Chapter 6

1. (i) We have

= Uso(x) =4 — 1.
(iii) Similarly,

u// (I)

p 0 = us(z)=Ca+Cy,
= (Cy=-2 = ux(r)=3r-2
(iv) As above,
ul (£) =0 =  us(r)=Ciz+ Oy,
u (0)=0, u (1)=0 = C,=0, =

By (6.1), we now have
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1 1
/(:E—l—l)da::/C’gdac = [%xQ—i—x}é:
0 0

(v) Once more,

U (0) =1,  ulo(1) = 3[uso(l) — 4]

ul (£) =0 =  usx(r)=Ciz+ Oy
1

Cr+Cy=-2

Ci+Cy=1

= (9 =1, 01:3(01+C2—4) = 01:%

= Us(z) =%z +1.
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2. (i) We have

ul (z) —6xr+3=0 = uoo(x):ac?’—%wQ—f—Clx—FCg,
U (0) =2, us(l)=-2 = Co=2, 1-3+C1+Cy=-2

= Cl 3_3

2
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= Ux(z)=1 2 — Tz +2.

(ii) From the given problem we see that

1

u’ () —6x+3=0 = ul(z)=32"-32+C
= Us(z) =2° — 227+ Chz + Oy,

Uo(0) =—1, u(1)=4 = Cy=-1, Ci=4
= Us(z) =2 — 227 + 42— 1.

(iii) Once again,

u’ (z) —6x+3=0 = o (z)=32">-32+C
= uoo(:c):x?’—%xQ-i-Clx—l-CQ,

ul (0)=3, ux(l)=1 = C1=3, 1-2+C1+C=1
= Chy=-3 = uy(r)=2"-22"+32-3

(iv) Here

r)—6x+3=0 = v (z)=32"-32+C

(z) o0

()=$3—%£B2+015E+02,

u (0)=0, u. (1)=0 = C;1=0
(z)

oo

U
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(v) Finally,

u’ () —6r+3=0 = u. (2)=32"-3x+C,
= Ux(z) =2° — 22° 4+ Cra + Oy,

Uss(0) =1, ul (1) = 3[uce(1) — 4]
= Cy=1, C1=31-34C+C,—4)

3

= 01:2741 = uoo(a:)zx—%a:2+24—lx+1-

3. (i) We have

/

ul(@)+yz—1=0 = u(z)=—3v2>+2+C
= Ux(z) = —27y2° + 12® + Ciz + Oy,
' (0) ul,(1)=0 = C1=0, —3ivy+1=0

=0, o
= 7=2 = ux(r)=-22"+12"+Co,
1 1
/xde:/(—%x3+%x2+C’2)dx

0

0

= [32%],= [~ ot + §2° + Caa]
1
3

2
=L4+C = C=1 = uglr)=-1i2"+1s7+1

(ii) As above,

u’ (z) +4r —~y=0 = ul (2)=-22"+~yr+C
= uoo(x):—%x3+%*ym2+01x+02,
u (0)=0, u (1)=0 = C;=0, —2+~v=0

= =2 = um(x):—§x3+x2+02,

1 1
/xde:/(—§m3+x2+C’2)dx
0 0

Py = [~ e + 0% + e}

= 1=14C = Oy=1% = ux@)=-22"+2"+1



(iii) In the usual way,

Wo(@) Frate =0 = (@)= —ia® - Lo+ Oy

oo
= Um(l'):_rlg7$4_%$3+c1l’+02,
W) =0, W ()=0 = Cr=0, ~by—1=0
= ’7:—% = uoo(x):%$4—%x3+02,

1,311 _r1 .5 1 .4
= [gx}o—[mx — 51 T -I-C'zx}
= 3 G+ Ce = Ca=g = uoo(x):%x‘l—%x?’%-%.



