Algebra and Calculus facts

Necessities for Amath 351

Note: In what follows, a, b, ¢, d, o and
(B denote arbitrary constants; u and v denote

arbitrary functions.

1 Special values, limits

e sin(0) = 0,cos(0) =1,
sin(3) = 1,cos(3) =0
sin(m) = 0, cos(m) = —1

e In(1) =0

e c’=1

e lim In(z) = —o0
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o lime®* =00, lim =0
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2 Algebra

2.1 Elementary algebra
a’>—b*=(a—"b)(a+b)
(a+b) =a®+2ab+?

o Ub_ad
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2.2 Exponent rules

. 0) =
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2.3 Logarithm rules

e In(ab) = In(a) + In(b)

e In(a”) = aln(a)

In(z)

e In(e") =2z, e" =z

2.4 trigonometry

e cos’(a) +sin®(a) =1

o tan(a) sin(a) cot(a) = cos(a)
tan(a) cos(a)’ Ha) sin(a)
e sin(—a) = —sin(a), cos(—a) = cos(a)

sin(a £ b) = sin(a) cos(b) & cos(a) sin(b)

cos(a £ b) = cos(a) cos(b) F sin(a) sin(b)



3 Calculus: derivatives
3.1 General rules

e (au+bv) =au' + b

e (uv)' = u'v 4+ uv' (product rule)

e [u(v(z))] = v (v(z))v'(x) (chain rule)

3.2 Basic derivatives
e ad =0

o (%) = azr® ! (Power rule)

e (Inz) = -

° (eaz)l — aeaz

e (sin(x))" = cos(x), (cos(z))’ = —sin(x)

e (arctan(z)) = ] ij
: , 1
e (arcsin(z))’ = Vi

4 Calculus: integrals

4.1 General rules
o« L[ pin= @), [fdr= i@t
o [(au+b)de=a [udz+b [vda

o /udv =uv — /vdu (Integration by
parts)

. /v(u(z))u'(w)daz = /v(u)du, u = u(x),

u-substitution

4.2 Basic Integrals

xa—|—1
° /xad:v: o +c¢, a # —1, Power
rule
1
e [ —dr=In(z)+c
x

° /emdx =e"+c
. /sin(ac)dx = —cos(z) + ¢

o /Cos(x)dx =sin(z) + ¢

1
. / T2 dx = arctan(z) + ¢

dx = arcsin(z) + ¢
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