Problem Set 4 Section 5.7 Problems:. 20, 23, 27, 30
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20. - = = = — ) — Multiply both sides by ol 4+ L) — 1) to get
i — z(z 4+ 1){x — 1) T +;r-+l+;r—l ultiply both sides by x(x + 1)(= }to ge

2 + 2z — 1 = A(z + 1)z — 1) + Bx(r — 1) + Cx(x + 1). Substituting 0 for z gives -1 = -4 < A=1
Substituting —1 forx gives —2 =21 = B = —1. Substituting 1 for @ gives 2 = 2(' & (' = L. Thus,

.I-J L J— L —_—
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* +2* +2r+1 Az + B n Cr+ D
(2 + 1)(x* + 2) 2+ 1 x? 42
ot + 2+ 1=(Az+ B)(a® +2) + (Cz+ D)z +1) =

4+ 2+ 1= (Az” + Ba® + 24z + 2B) + (C2” + D2* + Cz+ D)

Pt 42+ 1= (A+ O + (B + D)a? + (244 Ol + (26 + D). Comparing coefficients gives us the following

23 . Multiply both sides by {.::2 +1) (3:3 + 2} to get

system of equations:

A+C=1 (1) B+00=1 (2)
2A4+0C =2 (3 B4+ 0D=1 (4)
Subtracting equation (1) from equation (3) gives us A = 1, so O = (). Subtracting equation (2) from equation (4) gives us
3 2
o o+ +2r+1 T 1 » i = Lot ap — o2
B =10s0)= 1. Thus, / RS i f(;rﬂ 1 + =7 2) dx. For [ =1 idr, letu = x< + 1 s0
T 1 1 1 1 2 1
du = 2o dix and then idr == | =mdu==In|u|+ " ==In{z"+ 1)+ ' For dr, use
,/:{:3+L 2_/-1:. 2 [ul b { ) _[:r2+2
. 1 1 1 -1
Formula 10 with a = /2. S:}f — il = f— dr = —tan ' —= + (.
r? 4+ 2 3:2+|[ﬁ:|‘1' V2 V2

]. - i
Thus, | = = In{z* + 1) + tant — + (.

3 !n ) V2 V2

3
44 —dr + 4
21 T By long division, % =x+ ;—_:-4. Thus,
- . : & T
w42 + 02 + Oz + 4
x’ + dr
—dr + 4

3
r 4+ 4 —dr 4+ 4
_/\:I'"; 1 dr = f (:R EE J"‘;_-l-‘i) fr

4 4 , lg 1 3 1 -1 .
—f(-r + )fﬂ:.——:r —4-Eln|;r +4|+4-§tan (E)+(

Y24 gz 2

1. .
= E:r‘; — 2In{z* + 4) + 2tan”* (%) +

PAGE 1



Problem Set 4 Section 5.7 Problems:. 20, 23, 27, 30

. T 2u du fae
30. Letuw = /r+ 2 Then & = u? =2 dr = 2udu = [= f — :;m = f " _”;“_ ” = EfL and

u? —u—12
— LN SN Afu + 1) + Blu — 2). Substituting —1 foru gives —1 = —38 < B — 4
= ™= Sl U — - aupshomunneg — O & FIVEs — 1 =— —4 =
wr—u—2 u—2 u+t+l = E &

and substituting 2 forw gives 2 = 34 = A= f Thus,

f—é/ [%+ “_J"_1:|iiu—%{21n|u—2|+ln|u+l|]+(.‘
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Problem Set 4 Section 5.9 Problems; 1

L{a)Ae={h—a)/n=(4-0)/2=2

Lz = 1§ flwic1) Az = flma) - 24 fz) - 2=2[f(0)+ f(2)] = 2(0.5+ 2.5) =6
Rz = 1&]{35}&3 = flz1) - 24+ flza)-2=2[f(2) + f(4)] = 2(2.5+ 3.5) = 12

My = i FE)Ax = f(F1) -2+ f(T2) -2 =2[f(1) + f(3)] = 2(L6 +3.2) = 9.6

i=1
(b L 15 an underestimate, since the area under the small rectangles 1s
less than the area under the curve, and s 1% an overestimate, since
the area under the large rectangles is greater than the area under the
curve. It appears that Ay is an overestimate, though it is fairly close
to 1. See the solution to Exercise 37 for a proof of the fact that if [ is

concave down on [a, b], then the Midpoint Rule is an overestimate of
1! f(x) da.
(c) T2 = (5 Ax)[f(z0) + 2f (1) + [f(x2)] = S[£(0) + 2F(2) + f(4)] = 0.5+ 2(2.5) + 3.5 = 9.

This approximation is an underestimate, since the graph is concave down. Thus, 72 = 9 < 1. See the solution to

Exercise 37 for a general proof of this conclusion.

(d) For any n, we will have L, <7, < 1 < M, < K.

PAGE 1



	Set_4_-_Section_5.7.pdf
	Set_4_-_Section_5.9.pdf

