1.

f FO) dx = 225 (o) + 37 () + 3 (o) + )

3h
f ax? + bx* +cx +d dx

3h

[ x + dxl
0
2 4 3 2
81ah4 9ch?
+ 9bh3 + + 3dh

(LHS)

34

S (FGro) + 37 Ce) + 3£ () + £ (x)
3h

= 5 (F(© + 3£ (0) + 3£ (2h) + £ (3R)

= gh [(@(0)2 + b(0)? + c(0) + d) + 3(a(h)® + b(h)? + c(h) + d)
+3(a(2h)® + b(2h)% + c(2h) + d) + (a(3h)3 + b(3h)% + c(3h) + d)]

h
=35 [(d) + 3(ah® + bh? 4+ ch + d) + 3(8ah® + 4bh? + 2ch + d)
+ (27ah3® + 9bh? + 3ch + d)]

3h
=g [(d) + 3(ah® + bh? + ch + d) + 3(8ah® + 4bh? + 2ch + d)
+ (27ah® + 9bh? + 3ch + d)]

3h
=35 [(d) + (3ah® + 3bh? + 3ch + 3d) + (24ah® + 12bh? + 6¢h + 3d)
+ (27ah3® + 9bh? + 3ch + d)]

3h
= §(54ah3 + 24bh* + 15ch + 8d)

81lah* 5 9ch?
= + 9bh° + + 3dh
4 2
(RHS)
LHS = RHS

QED



2.
For Sg, n = 6:

am=l"1o1
X = e =

For the 1% cubic approximation [1, 4]

Xo=Ly,=1
X1 =2,y =2
X =3y, =4
x3=4,y; =4

4 3Ax
| 760 dx = 255 (100) + 37 ) + 3G + £ (2))

3Ax 8
= ?(3’0 + 3y, + 3y, +y3)

= %(1 +3(2) +3(4) +4)

= 8.625

For the 2" cubic approximation [4, 7]

x3=4,y; =4 1
X4 =5Y,=0

Xs = 6,y5 = 2 wiimmA!
Xe =7,V = 2 uk

¢ 3A
[ 700 dx = 25 (1) + 370 + 3£ Cxs) + £ x))

3Ax
=—5 (3 + 373+ 3y5 + 76)

= %(4 +3(0) +3(2) +2)
=45

f:f(x) dx = f14f(x) dx + j:f(x) dx

7
.[ f(x)dx =8.625+ 4.5 = 13.125
1




3.

f(x) =sinx — x°

f'(x) = cosx — 5x*
f"(x) = —sinx — 20x3
f'""(x) = — cos x — 60x?
f®(x) = sinx — 120x
f®(x) = cosx — 120

For a stationary point of £ (x) on [0,1]:

cosx —120=0
cosx =120
No solution

f®(0) =sin0—120(0) =0
f®(1) =sin1-120(1) = —119.16
on [0,1], =120 < f®(x) < 0
|F® )| < 120

|Es, | < 1200 =7 _ o1
Sn gont T

120(1 — 0)°
80n*

n* > 1500

< 0.001

n=6.22

n>"17



