Review Problems # 2
Practice Test # 1

00 1 (a) Write A" as a product of elementary matrices
(YLetA=|0 -2 _ .

Lo ( b) Write A as a product of elementary matrices

4 2 3 5 7| (a)find det A, adjoint A and A" using det 4 and adjoint 4
(@LetAd=11 =2 =4}, b=1=101, F=1%| ) sove A7 =T using A"

3 -1 =2 30 T3 (¢) Solve for z, only using Cramer's Rule

a b ¢

(3)Let A=|d e f|;detA=-3 and B equal a 3x3 matrix such that det B =5
g h 1
find: (a)det (A™') ; (b)det (4') ; (c)det (4B) ; (d)det (24°B)

a b c a b c
(e)det [5a+2d 5b+2e 5c+2f|;(f)det| 3d 3¢  3f
g—d h—e i—f —2d —2e -—-2f
2 6 4
(4) Find an LU decompositionof A=(2 5 8
3 11 7

a) find k such that det A = 0, using ( a) find k£ such that
1 3 15k b)
B)LetA=|2 1 -=5|;
1 -2 7

(

(b) A% = O has a parametric solution
(c)A" 3

(d) AZ = b has a unique solution

(6) If A" = A" , what are the possible values for det 4 ?

(7) Given the points A (2,-1,3),B (4,0,2),C (-2,2,1)

( a) find the equation of the line through A and B

( b) determine whether the point (8, 2, 0) lies on the line in ( a)

( c) find angle A correct to 2 decimal places ; ( d) find the area of triangle ABC
(8) Find, if any, the intersection of the line Ly and L, where

x 1 1 x 9 7
Ly ly|=|2]+t|-3|; Ly |y|=|4|+s|d
z 4 2 z 9 3
(9) Fill in the blanks in the proof of the following theorem : det A = 0= A ~ 1
Proof: Let R=RREF of A ,butis A~ R = _ A =R = det(___ )=detR

det ( ) = = 0 ( Reason: ) = detR ; R does not have

= R=1
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-6 9 -3
2 -1 7
-4 2 2
3 1 2 -1

(11) Find K such that ( a) the vectors (4, -3, 5) and (k, -6, 10) are parallel
( b) the vectors (4, -3, 5) and (k, -6, 10) are perpendicular.
(12) Prove 9 x (24 — 9) = —2(u x ¥) using cross product properties. ( Do not use components )

N O W

(10) Evaluate det

Answers
1 0 —4{/1 0 O0fj0 0 1
(1a)A'=E/EE =[0 1 010 —% 0|0 1 0] isone possible answer.
0 0 1|0 0 1|1 0 O
0 0 1|1 0 O0}|1 0 4
(1b)A=E'E,'E;'=[0 1 0 -2 0[l0 1 0O
1 00 0 1 0 0
1 —2 0 1 —2
(2a)det A=-5;AdjA=|-10 —17 19 ;Alz—é —-10 —-17 19
5 10 —10 5 10 —10
14
(2b) F=A'F=|-138] ; (2¢) , = 34 _ T35 _ oy
‘ det A -5
75
1 1 . . 1 ’ 5 . 3 3
(3 a) =——;(b)detA=-3 ;(c)|=| detB=—;(d)2°(det A) det B =—1080
det A 3 3 27
(3e) —6; (3f)0 ( multiple rows )
2 0 0 1 3 2
4)L=|2 -1 0[;U=|0 1 —4| isone possibility
3 2 1 0 0 9

(5 a)detA:O:>k:—§ :(b) Az =0 has a parametricsolution<:>detA:0—>k:—§

(c)A '3 detA¢O—>/<::¢—§;(d)A:szhasauniquesolution & detA¢0—>k::—§

(6) det A = +1
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Answers
x 2 2
ABeAC -3
7 a =|-1(+¢| 1 b)yes!lett=3;(c)cosdA = — /A ~103.15°
( ) Y ( )y ( ) H ACH \/6\/@
z 3K -1
oruse B orany multiples ;(d)Area A ABC = HABXACH ‘1,8,10 H——
T 2
8) |y|=|—-1
z 6
9) E,......... EA=R — detFE, ..detE detAd= detR = detR = 0
elem. matrices non-zeros (elem. matrices‘) = 0 given
= R does not have arow of zeros = R =1
(10) 624
(11 a) (4,—3 ) ( ):>t %:»k 8:(b) 4k +18 +50 = 0 ( dot product=0) — k =-17
(12) LHS = 2(3x i) — (vxv): —2(ix %)~ 0 =—2(ix %)= RHS
Practice Test # 2
4 4 -8 1 1 -2
(1)LetA=|0 0 1|(andB=|0 1 7
1 2 5 0 0 1

(a) Reduce A to B using 3 elementary row operations.
( b) Find 3 elementary matrices E, ,E,, E, such that E,E,E\A =B
( ¢) Find 3 elementary matrices F',G,H suchthat A= FGHB

x, — 3, =— 5 1 0 0 1 -3 0
(2) Given z,+3x,=—1;L=|0 1 0|;U=|0 1 3
2z, — 10z, + 2z, = —20 2 —4 1 0 0 14

( @) Write the system in the form A7 = b

(b) Giventhat LU = A ,use L and U (butnot A )to solve A7 =0
( c) Use Cramer’s Rule to solve for z, only.
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3 0 -6 T, 6 (a)find an LU decomposition for A
@)LetA=|—-4 —1 1 i=|z;b=|=3| (p)finddetA,adjA and A~ using det 4 and adj A
L1z T3 12 (c) Solve Az =b using A™
3 1 -2 4
1 -2 -3 2
(4) Evaluate det 9 4 8 3
0 2 =2 4
a b c
O)LetA=|r s t|and detA=2;
Ty 2

a b c
(i) find: (a) det (AA") ; (b)det (—A%) ; (c)det (34)" ;(d)det| 3a 3y 3z |;(e)Csy
r+2z s+2y t+2z

(ii) How many solutions can Az = O have ? Why ?

(iii) What is the rank of A ?

(6) Given the points A(1,2,-4),B(2,1,-3),C (0,1, 2)

( a) find an equation of the line through A and B

( b) find an equation ( in standard form ) of the plane containing A, B and C

( ¢) find a unit vector oppositely directed to BC
( d) find the area of triangle ABC
(e) find angle B in triangle ABC to the nearest degree

T 7 6
(f) Does A lieontheline |y|=|8|4+1t| 6 | ? Why or why not ?
z 9 13
v 2 —1 5,; 0 —1
(7)Showthat L;: |y|=|—-3|+¢t| 1 |and L,: |y|=|—2|+s| 1 | are parallel and find the
z 1 2 z 1 2

perpendicular distance from L, to L,
(8) Do 2 out of 3
(a)If A" exists , prove thatdet A = 0 ;

(b)If A ~ I, prove that both A" and A can be written as a product of elementary matrices

(c) Prove that @ e (20 x @) = v e (W x 24)
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(9) Consider A B where O4A =i and OC =

(a)find OB and CA intermsof & and ¥

—

( b) simplify the expression OB e CA using 4, v and

dot product properties
o) C (c)If [[@] =]z ,whatis the value of OB e CA in part (b)?
(d) If |[i| = |7 ., what can be said about the angles

between the diagonals OB and CA ?

Bonus : Do the proof that you omitted in # 8

Answers:
(1 a) operations: 4R, - R,; —R;*R; = R, ; R, < R,

1 0 0//1 0 0|+ 00O 4 0 0f[1 0 Off1 0 O
(1b)[0 0 1|0 1 0[/J0 1 0|{A=B;(c)A=E'E,’E;'B=[0 1 0f|0 1 0[]0 0 1|B
0 1 O||I-1 0 1}Jj0 0 1 0O 0 1|1 0 1fj0 1 0
is one pz')ssibility /
Y Y Y
1 =3 0 -5
“ ; } o1 0 o]-5
(2a)|0 1 3||z,|=|-1 ;(2b)A§:‘:b:>L(U?c):b:>L§:b:>0 Lol =
2 =10 2{|%s —20
2 —4 11-20
Ty Xy I3
L 1 -3 0]-5
y1:—5,y2:—1,y3:—14:>Ux:y:>0 1 3l|-1 >z =1,0,=2,2,=-1
0 0 14|-14
3 0 0 1 0 -2
(20)$2:detA2:§:2 ;(3a)L=|—-4 -1 0|,U=|0 1 7 |isone possibility
detA 14
1 1 1 0 0 -3
-3 —6 —6 -3 —6 —6 -8
(3b)detA=9,adjA=|9 12 21 ;Alzé 9 12 21|;@Bc)z=A"5=|30];(4) —260
-3 -3 -3 -3 -3 -3 —5
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Answers:
1 1 1 1
5i) (a) (det A)(det A') = (det A)* =4 :(b) (=1)*(det A = —4:(c = = = —
a cC
(d) -6;(e) =My =—| . ,|=—(at—rc) . (5ii) Z = O only since det A = 0 ; (5iii) rank 4 = 3 since (f’;ls)
et A =0
. 1 1
6a)ly|l=|2|+tl1 ;(b)ﬁ:k(ﬁxﬁ):k(—5,—7,—2) . Let ﬁ:(5,7,2)_>(5,7,2).(x—1,y—2,z+4)=0
z| -4 1
—1 . e T | (AR B .
e Ty 422 —11=0 (c)ﬁ(—2,0,5) . (d) Area —EHABXAO”—zu( 5,—7, 2)“_2\/% square units
< 7] |6 1
BieBC (-L1,-1)e(-2,05) _3
e B = = = /B=~109" ;(e)yes! t=—-1= =(8[—[6|=] 2
U i 5] 7 72 o (e)y R

(7)d, =d, =(—1 1 2] since L, and L, do notintersect and d, = d, , L, parallel to L
1 2 1 2 1 2 1 2

2—t=—s —t+ s=-2 1 —1|2

L AP x AB 11,2
134t =-2+4s= t—s= 1=|l —1]I ;1bh=l”AP><ABH_>h_ “—“ L) )H
27 2 AB H 1,1,2)”
1+2t=1+42s 20-2s= 0 1 -1/0
“nconsistent
P(2,-3 1) h—H H—*/_ \fwls'r
EEE
] (8a) AA" =1=det(AA™')=det] = det(A)e=det(A")=1
= det(4)=0
A(0,-2,1)  B(1,-1,3) (8b) A~T= B, .EEA—T— A" = E,...E,E,
U U Uy, U voou, vl |y v, v
A=E,'E;"...E." ; (8¢c)LHS |20 =2|v, v, v,|=-2|uy, u, u|=|w, w, w,|=RHS
w W, W, Wy w w, Wi 2w, 2u, 2u,
R;<R; Ro—R;

(9a) OB =i +3,CA=1—7;(9b) (i+7)e(i—T)=teti+leui—1iel—Ted
—Teti+ieT—tdev—Tev =i +iev—aev—[i] = |7
+7)e(i-7)=

0 All angles are 90° ( where diagonals meet )
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