MATH 220
MIDTERM I
Fall 2018

NAME :
STUDENT I.D. :
SECTION :

THIS EXAMINATION PAPER CONTAINS 6 PAGES AND 5 QUESTIONS. YOU
ARE RESPONSIBLE FOR ENSURING THAT YOUR COPY OF THE PAPER IS
COMPLETE. PLEASE BRING ANY DISCREPANCY TO THE ATTENTION OF
THE INVIGILATOR.

No books, notes or calculators of any kind are allowed. You must give detailed mathe-
matical explanations for all your conclusions in order to receive full credit.

Duration of the examination is 120 minutes, starting at 18:00 and ending at 20:00.

GOOD LUCK !

1 2 3 4 5 Total

20 20 20 25 15 100




1. (20 points) Using Gaussian elimination method (i.e. using augmented matrices)
find an equation relating a, b, and ¢ so that the linear system

20 +2y+32= a
r—3y+2z= b
3r— y+dz2= ¢

is consistent for all values of a, b, and ¢ that satisfy that equation. Fora=b=1, ¢ = 2,
write a parametric solution for this system.



2. (20 points) Let A be a nonsingular 4 x 4 matrix and P be a 4 x 4 matrix such that
P- A= R,, where R, is the reduced row echelon matrix which is row equivalent to A.
If

Y1 U1
p.|Yv2 = (Y2t

Y3 Ys — U1

Y4 Ya + Yo

then find A.



3. (20 points) Let A be a 3 x 4 matrix such that the set of all solutions to the equation
Ax = 0 is given by

1 —2
-1 -1
r=t 1 + s 0
0 1

where t, s are any real numbers. Remembering that A is 3 x 4 matrix, find its reduced
row echelon form R.



4. a) (13 points) Let 0 : X — X be a permutation of the set {1,...,n}, and let A(o)
be the n x n matrix defined by

)i, iy = o(i)
Alo)ij = {o, if j # o(i)

for all 4, j. Calculate the determinant of A in terms of n and o.
b) (12 points) Calculate the determinant of the matrix B = A(o1) — 3A(02), where

_(1234) 1 _(1234)
o1=\1 9 3 4)?9%27\9 3 4 1)



5. For each of the statements below indicate whether the statement is always true or
sometimes false. Justify your answer with a logical argument (for true statements) or

give a counterexample (for false statements).
(i) (5 points) Let A and B be n x n matrices. If AB is invertible, then both A and

B are invertible.

(ii) (5 points) If A is an n x n matrix such that Ax = b has infinitely many solutions,
then there is a nonzero matrix C such that CA = 0.

(iii) (5 points) If A and B are invertible n x n matrices, then (A+B)™! = B~ '+ A~L.



