MTH 202 REFERENCE

Formulas

Derivative Rules
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Trig Derivatives —dd sinx = cosx
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Trig Identities

Pythagorean Identities sin?x + cos®z = 1

2y =cos’x

xr =sin’x

1 —sin
1 — cos?
tan?z = sec?r — 1

cot’x =csc?r — 1

Sum and Difference Identities sin(a £ b) = sin(a) cos(b) £ cos(a) sin(b)
cos(a £ b) = cos(a) cos(b) F sin(a) sin(b)

Double Angle Identities sin2z = 2sinx cosx

2 2

Ccos2x = cos“x — sin“ x

sinz cosx = % sin 2x

Half Angle Identities sin®z = (1 — cos 2z)
cos® x = 3(1 4 cos 2x)
sinacosb = 3[sin(a — b) + sin(a + b)]
sinasinb = [cos(a — b) — cos(a + b))

cosacosb = £[cos(a — b) + cos(a + b)]

Antiderivative Rules

f and ¢ are continuous functions.

Constant [ kdx =ka +C
Power Rule [ 2" dx = ZH 4+ C, (n # —1)
[Ldz=n|z|+C
Exponential [ a*dz =2 +C
[e"dr=e"+C

Substitution Rule [ f(g(t))g'(t) dt = [%) f(x)dz, (¢'(t) # 0,1 € [a,b])

Integration by Parts [ f(z)¢' (z)dz = f(z)g(x) — [ f'(x)g(x) dx




Trig Antiderivatives [sinazdr = —cosz + C

Jcoszdr =sinz+ C

[sec?xdr = tanz + C

[ escxcotzdr = —csca + C

[ secxtanz dx = secx + C
Jesc?xdr = —cotx + C

[secxdr =In|secx + tanz| + C
[tanz dr = In|secx| + C

[ escadr = —In|cescx + cota| + C
Jcotzde =In|sinz|+ C

Inverse Trig Antiderivatives

i \/ﬁ dx = arcsin (%) +C

[Vi+a2de =35 (avV1+22+In|V1+22+z]) +C

Other Integration Formulas

Reduction Formulas

. in?—1 — . —
fsm”xd;z: — __sin T CosST + nnl fSlIln 2$d$

n

: n—1 _ _
[ cos™ xdx = W%—"Tlfcosn 2xdx

Volume by disks (around x-axis)
Volume by washers (around x-axis)

Volume by shells (around y-axis)

V=m[(r(z)?*dx
V= [(ro(x))* — (ri(z))* du
V =2r [r(z)f(z)dz

Arc Length

Surface Area

L= [/ \1+(§) do
L=[" /14 (‘;—;)2@

A= [2ryds

A:f:27ry\/1—l—(g—g)2d:l:
2

A= [lomy 1+ (2) dy




Series

. n
Common Series e® =) " &7

. o 0o (_1)n+1$2n+1
sinz =3 " (2n+1)!

cosT =y - (_(12)2)3[;%

n=0

Harmonic Series.
o
1 .
E — diverges.
n
n=1

P Series.

converges if p > 1

=1 diverges if p < 1
np

n=1

Geometric Series.
irn { diverges if |r| > 1

converges if |r| <1
n=1

Comparison Test. Suppose Y a, and > b, are series with positive terms.

(1) If > b, is convergent and a,, < b, for all n, then > a, is also convergent.
(2) If > b, is divergent and a,, > b, for all n, then ) a, is also divergent.

Limit Comparison Test. Suppose that _ a, and > b, are series with positive terms.
If

where c is a finite number and ¢ > 0, then either both series converge or both series diverge.

Integral Test. Suppose f is a continuous, positive, decreasing function on [1,00) and
let a, = f(n). Then the series >~ a, is convergent if and only if the improper integral

floo f(z) dz is convergent.

Alternating Series Test. If the alternating series

Z(—l)nilbn:bl—b2+b3—b4+b5—... b, >0
n=1
satisfies

(1) bpe1 < by, for all n
(2) limy 00 by, =0

then the series is convergent.

Absolute Convergence Test. If Y |a,| converges, > a, converges.
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Ratio Test.
(1) If lim | 22| = L < 1, then the series > ay is absolutely convergent.

n—oo an

n=1
Ap+1
Qnp,

= 00, then the series diverges.

(2) If lim =L >1or lim

n—00 | Qp n— o0

a
(3) If lim || =1, then the Ratio Test is inconclusive.
n—oo | Ay

Root Test.
(1) If lim {/|a,| = L < 1, then the series Z a, is absolutely convergent.
n—oo

(2) If lim {/|a,] =L >1or 11m {/|a,| = oo, then the series diverges.

n—oo

(3) If lim {/|a,| =1, then the Ratlo Test is inconclusive.

n—oo

Parametric Equations

Let z = f(t) and y = g(?).

. . dy _ dy/dt
Derivative & = dojdi

Integral fab g(t) f'(t)dt
Arc Length L = ff V)24 (¢(t)2dt

Polar Equations

dy __ dy/do
da/d0

Derivative

dr
Integral f %




