
University of Toronto at S
arboroughPhysi
al S
ien
es Division, Mathemati
sMIDTERM TESTMATA23HLinear Algebra IExaminer: E. Moore Date: February 9, 2002Duration: 110 minutes1. [10 points℄ Let v = [1;�2; 0; 3℄ and w = [�2; 2;�1; 1℄ be ve
tors in R4 .(a) Find the angle between v and w.(b) i) State the Cau
hy-S
hwarz inequality.ii) Verify the Cau
hy-S
hwarz inequality for v and w.(
) i) State the triangle inequality.ii) Verify the triangle inequality for v and w.2. [5 points℄ Determine whether or not the triangle in R3 with verti
es (1; 2; 3), (4;�1; 2)and (2; 4; 0) is a right triangle.3. [9 points℄(a) Give examples to show that the following 
an happen for A;B 2M2;2(R).i) A2 is the zero matrix, but A is not the zero matrix.ii) AB 6= BA.(b) Let A = � 0 01 1 �. Find all B 2M2;2(R) su
h that AB = BA.4. [10 points℄Use ve
tor methods to show that the diagonals ofa parallelogram bise
t ea
h other. v

w5. [10 points℄ Let A 2Mn;n(R).(a) Use the properties of matrix transpose to show thati) A+ AT is symmetri
.ii) A� AT is skew-symmetri
.(b) Con
lude that A 
an be written as a sum of a symmetri
 matrix and a skew-symmetri
 matrix.



MATA23H3 page 26. [18 points℄(a) Use the Gauss method with ba
k substitution to �nd the general solution of thelinear system. �2x1 + x2 � 3x3 + 2x4 = �23x2 � x3 � x4 = 2x1 � 4x2 + 2x3 + 3x4 = 13x1 + 2x3 = �1(b) Use the Gauss-Jordan method to �nd the general solution of the linear system.�2x1 � 3x2 + x3 + 2x4 = 0� x2 + 3x3 � x4 = 1x1 + 2x2 � 2x3 + x4 = �1� x1 + x2 � 7x3 + 5x4 = �37. [15 points℄(a) Let v1; v2; � � � ; vk be ve
tors in Rni) De�ne what is meant by a linear 
ombination of v1; � � � ; vk.ii) De�ne what is meant by the span of v1; � � � ; vk.(b) What 
onditions must be pla
ed on a; b; 
 so that the ve
tor [a; b; 
℄ is in the spanof [1; 2; 1℄, [2; 6;�2℄ and [�3;�11; 7℄?8. [13 points℄ Let A = 24 �1 2 �32 1 04 �2 5 35.(a) Find the inverse of the matrix A.(b) Solve the linear system A24x1x2x335 = 24 1�11 35 .9. [10 points℄(a) Show that, if A is an invertible n� n matrix, then AT is also invertible.(b) Show that an n� k matrix A is row equivalent to another n� k matrix B if andonly if there exists an invertible matrix C su
h that B = CA.


