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In all of the problems, derivatives y’ and " are done with respect to variable x:

1. Explain the following terms ( % ¥ f%§#):
(a) (5%) dimension of a vector space (b) (5%) linearly independent
(¢) (5%) null space (d) (5%) rank of a matrix

2. (10%) Let V be a finite-dimensional inner product space and V has an orthonormal basis

B={Xx1,X2,X3,...,.Xn}. If X 1S any vector in V, prove that x can be written as

n
x = (%,X,) X,
k=1

where (x,x,) denotes inner product of xandx,.

3. (10%) A square matrix M is called skew-symmetric if M’=-M, where M’ denotes
transpose of M. Prove that the set of all nxn skew-symmetric matrices is a subspace.

4 0
4. (10%) Find all of the eigenvalues and eigenvectors of the matrix {2 4}
5. (a) (10%) Show that F =e™"” is an integrating factor of e ”dx+e *(—e™> +1)dy =0.
(b) (10%) Find general solution of edx+e “(—e™” +1)dy =0.

6. (a) (10%) Find general solution of
y'+4y=0.
(b) (10%) Solve the initial value problem
y'+4y=16cos(2x), »(0)=0, '(0)=0.

7.(10%) Use the Laplace transform to find solution of
V'+2y"+2y=0, p0)=1 »'(0)=-3.



