YEAR 2006f

-1-x 2-x -1-x 2-X
) 2-x -3-Xx —-2-x —-2-X
2. Solve the equationde =0.
=X =X =X 1-x
-1-x 2-x 2-x 1-X
Hint. Subtract 4 from other rows then subtragtftom other columns. That will leave you with omge (x) in
position (3,1). Then just calculate the determiriaatstandard way (asxfwas a number)

O 1 1 1
2 3 -2 4
A=
-1 -1 1 -1
-2 -3 3 -4
YEAR 2007f
[1 2 3 4 5 6]
01 2 3 45
1 2 4
2. CalculatedelO 0 3
00012 3
0O00O0OT12

11 0 0 0 0 1]
Hint. Use Laplace expansion with respect to column one.

-10 -10
1 2 0
4.
1 2 1
2 4 1

YEAR 2007s
1. W and U are subspaces of VAW={ O}, {w 1,...,wi} is a linearly independent subset of W{u.,u.} is a
linearly independent subset of U. Prove that thwge ..., Wi} C{u,...,Un} is linearly independent.
Hint. Suppose @vi+...+awi+ biui+ ... +hun=0. This meansav,+...+awi=-bus- ... -bun, . The vector on the
left hand side belongs to W, the other one to U.tBey are equal, so they belong toaW. Now use the fact that
WnU={G}.

2. Solve the equationde

(R
P X B R
PR X R
R R P X

X

Hint. This is similar to 2006f-2. Row — reduce the mxatteverly and calculate the determinant. Equiaée t
resulting expression to zero.



-1 -1 -2 1
4 3 4 -2

3 A=
4 5 2 =2
6 5 4 -2
YEAR 2008s
1 2 3 n-1 n|
2 3 4 n O
3 4 n 0 O
2. Calculatedet . )
n-1 n 0 O :
. n 0 0 -~ 0 O]
Hint. Use Laplace expansion with respect to the lagt amd again, and again ...
0 331 11 0 1
. : 1120 01 0 2
3. Solve the matrix equation AX=B, where= andB =
12 21 0 0 -1 1
1 341 00 0 -2

Hint. This is equivalent to solving four systems of &guns with each column of B playing the role af ttolumn
of constants. The solutions are columns of X. Yauw take a clever (but not very) shortcut.

YEAR 2008f

1. The set{y,...,\%, ... ,\W}is linearly independent. Prove that span(v. ,w)nspan(¥:i,...,Vn)={ ©}.
Hint. Do it by contradiction. Suppose there is a nomzector in spangy ... ,\W)nspan(¥+i,...,Vy). Think!

3. Find dimW where W = span{(2,3,-1,-4),(3,1,6,1)1(2,3),(2,1,-1,-6)}.
Hint. Form a matrix from this vectors and find its rank

YEAR 2009f
x 1 11
. 1 x 11
2. Solve the equationde = .0
11 x 1
1 1 1 x
YEAR 2010s

3. Calculate coordinates of (1,2,3,4) with respedhe basis {(1,1,1,0),(1,1,0,1),(1,0,1,1), O, )},
Hint. Just find the scalars a,b,c,d such that (1,243(4)1,1,0)+b(1,1,0,1)+c(1,0,1,1)+d 0,1,1,1). lbyaon’t know
what that means | cannot help you.



