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Part I(each problem worth 7 points)

(1) Given the Taylor polynomial cxpansid:is .
_ cos(h)= 1-—E—+h—+ O(h‘)
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Determine the order of apnrox1mat10n for hClI sum and product.
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(2) Investigate the nature of the fixed poiut iteration for each of the
fixed points for : - >/ "
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(3) Find the order of the error of the formula
Fydls h; - f(x)
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{(4) Suppose that you save money vy making regular monthly
deposits P and the annual interes: rate is I, then the total amount A

aftern deposits is given by
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Find zn approximation for the interest rate I that will yield the total
amount of $500,000 if 240 monthly payments of $300 are made. -
Finc the first two iterations using the bisection method stamng

with [a,b]=[0.15,0.16]
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BRI xu X2 4943 4w
X A = dx(\){,))
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U§1ng Gause Seidel fixed point iteration, find (p,,q,)
Given (Po:g0) =(2.11.9)
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(6) Given L is a lower nxn iriangular matrix, where the diagonai elements

are all ones.

Find the total cost of the forward substitution
Lx=b
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(7) Let f(x) = Zsin(——?there X 18 In radians 7

(a) Use quadratic Lagrange interpolation based on the nodes x, =0,
x, =1,x, =2 to approximate f(1.5)
(b) Find the best upper bound for the error in the above estimation.
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a)D
(2) Drive the normal €quation of the power fit of the form
y=ar" where m is fixed.
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(b) Use the pow: r fit above to estimate the gravitation TIStalt

where d =~ ¢t using the following data
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Time, 1, Distance d,
0.2 i 0.1960
0.4 0.7835
0.5 1.7630
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(9) Let A= ]-e':dxl / / 2 2
] [ it

(1) Esgmate A using Trapezoidal Rule.

(2) Estimate A using Simpson's 1/3 Rule.

(3) Estimate A using Gauss Legendre 2 points formula.
(4) Which one of the above is most accurate.
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(10) Consider the TVP e , é

y=e¥ -2y
v(0)=0.1
Using A=0.1
Estimate y(0.1)using
1) Euler method
2) Taylor method of 0(4?)
3) Runge-Kutta method of O(k*) '
4) Which of the above is the most accurate given that the solution
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(11) The partial derivative /«(x,y) is obtained by holding 2

differentiating with respect tox. Use the formula
g(ﬂz\g(xz.*:)Mto find a formula to estimate £, (x, y)and

y fixed and

f).(x,_v) y

b) Let f(x,y)=—2. Use the formula found in (a)to estimate the
X+y :

differential 4 = S (x, ¥)dx + f, (x, y)dy at (2,30 g o e b1
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