TR L LA 4 SRR

FP 1R
X = 2X + 3y + 2 2 1
1. Solve * L X(0)=—==, y0)== 10%
v .{y:x+4y+&f X(©0) 3 yO) 3 (10%)

Notethat x and y denote dx/dt and dy/dt respectively.

2. Solve xy'+y=xy®, where y means dy/dx. (10%)

3. Find the eigenvalues and the corresponding eigenvectors of the matrix

s 1,
4 4
A=l 3 of (10%)
4 4
2112
4 4 4]

4. Kirchhoff’s equation for the analogous electrical circuit is as follows:
Lei(t) + Rq(t) +%q(t) _Esinog,
where L isinductance, Risresistance, C is capacitance, qis charge, E isthe

amplitude of the applied voltage » o, isthe frequency of the applied voltage, and ¢
and § denote dg/dt and d°g/dt> respectively.

Find the genera solution of q(t). (20%)

5. Rewrite sin®x intermsof cosx, sinx, cos3x,and sin3x. (10%)

Solvethe ordinary differential equation: % =12sin®x, y(0)=-8. (10%)

[Hint] Try de Moivre'sformula (cosd+ising)® =cos30 +isin39.

Find the conditionson » such that the simultaneous equations  (10%)

X+y+z=1
X+2y+4z=n
X+4y+10z=n*

have solutions.

Find the quadratic forms for kinetic energy E, = (% mj(vf +uv5 +v5) and potential
energy E, = (% kj[(x2 - %)%+ (X, — %,)?] of oscillation of three particles of masses

m, um,m connected in that order in astraight line by two equal light springs of force
constant k, i.e. in the forms of

A Ay Ag v
Ek:VTAVZ[Vl v, Vs] A12 Azz A23 v, and

As Ay Ay Vs

By Bp By |X
E, = X' Bx = [Xl X, Xs] B, By Byx|X|. (10%)
By By Bi X

Solve det(B-w?A)=0 to find the normal frequencies ». (10%)
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