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I. Determine whether the following statements are always true or sometimes false, and justify your

answer with a logical argument or a counter example:

(a) If A and B are two square matrices of the same size with det(AB)=0 then det(A)=0.

|:| True |:| False

Justification:

(b) T (x,y)=(0,0) defines a linear operator on R* but 7 (x,y )=(1,1) does not.

|:| True |:| False

Justification:

(c) If A isasquare matrix whose entries are all integers and det (A ) =1 then all the entries of A" are integers.

|:| True |:| False

Justification:

(d) If u and v are two vectors in R" such that ‘ﬁt -y H =0 thenu =v .

|:| True |:| False

Justification:




(e) If A isa 3x3 matrix with det(A )=k , k scalar, then det(Ade)zki.

|:| True |:| False

Justification:

(f)If u and v are two vectorsin R" suchthat uw =0 then |u +v |+ —v |=0.

|:| True |:| False

Justification:

Il. Choose the correct answer:

k-1 =2
(a)If A = ,then A is notinvertible if:
-6 k-2

i. k=1 ork=2. ii. k=—lork=—4.

iii. Kk =-2 or k =5. iv. k=3 or k=8.

(b) If T :R* - R* defined by T (x,y)=(x +2y,—x +y ) is a one to one linear operator then [T ‘1] is equal to:
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(c)If u and v are two orthogonal vectorsin R" such that ‘w =Hv H =3 then d (u RY ) is equal to:

i. 9. ii. 18.

iii. 0. iv. 32




(d) In R?, the standard matrix of a reflection about the x -axis followed by a rotation through an angle & is:

—cosf@ —sinéd .| —cos@ siné@
. ii. .
—sinf coséf sind cos@
|cos@ sin@ . cosd —siné
iii. . iv. .
sind —coséd —sin@ —coséd
(e) For any vector u in R”" and any scalar k , if |ku|=—k || then:
i. k=0. i. kK<0.
iii. K #0. iv. None of the above.

lll. Use row operations and cofactor expansion to evaluate det (A) where:

2
0
3 -1 3 2
0




IV. Use Cramer's rule to solve for x, without solving for x,, x,, and x,.

2x, + 5x; + 2x, = -15
x, + 2x, = —6
3, - x, - 3x; + 2x, = 9
6x, + 10x, = =30

V. Determine whether the linear operator T : R* — R* defined by the equations is one to one; if so, find
the standard matrix for the inverse operator, and find T ™' (W waws).

w, = x; - 2x, + x,
w, = 2x;, + x, + x;
wiy = X, + x,

Good Luck




