MATH 2300 (FaLL 2013) — SoME CALC 1 STUFF YOU NEED TO REMEMBER

1. Derivatives.
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2. Lopital’s Rule.

e If f(a) =g(a) =0, and f and g are differentiable on an open interval I containing a, and ¢’(z) # 0 on I

if x # a, then
L f@) )

soa g(z) | woa g'(2)

assuming the limit on the r.h.s. exist.
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e If lim f(z) = 400, and li_r>n g(x) = +oo, and and f and g are differentiable on an open interval
r—a xX a

containing a, then
!/
lim @ = lim f/(x)
z—a g(x) z—a g'(x)

assuming the limit on the r.h.s. exist.
e In the limits above z — a can be replaced by x — o=, z — a™, © — +00, or & — —00.
e Indeterminate form 0 x co: rewrite it as 0/0 or co/cc.
e Indeterminate form co — co: in general, take common denominator or simplify and factor.
e Indeterminate forms 1°°, 0°, and oo?: write y = [f(w)]g(w)7 take logs and use

lim In(y) = In (lim y) = ;gn Yy = exp (;im ln(y)) .

Tr—a r—a a —a

3. Antiderivatives.
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Properties

/ lef(@) + cag(a)] dz = / f(@) dz + e / g(z) dz (linearity)

/f(g(x)) g (z) da {/f(g) dg] e (substitution <— chian rule)

Basic Antiderivatives

/de:C

l,aJrl
/zadx +C a#—1 /e‘””da: = +C
a+1
1 " a”
/fdx = Infz|+C /a dz = —+C a#1
T Ina
/sinxdx = —cosz+C /seczxda: = tanxz +C /secxtanxd:c = secx+C
/cosxdw = sinz+C /CSCQCL'dl' = —cotx+C /cscxcotxdx = —cscx+C
/ L d inz+ C +C
—— dx = arcsinx = —arccosx _
V1—22 *
1
/ﬁdx = arctanx+Cy = —arccotx+ C_
1—2x
1
——dz arcsecx + C' = —arcescx + C_
/|x|\/1:c2 *
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4. The Definite Integral
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particular cases of this last property
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min f(z) < f(z) < max f(z) = (b—a)x mln flx / f(z)dx < (b—a) x max f(z)

z€(a,b] z€|a,b] z€[a,b] z€[a,b]
The Fundamental Theorem of Calculus

Part 1 If f is continuous on [a,b], then / f(t) dt is a continuous function of = on [a, b,

differentiable on (a,b), with

d
o] s0a= .

Part 2 If f is continuous at every point of [a, b], then

[Lporsa=[rerar]

Definite Integrals and Chain Rule

b g(b)
/ f(g(x))g' (x) dx:/ flg)dg.
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5. Mean Values.

[
f(b)

<f>

f(a)
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If f is continuous on [a, b], then there is at least
one point z* € (a,b) such that

1 b
) = [t =)

r=a

If f is continuous on [a, b] and differentiable on
(@, b), then there is at least one point x* € (a, b)
such that




