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General Chemistry

1. Four reagents were mixed. The solutions mixed together are 150.0 mL of 0.100 M hydrochloric acid,

b

(4]
J

100.0 mL of 0.200 M of nitric acid, 500.0 mL of 0.0100M calcium hydroxide, and 200.0 mL of 0.100 M
mbidium hydmxide i% §hfs reﬁuiting solution neutral? If not, calculate the concentration of excess H' or
Fﬁr the reaaimn

Py 2Py,

At 520 K and a pressure of 128 torr an equilibrium mixture P4 and P; has a density of 0.4 ¢/L. Calculate
K, for the above reaction at 520 K. (Atomic mass of P is 31 g/mol.) [8%]

The ionic product [H']JOH], which is the equilibrium constant for the dissociation of water,

HO0 &H"+ OH

is 1.00 x 107" mol*dm®at 25.0 °C and 1.45 x 107" mol’dm™ at 30.0 °C.

(a) Deduce AH® and AS® for the process. [5%]

(b) Calculate the value of the ionic product at body temperature (37 °C). [5%]

What is the maximum number of electrons in an atom that have these quantum numbers? [6%]
(ayn=4, my=-+1/2

(byn=2,1=2

yn=1,1=0,m=0

Predict the molecular structure and the bond angles for each of the following. [6%]

(a) ICh3

(b) TeF,4

(c) PCls ;
Which has the lowest (ground-state) energy, an electron trapped in a one-dimensional box of length 107°
mor 10 m? Why? [4%]

Rearrange 1onization energies of the following gas species in the order from large to small. [4%]

(a) Sig —> Si7 @Te

(b) Aug} — »'%;' @te

{c) P’ (@ ¥ P, e

(51} Bf‘(g) - 31‘ T e

Rearrange the following lattice energy values in the order from large to small. [4% ]

(a) CaSe, (b) Na,Se, (¢) CaTe, (d) Na)Te
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. Explain the basic structure and the operating

. Under Z'?aﬁﬁ(“»’”}ﬂﬁf%i pressure, ?f%‘\i sound Uifi{?" ¢ in air is CRDC >cted 'ii’& vary wit

Viewed from a large scale (such as in satellite imag@ﬁ%}, typhoons attacking Taiwan always swirl in a
counterclockwise manner. Explain why. [10%]

Explain the following terms. Be as :;p{:cma as vou can. | 10%]

{a) Aberration; (b) Single-slit diffraction.

ific as ‘v*a’m can, | ’{?‘5{”
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