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1. (20%) Find the curvature and radius of curvature of the plane curve defined by
_ 2 . 2
G-h', 0=B
a b

where a and b are positive constants, 4 and k are constants.

2. (20%) It is known that

mxu=(£—d—A—A)u 1)
dt
R=I+A+-A>
0 -4 ¢ @) a ()
A=A =| & 0 -4 | o=0@)={0y=10200)
- 4 0 ) |o2()

where I is the identity matrix of order 3, @ is a 3x 1 column matrix, @Xu is the cross product of

©® and u, AZ=AA. @ =¢()=sin2t, ¢ =g (t)=sin3t, ¢3 =g () =sin5t.

Let
& 1)
O=0()=1 =950, ¢=7? From Eq. (1), the relationship between ® and ¢ may
$) (B0
be expressed by
o=T (2

where T is a 3 x 3 matrix.

Please determine R = %Rl in Eq. (1) and matrix T in Eq. (2)
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3. (20%) Please derive the inverse of a square matrix A which is expressed as follows. It is noted that the
determinant A #0.

4. (20%) Solve the initial value problem:

V') +3y' () —4y() =10’ —5e*5(t~-2), y(0)=1, y'(0)=1.

5. (20%) Find a general solution for the third-order ODE:

x2y"(x)+ 4xy"(x) +2y'(x) = Inx.




