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[91 1. (a) Suppose A isa 4x 4 matrix with det A=3. Find det(2A).

(b) Supposein additionthat B isa 4 x 4 matrix with detB=7. Find det(ATB).

(c) FindEl Z%l 0%@ OE
% ATF1 10 H n]

q 20
(d) Let %B'l=% O Find B.
40
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[16] 2. (&) Find all valuesof the number asuchthat A=2 0 2 doesnot have aninverse.
H2 a 2

In (b), (c) and (d), consider the matrix A asin part () and let a=2

(b) Theadjoint of A ispartially computed as shown. Fill in the three missing numbers

in the boxes.
O
74 45
Ad(A)=E8 4 |5
3l ] -8 45
(c) Find detA.

(d) Find A™L.
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[10] 3. UseCramer'sRuleto solvefor only y: No other method will be awarded marks.
Show all your work.

2X+ y— z=-2
2X+ y+2z= 1
2X—=2y+ z=-1
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[15] 4. Let u=(L 1, 3) and v=(2 2 -1). Find each of the following:

(a) The cosine of the angle between u and v ;

(b) A non-zero vector orthogonal to both u and v ;

(c) The area of the parallelogram determined by u and v .
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[15] 5. (&) Find parametric equations or the vector form for theline L passing through the
points P=(2, 4, -1) and Q=(5,0, 7).

(b) Find an equation of the plane passing through the point (3, -1, 7) and
perpendicular to theline (x, y, z)=(7, 1, 2) +t(4, 2, —5).
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[9] 6. (&) Findthepoint P of intersection of theline (x, y, z)= (2,1, 3) +t(2, -2, 1)
withthe plane x+y-z=2.

(b) How far isthe point P from the origin?
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[20] 7. (&) Express (7, 3) asalinear combination of (2, 3) and (5, 6).

(b) Let U bethe set of al vectorsin R 3 that are perpendicular to the vector (2, 3, 4).
Giveareason why U isasubspaceof R 3

(c) Find abasisfor U of part (b).

(d) Let V bethefollowing subset of R*: Vv ={(a 5 b)| & b OR}. Findavector v
sothat v OV but 2vOV.

(€) Let W bethe following subset of R* W ={(x, y)|x=0or y=@ : Find two
vectors u and w inW sothat u+wOW.
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[16] 8. Given: the reduced row echelon form of the matrix

3 9 -2 11614% E130045E
53—321155_ %)010—125
A= DISR= -
%395—4—113D %)0012
B 9 -5 2 21 11 M O0O0O0 0 Of

(a) Find a basis of the row space of A.

(b) Find abasis of the column space of A.

(c) Find a basis of the nullspace of A.

(d) The dimension of the row space of A is

The dimension of the column space of A is

The dimension of the nullspace of A is
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[10] 9. Let V bethevector space M, , of al 2x 2 matrices.

: : : 2 3 [N
(a) Find abasisfor V that contains A:% 2% but does not contain H O

]

a 10
(b) Express B= H 1% as alinear combination of the basis that you gave in part (a).



