MATH162 - Summer 2007 /2008
Outline Solutions to Tutorial Sheet - Week 2

1
(a) (i) f(x):limplies/ ldz=1=w;-14ws-1
0

1
1
(ii) f(x):ximplies/ xdw=§:w1-0+w2-1.
0

1 1 ! 1 1
(b)  Clearly, w2:§,andso, wy = 5 HenceI:/ f(x)dwzif(O)—i—if(l)
0
! 1 1
(c) /1+2xdwm§><(1+2><0)+§><(1+2><1)
0
1 3
=—-+_-=2
2+2

1
(d) The exact solution is / 1+ 2zde = [z + :1:2}(1J = 2. Therefore the absolute error is 0.
0

! 1 1 L 23"
(e) / r?dr ~ = f(0)+ = f(1) / wrde = | =
0 2 2 0 31
1 1 1
— 5 X 0 + 5 X 1 — g
= 1 Therefore the absolute error is 1.1 = 1
2 3 2 6
1
For f(z) = 1: / lde =wi1 x1+wrx1 = 1=w;+ws (1)
0
! 1
For f(x) = / zdr = w1 X 04+ wy X 1 = 3 = woT1 (2)
0
! 1
For f(z) = % / Pldr =w; x0+wy x 27 = - =wer? .(3)
0 3
2
Solving the system: Dividing (3) by (2): z1=3
Substituting into (2): wo = %
1
Substituting into (1): w1 =
(! 1 3.(2
So the quadrature scheme is f(z)dz = Zf(()) + Zf 3):
0
''4dz_h
) | 1o ~ 5 (Fe) + 20 @) + 20 (@a) + -+ 2 @a1) + f(wa)
0 +x 2
. I I O
2 \1.00 1.01 1.04 1.81 2
~ 3.139925990
The exact value of the integral is 4arctanl = 7 ~ 3.141592653,
so the error is approximately ‘3.139925990 — 3.141592653| = 0.001666663.
1
4dz 1 1 1 3
b — =~ =f|- —f{-
o [ e =a(5) 2 (3)
2 2
14 (%)2 + 1+ (%)2 The error is approximately
1344 3.162352941 — 3.141592653| = 0.020760288.

= —— ~ 3.162352941.
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4.  There are n = 8 intervals from 3 to 5. Thus, the step size is h = 5 = 0.25.

Simpson’s Rule gives

5
/ydzzSg
3

_ g [f(?)) +4£(3.25) + 2f(3.5) + 4f(3.75) + 2f(4.0) + 4£(4.25) + 2f (4.5) + 41 (4.75) + f(5>]

= % [6-7 +4(7.4) +2(8.2) + 4(9.2) + 2(10.4) + 4(11.6) + 2(12.5) + 4(13.3) + 14.0]

~ 20.7.

2
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5 (a) /xezz dx / ge“du by letting u = 22 =  d— gy

1U+
=-c"+c
2

e,
—26 C.

(b) /sinh3 xcoshzdr = /ugdu by letting uw = sinhz =  du = coshzdx
= u_4 +c
4
sinh?® z
4

(c) /cosh2 rsinhzdr = /u2du by letting u = coshz =  du=sinhzdx
3
u

:?—f—c

cosh® x
= + C

1
: d
6. (a) / (2% — 1)ewg_3mdx Let u = 2 — 3z, then ?u = (2% = 1)dz
0
-2 and when x = 0, then ©« =0 and when x =1, u = —2.
/ e du
0

Let u = 4x then % =dx.

(b) / dx _/ dx
V1 — 1622 V1 — (4x)?
_ l/ du,
4 Vi
= Zsin_lu—i-c
= isin71(4x) +ec.

1 1
(c) /sin2 x dr = —g5CosT sinz + 3% +ec [33] Table of Integrals.



/4
(d) / tan @ sec? 0df

/6 L
:/ u du
1/V3

/2
= 2/ sin udu

/4
/2

= 2[— cosu]
/4

= 2(—cosm/2 + cos/4)

_/”/3 sec § tan 0dO
B x4 sec?Otanf

/3
= / cos 0do

{Sln@}ﬂ/g
/4
_V3 V2
2 2

dx
o | e
[ 2sec?0do
_/ 4 sec? 6)?
- /se029
1
8/cos 0do

1
=% [sinfcosd + 6] + ¢
1 2z +ta
= n~
4+ a2

Let u = tan6, then du = sec? 6 dé.

1
When@z%,uzl,andwhen@zg,uzﬁ.
Let u = /x, then 2du = dz

=./z, =7
72 T w2 T
When z = I,thenu— §,and when x = E,u— T

Let z = secf, then 22 — 1 = tan? § and dz = secftan 6 d.

1
and so cosf = —.
cos T

Thus,whena::2,0:gandwhenx:ﬁ,@:%

Now, xz =

Let x = 2tan#, then 4 + 22 = 4sec® f and dx = 2sec? § dé.

T V44 x?

+ ¢ (from triangle)



