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Solve each of the following systems by Gauss—Jordan elimination.

(a) x1 -+ zZa4+2x3= 8
—xy] —2x3 + 3xz3= 1
3x1 — x93 +4xz =10

(b) 2x{ 4+ 2x3 4+ 2x3= 0
—_—2%X1 + 5x3 4 2x3 = 1
8x1 4+ x24+4d4xz= —1

(c) X —=y+4+22— w= —1
2X G4y =2z =2w= —2

—x 4 2y —4dz + w = 1

Z . — 3w = —3

Solve each of the following systems by Gauss—Jordan elimination.

@ 2x1—3x7= —2
2x1 + =x2=
53x1 + 2x32 = 1
(b) 2x1 4+ 2x9— x9= —15
5x1 + 3x3 4 2x3 = 0
3x1 4+ x34 3x3= 11
— 6x1 —dxg 4 2x3 = 20

{C} 41-1—813: 12
Bxq -k = 9
—2x1 4+ 4x3= —56




MATRICES AND MATRIX OPERATIONS

Solve the following matrix equation for a, b, ¢, and d.
x — & b4 18 1
3d 42 2a—4a42| |7 6

Q2)

Consider the matrices

3 0 o
e —F = L L '3 —;], C":[
1 1 =

Af
(a) 24 A @)
(&) 247 4
(b) £4
(b) LD—X&
b)) BT — 77
ey B () (2ED

() (D—m 7T

() — P (d) (AmC
d) 5& 50T

() 2B —C (e) A(BC)
1 1

@ loT_2a
(f) 4E — 2D O ccT

0 z—27
(g] — 3(D 4+ 250 (g:l EET—-SDT [g:l (ﬂﬂ\,lT
':l'l]l A — A4 ﬁ]]l (EET_SDT:IT [h} {CTB:I..&T
(i) ¢ & piaoh




Q) Let

L |1

Show that

(@) A+ (B+C)=(4+B)+C

(b) (4B)C = A(RC)

(¢) (a+8)C=aC+bC

() a(8=C)=aB=aC

(a) a(BC) = (aB)C = B(aC)

(b) A(B-C)= 4B~ AC

(¢) (B+CYA=BA+CA

(d) a(bC) = (ab)C

T
T) :A

(a) (4
) (4+8)7=4T 187

© (@C)7=aC?

@) (43 =747

Q) Compute the inverses of the following matrices.

(a) 13 1
4=[3 o]

b) 5 [2 ~3
a=[5 7]

(C) ~__ 6 4
= 2

d -~ [20
D{DB]




Q)

Solve the systems

(a) =xi142x5-4 3x3=4
2;‘:1 i 5I2 { 3?.’3:5

x1 - 8x3 =29
(b)) =x;+2x3+3x3= 1

2X1 4+ Dx9 + 3x3 = &

x1 b 8xg = — b

Q)

Determine whether the matrix is invertible; if so, find the inverse by inspection.

(@ |2 0
0 =5
by [4 0 0
000
0 0 5
c) | =10 0
U 2 0

|

005

Q)

Find 4%, 42, and 4 —% by inspection.

@ ,_[1 0

A | O “2]
b (1

(b) >~ 0 O

- i
A=1] 0 = 0
1
_o o L




By inspection, determine whether the given triangular matrix is invertible.

i [—1 2.4
0 3 0
| 0 0 5
(b) [0 1 =2 5
1 5 6
g 0O «—3 q
(0 O 0 5

Find all values of @, b, and ¢ for which 4 i1s symmetric.

& — b4+ 2¢c 2a4+ 54
5 a4 c
-2 i

NS
l
OWwN




Chapter 2

Deter minants
Let
k. i =2 3
A & 7T =1
-3 1 4
(a) Find all the minors of 4.
(b) Find all the cofactors.
Let
2. 4 =1 1 &
] 0 =3 3
A =
4 1 0 14
4 1 3 2
Find
{a) Afygand 5
(b) Afosand oo
(€) ALz and 055
Ed} le and I':"Qj
3. Find a*
2 5 5]
A -1 =10
L 2 4 ‘:;_
[ 20 3]
A 0 3 2
| =2 0 =4
A=10 1 —é
o 0o 2]
[ 200
A= 210
| =5 3 6




4. solve by Cramer'srule,

- Txy =2x92=13
L.
X1+ x2=25
dax 4 Sy =2
7. 11z 4+ yp4+2==3
X 42y + Z= 1
X—4y 4+ =z = &
L8. dx — w4 2z2= —1
2x 4 2y — Zz = — 20

det ATy for

(a) [ —2 3
‘g__ 1 4}
(b} [2: = 2
A= 1 o4
|5 —3 &

Ewvaluate the following determinants by inspection.

2.
(a)y |3 —17 <1
0 2 1
0 e
® | J2 o o o
—8 2 0 0
i o —1 0
2 5 6 1
() — 2 1 =
e
—_2 1 3




Verify that det(kA) = &™ det(4) for
1.

@y ;. [—=1 2T &
A= 34},;:_2

(b) (2 —1 3
A=|3 2 1] k= =2
1 4 5

Verify that det(AB8) = det(A) det(d) for

Z. 2 10
A=[32 4 0 and B=|7 1
0 0 2 5 0

Is det( 4 4 B) = det(A) + det(B)?

=t D Lsd
P

By inspection, explain why det(4) = 0.

-2 g8 1 4
3 2 5 1
A= 1 10 6 5
i Y
Lt
. P SR
= kB 3
Assuming that det({ 4) = — 7. find

(a) det(3.4)

(b) detra 1

(c) det(=Aa 'y

(d) detc(zay 1)

() a g d
detl & h e
" .




Express the following linear systems in the form (A — 4)x

(@) =x14+2x2=2XA1;
2x14+ x2=Axy

(b) 2x; + 3x2=Ax;
4;':1 i 3.1:3=,"L;r3

€) 3xi+ x2 =Xy
—5x1—3x3=Ax2

evaluate the determinant

2 5
3. S— R
4 1
4. 2 =2
—_ 5 i
S. —_F =
1#2 1-'5
.
=1 =
E — =
EE — 3 a—2
— D R =
= = 1 =2
= = i
—_—= 1 1
- = = —_—
1 (= =
P— | 1 =
i = r —_—5
1 - =
= Cr i
ix. = — 1 =
1 S — =

10

0.




Find all values of A for which det(4) =0

@ [A=2 1
I -5 A44
(by [A=4 0 0
0 A 2
i 3 A=1

11




Chapter 3
Vectors in 2-Space and 3-Space

Letu=(=3,1,2),v=(4,0, =8),and w= (6, = 1, —4). Find the components of
{a} Y=W

(b) bu+2v

(c) =v+u

(d) 5(v—4u)

(e) =3(v=28w)

() (2u=7w)=(8v+u)

Find the norm of ».

(a) v= (4, —3)

(b) v= (2, 3)

(c) v=(—5,0)

(d) v=(2, 2, 2)

(&) v=(—7.2. — 1)
(D) vw= (0, 6, 0)

12




Final Exams Sheets

Sheet (1)
Answer thefollowing questions:
v 4 0
Q1 Let A:{O 4}, B=|-3 2|. Compute thefollowing (where possible)
1 3
1) — 28" 2) AB 3) BA 4) tr(3A) 5) A? 6) A?

Q2 e a-ft ] o2 T oo 7.

Show that (A+B)+C=A+(B+C)

Q3Z Compute theinverses of the following matrices ( where possible)

2 000
0 200 100 3 6 A = 4 4
) p-| o, 2 c=[o1aof 3)3{24}, 4) 1 -
301
0 00 4
2 ab
QL Let A=[2 6 ¢
1 9 4
1 If A issymmetric,then a=—-- ,b=——- ,c=——-
2)If A istriangular,then a=---,b=---,c=-——-

Q2: i A:E (ﬂ verify that  det(3A) = 32 det(A)

13




Q3: Let A=

A
O N B
~ M~ O

1) Find det(A)
2) Find adj(A)

3) Find A*

11 0|x
4) Solve (1 2 4| x,
1 0 1)x

0L 1« 2=l

Find

[using A™ =

1) 2B-AT

1

det(A) adj(A) ]

0
-7
3

0 1
i o]
B= |1 1

2) tr(AB) 3) BBT

Q2: Given 3% a2d=l3c 3l , find ab,candd

-1 2
Let ‘4=[0 3]

Q3.

1) find the inverse ah

2) find PA) for pl)=x" -2x-3

Q1: Choosethe correct answer

1- Thelinear system 3x+3y =6 has(onesolution, many solutions, no solutions)

E 3] .
2-_If 4] issymmetric matrix, then =" (z , 3 4)

s 44 2) g BO. B3

14
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1 0 0
a5 3 _
4 |If 0o 20 then tr@)=-- (s, -5, 2 )

1 00
N | -
5 Thematrix 17 6 21 is (diagonal , symmetric , triangular)

1 2 -1
A=[2 -1 0]
Q2. Le 3 o 1l. Find 1) det@ €2) A1'(-1)

x+2y-z=4
2x -y =0
Q3. solvethefollowingsystem:  3x  +z=4

Q1: choosethe correct answer

x+y=2,
1- Thelinear system 3x+3y =6 has(onesolution, many solutions, no solutions)

2 3
2- If Lr 4] issymmetric matrix, then * =" (2, 3, 4)
.1 2 1 3 -1 3 4 -2
3. 4di(l3 4) s ([2 o [, Zal- | s 2 )
1 0 0
A=L(: 2 0‘.
4- 11 0o 2! then tr@@™) =" (s, -5, 2)

1 0 0
s 4 of
5-Thematrix 17 6 21 is (diagonal , symmetric , triangular)

1 2 -1
azl 1 o] |
Q2. Le 3 o 11, Find 1) det@ €2) A1'(-1)

x+2y-z=4
2x -y =0
Q3. solvethefollowingsystem: ~ 3x  +z=4

15




Sheet (2)

Answer the following questions

Question 1 :

Let A,B and C be (nxn) invertible square matrices.

Deter mine whether the statement true (4/) or false ( x) :

1) AB = BA (
2) ATBT = (BA)T (
3)  det(A") =[det(A)]™ (
4) det(A.B) = det(A).det(B) (
5) A(B+C)=# AB +AC (
6) If AC =AB, thenB =C (
7) ATTA=AAT=| (
8) If AB=5I, then A" =5B (
9) Al=—T _ adj(A) (
det(A)

10) (AT)y* =AY (

16




Question 2 :

1) Calculate A-4B and B+3A
2) calculate (A and AT
3) Calculate det(A)

Question 3 : 6 a—3 b-_a
(i) Find @ and D for which A issymmetricc, A=|1 2 5
3 5 -3

(i) Let A:LZ) 2} calculate A3, A

(C)Let B:E ﬂ calculate B

2
Question4: Let A=|3
6 0 5
1) Calculatethecharacteristic polynomial of the matrix A.
2) Calculatethe Eigen-values of A.

3) Calculate Al

0O O
1 4

Question 5 : Solve the following system :
X+Yy+2z=9
2x+ 4y-3z=1
3Xx+6y—-5z=0

17




Sheet (3)

Answer the following questions

Question 1 :

Let A,B and C be (nxn) invertible square matrices.

Deter mine whether the statement true (4/) or false ( x) :

1) A(B +C)=AB +AC (
2) (AT) = (AT (
3) (AB) =BTAT (
4) det(A+ B) # det(A) + det(B) (
5) AB =BA (
6) ATA=AA"=1 (
7) If AC = AB, thenB = C (
8) If AB=8l, thenA'=1B (
9) tr(AB) =tr(A)-tr(B) (

10) det(A™") =(det(A))" (

18




Question 2 :

1 3 2
1 -3 4
0 -1 5 s 1 -3

1) Calculate 2A—B and 2B+3A.

2) calculate tr(B), B'.
3) Find det(B) .

Question 3:
1 a+2b a
(A)Find @ and D for which A issymmetric, o_| g 3 4
2 -4 -3
1 0 _
(B) Let A{o 4} find A°, A’

2 0
(C)Let B=[3 5] calculate B™" .

Question 4: Solvethefollowing system :

2X+y-z=1
2X+3y—22=2
4x—-2y+3z=9
2 0 0
Question 5: Let A=|1 1 5
4 0 3

1) Calculatethecharacteristic polynomial of the matrix A.
2) Calculatethe Eigen-values of A.

3) Calculate Al

19




Sheet (4)

Answer thefollowing questions:

Ql: Let A:E1 ﬂ B{_zz Ol 53} Compute the following (where possible)

1) AB 2) BA 3) tr(A?) 4) 287 5) adj(A)

Q2: Le A{“ ‘1}, B:F ‘1}, c{o 3}.
2 0 0 2 51
Showthat 1) det(3A) =32 det(A)
2) A(B+C)=AB+AC

Q3. Computetheinverses of the following matrices (where possible)

-4 0 0O -4 7 0 5
2 -1 6 00 0 0O
l) A= ’ 2) D= 3) T=
4 3 0 30 0 30
O 0 0 4 O 0 O0 4

Q4: 1) Findthevaueof K if the matrix B:E :} is symmetric

2) Find thenorm |v| of the vector v = (4,-5,4/2)

3) Find the elgen-values of the matrix A:B ﬂ

Q52 Solve the following system:

X +2X, +3% =10
2% =X, =4

X X =

20




Sheet (5)
Questionl: Choosethe correct answer

1) The matrix [; g T p—

| Column matrix | Row matrix | Sguarematrix
2) If 21 i=[i ;] then x =---—--—---
| 1 | 2 | 6
3 adj([* B]yis-
e = &= E -

4) Thematrix [; g} Top—

| diagonal | symmetric | triangular
1 o eamy
gifa=[, | then tr(A%)=
| 5 | -5 | 9
. . 1 37
6) The size of the matrix [_1 2] oy
| 2x3 | 3x2 | 2x2
7) The matrix A is symmetric if and only if -----------
‘ A=-A4 ’ A= Ar ‘ A= _AT
g1t a=[}]. B=[1 2] then AB=—
2 4 4
: x+y=2,
9) Thelinear system 3x+3y=9 has -----
| one solution | manysolutions |  nosolutions
10) If A isdiagonal matrix, then AT =------
| A* | A | At

o n -3 4 3 -
Question2: Let A_[O 2], B=|, 1] Find
1- 2ZB-AT =

5- The eigenvalues of A

21




1 0 5
Question3: Find the inverse A~! of A=10 2 0‘
0 0 -1

_ x+2y+z =0
Question4. Seolve thefollowing system: 2x—-y =2
3x —-2z=95

Question5: Given wu=(4,0) and v=(2,1), find

) u+v=

2) Il =

3) d(u,v) =

4) The unit vector that has the same direction of u =

5) Determine whether the vectors u = (4,0) and v = (2,1) are linearly independent or

linearly dependentin R*

22




Sheet (6)

Answer thefollowing guestions

-4 1 8 0 30
Ql:1f A=/ 3 0 2| andB=|-5 1 2| aretwo matrices, then find
4 -6 3 1 64

1) 2A-B)T 2) AB 3) tr(A+B)

Q2. i v =(-123) and v,, = (2,-4,-6) aretwo vectors
1) Find ViV,
2) Find the nor m of Vs s ||v2 |
3) Find the distance betweenvl,v2 ; d(vl,vz)

4) Find the unit vector in the direction of Vs

5)Is Vi Vs linearly independent or linearly dependent?

6 a-b a+c
Q3. (1) Find a band cfor which A issymmetric matrix, A=|-1 2 2
3 a -3
5 0 O
(2)If b=|0 -1 0] thenfind
0O 0 4
1) D? 2) D+ 3) D

Q4Z 1) Find the Inverse of the following matrices:

(2) Find the eigenvalues of the matrix A - E ﬂ

23




1 2

Q5Let A=

2 0

1) Find det(A)

2) Find adj(A)

2 0

1 2 -1|x
3) Solve {1 -2 1]{@

-1
1 -2 1
1

1| X

i

2
0
5

|

24




