1st Year — Maths Techniques 11 (Algebra) Problems for Lecture 16: 13/12/2004
Miscellany

1 If M:(: ;j,write down (i) 3M, (ii) det{M}, (iii) det{3M}.

Show that, in general, det{fM}= f"det{M}where f is a factor, and M is an nxn
matrix.

5 2 5 -7
2. Find the eigenvalues and eigenvectors of (i) ( ) 2} and (ii) (1 3}.

In one case, the eigenvectors are orthogonal. How is this fact related to the structure of
the matrix?

5 -7
3. IfA= (1 3) (see question 2(ii)), deduce the eigenvalues of A%,

4.  Find the eigenvalues and eigenvectors of

300 0 01 2 0 2
M0 5 0, ()]0 2 0Of, (i)jo 2 0
0 0 27 1 00 2 0 -1
5. If zy=2+2iand z, =-1+3i, deduce the modulus and argument (in degrees) of
(i) z (i) z, (iii) z; (iVyzaiz, (V) z,/z (Vi) i /z,.

6.  For the same values of z; and z, as in question 5, find
() z° (i) z* (i) (). Express the answers in the form x + iy.
7.  Showthat (i) e*=coshx+sinhx (ii) e =coshx-sinhx
(iii) cosh®x—sinh?x=1 (iv) sin(iy)=isinhy
(v) sin(x+1y)=sinxcoshy-+icosxsinhy.
8.  Find (i) 2'/? (i) log,i (i) @+i)&,

Care and patience is needed with part (iii). Start by writing (1 + i) in exponential form.
The answer to part (i) will come in useful.



