(show all your work) (CQ11)

1)Approximate the integral using the
Trapezoidal rule

/4
f xsinx dx
0

2)
eth=(b—a)/3,.xo =a.x, =a+ h, and x, = b. Find the degree of precision of the quadrature
ormula

b 9 3
ﬁ f(x)dx = Ihf(.\'l) + Ihf(xl).
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) h B
6. f f(z) dr = ) [f(xo) + f(z1)] — Eftl)(g)

2 h hi-)
T J}{ f(@) dz = 3 [f(z0) +4f (z1) + f(w2)] = %fu)(g)

b ; (n/2)-1 n/2 ! - "-l
8. [f@)de =3 |[@)+2 & flay) +4 % f(ram) +10) SIS



(show all your work) (CQ15)

1)Use the Midpoint method to approximate the solution to the following
2
initial-value problems y' = >~ 1<t <2, y(1) = —2 with h =05

2)Use the Runge-Kutta Order Four to approximate y(1.2)
y'=t+y,1<t<2, y(1) =5 with h =0.2
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Wy =0,

kl — hf(th Wi),

h 1
ky = hf (fi + E,Wi+-2-k1) ,

h 1
ks = hf (:,— +Zowit Ekz) .
ks = hf (tiv1, wi +k3),

1
Wirt =w; + g(kl + 2ky + 2k3 + k4),



(show all your work) (CQ14)

Determine the clamped cubic spline S(x) that interpolates the data f(0)=0,
f(1)=1,1(2)=0, and f’(0)=1, f'(2)=2
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ho  2(ho + hy) hy
0... .

bj=(ajy1 —aj)/hj—hj(c;s1 +2c;)/3

d;j = (cj+1 —c¢;)/(Bh;)

0cereeereamnnninreraeeeaaneni
' mo(a1 — ag) — 3f'(a)
(@ —a) - Z(a - ao)
i (Gn = an-1) = 55 (A1 — Gp—2)
I 3f'(b) — ;Tns___]'(an —ap—1)

... 2h th) ha..

.."'hn—z 22+ hat) " ey
10 B

2hu-—l




(show all your work) (CQ13)

1)Use Euler’s method to approximate the solution of
y =cos2t+sin3t, 0<tr<1, y(0) =1, withh =0.25
The actual solution to the initial-value problem is

y() = 1sin2r - lcos31‘ + 4
2 3 3 Compare the actual error at each step to the error bound.
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(show all your work) (CQ12)

1) Use the Composite Simpson’s rule with n=4 to approximate the following integral.

20
f e?* sin(x?) dx
0

2) Write a MATLAB code which approximate the integral 20 e o
using Composite Trapezoidal rule with n = 100. e“* sin(x*) dx
0
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Integration Formulas:

6. ?f(.]) dr =

o

7. xfj(i) dz =

]

b
8. [ f(z) dx =

Lol > o=

w| =

3

(o) + ()] — o F(

[ (o) + 4f (@1) + fla2)] — = ()

90
(n/2)-1 nf2 b—a)h’
fl@)+2 ¥ fzy) +4Y flaz-1) + f(b)| — = 18((13)
j=1 =1




