Question 1
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Let A= [O 1 2} . Find A=Y or prove that it does not exist.
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Question 2

Use row operations to show that the determinant of

1 x?
A = |1 y?
1 P

is (r—y)(z —2)(2 —y) and hence prove that the matrix is invertible whenever

N @ w

z,y and z are distinct real numbers. (10)
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Question 3

(a) Without computing the entire inverse matrix, find the entry in row 1,

column 3 of A™1 if
0 -2 -1
A= 3 0 0
-1 1 1
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(b) Use Cramer’s rule to find zp if A= {2 -2 3] and A [zo| = |0].
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[Useful fact: |A| =20 ] (5)
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Question 4

Let H be the subspace of R* defined by
H = {($1,$2,$3,$4) | T — 229 + 723+ 24 = 0Oand 21 +3z3=0 } )

(a) Find a 2 x 4 matrix A such that H = Nul(A) (4)




(b) Find a basis for H.
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Question 5
Complete the definitions:

(a) A set of vectors S = {v1,Va,...,Vi} inV islinearly independent if

(5)

(b) A set of vectors S = {vy,Va,..., vk} in V generates V if (5)

(c) The set S is a basis for V if




Question 6

For each of the following, draw a sketch of H and explain either why it is or
is not a subspace of R2.

(a) H={(z,y) eR? | 2 +1* =1} (3)
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(b) H={(z,y) eR? | y =z} (5)
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(C) H= {(x,y) € R? ‘ (x,y) # (070)} (5)
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Question 7

If the reduced echelon form of

1 -2 3 -4 2 5 1 -2 0 5 -4 0
A= -2 4 -1 -7 6 -9 . 0 0 1 -3 2 0
=11 —2 4 -7 4 11 ¥ 1o o0 0 o0 1]
-3 6 -6 3 0 5 0 0 0 O 0 0
give: ¥ ¢ ”
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(b) A basis for Col(A).
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Question 8
Indicate True (T) or false (F) [no reasons need be given/.
(a) If A and B are invertible n x n matrices then A~*B~! is the inverse of

the productAB. F’ ( %B)ﬂ: BF’/}".)_

(c) If A is an n X n matrix and the matrix equation Az = 0 has only the
trivial solution, then A is row equivalent to the n x n identity matrix.

T

(d) The columns of a matrix A form a basis for the column space col(A).
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(f) Switching two rows in an n x n matrix has no affect of the determinant

of the matrix. F

(g) If a vector y in R™ is in the column space of an m X n matrix A, theny
can be written as Ax for some x € R™.

T

(h) If a finite set S of non-zero vectors spans a vector space V/, then some
subset of S is a basis for V.

(i) Any system of n linear equations in n unknowns can be solved using

Cramer’s rule. F

(j) If A and B are both 9 x 9 matrices then det(A + B) = det(A) + det(B).
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