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Answer the following questions [ 5 questions in 2 pagesl:

Question No. 1 [10 Marks]

Choose the correct answer:

LR —

68
a) [17j b) There is no answer c) (68 17)
9 5
2- Theinverse of the matrix | 2 8 | iS wovcveeverevveieeree.
5 6
8 -5
9 2 5
a) b) There is no answer c|-2 9
5 8 6
5 6
0O 0 3
3- Thevalue of the determinant |0 4 27| iS oeveveeiveceeeeeieeen
-2 9 15
a) -24 b) There is no answer c) 24

4- The center of the sphere X>—6X +27+Y*—6Y +2°—6Z =9 iS ccovrvrcerverrcerrnees
a) (3,3,3) b) There is no answer (1, 2, 3)

5- The radius of the sphere X>—6X +Y > —6Y +2°—62 =—18 is .occcesesmmrrnrnceen

a) 3 b) 6 c)2
6- The Euler's formula of the complex number 1— IS eeereereereerreeaeans
+1
1 -G Zj i)
a) ——e 4 b) €4 c)e *4
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7- The conjugate number of the complex number 7 is ......cccceeveevveereccenennen..
a) 7 b) -7 c)o

8- If the polar representation of the point P is (5,150°) then the Cartesian representation
of the point Pis .....ccccuevvnneee

-5 5 5 5 5 2

P(—+3,— b) P(=+v3,— P(=+v3,—

a) (2 \/>2) ) (2\/_ 2) c) (2\/_5)
9- Ifz=-2+2i theargument (z) = ...cccceeeueee.

a) -7« b) — 7 ) —7
)4 c

2 3 -1
10-The rank of the matrix 5 7 IS weeeereeeeerernrereeees

9
a) 2 b) 3 c)1
Question No. 2 [10 Marks]
X -6 1
i) Prove that: X = 3 is one of the roots of the equation: |3 -2X Xx —2/=0
-2 3 x+3
Solution:
X -6 1
LHS=|3 -2x x-2
-2 3 x+3

Put x =3, we have

3 61
LHS=|3 -6 1
-2 9 6

Since R1 = R2, then the value of the determinante equales to zero
SoLHS=R.H.S.

Therefor x =3 is the root of the equation.
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1 a bclf |1 1 1

i) Without expanding the determinant, Prove that: I b caj=|a b ¢
1 ¢ ab| [a° b? ¢

Solution:
1 a bc
LHS =1 b ca| (takeabcasacommon factor from C3)
1 ¢ ab
1 a 1l/a
LHS =abc{l b 1/b|(R1*a, R2*b and R3*c)
1 ¢ 1llc
a a’ 1
LHS =pb b? 1 (Interchange C2 and C3 then C1 and C2)
c c* 1
1 a a’
LHS =1 b b? (Interchange the rows and the columns)
1 ¢ c?
1 a bcf |1 1 1
LHS=1 b cal=l]a b c|=RHS
1 ¢ ab| [a* b* c?
Question No. 3 [10 Marks]
1 2 -3
i)  HA=|2 -1 —4/| findAdj(A)
4 3 -2
Solution:
-1 -4 2 -4 12 -1
PR A
14 -12 10
2 -3 |1 -3 1 2
Cofactor (A) = —‘ ‘ ‘ ‘ —‘ ‘ =5 10 5
3 -2l |4 2 4 3
-11 -2 -5
2 -3 1 -3 |1 2
‘—1 —4‘ _‘2 —4‘ ‘2 —1‘
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14 -12 10Y
Adj(A)=(Cofactor (A))'=| -5 10 5
11 -2 -5

Solve the following system of linear equations:

X +2y —32 =6, 2x -y —4z =2; 4x +3y -2z =14

Solution:
2 -3)(x 6 1 2 -3
1 4|y |=| 2| then|A]z|2 -1 —4|=-40=0
3 2z 14 4 3 -2
14 -12 10\ (14 -5 -11
Adj(A)=| -5 10 5| =|-12 10 -2
11 -2 -5 10 5 -5
14 -5 -11
Al— 1| 12 10 —2 | then
“l10 5 =5
X 14 -5 —11\( 6 ~80
“lyl=tl12 10 2 2|=-1|-80
_40 40
z 10 5 -5)(14 0
X 2
y [=]2
yA 0

Question No. 4

[10 Marks]

1) Determine the center and radius length of the sphere whose equation is:

X?+y?+2°+2x —4y +62 +12=0

Solution:

From the general form of sphere we have the center is (-1, 2, -3) and the radius length is

r=y(-1%+(2%+ (-3 -12 =2
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i) If the two spheres:
(X =3)°+(y -1)°+(z —2)°=100; (X +1*+(y —4)*+(z —k)*=9
are touching each other, find the value of k?

Solution:
Center of the first sphere M1 = (3, 1, 2) and its radius is 10.
Center of the first sphere M1 = (-1, 4, k) and its radius is 10.

M1M2=/(3+1)% + (1—4)* + (2— K )? =/25+ (2— K )?
First case: touching external
M1M2=10+3=13

J25+(2-K)? =13

25+ (2-K)?=169
(2-K)? =169

4-4k +k?=169

k =14or k =-10
Second case: touching internal
M1M2=10-3=7
J25+(2-K)? =7

25+ (2—-K)? =49
(2—-K)?=49

44K +k?2=49
k=2+2/60r k=2-26

Question No. 5 [10 Marks]

_(2+i)(8+4i)

i) If Z .
(4+2i)

, find |z] and arg(z)?

Solution:

L _(2+1)(8+4i)
(4+2i)

|z |=r =42 +22 =J20=25

=4+2i
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f=tan™ 2_ tan™ 1_ 26°5418
4 2

i) i z2=2+230,findz*?

Solution:
|2 |1 = 2" +(24/3) =16 = 4
6=an'y3=60
z =4(cos60 +1i sin60)
z* =[4(cos60 +i sin60)]*
7% =4"(cos4*60 +i sin4*60)
z* = 256(cos 240 + i sin 240)
z* =256(cos—120 + i sin—120)
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