Formula Sheets for the Math 152 Final Exam
The solutions of az? + bz 4+ ¢ =0 are z = ( — b+ Vb — 4ac) /(2a).
el = et | In(ab) = (Ina) + (Inb) , In(a®) =b(lna), In(1)=0, In(e)=1

e =2, In(e*) =z, %(em)zex, %(lnx):1/x7 I%ZIHWH’C

sin(0) = 0, sin(7/6) = 1/2 , sin(w/4) = /2/2, sin(7/3) = V/3/2 , sin(n/2) =1
cos(0) =1, cos(m/6) = /3/2, cos(n/4) = /2/2, cos(n/3) =1/2, cos(n/2) =0
tanz =sinz/cosx , cotx =cosxz/sinx, secx =1/cosx, cscx=1/sinz
cos?x +sin?z =1 ., l+4+tan’z =sec’z, 1+cot?z =csc’zx

sin Acos B = (1/2)[sin(A — B) + sin(A + B)]

sin Asin B = (1/2)[cos(A — B) — cos(A + B)]

cos Acos B = (1/2)[cos(A — B) + cos(A + B)]

sin(2z) = 2sinxzcosx , cos(2x) = cos?x — sin’

cos’z = (1/2)(1 + cos(2z)) , sin’z = (1/2)(1 — cos(2z))

%(sin x) =cosx , %(tan r) =sec’r , %(SGC x) = secxtanx
%(cosx):—sinx, %(cotx)z—cchx, %(Cscx):—cscxcotx
d . 1 d, 1 d, 1
— = — —(tan” )= ——, —(8€C T)= ——mw=
0= = gl [l R )= T

[secxdr =In|secx +tanz| +C, [cscaxdr=1In|cscx — cotz|+ C

The area between concentric circles is 7(outer radius)? — 7(inner radius)?,
The area of a cylinder is (27 radius)(height).
If the force is constant then work = force x distance.
The average value of f on [a,b] is 7 f; f(z)dx.

Midpoint Rule: Az[f(c1) + f(c2) + -+ + f(en)] where ¢; = (x;—1 + x;)/2. Trapezoidal

Rule: %[f(xo) +2f(x1)+2f(x2)+- - +2f(xn—2)+2f(xn-1)+ f(zn)]. Simpson’s Rule:

S 11 o) + 4 (1) + 27(w2) + 4 (ws) + 27 (@) + -+ 2 (wn2) + 4f@a 1) + fw)]

Sometimes, we write error = approximation — exact value. If error(7) and error(My)
are the errors for the Trapezoidal Rule and Midpoint Rule, respectively, then

Ks(b—a)? Ks(b—a)?
lerror(Tn)| < % and |error(Mpy)| < %, if |f"(x)] < Ky for a <x <.
If error(Sy) is the error for Simpson’s Rule, then

K4(b—a)®
lerror(Sy)| < % where |f*) (2)] < K4 for a <z < b.
If a rational function is proper and has (z — a)™ in the denominator, then the partial
A A
fraction expansion must include L 4+ 2 5+t 7MM If b > 0 and a proper
r—a (r—a) (z —a)
rational function has (22 + b)Y in the denominator, then the partial fraction expansion

¢ includ A1$+B1+A2$+Bz+ Anz + By
must include e
x2+b (22 + )2 (2 + )N

M




length = f; V1+[f(z)]2dx , surface area = 27Tf f(x)\/1+ [f'(2))? dz

The nth Taylor polynomial of f(z) with center ¢ is T),(z) = Y p_, f(’:,(c)( — o)k If

|+ (4)| < K for all u between ¢ and x, then |f(z) — T),(z)| < K|“(ni|:;l'
n n k
lig n'/"=1; hmx_l:(); hm<1+§> =¢; lim — =0ifa> 1.
n—oo n—oo M! n—oo n n—oo q
lim,, oo 7™ = 0 when |r| <15 > r" = {1 when |r| < 1.

S>> L converges if p > 1 (and diverges if p < 1).

n=1 n?

If the statement lim,, ., a, = 0 is false, then Zzozl an diverges.

If f(z) is a positive decreasing continuous function on [N, c0) and an = f(n) then
fr(:ilf dx<an+1+an+2+an+3+~'<foof
In addition, > 7 \ a, and f ~ f(z)dx both converge or both dlverge

If M is a natural number and 0 < a,, < b,, for n > M then: (a) If > 7, b, converges then
>0 | an converges, (b) if >°°7 | a,, diverges then Y b, diverges.

Assume a, > 0, by > 0, lim, oo 3> = L. If 0 < L < oo then S ay and >0 by
both converge or both diverge. If L = 0 and >~ , b, converges, then Y ° | a,, converges.

If a, >0, a3 >as >ag>---and lim a, =0 then > -, (—1)"a, converges.
n—oo

> a, converges absolutely when ) |a,| converges. Y a, converges conditionally when
it converges, but does not converge absolutely. If >  a, converges absolutely, then > a,
converges.

1] > a, converges absolutely if p < 1,
If a, # 0 and lim “2F1 — 5 then > a, diverges if p > 1,
n—oo an| the test is inconclusive if p = 1.

> a, converges absolutely if L < 1,
If nh_)m |a,|*/™ = L then > ay, diverges if L > 1,
the test is inconclusive if L = 1.

(n)
The Taylor series of f(x) with center c is Z / ( )(:1: —o)".
n=0

00 n 0 x2n+1 e 2n

ewzz% : SinQZ:Z(_l)nm ; COSZ’ZZ(_l)”(zn)' )

n=0 n=0

(1+ —1+Z( afa = 1)( G_Qz!"'(a_nH))xmf\x!<1.

2 b dr 2 b T2
< — 2 - — _
length —/ dt) dt , length /a r? 4 (d@) df , area / 5 do

a



