APPM 1360 Final Exam Formula Sheet

1. A short table of integrals. In the following, a # 0.

= sin"!(u/a) + C for u? < a?

du
@ [ o=
(b) /di’“ ~ (1/a) tan—"(u/a) + C

a2+u2
(c) /diu = (1/a) sec ! |u/al + C for w?>a?+C
uvu? — a?
du
d ———— =sinh Y(u/a)+ C for a > 0
@ [ (u/a)

= cosh™H(u/a) + C for u > a >0

du
(©) /\/u2 —a?

du [ (1/a)tanh™!(u/a) +C if u?® < a®
(®) /a2 —u? { (1/a)coth™ (u/a) + C  if u?® > a?

(2) /u\/% = —(1/a)sech ! (u/a) + C for 0 <u < a
(h) /u\/% = —(1/a) csch™tu/a| + C for u # 0

2. Some trig identities.

(a) sin®z 4 cos’z =1 (d) sin®z = (1 — cos(2z))/2
(b)  cos®x = (14 cos(2x))/2 (e) cosh?z —sinh?z =1
(¢) sin(A+ B) =sin Acos B £ cos Asin B (f) cos(A+ B)=cosAcosB Fsin Asin B

3. Some useful trig substitutions.

x = atanf replaces a® 4+ 22 by a®sec? x = asin @ replaces a® — 22 by a® cos® 4

x = asecl replaces 22 — a® by a®tan? 6

4. Some useful limits.

| .
(a) lim — =0 (b) lim ey (¢) lim ¥/n=1
n—oo N z— z n—oo
(d) lim {/In(n) =1 () lim Yz=1forx>0 (f) lim (1 + f) = ¢” for any x
n—oo n—oo n— o0 n
(g) lim 2" =0 for |z| <1 (h) lim x_' =0 forany z (i) lim % =
n—oo n—oo M n—oo N
Note: in (e) - (h), x remains fixed as n — co.
5. Frequently used Maclaurin series
1 = . . =z
(a) mz%x for |x] <1 (e) e :mem |z| < oo
> —1)" 2n+1 & —1)" 2n
(b) sinx:;%for 2| < o0 (f) cosx:;((;T;;for |lz| < oo
0 -1 n—1,.n > —1)» 2n+1
(c) ln(l—l—:v):;()iw, for -1 <z <1 (9) tan_lx:%%’ for |z| <1

d) Q+a)"=1+Y (Z)M for |z| < 1

oo
k=1



