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1) 
Fit a second-order polynomial to the following three (x,y) points: (-1,3), (0,1), and (1,4). And find the interpolation value at . Check your result using a Lagrange polynomial.

2) 
Using cubic spline method to fit the three points in (1), and find interpolation for . Plot both the second-order polynomial and cubic spline in the same graph and comment the difference and each of their merits as an interpolation method.

3) (optional) Consider 1D motion that is measured as (t,x): (0,-3), (1,-1), (2,0), (3,2), (4,1), (7,5). Fit with a six-order polynomial and plot force as a function of time. Then fit the data with the cubit spline method and plot the force resulted from the cubic spline fit.

4) 





Let and determine polynomialas well as constants,,, and.

5) Given four points: (0,0,0), (1,1,0), (1,0,1), and (0,1,1), calculate the three bond angles as well as the dihedral angle for bond (1,1,0)(1,0,1).

6) Given three non-orthogonal basis vectors: (0,1,1), (1,0,1), and (1,1,0), determine reciprocal basis vectors (normalized to ).

7) A capacitor (C=0.01F) is in series with a resistor (R=10Ω), the two elements are in parallel with an inductor (L=2H). The combination is then connected to an AC power, which provides current as: . Calculate the total impedance of RLC combination and the voltage of the AC power (as a function of time).
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