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Preparation to Final Exam
Let Az = b_T“, To=a,Tp=">0,x;, —x;1 =Az,and z; = (x;-1+2;)/2,i=1, ..., n
By the Midpoint Rule, f: f(z)dz ~ Hh Az )" | f(Z;)

Error bound |E)ys| < Kgﬁ;‘;)3, where |f”(z)| < K for z in [a, b].

By Simpson’s Rule, when n is even,
f f(@)dz ~ SE[f(w0) + 4f (1) + 2f (m2) + -+ + 2f (Tn—2) + 4f (Tn—1) + f(zn)]
Error bound |Es| < 1\/[1(50—7;) , where | (z)| < M for z in [a, b].

[ =5dw is convergent if and only if p> 1

The arc length of the curve y = f(z), a <z <bis f: 14+ (f'(x))%dx
The area of a surface of revolution if rotating the curve y = f(z), a < z < b about

z— ax1s1sS—27rf f(2)\/1+ (f'(z))?dz.

The area of a surface of revolution 1f rotatmg this curve about y—axis is

S =2 f: zy/1+ (f'(z))2dx.

Comparison Theorem: Suppose f and g are continuous and nonnegative,

a. If f < gforz>aand [ g(z)dz converges then [ f(z)dz converges;
b. If f > gforz>aand [  g(z)dr diverges then [ f(z)dz diverges.
The form of the partial fraction decomposition of PIE

2+m_|1_1)2(z_2) (no need to solve

for the coefficients) is + + 3 4 “;fl’f’rll + (m‘”“'bz

The solution to the differentlal equatlon y =kyisy=1y(0)e

kt

The solution to the differential equation y' = f(y)g(z) is [ ﬁdy = [ g(z)dz

L’Hospital’s Rule. If lim,_,, % exists and either lim,_,, f(z) = 0 = lim,_,, g(z) or
limm_m f( ) = do00 = limm_m 9(x) then limz_m fgm; = limg_,q ,8’:;

[ f(z)g(z)dz = f(z ff z)g'(z

If fis contlnuous then d N dt f ( )

9(97*(z)) = z and (g~ (w))' = m

[f (u(=))] = f'(u(z))w'(z)

d‘i cos iz = 1__1902 1.16. cot_ T = %

4 sin~'(g(z)) = \/% 1.18. & arctanz = 1+1w2

4 sec™ 1x:w\/% 1.20. cotw——csc2a:

[sinzdz = —cosz + ¢ 1.22. fcosxd:z:—smx—i-c

[seczdz = In|secz + tanz| + ¢ 1.24. [csczdz = In|cscz — cotz| + ¢
[ tanzdz = In|secz| + ¢

[ sec? zdz = tanz + c 1.27. [z7'dz =1In|z| + ¢
fawdx—(w/lna)—i—c 1.29. Ifnyé—l,thenfx”dx:f::-f—c

sin A cos B = }[sin(4 — B) + sin(A4 + B)]
sin Asin B = [cos(A B) — cos(A + B)] and sin® A = 1[1 — cos(24)]
cos Acos B = 1[cos(A — B) + cos(A + B)] and cos® A = 1[1 + cos(24)]



1.33. Strategy for evaluating [sin™zcos™zdr if n is odd: wuse the substitution
u = sinz and identity cos?z = 1 —sin’ z
1.34. Strategy for evaluating [sin™zcos”zdz if m is odd: wuse the substitution

u = cosz and identity sin?z = 1 — cos® z

1.35 Strategy for evaluating [ sin™ z cos™ zdz if n and m are even: use identities cos® z =
1(1 + cos2z) and sin’z = (1 — cos2z)

1.36. Strategy for evaluating [ tan™ z sec™ zdz if m is odd: use the substitution u = secz

1.37. Strategy for evaluating [ tan™ z sec™ zdz if n is even: use the substitution u = tanz

1.38. Table of Trigonometric Substitution in integration.

expression substitution identity
Va2 — 2 z =asinf cos?0=1—sin’0
va? + 22 x=atan® sec20 =1+ tan26
z2 — g2 T = asecf tan?60 = sec20 —1
Part 2.

2.1 The sequence {nlp}nzl converges iff p >0
2.2 The p-series » nlp converges iffp >1
2.3 The geometric series Y~ ;az™ converges to 12— iff |z| < 1.
2.4 The Integral Test. If (1) f is continuous and decreasing and (2) a, = f( n ) >0,
n >k, then >°0° | a,, converges iff [ f(x)dz converges.
2.5 Divergence Test. If we do not have lim,,_,, a, = 0 , then ) a,, diverges.
2.6 Comparison Test. Suppose 0 < a, < b,. If > b, converges, then so does
> an .If> a, diverges, then so does >, b,
2.7 Limit Comparison Test. If a,, b, > 0, ¢ is finite, and lim,, o, a, /b, = ¢ > 0 ,
then ) a, converges iff ) b, does.
2.8 The Alternating Series Test. Suppose b,, is decreasing and lim,, ;.o b, = 0 . Then
> - n(=1)"b, converges.
2.9 The Ratio Test. > a, converges absolutely if lim, |%| <1 ,
diverges if limy, yoo |*2F > 1
2.10 The Root Test. > a, converges absolutely if lim, "\/m <1 ,
diverges if lim,, "m > 1
2.11 The k—th Taylor polynomial of f at a is Ty(z) = ¥, " 1" (a) (x —a)"

n=0 nl
2.12 The Taylor series of f at ais Y., %(m —a)"
2.13 Taylor’s inequality: |R,(z)] < % for |z — a] < d,
if |f("+t(z)] < K for |z —a| < d.
214 == Y z" forzin  (-1,1)
215 2= 3 forz in  (—o0,0)
2.16 sinz = Y oo (-1)"z*"*1/(2n+1)! forzin (—o0,00) .

2.17 cosz = Y oo (=1)"z?"/(2n)! for zin (—o0,00)

n=0



218 tan"tz = Y >° (-1)"z®>"*1/(2n+1) forzin [-1,1]

219 In(1—z)= =Y 2"/n forzin [-1,1)

220 (X0 panz™) =00 o(n+ 1)ap12™

221 [Y X janzdz =C+ ) o7 an_12™/n.

2.22 The binomial series of (1+z)" = > " (')a™ , where () =1 and () =r(r —
1)...(r —m+1)/nl

The following facts are about a curve C given by a parametric equations C:

x = f(t) angy:g(t),agtgﬁz

d = d? 4 f}—y )

ay t ey _ dttde 7

223 = ds and 3 = i .
dt dt

2.24 The area between the curve C and the x-axis is A = [ f g(®)f'(t)dt

2.25 The arc length of the curve C is L = ff VIFOPR+ g @) dt

2.26 The surface area is S = ff 2mg(t)\/[f' (t)]% + [¢' (t)]2dt if C rotates about x-axis.
2.27 The surface area is S = ff 2w f(t)\/[f'()]? + [¢'(t)]2dt if C rotates about y-axis.
The following facts are about a curve C given by Polar coordinates C: r = f(6),
a<0<b.

9.98 du _ f(0)sin0+/(6)cos0

o = F(6)cos0—F (0) sin (in terms of # only)

2.29 The area of the polar region bounded by the curve C and the rays § = a and 6 = b is
A= [ 17(6)2ds.
2.30 The arc length of the curve Cis L = f; VF(0)2 + (f'(6))%do




