mathcentre Chemistry Facts and Formulas - Large print version - section: 8 of 11

Vectors

If r = i + yj + zk then |r| = /22 + 32 + 22.
Scalar product:
b
a-b=|al|b|cost <
a
If a = aji+ asj + ask and b = bji + byj + bsk then

a-b=ab; + asby + asbs

Vector product:
axb=|al|b|sinfe

o>
U

a

e Is a unit vector perpendicular to the plane containing a and
b In a sense defined by the right hand screw rule.

If a = ali + agj + CL3k and b = b11 + bQJ + bgk then

axb = (a2b3 — agbg)i + (a3b1 — albg)j -+ (Cblbg — a2b1>k
ik
= |41 G2 asg
b1 by b3
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Kinetics
Arrhenius equation: The rate at which most chemical
reactions proceed depends upon the temperature. The
amount of energy necessary for the reaction to take place
at all 1s called the activation energy. These quantities are
related by the Arrhenius equation:

I — Ae—Ea/(RT)
where k£ = rate constant, E, = the activation energy for the
reaction, R = ideal gas constant, T = absolute temperature,
and A is a constant.
By taking logarithms this can be expressed as

| k | A B,
N— =11 —
k= ke RT

where k£* is a chosen standard rate constant. Together, A

and FE, are called the Arrhenius parameters.

Rate Laws
In the table, [A] = molar concentration of reactant A at time
t. |A]p = concentration of reactant A at time ¢ = 0.

Order Rate Law Rate Law Half-life Common
Differential form | Integrated form unit of k
0 W — g | [A—[A =kt | Hb | moldm3s!
1 W — k4] | [A]=[AJpe ™ | 2 5!
2 % = —k[A]? ﬁ — ﬁ = kt k[iﬂo mol~tdm3s~!
2 | W= —kAB | prtmngst | - | molldm3s!
=kt

(* A+ B — P reaction.)
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