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Benha University Faculty of Computers & Al
1’ Term (January 2022) Final Exam Date: 30/1/2022
Level: 1% level Time: 2 hrs.
Subject: Qualifying Mathematics Total Marks: 50 Marks

Examiner(s): Dr. Ahmed Megahed

Answer the following questions:

Q1) Find the modulus and the principle amplitude of each of the following complex
a) 7, = —4i b)Z, =6
Q2) Express each of the following complex numbers in trigonometric form :
a) Z, = —4—43i b)Z, =243 -2i

Q3) Without expanding the determinant, prove that :

13 5 7] |3 5 7 4 5 7 13 3 23
) |2 —1 6|+|-1 4 —4|+|1 3 2|=zer0 i) [30 7 s53|=1
4 -3 2 4 —3 2 -2 -3 2 39 9 70
Q4) Find the value of the constant k which makes (x-2) one of the roots of the

x+1 1 -3
determinant | 2 5 x-1
1 -4 x+Kk
x0 0
Q5) Find the multiplicative inverse of the matrix |0 x 0
0 0 x
6 2 ty-1 -1\t
Q6) If A= g 3 , then prove that (A")™" =(A™)".
GOOD LUCK,

Dr. Ahmed Megahed



Model Answer

Q1)
4
Ll ."._ — ..-_i.i x_[) L] y:—"l'
ir_1 |=’ﬁ+ 16 =4 length unit
; v X
yrrXml » y<0 ==d B 0
/ 0 2 -/H
= The modulus of the number z,=4
' }’,3[{}.-—4}
» the principle amplitude of (he number z, —,}E .
= )
:,-_6 .'.x:ﬁ L] }FEO v
"4
w7, 1=VY36+0=6 length unit
Sase. -4 ) y=0 b)) % X
* The modulus of the number Z, =0 length unit » 24(6,0)
and the principle amplitude of the number z,=0

Q2)
?:—-4—4ﬁi SX==4 }'=-4ﬁ

" ]z,,|=1--_—‘\fx3+y2=V16+48=8
x::ﬂ y<0 .. O lies in the 3™ quadrant
s ’

—41 -
co=—m e tan (L) =7 ! (23)

=—7JC + tan™ l(‘)/:-)——ﬂ?+ %Jﬂ

7= 1sin O
» " 2, =1 (cos 6 +1isin B)

2,8 (cos (F2%) + i sin (=27))



b)

. x=213

23.—_'2 3-—21
-.]zl.—l—\}x +y*=\12+4
x>0 5 y<0 . @ lies in the 4" quadrant
. 0 =tan” (l).:tan'] (-—_—2—)=tan ( )— 631:
X 23 -3

“z,=r(cos O +isin@)=4 (cos (__6:1) +1sin (:851))

Q3)
1)
3 5 7 3« § 7 4 5 7 |(Adding the first and
LHS.=| 2 -1 6 |+|-1 4 -4+ 1 3 2 |seconddeterminants
4 =3 2 4 -3 2 =2 =3 2 |whereR, =R,)
173
3 5 7 4 5 7
=1 3 2 |+ 1 3 2 [(Addingthe two determinants where C,=C)
4 -3 2 -2 -3 2
7 5 17 it
= 2 3 2 |(Notethat:C =C,))
2 =3 2

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



13 3 23 N .
= 23
30 7 53 (Rlx(—3)+R3)= 5, o
39 9 70 [T TS 33 (sz(_4)+cl
I 3 23
=1 2 y 53 (RIX(_2)+R)
1 3 93
(The det . .
0O 0 1 CIMinant jn the triangy]ar from) =1 %1 x1=1 RH
=1 X1 X]l=1=
Q4)

...... e

{Sthen X=2
L is linding

e value of the determinan <,
_ ) mukes (he valt ' Nl=y, ]
If(x-2)isa fuctor of the determinan ihe value of k which makes the r“-‘iulli,,

lwmmmmmmbyx:ﬁymmﬂwm$mﬂ
determinant vanishes.
3 01 -3

i.e.| » 5 1 [=0 «By adding C, and Cy»

1 -4 2+K
- =
3001 0 =
X =
9 = 7E10
v JEL 3 e
1 -4 3+k

By expanding the determinant using the third column
o3(=12= D)+ B +k)(15-2)=0

s =3 x— 13+ (k + 3) 13 =0 (Divide both sides by 13)
~3+k+3=0 ~k=-6




Q5)

1 0 0
A=X| 0 1 0 A=X]
0o 0 1
1 _ = i
At =Xt =]
“\o o 1)
Q6)
6 -8 ayl=L(3 8
Al= s 3 —2 2 6
3
(A‘)":( 2 '4) . (h
] -3 '
3 3 _
A*:( 5 ] ) ,-_(A-l)'—( 2 4) . (2)
-4 =3 I -3

From (1) »(2): .- (A" "= (A~ 1)

Dr. Ahmed Mostafa Megahed



