Formula sheets for the Math 152 Final Exam
The solutions of az? + bz + ¢ =0 are z = ( — b+ Vb — 4ac)/(2a).
el =e%® | In(ab) = (Ina) + (Inb) , In(a®) =b(lna), In(1)=0, In(e)=1
=g, In(e*)=z, L()=e¢, Lnz)=1/z, [L=Ihlu+C

2p=1, 1l+tan’z=sec?z, 1+ cot’x=csc?z

cos? x + sin

sin(x + y) =sinxcosy + coszsiny , cos(x +y) = cosxcosy —sinxsiny

sin(2z) = 2sinxzcosx , cos(2x) = cos?x — sin’
1 —
cos? g — + cos(2z) sz = 1 — cos(2x)
2 2
= (sina) ®(tan ) = et +(sec) = sect
sinz) =cosz, —(tanx)=sec*x, ——(secx)=secxtanz

dx T dx T dx
d
@(COS xr) = —sinz , o —(cotx) = —csc @(CSC x) = —cscxcotx

1 1 d 1
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%(sm x) = — dx(tan I)_1+x2 ) dx(sec x)—x =

/secxdw =In|secz + tanz| + C /cscxdx =1In|cscx —cotz| + C

The area between concentric circles is m(outer radius)? — 7(inner radius)?.
The area of a cylinder is (27 radius)(height).
If the force is constant then Work = force X dlstance.
The average value of f on [a,b] is f fx

If a proper rational function has (ax + b)" in the denominator, then its partial fraction
. . 1 Az
expansion must include the sum + +oo b —— Ifax? +bx +cis
ar+b (ax+0b)? (ax +b)
irreducible and a proper rational function has (ax? + bx +¢)” in the denominator, then its
partial fraction expansion must include the sum
All’ + Bl AQ{L‘ + BQ ATiL' + B,«

am2+bx+c+ (az? + bx + ¢)? L (ax? 4+ bz + ¢)"
Midpoint Rule: Ax[f(Z1) + f(ZT2) + --- + f(ZT,)] where T; = (z;—1 + x;)/2. Trapezoidal
A
Rule: —x[f(xo) +2f(@1) +2f (2) +- -+ 2f (@p—2) + 2f(¥n—1) + f(zn)]. Simpson’s Rule:

2

Ax
5 — (o) +4f(z1) +2f(z2) +4f(x3) + 2f(xa) + -+ + 2f (Tn—2) + 4f (Tn-1) + f(zn)].
If Er and F); are the errors for the Trapezoidal Rule and Midpoint Rule, respectively,
the \E\<Mad]E\<M here |f"(x)| < K fora<x <D
n|Er| < —5-5 n Sz Wher z)| < ra<xz<b.
C e K(b—a)° 4
|Error in Simpson’s Rule| < TV where | (z)| < K for a <z <b.

b
length:/ V1+[f(x)]?dz, surface area:/ 2 f(x)\/1+ [f'(x)]? dz
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lm /" =1; lim = =0 1im<1+ ) —e: lim = =0ifa>1.
n—oo n—oo Nl n— oo n n—oo g™
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nlirgoc =0if |¢|] <1} Zoc zl_clf]c|<1.
n=
— 1 : . .
Z p converges if p > 1 (and diverges if p < 1).
n=1

If the statement lim a,, = 0 is false, then Y~ | a,, diverges.

n—oo

If 0 <a, <b, and >~ b, converges, then >~ a, converges.
If0<a, <b, and >~ a, diverges, then > >~ | b, diverges.

Ifo<a,,0<b,,0< lim b_ < 00, then Z a, and Z b, both converge or both diverge.

n—oo
n
n=1 n=1

If f(x) is a positive decreasing continuous function and a,, = f(n) then
oo oo
fn+1 f(:L‘) dx < (p41 + Q2 + Apy3 + -0 < fn f(m) dx

If a, >0,a; >az >ag>---and lim a, =0 then > > (—1)"a, converges.

n—oo

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

If a,, # 0 and lim

n—oo ‘an’

> ay, diverges if L > 1,

] > a, converges absolutely if L < 1,
i L then
the test is inconclusive if L = 1.

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

(k)
The nth Taylor polynomial of f(z) with center a is T),(z) = Z / k‘(a) (z — a)®. The
k=0 '

> £(n)
Taylor series of f(z) with center a is Z / n'(a) (x —a)". Ry(z) = f(x) — Tn(x).
(n+1) M n+1
If | f (x)] < M for |x —a] < d, then |R,(x)| < m\x—cﬂ for |z — a| < d.
n !
. oo " . o . :L,2n+1 oo . 1.271
e :nzﬁ ; sinz = nzo(—l) 2nt 1) ; cosx = 7;)(—1) 2n) ;
k—1)(k—=2)---(k—n+1)
(14 2)* Z( oy ):c if |[x] <1
b 2 b, 2

length — / \/ d—y) dt, length — /a r2 4 (%) @, area= | % 9.



