MATH 253 HANDOUT #4 SOLUTION

A For 1)
2

1
For/1 p dr and n =4

The length of the subintervals is A =h= b—“ = 2%40 = %, so the points of partition are:
a =Ty = 0, T, = % To = =1 , L3 = =b= 2
then the values of y = f (x) = 7 are
1 1 4 1 1 _ 4, 1
Yo= LY = 1 i_g) yY2 = 5,Ys = _'_%—137:’/4_57
101, 4 _ 9 , 4] _ 1 1304117440 _
o Ti=g|3rititab| =5 (1) =g B =

ggg 1.1038462 By direct integration:

1
/ 2 dx = [arctan 2]} = arctan 2 — arctan 0 = arctan 2 = 1.1071487,
T

so we got an approximation of arctan 2 = 1.1038462
For 2)

6
First,sketch the region :hyperbola y = —.... top

x

y = 2... bottom 2<xr<3
y-axis—" shells” — dx

3
V =27 /RH dx, where R = x,and H = " hyperbola — line 7 = g -2,

3 3
V=or [a-(8=2)do=2n-6(3-2) -2 [ 20de -
2
— 127 — 2 [22]5 = 127 — 27 (9 — 4) = 2m.

For 3)
For  y=In(sinz) between 2 = 7 and 2 =
2 2
Ccos T sin” x + cos“x
= 1+(y’)2:—_ 5 =csc?x
sinz sin®
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B For 1)

w

For/ 1 drand n =3
19&—4

the length of the subintervals is Az = h =22 =321 =2
partition pomts are: a =9 = 1,11 = g To = g, b= x3 = = = 3, and midpoints are
my = g,mg —2 m3 g,andm—4:—§,—2,—§
and values of f( )= — 4 at the midpoints are: —%, —%, —% and
_2[_ 3 _1_3]_ 2. _3+446 _ 13
My=3|-5-3-%=3 -0 = 1
Now,we can evaluate the integral directly:[In |z — 4[]} =In1 —In3 = —1In3,

1



so In3 = % = 1.083
For 2)
y-axis— "shells” — dx
we need two lines first,through (1,1) and (2,0) : y = 2 — z......top
through (1, —2) and (2,0) : y = 2z — 4.....bottom
Radius of the cylindrical shell is x,the height
H ="top-bottom”=(2 —z) — (2 —4) =6 — 3z = 3(2 — x)

b 2

sovzzw/RHdm:2w/x~3(2—m)da¢:6ﬂx2ﬁ_QW[ﬁﬁ:
a 1

—6r[4—1]— 2718 — 1] = 4.

For 3)

For y3 = 22 between points O(O 0) and P (8,4)

y::v%and)gxgég y,:%x,§

4 9z3i+4
1+W)P=14+—= $3j then
9x3 9x3
8 8 2 8 2
9z3 +4 93 + 4
s= [ /14 (y)%dx = —dxr = ——dx
{ &) A 9x3 A 3x3
T |lu
subst.u = 923 + 4 du=18-21:dx | 8 | 40
oo 4

40
40
= s [ Viidu = 5 [3ut] " = & [0V — V1] = & [10vI0 - 1].
4
C For 1)
1
For/— dr and n =4
T

the length of the subintervals is Az = h = b’T“ = % =
the points of partition are:

a=x9=1,21 = g Ty =2,T3 =
my = 9 my = Lt and the values of f(z) = S are:

1
2

b = x4 = 3, then midpoints are:

5
27
1f 1 .44 4 4
4

= ot

7m2:£am3—47 57779711
SoM4: [d+i+d+ L] =2[8+ 18] =32[% + &| =1.0897547

/ ~ dr = [Inz]® = In3 = 1.0986123,50 the error is 0.0088576
xr

since error=exact value —approximation

For 2)

First,find the intersection of the parabola and line 2 — 22 = x, 2 > 0,s0
O=2’4+2—-2=(x+2)(z—1) r=1y=1

parabola ...top,line...bottom,0 <z <1

x-axis— " washers” —dx

1 1
\V =7 [ (top? — bottom?) dz =7 | |(2—2?)* — 2?| dz =
Wz op orrom Xz W%{ T :L’} T



1 1

:7T/[4—41‘2+$4—1E2]dl':W/[4—5$2+1‘4]d$:
0 0 -

_ 5.3, 150 _ _5 _2°

—7'('[41‘ 3T +5m}0—7r[4 3t ]—157r.

For 3)

For 2% + y*> = 5 between points Q (2, 1) and P (1,2)

=+/5 — z2 1<zr<2 P T
Y : Y a2
T 5

N2 _ _
1+ (v) _1+5—x2_5—m2 then

U=

2

1+ (y)*de = \/E/ﬁ

2
1

=5 {arcsin % — arcsin ﬁ] .

D For 1)

dr =5 {arcsin %ﬁ =

For —dxandn—S

12

»—t\w

the length of the subintervals is Az = h = =2 = 221 —

1

3 3

a=x9=1,21 = g,l'g 5h=ugx3=2, thentheval of f
9

so the pomts of partition are:

9 ] (o) =

Yo =1 yl-—-16,yz 25, Yz =
_ 1 41 5] _ 123 | 5 _

SoTy =33+t T3] = gpqm+ﬂ-qm+ﬁ 519 _ ().51583

By dlrect integration:

2

1 2
/—2 dr = {_71} =1l41= %,SO the error is 0.01583.
x
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For 2)

First,sketch the region :hyperbola y = %...bottom;line y =4.. top
1<z<1

x-axis— 7 washers” — dx

1 1

V=n / {(top)2 - (bottom)ﬂ de = / [42 - (%)2} dr =

1
2

N

=8m +4mw (1 —2) = 4.

1
= 167 - (1 — %) - /4x_2dac =8 —4r [—%]

[N -

1
2

For 3)

For  y? = x3 between points O(0,0) and P (4, —8)
y=—z2 0<z<4 y=-3/z
4
1+ ()2 =1+2z 9% hen
Y 44 92)3]"
2
oo [ VTF P =4 [ VT = 12
4

also by subst.u = 4x + 9

_§{402_42}:ﬁ[lo‘—l}:%{lom—l}.



