CH3CH,CH,CH,OH(I) (b) H,0 or CH;OH

4. How many protons and neutrons are contained in the nucleus of each of following atoms?

Assuming each atom is uncharged, how many electrons are present? (10 %)
@ pK i (0 nCr i (c) 3Se P () 3As 5 (o) %K

5.For the following ions, indicate whether electrons must be gained or lost from the parent neutral
atom, and how many electrons must be gamed or lost (10 %)

(a)Ca ; (b)N ; (C)Br; (d)Fe ; (e)Al

6. For the following pairs of ions, use the concept that a chemical compound must have a charge of
- zero to predict the formula of the simplest compound that the ions are most likely to form.

(10 %) 2+ 3 2 3+ 2 3
Mg andN :(h)Ca andP . (¢ NatandS ; (d).Al andO ; (e)Li andN
(a) (b) (0 (d) (e ,

7. Classify each of the following reactions in as many ways as possible. (10 %)
(a) 4NH;(g) + 502(g) — 4NO(g) + 6H,0(g)
(b) 2A1(s) + 3Cly(g) — 2AICI3(s)
(c) BaCly(aq) + NayS04(aq) — BaSO4(s) + 2NaCl(aq)
(d) 2Cs(s) + Bry(l) — 2CsBr(s)
() KOH(aq) + HCl(aq) — H,0()) + KCl(aq)

HEYARA




SHH BRI RS 106 47 BT 5T HTRR 30— 8% B B 7R A 4 2 A A

Bl _ MBI TERTFRT AR Aot BE: _
FEOAMEO— Kt ESM TR ES Bl HaEe: 100 0dE. @2 H 8 2 A

8. For each of the following reactions, complete and balance the equation, indicating clearly which
product is the precipitate. (20%)
(a) KNO; (aq) + BaCly(aq) —
(b) NazSO4(aq) + Pb (NOs)a(aq) —
(¢) 3KOH(aq) + Fe(NOs)s3(aq) —
(d) NaS (aq) + Cu(NOs)a(aq) —

9. Calculate the energy (in KJ) required to heat 25g of liquid water from 25 °C to 100 °C . The
specific heat capacity of liquid water is 4.18 J/g °C , and the molar heat of vaporization of water
is 40.6 KJ/ mole. (10%)




