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Department of Mathematics & Statistics
Math 321 Major Exam 2 (172)
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e Mobiles are not allowed in this exam.
o Answers should be neat, clear, and legible.
e Show all steps

e Write your answers in four significant digits

Question # Marks Maximum Marks
1 12
2 15
3 12
4 12
5 13
6 8
7 8
Total 80
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Q1 The Natural cubic splines for the data = = (2, 3,4] and f(z) = 3,4, 6]] are
So(z) = a0 + 3(z — 2) + co(z — 2)% + do(z — 2)3
Si(z) = ay + 5(z — 3) + ci(x — 3)? + dy(z — 3)®
Use necessary conditions for Natural cubic splines to find unknown constants. (12 pts)
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Q2 Let f(z) = In(x).
(a) Approximate f’(2) using central difference formula with A = 0.05 and compute

the actual error. (5 pts)

2
(b) Compute the error bound for f'(2) using the formula %» F@(g) for £ in the

interval (2 —h, 2+ h] . (2 pts)
(c) Approximate f”(2) using central difference formula with h = 0.05 and compute

the actual error. (5 pts)

2
(d) Compute the error bound for /”(2) using the formula f—z JE(E) for € in the

interval 2 — h,2 + h). (2 pts)
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4
Q3 (a) Approximate the integral [ dz using composite Simpson’s rule with N=6. (8 pts)

0 x2 +4
(b) Compute the actual error. (Hint: [ izdz = 1tan~!(£)) (4 pts)
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Q4 (a) Use Euler’s method with k = 0.25 to approximate the solution of the

initial value problem

Y = ll%fl 1<t<?,
y(l) = 2. (8 pts)

(b) Compute the actual error at ¢ = 2 using the exact solution

y(t) = VEZ+2t+6-1. (4 pts)
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Q5 (a) Use the RK2 method

Wit = wl + hf(tz -+ 2,w‘l %f(tla w‘l))

with h = 0.2 to approximate the solution of the initial value problem

' y y\?
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att) =12 and i, = 1.4.

(b) Compute the actual error at t, = 1.4 using the exact solution y(t) = t tan(In¢t)
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(10 pts)

(4 pts)
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Figure 1: Graphs of f(z) = ¢* and g(x)=x*
Q6 Write a Matlab code to plot the graphs same like given in the above figure. (8 pts)
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" 2
Q7 Write a Matlab code to approximate [ z? € dz using Trapezoidal rule. (8 pts)
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