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Subject: Qualifying Mathematics Examiner(s): Dr. Ahmed Megahed

Answer the following questions [ 7 questions in 5 pages]:

Q1) Find the modulus and the principle amplitude of each of the following complex

-1
— o —.
a) ;=3 —1 b) V2— 21

Q2) Express each of the following complex numbers in trigonometric form :

a) Z, =-2+2i b)Z, =—4-4y3i

Q3) Put each of the two numbers ~/2 i, 1+i in the trigonometric form then find the

\6
trigonometric form of the expression: (_*1/5 I']
+

Q4) Without expanding the determinant, prove that :

13 3 23 3 5 6 -2 1 -3
i) |30 7 &83|=1 i) |8 —a 12|-|12 20 24|=zero
39 9 70 4 7 5 4 7 5
x -6 1

Q5) Prove that x =3 is one of the roots of the equation |3 -2x x-2
-2 3x Xx+3
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Q6) Find the multiplicative inverse of the matrix: 4 = L—l
4

x0 O

Q7) Find the multiplicative inverse of the matrix {0 x 0
00 x

GOOD LUCK,
Dr. Ahmed Megahed



Model Answer

Q1)
z,=vy3—1i I—\-"E,}TZ—I
lz,]=r=x?+y? =+/3+1 = 2 length unit
¥y =0, v 0

o ~ 8 lies in the 4™ quadrant

~ 8= 'tEII]._l (E = ‘tan_l [;E) = __ﬂ:
x \,'13 &

- The modulus of the number =z, = 2 length unit and the principle amplitude of the number z, = _?"

I3 7 - _ _

Za = — K — — = —_— —_— __I-

= V22 VZH2E 242 4 2 4

_\J'E _‘hlllz
x = !_,:r_
4 &
||— En ] -~ 1 - - -

lz,l =7 = /x?+y2 = |= += =Zlengthunit -~ * <=0,y =0

= = 18 16 2

s @liesinthe 3 » § = —r + tan? (i) = —m +tan? (_:‘ + _;‘) = —7 +tan" (1) = 3%
quadrant
-~ The modulus of the .~ The modulus of the number z, = % length unit

, the principle amplitude of the number z, = _Tq?r

Q2)



L2, =«2473 X =

| . -2 y=2
sz l=r=yx2+y’=4+4=292
»X<0 5 y>0 = 6 lies in the 2" quadrant
s 0= = l = -1 i = -1 -1
7T+ tan (x) 7T + tan (_2)—-J'E+tan (_1)=n+(Tﬂ;)=%n
>z, =r(cos 0 +isin0) Zl=2ﬁ(COS3—E+isin—3-=T—c)
4 1
2.2,=—4_443i L X=-4 5, y=—493
clzyl=r={x+y* =116 +48 =8
wX<0 5 y<0 . 0 lies in the 3'dquadram
e % T
5. 0=-7T + tan (x)— JC + tan (¢_4)
. -1 = N _-27%
=—7JU + tan (\E;)— J'l:+3——3——
s " 2, =1 (cos B +1sin 6)
i e =27, isin (=22
.22-8((:03( 3 )+1sm( 3 ))
Q) o
= (CDSE—I- isin E) A2 = ’E(CDSE-I- isinij
Jetz=1+1i mx=1Ly=1
ar=lzl =2 +yi=V1+1=142
L, a0, v 0 o ozlies inthe 17 gquadrant
. = -1 E = -1 :E . — = E ol E
~ 8 =tan (x] tan™ " (1) 2 ~1+1i ME(CDS4+LSIH4J
.Maﬁi_w?i(cosg-l-ising)_ T ooymoom 3 _ _
—cos[z 4)—|-Lsm(2 ) v 21 it pl

Ti4i '_( Ty g E) 4 = cos—+ isin—
V2 CDS4+LSH‘14 14 1 1

1




Q1)

13
30
39
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S —~ W O 3 W

£ 0 W

23
53
70

23
53

23

\ Jnff:ig‘+l}§= 0753 |(C, x4,

(R

),

(The determinant In the triangy]ar from)

1 X(=2)+R

=1x1x1=1=RH

-2 ] - 3
-1 12 20 924 (Take 4 as a common factor from R, of
4 7 5 [|thesecond determinant)

= 2 ] = 3 .
«ifl 3 (Interchange Rl and R2 of the
4 7 5 second determinant)
3 5 6
+4| -2 1

=3 |(Multiply 4 by R, in the second determinant)
& “F 5



F D 6 3 5 6

=| 8 -4 12 |+| -8 4 —12|(Add the two determinants where R,=R))
4 7 5 4 7 5 '
3 5 6

=i 0 0 O |(All the elements of R, equals zero)

.. The determinant = zero = R.H.S.

x —& 1
Q5) LHS. =| 3 -2x x-2
—2 3x x+3
Putx=3
3 -6 1
~LHS. =| 3 -6 1
—2 9 &

Ry =R; . The value of the determinant = zero - x = 3 is one of the roots of the
equation. x= -1

Q6)

e Finding the value of the determinant of the matrix :

siar=zf3 Sf-1] Gt Y-zl ol =26 -0 -1t -200-200- 12)

=f+21+24 =51 +7zero

e Finding the cofactors matrix :

- _ |3 5|_ - ‘—1 5‘_ _ ‘1 —2‘
d,, = =3 i, =— =21 — a, — -1
1 ‘n 1 = 4 1 fiﬂ=‘ 41 g‘ =—-12 % 0 1
— 2 -2 _ 2 =2
Elf...=‘ =10 2 1 1 —2 a,.=—‘ ‘=—B
= 14 1‘ rin=—‘ ‘=4, a =‘ ‘=11 32 -1 5
23 4 0 S i T



_3:‘2 1

1 3‘ = 7 - Findina the adjoint marrix :

** The matrix of the colictors C=| —1 10

4
L b

T

3 21 -12
4

/3 21 =12

e Finding 4™ °
1 -1 11
Ny (3 oy [FF 8
VAT = —Adj(A)=—| 21 10 -8|=| — — —
| - Al 51\ 15 4 7 17 51 51
—4 4 7
17 51 51
Q7)
1 0 O
A=X 0 1 0 A-__-_x]
0 0 1
1
AT =X ==
(X1) ™

Dr. Ahmed Mostafa Megahed



