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1. Letthematrices X, Y, Z and W begiven by

2.

3.

4.

1 -1 3 3
2 0 4 2
X=| |, Y= , Z= , W= :

0 3 -1 -4
1 2 2 -1

(@).Find scalars a, b,and ¢ suchthat W =aX +bY +cZ.

Ans. a= b= .C= . 6%
(b).Findscalars a and b suchthat Z=aX +bY. Ans. a= b= . 4%

(a).Let A bean nxn idempotent matrix,i.e. A*> = A.Find al the eigenvaluesof A.
Ans. . 4%

(b). Determineal nxn symmetric matricesthat have 0 astheir only eigenvalue.
Ans. . 3%

(c). Let 0 beaneigenvalueof A.Is A singular or nonsingular? Ans. . 3%

01
For what valuesof a doesthe matrix A= { J have the following characteristics?

(@. A hasaneigenvalue of multiplicity 2.Ans. a= . 4%
(b). A has -1 and 2 aseigenvalues. Ans. a= . 3%
(c). A hasrea eigenvalues. Ans. a= . 3%

3 1 -2
Let A=|-1 0 5

-1 -1 4
(@). The determinant of A is . (3%)
(b). The characteristic polynomial of A is . (3%)

(c). Theeigenvaluesof A are . (4%)



Supposethat T:9R* - R? islinear, T(L0)=(1 4),and T(L1)=(275).

(@.Whatis T(2,3)? Ans. .(6%)
(b).Is T oneto-one? Ans. . (2%)
(©).Is T onto? Ans. . (2%)
0100
0 020
Let A= :
0O 0 0 3
0 00O
(@). Therangeof A is . (3%)
(b). Rank(A) = . (2%)
(c). Thenull spaceof A is . (3%)
(d). Nullity of A= . (2%)
40% ( )
al 11
1 all
Show that =(a+3)(a-1)°. 10%
11 al
111 a

Let T:V—>U and S:U ->W belinear transformations.

(@. Provethatif S and T areboth one-to-onethan sodoes SoT. 3%
(b). Prove that the kernel of T iscontained inthekernel of SoT. 3%
(c). Provethatif SoT isonto,thensois S. 4%

Suppose that A is similar to B. Prove that the eigenvalues of A are the same as the
eigenvaluesof B. (10%)

Let S={u, v} be alinearly independent set. Prove that the set {u + 2v, 2u — v} is linearly
independent.  (10%)



