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(Q1) The following table represents the displacement d of an object after ¢ seconds.
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Approximate the object’s velocity v at ¢ = 1.4 seconds using the following formulas (if possible)

(a) The central difference formula of order O(h?)
(b) The central difference formula of order O(h*)
(c) The forward difference formula of order O(h?)
(d) The backward difference formula of order O(h?)

(Q2) Derive the following formula using: (a) Newton’s interpolation. (b) Lagrange’s interpolation.
(c) Taylor’s expansion.
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(Q3) Use the nodes g — 4h and zo + h to derive f’(xo) with its truncation error using:

(a) Newton’s interpolation. (b) Lagrange’s interpolation. (c) Taylor’s expansion.
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(Q4) Consider the data:

If £/(2.9) ~ 95 using the backward difference formula of order O(h?), and f/(2.9) ~ 40 using the
central difference formula of order O(h?), find the values of A and B.

(Q5) Consider the function f(z) = /2 + 7 with 1 < 2 < 1.5. Find the optimal h for the formula below assuming
that e =5 x 107,
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(Q6) Consider the difference formula: f’(x¢) ok 3

a) Derive the formula using Taylor’s series.

b) Derive the formula using Newton’s interpolation.

d) Find the optimal h.
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(c) Derive the formula using Lagrange’s interpolation.
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(e) Use the formula with the points (4,1.246), (4.2, 1.870), (4.4, 2.600), (4.6, 3.259) to estimate f'(4.4).




