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1, Write T or F for each of the followin‘g statements to indicate whether the statement
is true or false, respectiVely. (30%)
(a) Every eigenvalue of an orthogonal matrix has absolute value 1.
(b) The points (2, 4, 6), (-2, 0, -1), (4, 1, -1), and (2, 0, -1) lie in the same plane.
(¢) Let T: V. — W be a one-to-one linear transformation, then ker(T) = V.
(d) Let f=cos’x and g = sin’x, then the vectors 3x and 1 both lie in the space
spanned by fand g. |
(e) The number of subsets of S = {1, 2, 3, ...,10} that contain the number 5 is 2°.
(f) The coefficient of x® in the power series of the function |
(1+x) (1+x) (1+x%) (1+x*) (14x7) is 3.
(g) Let 4 and B be two square matrices of the same size, then
det(A+B) = det(A)+ det(B).
(h) There are 11! arrangements of letters of HOOPONOPONO.
(i) 3'"° mod 29 = 9.
(j) ay= 3" + (-6)" is a solution to @, = -3a,. + 18a,_».

For each of the following problem, show enough work to get full credits.

2. Prove by induction that forn > 8, 2" > 3n® +5. (19%)

3. How many integral solutions are there of X1+ Xy + x5+ x4 + x5 = 30 where for each i
(@) x; 2 0; |

(b)x;= 1

©)x122,x23,x324,x422,%x520;

(d) x; > i. - (16%)

4. Show that if 4 is a square matrix and ||4uj| = 1 for all unit vectors u, then 4 is
orthogonal. (17%)

5. In each part, determine whether multiplication by A is a one-to-oné linear
transformation. ' o (18%)

i _3‘ 2 5
(a). 4 = [_2 ) _24] : (b). 4 = -21 3
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