Chapter One
Q1) Simplify the followings
1- 4(3+2i)- 5(2-6i) + (5+8i)
2- (2+3i) (2-5i) (3+2i).
3-(4,-1) (-3,3) + (-2, 3)(2, 1)
4- (7,11)2

Z oz 1 1

z,? z,’ z,’ Z,

Q3) COmpute( ! )( 2 )

2+3i 1-2i

Q4) Find the value of x and y of the equation
(3’ 4)2 - 2((X! -y) - (X’ y)

Q5) Find the value of x and y of the equation

(2—”)2+ L =241,

2—1 2x+iy

Q6) Find the value of x and y of the equation
(14 4i)? —2(x —yi) = x + yi.

Q7) Express :—:ii in the form a + bi

Q8) If :g = a + ib, then prove that a? + b? = 1.
Q9) Prove that (%+§i )3 =—1.

Q10) LetZ, =1+3i, Z,=4+2iand Z; = 2 — i Find



1- |Z|and Z; , |Z,| and Z,, |Z3| and Zs.

Z1Z, ZyZ3 Z3Z;
211 12,1 |Z3]

2-

Q11) Find the values of

i+, ——, (1 + 20", 1+ )"+ (1 - ).

Q12) Let n be a positive integer then prove that

(V3+ D"+ (V3 —i)" = 2n+! cos%

Q13) Find the polar forms of the following complex nhumbers:
1)+

2) (2 - i)

3) (2 + 2i)

4- (—/3-1)

Q14) Find The value of Z =(—/3 +i)*

Q15) If we have z; = 8(cos55,sin55) and z, = 6(cos35, sin35), then find
4- arg C—:)

Zq

1- 12,2, 2- arg(z1z,) 3 -

Chapter Two

Q16) Construct a matrix of degree 3 x 3 such that its elements are of the form
a;; = i* — j* . Then determine which type of matrix it is

Q17) Find the matrix A=(a;;), . such that a;;=2j+i?.

Q18) Find A+B, A—-C, B+C and A—B+C where



1 2 3 4 -1 6
A=<4 3 2 1>,B=<2 1
-1 2 9 0 -1 3

6 12
Q19) Find v3A where 4 = ( 3 1 >
-15 0

1 2
Q20) Find A-BwhereA=6 -3) andB=("7) and B-Aifitis
0 1/50 Ve

possible
1 2 0
Q21) Determine the matrices A and B where 3A+B=< 6 -3 3> and

-5 3 1
2 -1 5
2A—B=<2 -1 6).

0 1 2

2 -1 3 8 -3 -5 0 -2 3
Q22) LetA=<0 4 5>, B=<0 1 2 ) C=<1 7 4>,

-2 1 4 4 -7 6 3 5 9
a =4 b= -7

Show that
@A+ (B+C)= (A+B)+C (c)(AB)C = A(BC)
(b)(a+ b)C = aC + bC (d)a(B—C) =aB —aC

Q23) 5- Use the matrix A = (g ;) and B = (i _43)

toverify (A+B)t=A'+ B!

2 -2 -4
Q24) Define idempotent matrix. Show that the matrix A=|—-1 3 4 ]
1 -2 -3




Is idempotent

-1 0
Q25) Let A=< 4 2) and B = (_11 i) Find A B and B A if it is possible
1 3
1 -3 —4
Q26) Show that the matrix A is Nilpotent, where A=[—-1 3 4 ]
1 -3 —4
a b c
Q27) Let A =<d e f ) Assuming det(A) = -7, find det(3A).
g h i

Q28) Find the value of x, y, z, w for which the matrices

(x+y y_Z) and (w—x oW )maybeequal

5—w 7+x Z—y X+z+w

1 1 3
Q29) Find p(A), where p(x)=x2 + 3x — 2 and A= ( 5 2 6 )

-2 -1 -3
1 1
Q30) If A= x ¥ |, findthevalue of A At. Then determine which type of
X2 y2

Matrix

Chapter Three

2 -1 3
Q31) Find the det(A), where A=<1 2 4)
5 -3 6

8 -3 -5
Q32) Evaluate |B|, where B = (0 1 2 )
4 -7 6



1 -2 3
Q33) Find the inverse of the matrix A = ( 6 7 —1) by using adjoint
-3 1 4

Q34) Let A be a4 by 4 matrix and det(A) = —2 then find det(34)

Q35)Use the matrix A = (_32 _11) to computed® and A% — 24 + 1.
Q36) Use the given information to find A.
42 -1 o1 (-3 —1

@4 =(5 ) 0) 5497 = (7 )

Q37) Show that if a square matrix A satisfies 42 — 34+ 1 = 0, then

A1 =31 - A.
2 5 4
Q38) Let A = (0 3 1 ) Then find the eigenvalue of 1) 4* 2) 471
0 0 -2
X 5 7

Q39) Solve the equation |0 x + 1 6 |=0.

0 0 2x—1

Q40) Let A be a 3x 3 matrix. Assuming det(A) = -7, find det(3A) and det(2471).

Chapter Four

Q41) Solve the system of equations by (Cramer’s rule, Gaussian —Jordan method)
4x +5y =2
1lIx+y+2z=3
x+5y+2z=1



Q42) Using Cramer rule to solve the system of linear equations
X +2y+2z=6

—3x+4y+6z=3

—x—2y+3z=8

Q42) Solve the following linear systems using Gausse — Gordan method and
Cramer’s method (if possible).

1) x +2y— 3z =6
2x—y +4z = 2

4x + 3y — 2z = 14.

2) x—y+ 3z =1
2x—3y +z = -1
3x—y—2z = 2.

Q43) Find the characteristic equations of the following matrices:
10 -9 0 O
-2 0 1
10 -9 4 =2 0 0
)| -6 —
oD ol s ol sy LS
o o0 1 2

Q44) LetA = <_

DN W IN
ur N W

). Then find the eigenvalues of

NN

(@) A1 (b) A —3I ©A+21  (d)3A



Chapter Five
Q45) Prove 2+8+4 14+ -+ (6n —4) = n(3n — 1) for all positive integer n.

Q46) Use mathematical induction to prove that

n(n+1)(n+2)(n+3)
4

rii+D+2)=

Q47) Use mathematical induction to prove that

Z (i+2)Bi+1) =nn+2)(n+3)
i=1

Q48) Use mathematical induction to prove that

i-1 _ a(r"-1)

n
i—1 A1
i=1 r—1

Q49) Use mathematical induction to prove that

zn: 1 _n
_ 1(3i—2)(3i+1)_3n+1
1=

Q50) Use mathematical induction to prove that

2 (4i—3)=n2n-1)
i=1



