
Math 20F Solutions for Pra
ti
e Midterm I Spring 06, Lindblad.1. (a) Determine if the following systems are 
onsistent and if so give all solutionsin parametri
 form:(a) x1 � 2x2 = 32x1 � 7x2 = 0�5x1 + 8x2 = 5 (b) x1 + 2x2 � 3x3 + x4 = 1�x1 � x2 + 4x3 � x4 = 6�2x1 � 4x2 + 7x3 � x4 = 1Sol (a) Row redu
tion gives24 1 �2 �� 32 �7 �� 0�5 8 �� 535, 24 1 �2 �� 30 �3 �� �60 �2 �� 20 35, 24 1 �2 �� 30 1 �� 20 1 �� �1035, 24 1 �2 �� 30 1 �� 20 0 �� �1235The system is in
onsistent sin
e writing out the system in terms of x1 and x2 againthe last equation says that 0 = �12.Sol (b) Row redu
tion gives24 1 2 �3 1 �� 1�1 �1 4 �1 �� 6�2 �4 7 �1 �� 135, 24 1 2 �3 1 �� 10 1 1 0 �� 70 0 1 1 �� 335,24 1 2 0 4 �� 100 1 0 �1 �� 40 0 1 1 �� 3 35, 24 1 0 0 6 �� 20 1 0 �1 �� 40 0 1 1 �� 335The system 
an now be solved. x4 = � is a free variable (x1; x2; x3; x4) = (2 �6�; 4 + �; 3� �; �).2. (a) Find the inverse of A = 24 1 1 12 3 23 8 235 (b) Find the solution of Ax = 24 23435.Sol (a) 0� 1 1 1 �� 1 0 02 3 2 �� 0 1 03 8 2 �� 0 0 11A, II � 2IIII � 3I 0� 1 1 1 �� 1 0 00 1 0 �� �2 1 00 5 �1 �� �3 0 11A, III � 5II 0� 1 1 1 �� 1 0 00 1 0 �� �2 1 00 0 �1 �� 7 �5 11A, �III 0� 1 1 1 �� 1 0 00 1 0 �� �2 1 00 0 1 �� �7 5 �11A, I � III 0� 1 1 0 �� 8 �5 10 1 0 �� �2 1 00 0 1 �� �7 5 �11A, I � II 0� 1 0 0 �� 10 �6 10 1 0 �� �2 1 00 0 1 �� �7 5 �11A(a) A�1 = 24 10 �6 1�2 1 0�7 5 �135 and (b) x = A�1b = 24 10 �6 1�2 1 0�7 5 �13524 23435 = 24 6�1�335.1



23. A linear transformation T : R2 ! R3 satis�es T (e1) = (2; 1; 1) and T (e2) =(1; 1; 2), where e1 = (1; 0) and e2 = (0; 1).(a) Find the standard matrix for T .(b) Find T ((�3; 4)).(
) Is T one-to-one? Justify your answer.(d) Is T onto? Justify your answer.Sol (a) A = [T (e1); T (e2 ℄ = 24 2 11 11 235.(b) T ((�3; 4)) = 24 2 11 11 235��34 � = 24�215 35.(
) T is one-to-one sin
e the 
olumns of A are linearly independent.(d) T is not onto sin
e the 
olumns of A 
an not span R3 sin
e its only two ve
tors.4.(a) Show thatA=264 1 2 �2 0 7�2 �3 1 �1 �5�3 �4 0 �2 �33 6 �6 5 1 375is row equivalent toB=264 1 0 4 0 �30 1 �3 0 50 0 0 1 �40 0 0 0 0 375.(b) Find a basis for Nul A.(
) Find a basis for Col A.Sol(a) 264 1 2 �2 0 7�2 �3 1 �1 �5�3 �4 0 �2 �33 6 �6 5 1 375�264 1 2 �2 0 70 1 �3 �1 90 2 �6 �2 180 0 0 5 �20375�264 1 2 �2 0 70 1 �3 �1 90 0 0 0 00 0 0 5 �20375�264 1 2 �2 0 70 1 �3 �1 90 0 0 1 �40 0 0 0 0 375�264 1 2 �2 0 70 1 �3 0 50 0 0 1 �40 0 0 0 0 375�264 1 0 4 0 �30 1 �3 0 50 0 0 1 �40 0 0 0 0 375(b) Ax = 0 is equivalent to Bx = 0 and hen
e26664x1x2x3x4x5
37775 = 26664�4x3 + 3x53x3 � 5x5x34x5x5

37775 = x3 26664�43100
37775+ x5 26664 3�5041

37775These two ve
tors form a basis for Nul A.(
) Sin
e the �rst, se
ond and fourth 
olumn of B are pivot 
olumns the 
orre-sponding 
olumns of A form a basis for Col A, i.e.264 1�2�33 375, 264 2�3�46 375 and 264 0�1�25 375 form a basis for Col A.


