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o

First : Answer one of the following questions
First question : Choose the correct answer :
1] If "Cha=20 , then n=

a]3 b] 4 c]

5
g The Solution@\

| - 20 , n(n-1)(n=2)[n —3 =
ln—3 (3 " ln=3 |3 -

snn—1)(n—-2)=20%x |3 =6X%X5x%x4

'
LA LA AL AL AL R LA R L AL AL LA A AL LA L R L L R AL L Ll LAl .O......’.0..‘....'..............:

20

2] i+ PP+ A
al 0

(i=1—-i+D+(i=1<i+1)+

Another Solution

3] If A(7.
a] 10 c] 12

g The Solution&

Let A(x4,¥1,21)=(7,— & Blxz,y2,22)=(11,2,.—4)

AB=\(22—x1 )2+ (2= y1)* +(22-2,)*=/(11-7)? + (2+ 1)*+ (-4 -8)? =13 cm.

....".................‘.....C......................'.C......‘........................'....................'...'..Q........D.........:

b] 10 c] 15 d] 20

/@g The Solution&

(—% coefficient of x.—% coefficient of y, —% coef ficient of z)
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=The center of the sphere=(L.k.n)=(-2,3, —4) & d=4

sr=VLtP+ K2+ n?—d =J(-2)*+ +(3)* + (—4)> — 4 =5cm -~ The diameter = 10 cm.
Another Solution
(P +4x+4)+ (2 —6y+N+ (22 +82+16)+4—-(4+9+16) =0
a(x+2)2+ (=3 +(z+4)%*=25 ~r=5cm. . The diameter = 10 cm.

)
...........C.....‘......0.................0..................0.....l...........................-..........‘.....‘..............“....:
\

. xX+5 Z-
is parallel to L, : = e =

X=3 -y+2 T+l
= -2 k+1 8

1 =2

S1If Ly :

al 3 b] 4 cl5
The Solution

6] If @ is the measure of the angle inc
B=(2,6,-1), then 8 =
a] 30°

Solution @\

in the expansion is Ty.q

~The term which contains in the expansion is T

~ The coefficient of Ty ="Cs X (—=2)* X (3)?=—-32x9 = — 6048

}
D T T

- R &
2] The solution set of |0 x 3|—8=0 in R is
0 0 x

g The Solution@\

* The determinant in the triangular form =~ x*—-8=0 ~x*=8 ~x=2 ~88.={2)

\
....‘.‘......“...‘......‘........0.‘...‘.......‘....'.......‘.‘..‘...l...............'....‘.l.....".l...‘.“..‘....‘.“........‘.'.:
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———————— —

6f —4j +4 k and A L B, then m=

/g The Solutlon&
=0

A LB B 3, m).(—6,-4,4)=0
HW=12-124+4m =0 ~4m = 24 ~m=6

L L L L L L
|

— - —

411f A=(3,0,4) ,B=1 - _then Ax B=

g The Solution
E F k

=13 0 4|=10+8)—j(9—-4)+k{(-6—0)=8i-5j
1 -2 3

5] The equation of the sphere whos er 1S : z length equals
2V5 s

The equation of the sphere

-(2,-3,1)=(L,k.n)

LR LA L R R L LT L)

points A(2,—-1,4),B(—-1,0,2)is

e _y+ri _z-—4

e The cartesian form

= The equation of the s

Ax=2-3t, y=-1—t , z=4—2t The parametric form

F=Adtd=(2,-1,4)+t(-8,1, -2) The vector form .

LR LR R L R R R L L e e R e L e e R L e L L R R L e L e e e e L e e R L R L L R R R L R L L L L L
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P—
Answer the following question:
Questions three :
3a]ln the expansion of (2x+ xl,)ls . find the value of the term free of x and then
prove that the expansion does not contain aterm includes x° .

g The Solution@\

Let the term free of x is T,y

- Tr+1 = 15C, (x%)r (Zx)IS-—r = I5C, (2)15-r(x)~2r(x)15—r = I5C, (z)ls-r(x)ls-3r

~ There is no term Contains x° in t

RN NN RN TR PR RN RN NN AR RN RN RN Rt Rt R RN e R Rt ReRe e

X+3 __2y—1__32+2 _

5 4

~2y—-1=5

SRR NAPNIIINININNAINERIRIRINEARN Iy .......O.................Q.....‘.....‘.l.‘.........................‘..l......................:

1 -1 2
4 a | Find the multiplicative inverse of the matrix A =(2 -3 l)
1 5 21

/@g The Solution@\

1 :5:1:, 51 =1|“53 211|+1|f 2‘1|+z|7'1’ “53|=1(-63-5)+1(42—1)+2(10+3)=—1
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peli Y I S Y
= = s 21 i z1l i =
2 e -1 2 1 2| __ll —1|
il B3
|-3 1 _Iz 1 |2 -3

The cofactor of A= a;; Gas

Q3; dzz

—68 —41 13
=~ The matrix of cofactor of A is F=| 31 19 -6

5 3
-68 31 5
~Adj(A) = F* =(-41 19 3
13 —6 -1

= : -68 31 5
A_1=l—iXFt='_—]X(—4l 19 3)
13 -6 -1

LAL AL L AL AL LA L LAl LRl LA L LA R Ll LA AL AL A ALl L) SRR E IR RN R R R R RN e b |
\

4 b ]Find the two square roots of the trigonometric form.

FARAARRRRRRAN R AR RN RN E RN LR LR R R R R L R R R R R L L R R R L R R R L R R L L R R R L A L R R R L R R R R R R R R L e L) :

5a]Solve the following tions: x + 3y + 22 =13 , 2x —y+z =3,3x4+y —2z = 2

using the multiplicative inverS€ of the matrix.

g The Solution
2

1 3

'e
The matrix equation AX =B Where A=(2 -1 1], =<.V

1 3 2 3 % =% z
3 11 _11 I 1 -'ll |3 ...1' + |3 1 l

=1(1-1)-3(-2-3)+22+3)=0+15+10 =25
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i = =I5 & B

The cofactor of A=(a2, : = _I:; —211| I; -21| _I; ::
31 3 2 1.2
-1 1| '|2 1

0 5 S5
&~ The matnx of cofactor 18 (5 -7

5

0
~xAdj(A) = F* =(5
5

X
=X =AT8 & (y) =é(s
z 5

2x +y—z =

2x + y-2z = —1 === (1)

To get the ersection planes , the cramers method can be used to
find the solution

2 1 =1
: SR | 1]|=2( (—4)—1(—-4) =8

3 -1 -1
= —1(0) - 1(—8) - 1(—8) = 16

=2(—-8)+1(—4) —1(0) = —-20

=2(8)—1(0)—-1(—4) =20
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5
2

)
3

First : Answer one of the following questions

First question : Choose the correct answer :

1] If the two equations 2x +y =1,4x + 2y = k have an infin umber of solutions ,

* The system have infinite n er of _solution .

~ The two equations are the sa

2] "*'C3:"Cys=2:3 , theg

4(n+1) _ 2 : 2 o .
(n-2)n-3) 3 “2A{n-2)}n-3)=12(n+1)

n?—11n=0 ~n(n—11)=0 ~( n=0 refused ) = n =11
31If x>+ y*+2z°+ 6x — 4y + 10z — 8 = 0 is the equation of acircle whose center is M,
then M =
al (—3.,2,-5) b] (4,—2,-5) c] (—3,-2,-5) d](3.2,5)

25 The Solution 0\

~ The Centre of the sphere is = (L,k,n)

M= (—--;— coefficicent ofx.—% coefficient ofy,—% coefficicent ofz) =(-3,2,-5)
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f

4)11f A=(-2,4,6) ., B=(0,k,3) where k= Z*and| AB||=7, then the value of k =
al 10 b] 8 c] 6 d] 4

»Qf The Solution@\

Let A(xl,y1,21)=(—2.4,6) & B(XZ,y2,22)=(0,k,3)

AB=(x2=%1)2+ (¥2=¥1 )2+ (22 -2 )*=J(0==2)2 + (k=4 + (3—-6)? =7 em.

by squaring both sides 4+ (k—4)2+9=49

“(k—4)>=36 ~k-4=6 k=10 or k—-4=-6 .~ k=-2 refused because k € z*

5]11f @ is the measure of the angle included 1 =(0,0,4), then@ =.....
a] 30° d] 90° '

R
lamisl

BASARNRARAAINNENAEIBEEIIRIN IR ANINEREREIN A ..I..‘.....l.l.‘...:
|

Cos 8 =

611f Ly : ";’: "’;‘:%

al -17 d] 17

> -1
is : - . then k+m=

~k+m=1—-18 = —-17

i
wlillls o ~ (=18 + mK)i — (6 — 6k)j + (2M + 36)k = 0
6

~6—6k=0 +«K=1, 2m=-36 - m=-18, ~k+M=1-18= —-17

|
..‘..Q.....‘.‘OO....‘.‘..‘...‘....‘..“‘...‘......0...........‘.‘..‘.....0‘.‘.......‘.........‘.‘.................."...Q..’.‘....‘..:
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Second question : Complete

TIw+ Wit e e

/g The Solutlon@\

Bw+w? +w) +[(Ww)F¥ xw]=33x0+1xw=w

Another Solution

It is geometric sequence a=w ,r=w and the last term L =w!'"" = (wH)*¥ xw=w

Lr - a WXW - W

w-—1

Sn = “ S100 =

r—1

|
TR RSN RN R RN AR AR R R RN AR AR R R AR R R R R RN E R R R R R AR RN RN R R R R R RN R R RN RN AR R AR RN R s R R e .......‘.'............"."...'.".'...Q:
}

2] If a, b, ¢ are the lengths of the sides of t

a b c
5 7
SinA SinB SinC

e R - S
" SinA_ SinB _ Sinc
kSinA kSinB kSinC
5 7 8 because R; =R
SinA SinB SinC

LA L R L L L R L R L R L R R L R L L A L L L L L Ll L)

/g The Solutlon&

~* The center of the sphere = (—3 coef ficient of x, —; coef ficient of y, —% coef ficient of z)

=(L.k.n)=(2k,-2,4) & d=2k

cr=vVEZ 4+ k2 +n? —d =.[(2k)2 + (=2)2 + (4)2 =2k = 2V/5 By squaring both sides
24k +4+16—2k=20 ~4k*—2k=0 ~2k(2k—-1)=0 ~k=0 or k=%
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5]1If the two planes 3x — y + 2z + 3 = 0,and kx — 4y + z —5 = 0 are perpendicular ,

g The Solution&

= The 1 vectors for the two planes are d—, =(3,-1,2), t—i; = (k,—4,1)

then the value of k=

= The two planes are L .'-—ti_,‘.(T;=0 ~(3,-1,2)e(k,—4,1)=0
~3k+4+2=0 -~ 3k =—6 ~k=-2

}
B NN R N R N N N N N N N N N R N N N R N N R R N N R R R R N R RN R R N N R N R RN N RN R N R R R R N R RN R RN R AR R RN RN R RN R RN R R RN RN R AR RPN RN RN PR R R RN R RN R PR RN IRt e :
\

6]1If C(—1,6,—5) is the midpoint of AB where A (k — 2,—1, 3),B(2, n — 7,—2), then

-S sm+1=-10 ~7

Third question :

3a | Find the flficient o

at apoint and find the measure of the inclination angle of the line with the plane.

g The Solution&

(2,—1,3) is the direction vector of the straight line .
w(3,2,1)is the normal direction vector of the plane.
(2,-1,3), (3,2,1)=7+#0 s The straight line is not parallel to the plane .

~ The straight line line intersects the plane .
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Let the angle between the straight line and the perpendicular to the plane = 6

_(3.2.1)e(2,-1,3)_ 7 _1 3 s
Cos@ = T ET ==== ~m(z0) = 60

~ The angle of inclination of the line with the plane =90° -60° =30°
Another solution for the first part.
cx=1+4+2t, y=—3-t,z=3t
by substitution in the equation of the plane ~3(1+2t)+2(-3-1)+3t-8=0
~346t—6—-2t+3t—8=0

29 32

11 11
LtEwRLFASmE ., JFE-F—w=—i,

=~ The point of intersection between the lin

LA LR DL A R R L L L AL R L R L L R LA L L LA L L L L L e L L)

2x — y — 3z . XH2F s jon and find

this solution using the multiplicati

50+ 0 . Rk(A) = order of |A| = 3

uations non homogeneous

2

i

13
2 1 1 4
-5 2 ‘|3 2| |3 —sl

The cofactor of A= @3 | = _|:; —23| lg —23| _'; :;

iz 31 =k 7l Ik 3
9 1 -11
~ The matrix of cofactor of A is F={17 13 7
-5 5

9 17 S ; of % AF 8
:.Adj(A)=F‘=( 1 13 —s) .-A-‘=me‘=§5( 1 13 -5
-11 7 5 -11 7 5
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g =

|
}

i 9 17 5 2 s 100 2
| ~X=A"1B ==y 1 13 -85 W = 1 ) e fe
At <7 S 13 50 1

~x=2,y==-1,z=1 ~S8SS.={(2,-1,1)}

RN RN RN R R R R R R R R R R R RN R N R NN R R T N R R A R RN A NN R R R R RN R R R R R R R R RN R R AR A N RN R R AR AR R R R R R R R R AR RN RN AR R R RN R AR AR R A AR R O R R Nl i
[}

2+ 61
31

/@g The Solution&

_ 2460 _3+i _ 6+420i-6
TLSWE TR e

= 1 1|Cos0+ (Sin0 1 ” =
nz ==l ———= =-[Cos(—-)+
z 2 cOs;+¢S|n; 2 2

4 b ] Find the exponenual form of the complex number z = , then find z7',Z 5 vz in the

trigonometric form .

o 2[Cos§+ iSing] = 27!

Z= Z[Cosg-—iSing] = Z[Cos(o—g

1
\E=\/§[Cosg-+i5in§]’=\/§[
at m=0 -'~\/§=\/_2_ICos%
at m=1 -'-\/E:ﬁ[(:os('

RPN ANANNNNNNANNRNNNENNNNNNRN NN IRy

5a ] Prove th

g Solution
L3

+2mn T 42mn
)+iSin(3—2—) vilicie a1

. n
Let z, = —i = Cos (-—-2-

o "
Nz =V—-i= Cos(—‘$)+ i Sin (_zg) where m=0,1

a m=0 sy =vV=i=Cos(-3)+isin(-5)=F-%i

at m=1 -'-x/2_2=\/’—_i=Cos(3T")+iSin(3T")=

sl = Bl v
s"f v2
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s ==

Another_ Solution
By squaring the required value (Vi — V=1 )%=(Vi)?*—2 xVi xV=1i +(V=1)?
=i =2 xVi xi xVi —i==2 xVi xi xVi=-=2xixi=2 Its square roots = +V2Z

one of the values of the expression Vi —vV—i= V2

ShlIf (x — 2+ 0+ D*+ 2z —-2*=1 , x+D*+ - D’ + (z - 2)*=4
are the equations of two spheres . find the distance between the centers of the two spheres

and show that the two spheres do not intersect.

/Qg The olution@\

The Centre of the first sphere = M; = (2, —462

The Centre of the second sphere= M,

AMM, = /(=4 —-2)2+(4+4)2+ (2—2)2 =100

MMy, > 1y 1z & The two spheres do not intersec@@ill'he two spheres distant .

\
SRR IINTIIANINIIIIIINIINIINIINIINIIII IR LA AR A A L S L LAl AL L Ll AL ;

n of (1+x)°equals

The sum of the cients of the expansion (1+ 1)° = (2)° = 32

Another Solution

5Co +5C1 +°Ca+ 3C3 +3Cs =1+5+10+10+5+1= 32

LA LA L AL L L AL L R A LR A L L R L R L R A R L A L L L R L LR R L L R R L R R R L R R R L R L R L L R R R A L L L L L L)) :
\

x+1 x-1 -0
X =
x4+1 x°-1

2] If x is acomplex number , then the number of solutions of the equation
al] 6 b] 5

cl 4
g The Solution&

A=+ 1DEFE-D-G+DE-1D=G*—-1)-x*-1)
=x0 =2 =x2x* - 1D =22’ -1+ D) =x(x-D(x+DE2+1) =0

d] 3
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—

{

* x is acomplex number -~ The number of solution of x* +1=0 is 2

& the number of solution of x*(x+1)(x —1) =0 is 3 =~ The number of solution is 5.

\
L L L T R e T T L
\

3] If (x,y,2) is the midpoint of AB where A(—4,0,5), B(-2, 4, —13)

, then x + y + z =........c.....
a] -5 b] -6 c]3 d] 4

25 The Solution

A+ B “f=2 O04+4 5-13
2 (x'y'z) = ; -‘-(x,y,Z)=( = ; ; % 2‘):

520_4)

| ~X+y+z=-3+2-4=-5§

e of the values of

~ (AB)* =77

x (k—3)% = 36

cl 4V3 d] 5V3
The Solution@\

Let A=(-1,3,4)= (x.70,21) & B=(0,-2,5)=(x2.¥2,22)

v AB= (X2 -2 )2+ (Y2— 1 )+ (22— 2 )

AB = J(0+ 1)+ (—2—-3)?+ (5—4)? = V27 = 3V3 unit length

|
RN N NN RN R RN RN N RN NN N RN R R AN RN RN N R R RN RN AR AR R RN RN AR RN RN RN RN AR AR RN AR AR R RN R RN R AR RR R RN RN AR AR RN R RN RN AR RN AR AR RN IR A :
|
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6] The length of the perpendicular drawn from point A(3,0,—5) on the plane

2x + VS5y + 4z — 6 = 0 equals

al 4 b] 5 c] 6
g The Solution&

~ s laxy+ byy +czq + d| 2x3+\"§x0+4x—5—6) 20 g
I'he length of the perpendicular =221 %1 = = =4 unit length |

d] 7

Jat+ b2 5 2 Vvé+ 5+ 16 5
LR AR R R R R R R R R R R L R L R R R L L R R R L R R R R R R R R L R R R L R R R R R R R R R R R R R R R R R R L) E

Question 2 : Complete each of the following:

1] If z=Sin60°—iCos 607, then the principle amplitude of z =

\
LA AL LA AL A A A L L L L LAl L Ll ......’...“.."....;

= All the sma g H nle |2 5

0 ~RA<2 ~RA)=1

\
SRR RANRNRTRIRN RN RN RN RN ...O..'.’..‘.....O.........".O.‘.O"'.'..'.'......00.0..'...0'.....'..0.‘........'...O.......O'...:
|

}
}
1
}
|
)
:
|

3] In the opposite figure B=(6,k,0)

2 The Solution (= ¢=(4.0,2V2)

} Let the angle between A & B is 6 and between B & C is f ~ m(20) = m(2 f8)

, the value of k=

RO LR - ToTr - Tl W O i | I 24
THANEE T O NENECH T Ve xV3eskZ T V3e+kIx 26

~ Cos@ =Cosgf ~6+2k=12 ~2k=6 ~ k=3

}
..........-.'..'...'..."....'.....O......I..I....‘....................'..............'.."...'.'.."..................'..'..l.......:
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4] The radius length of the sphere x>+ y? + 2%+ 4x —6y + 82 + 4 = 0 equals

g The Solution@\

The Centre of the sphere=(L .k, n)

(—% coef ficient ofx,—% coefficient of y,—% coef ficient of z) =(—-2.,3.-4)

cr=Jx2+ y2+22—d =V4+9+16—4 =5 unit length

)
L L T L T R L L

; ; +3 1 = ; :
5] If the straight line xz = y:ﬁ = zk is parallel to the straight line

x+Z y=5§ _z=1
4 "

then kK + m =

« The two straight lines are parallel

& dk=6 .-.k=§

6] If the straight line %

,then m=

). (—2,1,0)
1.,0)=0 2 =12Z+m=0 ~m=12

Answer the
3alIf (m+x)" where n€ Z*

. find the value of

The coefficient of T; =3a, The coefficient of T; =6a, The coefficient of T3 =5a

The coefficient of T n—-1+1
L4 , L T2 = An=2m
The coeficient of Ty

The coefficient of Ty __
The coeficient of T, P

~6(2m)—6=10m ~12m—6=10m ~1Z2m—-—10m=6 ~2m=6  -m=3 ~n=6

Aabn—6=10m ~+n=2m

v Ty="Co(x)°m" =3a . °Co m" =3a ~3*=3a ~a=3°=243

)
B N NNt NN IR NN NN AN IR NN AN RS IR SRR NSRRI R R ARSI IR ARSI IRININI RIS IsINssssRINsRsERINes |
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3b] Prove that the following system of equations has asolution except the non zero solution
and write the general form of these solutions.

2x —y+ 3z =0 , 4x + S5y —z =0 - 2x +3y—z =0

»@S The Solutlon@\

A=(i s1 —31) -:IA|=42- sl —31 -z|3 :1|+1|‘; :1|+3|‘2‘
e 3 -1 2 3 -1
=2(-5+3)+1(-4+2)+3(12-10)=2X-2+1X-2+3X2=-4-2+6=0
~ Rk(A) <3 Less than the number of variables.

~ The equations have infinite number of §

The equations have asolution other than

By subtraction (3) From (2)

By subtraction (3) From (1) - —4y+4z=0

Let x =L

4alIf|z4|=12z21=1, and the arg

.write in the form of x g

~0;+30,=81,0,—6, =33
by subtractio ~ 03 8y = 45°

~z; = Cos45 +

(2% 215) = (2 = (Cos 57 + i Sin57)'% = Cos(855) + i Sin(855)

=Cos 315 + i Sin 315 =:—,.2’.+

4b] Find the length of the perpendicular drawn from point A (=2, 3,1)to the line
x+2 y—3 z—1

NS T ,@f The Solution@\

=~ The point ( =2 ,3, 1) € the straight line ~ The required length of the perpendicular = zero
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D

a b ¢ a: b: ¢
5a] Prove that : |a? b? c2l|=la® B® 3
bc ca ab 1 i 2

,6 The Solution&

by multiply €; xa ,C2xb , C3xc

e b ¢
~ L.HS. =a’? a? b3 ¢? | by take abe common factor from Ry
abc abc abc

a: b%* ¢* a: b: 2

L.H.S.---E%:: a2 b S3l=la® p* 2|=RHS.
: 4 1 " |

5b] In the opposite figure

ABCDA'B\C\D\ is acuboid .

16 - 64 +36 = —12

\
LA A L L L L L L L L R L A L L R R L L L L L L L L L L L L L L R L L L L L L) \
|
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( The fourth test: |

First : Answer one of the following questions:

g First Question : Choose the correct answer :
110 " Crer 2 WCror= 21: 10, then the value of r=

al] 3 c]5 d] 6

|

| /@gThe Solution 05\

' 10c,,, _ 21 . 10c,, 10, _ Llo-r-141 10-r41_ 21 LMo-r 11-r 21
1oc,_‘ 10 10¢, 10¢,._ 1 10 r+1 r 10 r+1 r 10

L a21r(r+1)=10(11-)(10 — ) = 21r% + 21r = 1100 — 21 10r?

~11r2 4+ 231r — 1100 =0
| ~(r+25)0r—-4)=0

\
! LR L R L L R R L R L L L R L L L L L R R L L L R R L ) LR LR LR L L LA R AL B L L ) ......‘........l..l.‘...l...“:

, Log,3 3 9
| 21| O Logs5 7 =6 0000 B=.......... 00 :i»coivasinosnosocey
0 0 Logsx

| aj 16

|
..'.'.....'..O'.0"'..'.'...."'.'..O'0.'...".."....‘.....'..'...':
|

=(-2,1,0) ,then ||34 — B+ C ||

cl 12 d] 7V2

The Solution @\

8 —F +€.=308,~1.8)~(9:2,~8F + (~3.9.8)
; =(3o_316)—(0'2._3)+(_2.l.(')=(1,—-“9)
| 2|3 =B +C||=1(1,-4,9)ll = VI+ 16 + 81 = V98 = 7VZ unit length

}
..'.Q......0..........0....................Q....‘.‘.............O.‘........................‘..0.........‘O........'.....Q.O.......O..:
|

21| P 4 g ¢ Exams Algebra & Solid For more information Mr.Fat7y 01002627894




Gl ) aspsd G,éw(\' ) ) School book Exams Algebra and solid geometry for 3™ sec.

4] If I.,:":l2 = y;3 = ';s is perpendicular to L, :

=
2
a)] -1 b] O c]2
g The Solution@\
From the equation of the first straight line d,=(—1,3,2)
From the equations of the second straight line d; =(2,k,m)
~ The two straight lines are perpendicular .~ (—1,3,2),(2, k. m)=0

W =2 +4+3k +2m=0 - 3k + 2m =

LA L AR L L R L L L L A L L L A L Al L A L L L L L L L L L L L L A L A L L L AL A L L AL Rl AL L Ll .‘......‘.‘..“Q.‘.Q..Q.'.'.'.......“‘..:
\

5] The measure of the angle between the twp straight lines

From the equation of the first
From the equations of the secon

Let the angle between the

. m{48) = 45°

.....‘I..‘..'..'...'..‘.....'.‘...........-...‘............'..'.."...l'g
1 2

€l(3:5+3) dl(3,5.3)
The Solution@\

6 6'6

: . : ¢ 2 4 a4 1 2 2
-~ The direction cosines of vector is (- y—= -) = (5 3 ,5)

..‘..O........‘.‘O..‘...Ol..O......Q....O‘..O..0.0.....OO...Q‘..O..l......“..'.l“.....‘...0'..‘...0.0.0..0..‘0‘0.‘0‘..0."...0.....é
Second questions : complete:

1N(3+7w +3w2)(3—Tw?+3w )=

g The Solution@\

(34+ 7w + 3w?) (3 — Tw? +3w )= [3(1 + w?) + 7w][3(1 + w) — 7Tw?]
= (3w + 7w)(—3w? — 7w?) = 4w X —10w? = —40w? = — 40
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-6

2
2] The rank of the matrix A = (

) equals = ... .ciiiinans
-12

/g The Solutnon&

~ The greatest degree of the order of the determinant contained from it is 2

|2 f-

..........Q..'........'.'...O..'..'..0.0'.'....'.....'...................."........"........"'........'.'.‘...............'.'.....:
\

A 1s amatrix of order 3 x2

6—-18=-12 =0 ~ R(A) =2

3] The Centre of the sphere x* +y*+ 2%+ 8x — 12y + 2z + 0 equals

« The Centre of the sphere=(L .k,n)

|
...O....OO..O............:

4] ABCD is asquare of side le

« ABCD 1is asquare of side

\
LA L AL AL LR LR R L L] EA AL AL L L L e L T T

5] The unit vect the directionof A = (2,3,2V3) equals

The Solution&
“A||l=va+9+12=v25=5

: . 3 ; —_— e A (2, 3.2V3) 3 2
~ The unit vector in the direction of A = A* = A0 = - —( s g sy )
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6] The length of the perpendicular drawn from point (=2,-3,1) to x —axis equals

25 The Solution 05\

Let A(=2,-3,1),B(1,0,0) located in the axis

The projection of A on x —axis is C

~BA=(-2,-3,1)-(1,0,0) = (-3,-3,1)
~ BC is the projection of BA in x —axis

CNBAN _|BAeBl (-3, -3, Ne (1.
= IBEll =S = o

|BA] = VO +9+ 1= V19 unit length
= V19 —3Z = 10 unit length

Another Solution

Let @ is the angle between X —axis

|BA @ X| _ (-3,
iBaf u=n — 9+9+1 x

LB

w Cos @ =

~ AC = ||BA|| Sin® = V19
Another S
= lEARiE

~||BAxE|| =110, 1, 3)|l = VIO unit length

||BA||Sm9 \f_x; V10 unit length

|
SRR RRARR AR NI R AR RN R AR RE Rt A A AL R LR L AL R L AL R AL Rl AL LR LA R A L R L R LA R L R R R R R R R AR R L R R R R L R L L) ;
\

3a] Find the greatest term e expansion of (3 +2x) at x =

g The Solutlon&

: ; \ T,
Let Tyyq is the greatest term in the expansion &7, >T, -~ ;—” =1 when x=1

r

o = rdl
T r

L 27-7)

2
- >
X3_l 3r

=1 w14 —2r = 3r ~14—2r =2 3r

~14=5r -~ % =r ~r =2 ~The greatest term is T3

“Tea=%C1x @22 %X(3)* ax=1 ~Ts=%C2x(2)x(3)*=4860

}
NN NN RN RN R NN N RN R N R R R R R R RN R N RN RN RN R RN RN RN R RN N RN R RN RN R RN RN R RN R IR RN PR RN RN R PR RN AR R RPN RN R e Rt dR R R tRR R |
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e e L i L e R e O R e S e e S O e o i il s st 1

3b] Find the volume of a parallelepiped in which three adjacent sides are represented

by the vectors:

A=(1,-1,2) B =(3,-2,0) ,C =(0.,2, 4)

/g The Solutlon&

The volume of the parallelepiped = |A JBXAT |

1 -1 2
“|AB xC| =|3 =2 0|=[1(=8+0)+ 1(12+ 0) + 2(6 + 0)| = 16 unit volume
0 2 4

\
GRNARINNRIAIININ NI INININNAIIN NI RINBINIBIINIININININIININIBIININ IR NIINIBIBINNOI ......0.00‘..0.0......0“...0.00....‘0...:
\

4a] Find the roots of the equation z*+ 4=0 i e trigonometric fo

z'=—4=4[Cos(m)+iSin(m)]

: 7 .r)FindC
/g The Soluti on&
al] (J|l2a - B+3C = (2A - B+3C). (24 - B+3C)
=4 ||A||?-2A.B+6A.C-2B.A +||B||?*-B.C +6C.A -2C.B+4|C|*
A ,B ,C are three mutually perpendicular unit vectors
~Jlall=||B||=)|€]l=1 ,A«B=B+«A=A«C=C+A=B.C=C+.B=0
(lz2a -B+3C | )®» =4+1+9=14 . ||2A4 - B+3C || = Vid
: ik
b] C=AxEB =|a, A, A= T 3|= =(72)i-(GR)i+ G2k

By 2 ;_g 0 i

N4 Vo

NN AR R R RN RN R RN R R R R R R R R R R R R R R R R R R R RN N R N R R RN R R R R R R R N R R RN R RN AR RN R AN AR AR R AR AR R AR AR AR AR AR R RN AR AR AR RO R AR RN RN a R R aAREREdne |
'
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5a] Discuss the possibility for solving the following equations and write this solution . if exists :

| 24+y=2 , Zx+ 3y = §
| The Solution 0=\

' P 1 1 B aa 1 l 2 e s " l 1 » » &
.A—(z 3) - A—(2 3|5) , A"is of order 2x3 .|A|_|2 3|_3 2=1%0
~ Rk(A) =2 .~ The greatest order of the determinant can be constructed from A" is

. 2 and the value of all these determinant #0 - R(A*) =2

| = Rk(A) = Rk(A") = 2 = number of unknown
| « The group has unique solution and its matrix equation is A

were a=(1 1), x=().5=()) .-g'=(5 P

03 DO ==

LR L L L e L e L R L L R L R R L R L L

}
'

9= Cosi—z—‘3+ iSinlz’l

.......‘.'“l..-.‘............'.......‘...."".....'........‘....‘...‘.‘........'......l............I‘.....‘......‘.‘.‘.‘..‘.."....:
A
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| The fifth test |

First : Answer one of the following questions :

First question: Choose the correct answer :
11 36 P,.1=92 P, ,then n=

al 1 b] 2 cl3
»@g The Solution@\

4 X |2"—] = sz = (2n)|2"—l

2] If the two equation x + y =

a] -2 b] —1

From 3™ prep.

~ These two equations are the sam

|
LR LA AL R L L L R L R L R L R L R AL R L L L R L L L Ll .........‘...........l".'.....‘...............;

31fAB = —31 +3j +7k

~3 4 12
13’15 c](ns "

g The Solution

AB = (-4,-1,-2)—(-7,3,10)=(3, —4,-12) - ||AB| =Vv9+ 16 + 144 = V169 = 13

=3 =4 32
2728 3%

3 d] ( )

& The unit vector in the direction of AB = P T

AB _(3 k] 12

fas) —

]
L L L L T
}
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511f A=(1,-1,2), B=(3,-2,0),C =(0,2,4),then A, B xC
a] 10 b] 12 c] 14

g The Solution@\
1

=13 =2 0]=1(-8+0)+1(12+0)+2(6+0) =16
0 2 4

¥
......0..........‘..'.0...........“........OO...........................Q.....................0............0’.......................:
\

6] The length of the perpendicular drawn from point A(l, 0, 2) to the straight line

x=-2 y+1 z-3

The direction vector of the given straight line
The point B(2, —

Let C is the projection of the
and @ is the measure of the an

~BA=@1,0,2)—-(2,

] —

= ||BA

sind  $in90

,@f The Solutlon&

The value =(2+ 3:—’)(2+ %)(3— %)(3— fz—)=(2+3w2)(2+3w)(3—2w2)(3—2w)
=(4+6w+6w?+9)(9—6w—6w?+4)=[13+6(w+w?)][13 — 6(w + w?)]
=(13-6)(13+6) =7 x 19 = 133

.0..'....‘...‘...“.......................O..0......‘...0.........‘.‘....Q..........‘.....‘...........‘.............‘.........Q..‘...:
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2] If the coefficients of Ty, T;¢ in the expansion of (a+ b)" are equal, then n=

25 The Solution 05\

coefficient of Tg = coefficient of Ty =~ 2 Cs =2 Cis ~n=5+15= 20

|
.'.Q.Q..'.....‘......."..".....'.'..0.'0.0...."........"............‘..............'...'...0'.....".'..'.....Q......'..'.'.'.".;
}

3 ] Cosine the measure of the angle between the two lines:

’ X o Tl B
.mdl = >

/g The Solution

directed vector of the two straight lines(1,-2,-2) & (1,

Let the angle between the two lines is 8

4] In the opposite figure, If ||BC|| =+

BA=(—1.0,1), then BA. BC&

|4B|| =vi+0+1=v2

~ 1 = ]3| = 3 unit length
x—=3¥+(y—4)+(z+5)7*=9

AL R A L R R L R L R R L L L L R L L L LR AR L L R L L L R L L L L L L L R R L L L A L L L L L L A L R L L A L L R L L R L R L R R R L L L A L L L L) ;
6] The vectors form of the equation of the straight line which passes through point

(2.—1,4)and its direction vector is d =(4,7,1)is

g The Solution@\

The vector form of the equation of the straight line ¥ =(2,-1,4) + t(4,7,1)

N NN N NN N RN NN I NN NN R NN NN RN NN RN NN RN N R IR IR I R NN RN ANI RN PR RN R R RN PRI RN NN RIRER IR IR IR IR DI R RIN IR IR R RN IR IR Ny |
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3a] In the expansion of (1 + x)'® according to the ascending powers of x,If the coefficients

of Top4s Ty— are equal , find the value of r.

l g The Solution@\

The coefficient of T,,.,.4 = The coefficient of T,_,
BCarsa = 15C.s “2r+3=r-—3 s~ r=—6 (refused)

Or 2r+3+r-3=18 ~r==6

! LR L L A AL L L AL R R R R L LA L L L L L L AL L L L L L L L L R L R L A L L L L L R L R L L L L L R L L L A L L L L L L R L AL L L L L ] :
\ }

| 3b] ¥ the length of the perpendicular drawn from point A0, —1,2) to the plane

VZx +y — z + k = 0 equals 2 unit length, find the val

The length of the perpendicular =

~|=3+kl=4 =3+ k=4

4a) Solve the following equations

5x + 4y + 3z = 6 using the m
-10)—-2(4—-10)=15%0

-2 x 10
The matrix 2 X = (y)& Bi=:{ ]
- 1 2 : : (-
I _ls 3| |5 4|

2l b o P B ey (R

1
2
4
2
3

The cofactor of A=

| @ss 1 2 _|2 2 2y
| e Y: 2 -2
i -2 7 —6

~ The matrix of cofactor of A is F = (—11 16 —3)

| 6 -6 3

; -2 =11 6 §
| The cofactor matrix -~ Adj(A) = F'=| 7 16 -6 |

-6 -3 3
| . (-2 -1 6
:.-.A“=-—><F‘=—(7 16 —6)

W "is Z3 3
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1
X 5 -2 =11 6 10 : 5 3
.‘-X=A"B'-‘-(}’)=E(7 16 —-6)(1) 15(50) 20
z -6 —3 3 6 3

45 3

rx=1 , y=2, -3 -88.={(3.5.-3)}

LAL A AL AL R L R L R L L L L A R L A L L L AL L L A AL L L L AL L A L b L R L L L L AL R AL L AL R L L L AL R L L Al L L R L L L L AL A L L L L L L LA AL R R L AL L Ll

bl it z, = 22X 2, =

s Vs W Z=4(zy, — 2z, ) find the cubic roots of z in the exponential form

,@S The Solutlon&

S G0 G I 0 |
S S e 2

z2=(2—22)=4(5—-i—5—-i)=-8i=x
r=Jx2+y?2=8 & tan@ =
V_—Z[Cos( 1'2'")+i8in(
At m=0 .-.3z=2|Cos

At m= “Y¥z=2 [Cos (g

At m=-1

LAL A AL L L ALl Y]

inant prove that :

The Solution &

b2 +1 +|0 b*+1  bc
bec c+1 0 be cZ+1

a common factor in R; & first €; and write the second determinant as the sum of two determinants |

1 b c 1 ab ac 1 0
LH.S.=a*|b b*+1 bec |+]|0 b? bc

c bec ct+1 0 bc c*+1

ac
+ | 2 be | =

0 0 c*+1
—b R, + R; ,—c Ry + R; in the first determinant
(S 1 a ac
LH.S.=a*|0 1 0|+b*|0 1 c

+c+1 Ry — c R, in the
0 0 1 0 ¢ c*+1

2™ determinant
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——— e -— -— — — v -

L. e 1 a ac
~LH.S.=a*|0 1 o|+b?*|0 1 c|+c2+1=a*?+b*+c*+1 =R.H.S.
0 0 1 0 0 1

5b] If the plane 2x — y — 2z + 12 = 0 cut the sphere (x+3)2 + (y+2)2+(z—1)2=15

. find the area of the cross section (trace) .

/Qg The Solutlon@\

The Centre of the sphere is N=(-3,-2,1)& AN=+v15
<~ MN =The length of the perpendicular line from N to

_ laxy+byy+czy + d| _ |2X-3-1x-2-2x1+12] __ |-
vat+ b? 4 c* Va+i+a

r of the circle =+vV15 — 4 =+11 unit

. The area of the cross section circle

}
LA LA R L L B AL L R L R AL L L R L L L L L ) SESSAIRNEENAIEEEEIARIREEEEES LR LA R L R R LR L L L ll.l..lll..‘.....ll....:

First : Answer one of the

d]9

Solution &

A g 5 4 In-5 g  nln—1 (4|3 |n-5
13 jn=3 ° . “13 |la=3 n—=1 8 T3 (n=3)(n-4)|n—5 |n —1

=S
=g

4n

T SN = - o L o
ey n +12] = 20 n ~8n*—56n+96 =20n

~8n? —76n+96 =0 : “2n?—19n+24=0 ~(2n—3)(n—8) =

2n—-3=0 ~ 2n=3 ~ (refused) Or n—-8=0 ~n=8

)
.......O..................."...........‘........0......"................O.'...0..................‘....................Q...Q.....O'.:
|
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2] The coefficient of the middle term in the expansion of ( 3x —i-)m equals ...........

- 63 - 67
g b] 8

c] %
25 The Solution 0\

s
The order of the middle term is= ? +1=6 = Te = 10¢.(3x)° (—- %)

al d]%

5
» The coefficient of Tg=10¢, (3)°(-%) =-%

AL R R L R R L R R L L R L L R R L R R L R L L R R L R R L L L L R R L R R L L R R R R L R R L L L R R R R R R L L L E
3] The measure of the angle included between the two planes :

x+y—1=0 , y+z—1=0 -equals

a]30° b] 45°

&S

The normal vector

The measure angle between the s is @ whe

_Imjemzl _ (1,1, 0)e(0, 1 . -
Cos O = iyl isivisT VZ =2 ~m(<£8) = 60

¢l (-2,-1,2) d] (~2,~1,3)

on O\

5~ (24 by,1+by,
~2+b,=b, +2b,
& 1+ b, =-2b,—2b, ~2by+by,+2b,=-1
& -2+ b, =2by,— b, iy BBy b B B R SRR SRR (3)
by solving using cramers rule
1 =3 =1

=12 1 2|=1(1+4)+2(2—-2)—-1(—4—-1)=5+0+5=10
A =2z 4
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=-2(14+4)+2(-1-4)-1(2-2)=-10—-10—-0 = —20

=1(-1—-4)+2(2-2)-1(4+1)=-54+0—-5=—10

—2

-1|=1(2-2)+2(4+1)-2(-4-1)=0+10+10= 20

2
-20

2=-28&b,=

Ny =10 =
L= = —1&b, =

A
~B = (by.by,b,)= (=2, —1,2)

BRNARINAAIAINRIN IR IIIN IR NI NI RINIRENIIR NI NIIINIIIININANIBIANAIINIRIO

51I1f A(—=2,0,3), B(4,2, —5).then ||AB || =
a]Vvi2

SRR RRNNRARRRERR RN RARNS PPN RRNRR RN IR IREN |
\

= 42 ,then A=
d](0,—4.4)

~A LC = (4 v, A)O@, 2, 1)=0

“A+24,+ A, = Al =4vZ  ~ JEITF (A + (A2 =4V2
By solving the three equ: y  equation (1)-2Xequation(2) ~—-A, =0 ~A,=0

~A=(-4,0, 4

\
LR L L L L e R L L L L I D L L i P L L L R L L L L L L L R L L L R e e e L R L R L el L D P el R L L L L e R L L L L
}

34| P a2 ¢ Exams Algebra & Solid For more information Mr.Fat7y 01002627894




Gl ) aspsd stw(" 5) School book Exams Algebra and solid geometry for 3™ sec.

Second question : Complete:

11 (1=2)(1= ) (1= =) (1— =) to 10 factors =

g The Solution&
1 1 1 )5

1 1 1 1 . ST e RS e e Sl R e 5
(|—;)(l—-w—z)(l—$)(l—$) to 10 factors = (1 = = s

=(1 —w?2—w+1)=(1+1+1)°=(3)5=243

.‘.‘00‘..‘.‘....0.‘“00‘..0.“00‘..0...‘...“0...0..‘...000..‘0.0.....‘..O.‘....O“.OO‘.‘.O..l.‘..."0...0.0".‘0.0‘...‘...“...Q“O.:
)

-1 0 O
2 |1 The rank of the matrix -1 =1 0] equals
1 i 1

“|Al =1% 0 ~The rank of the matg

}
LR L L L L L e L L e L L L L L L L R R L L] E L L L L L

3 ] The direction vector of the straight line

(3,0,2)

AR LA L R AL A L R L L R AL A L L L R L L AL L L L) b L L L L LS

4] If the

first straight line .
(2,1,-1) is th ction vector of the second straight line .

AX2Z+2X1+1X

T by squaring both sides

Cos8 =

2
g2aryy -~ 4(4a® + 4a+ 1) = 6a® + 30, 16a? + 16a + 4 = 6a? + 30
6(a? +5)

1002 + 16 — 26 = 0 ------ (+2).5a2 +8a—-13=0,Ga+13)(a-1)=0 .'.az—?

LA AL LR R R L L R R R L L L L L L L e R L L L L R R L L L L e e L L L L L L R L L L R L L L L R R R L L R L L LR L R L L L R L L S DL L E L L
|
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— ety

S5]If A(1,0,0) and B(O,1,1)lic on the plane kx + y +mz + 2 = 0

g The Solutlon@\

“ A € the plane SkX1+0+0=~—

,then Kk + m=

~“B€the plane ~0Xk+1+m=-2 - .m= ~k+m=-2—-3=-5

\
LA AR R A R L R L L LR L L L e L L L e e e L e L AL R D L L R e L L L L L L R L R L L e Ll A e L R L e L L L R L e L e Sl R e R e R L L el L

6]If A=(1,0,2) , B —1,-2)then(A XB )., (B XA )=

/@g The Solutlon&

LR LR L L L R L L L L R L L L R L L R R L L L AL AL L LA L R A AL L L L L LA LA L L AL L)

Answer the following questio
Third question :
3—a | If the coefficients off the fouth , fi terms in the expansion (2x + y)"

according - metic sequence , find the value of n

coefficient of Ty form A.S.,
~ The coefficient s e ari etic megan-between The coefficient of 7T & The coefficient of Tg

coefficient of T, + i =2 coefficient of Tg

8

, coeeficientof T, coeefi 5 4 2 n-5+1 ’
Tn=3

1
. .e X ==
coef ficicnent Te coef ficicn n-4x1 1 + 5 2 S

. 8(10)+(n~4)(n-3) __ 2 . 80+n*-7n+12

s . - PRt - 55
10(n-3) = - e e w804m n+ 12 = 20n — 60

-2 +80+12+60=0 an®—=27n+152=0
~(n—=19)(n-8)=0 ~n=19 or n=8

LA R L R L R L R L L AL L L L e R L L L R L L L L L L L L R R L R L R L R L R L L L L L R R L L L e L R L L L R L L L L L L L R L L L L e L Ll L] :
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3—b ] Asphere of Centre (1.2.1) touches the plane x + y + z = 1,find the

,@f The Solution@\

r of the sphere = The length of the perpendicular

equation of the sphere

drawn from its centre to the plane.

_laxy+ by, +czy+ d| _ [1xX1+42x1 + lx—ll_\/g unie et x+y+z—1=0
= et e | O e

r - - = - =
vaz+ b 4 c? JDZ+(1)2+(1)?

4 —-a] Discuss the possibility of solving th
4x + 3y — 5z = 6

solution set of these equations using

e unique solution .

-5 6
2) x=(5).0-(8)
~2 ~7 1

2 4) B 4 B 2
—2 —7 5 =7 S -2
The cofactor of A= =| - |_32 :g I‘; :g = |; -32|

TR
-6 41 -—16)

~ The matrix of cofactor of A is F = (31 -3 23
22 -31 -1

Al

—6 81 22 g g -6 31 22
Adj(A>=(—41 -3 —31) --A"=—adj(A)=m(—41 -3 —31)

16 23 —% =16 23 =1

-6 31 22\/6 x 2
1;9(—41 -3 —31)(12) (y) = (1) ~8.5.=€(2.,1,1)}
-16 27 -1 1 z 1

LA LA L R L R L L L R L L L L R L L L L L R L A L L L R L A L L L L R L A L e L R R L L e L L L L R R A R DL R R L L R R DL L R DL R R R L L Ll L) :
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— ety

3 s
4-b) If Zy = (5—)* , Z,=Sin S +iCos3 , i*= -1, and z=;:-

Find the square roots of z in the trigonometric form.

g The Solutlon&
V3 <1 S
2, y= fr=x2+y?=1 & tanf =

= (Cos +sz—) = CosT"-i- c'Sin?rr

e X =

Z, = Sin§+i(:os-5= Cos(90 — ) +iSin(90 —%) = Cos 30° + i Sin 30°

2m

il -
Cos(5-—Z) +iSin(5-—7) = Cos Z+iSin 3

" VZ = Cos(Z—)+sz(2ﬂ)

At m=0 ~VZ= Cos;+ iSin;

At m=—-1 2VZ=Cos(—~)+iSin(——)

}
BERRRRARERNRNARNIRIRR RN AAA AL LA L L LA LA Ll Al :
}

prove that:

JI1 x b rz—ry & rz3—nr,
y R Lo

* LLHS =&+a+b)|0 0 |=(&+a+ b)(x—a)(x—b) =R.HS.
x—b
5—b ] Find the different forms of the equation of the straight line passing through

(2.1,-3) and Parallel to the straight line == X2 =2-%

/g The Solutlon@\

The direction vector =(5,2,3)

The equation of the straight line in the vector form 7 = A+td
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——————e

¥=(2,1,-3)+t(5,2,3)

The parametric form x=2+5t , y=1+2t , z=-3+ 3t

xX—=2_ _y—1 _2ZF3
5 2 3

\
LA LA L L L R R L L P R L L L L L L R L L R L A L L L R R L L L R R R L R A L L R L R R R R L R R R L D L A R L A L R R R L LR L L Ll L L L
\

The seventh test |

First Answer one of the following :

The cartesian form

First question: Choose the correct answer:

1]11If 30, = 30¢,,,, : ne, = 90 Xn —ips . then |[n—»r
al] 0 c] ‘R)

b] |
/g The Solution@\

~“na(n=1) |n-2=90 |n-2

ln  90n-2
[n-—7_ lnn -7

- 30C'= 30(‘"‘_‘0 ~r+r+10=3

SRR EREN NN RN R RN RN RN RN R R R RN R PR R PR RN TRt RERIRS

2] If the equations 3x — 2 5 0.,9x — 6y + kz = 0 have solutions

c] 3
The Solution@\
~ The equati ‘ omogcncouWolutions other than the zero solution

-2 1
~|Al =0 -5 2| —3(—=5k+12)+2(6k —18)+ 1(—36+45) =0

~—15k + 36 + 12k — 36 =0,~3k=9 ~k=3

3] The length of the perpendicular drawn between the two planes

3x + 12y — 4z = - 3% + 12y — 4z = —17 equals'...cccocoararaconses

The Solution

Take apoint belongs to the first plane Let y=0,z2=0 ~x=3 ~A=(3,0,0)

the length of the perpendicular drawn between the two planes =the length of the

. 39| P 4 g ¢ Exams Algebra & Solid For more information Mr.Fat7y 01002627894




Lol ) aess G,au(" “) School book Exams Algebra and solid geometry for 3™ sec.

L line from A to the second .

_ laxy+ byy +czy + d| _ 13x3+12x0-4%x0+17| _ 26
Jade b2+ 2 VO+144+16 T 13

plane = 2 unit length

Another solution

- The two lines are parallel ~The length of the perpendicular drawn between the two planes

|-9-17| 26 .
—_— = — = 2 unit length
VO+ 144416 13 - cng

\
AR L LA L L L L R R L L L e L L L Rl L L L L L L L L L L L R e L L R L L e L e e L L L Ll L L L R R L L DL L L L L L L L L L

4t A =(4,-k,6),B =(2.2,m)and A /B , then k+m=

b] —2 cl

=
g The Solution&

\
|
LR LRI R L L L R L L P L L !

5] If the straight line x = 3y arallel to th

c

11
‘ g The Solution@\

equation of the straight line

The directed
« The straight line ne
~ The directed vector o line L the directed vector of the normal to the plane
~(3a,a,3).(1,3,2)= ~3a+3a+6=0 -1
Another solution :

oo W

+~x = 3y = az (divide by 3) -~ P ;=-§ - The line // The plane

“3ax] +3xa+6=0 sba=—6 -~a= -1

L I T T T
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PP ——— P P e P e e e e e —
| \
|
\

—

6] i X=(1.-—2.1) ¢ F:(—2.1,2) , then the component of A in the direction of B

4 4 -4 =2

al (5.5.5) b] (5.5,3) el (3.,5.3) d] (3,5.50)

/@g The Solutlon&

The component of A in the directed of B

_A«B (B Qa, -2, 1.-2.1.2)(21 2) 25 _ (4
= o1 (1) = (557)=-5¢2.1.2=(.

..‘....."................'.‘.‘...'QO...'...'.’..O.I............Q.Q......‘....'......."..‘....".'..............'0...‘.0'.-..'......:

Second question : Complete :

3450 S+3w?

g
e o A SRS
/@ The Solution @\
3w’ + 5w | Swi4e3w? w(3w?+ 5)
s+3w2+ 3+Sw) _[ 5 + 3w? ’]

11 (

}
aaa bl AL AL L LA LA L LA LA L Ll L L] '
|

1
«1A] =

,@5 The Solutlon&

The normal vector to first plane n,=(1,0,-1)
The normal vector to the nd plane n, =(2,—-2,-1)
The measure angle between the two planes is 8 where

iy e izl _ (1, 0,—1)e(2,-2,-1)1 _ 2+0+1 B Yo, &)
Izl 117z VitO0+1 VEF a4 +1 Vito+riva+4+1 3VZ 2

Cos @ = ~m(s8) = 45°

LA LA LA L S L EL L L L R L L L Rl R L R R L L L L L Ll A L L L L L L Ll A L e L L L L L L L Rl L L L L L L Rl L L A L L R L AL R L R LA L L L L L Ll :
\
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4 ] The radius length of the sphere (x —2)? + (¥ + 4)? + (z — 5)? =64 equals

g The Solution@\

r=v64=8cm

LA LA LA R L AL L AL R R R R L R L R R L L R R R R L R R R LR R R e R R A R R R R L R R R R R R R R R R R R L R L R A R R A R R R R L L) :

5]t A=(4.-5.1), B =(2,~k.-2) ,C =(—4,4.m—-2) and AB #/ C .then k+m=

/@g The Solutlon@\

AB=(2,-k,-2)-(4,-5,1) = (—=2,—k+5,-3) +~AB I/

L, —2 _—-k+5 _ -3

s =Tl = a—k+5=2 k= “k+m=-1

61 ||A||=2.,||B||=3.|IC]|= ogonal , then
[A+B +C|=

Cll)=Vv4+9+144= V157 unit length.

\
AR AR LA L L AL AL AL A ALl LAl L) LAA R AR A AL LAl AL AL A AL A AL AL LA A L E L A LI Ll LAl AL Al Al Rl Al L AL R AL Al A R Rl LA AL AL LA Ll Ll

Answer the following qu -

3a] If Z; = (Sing +iCosZ)®, Z, = (Coss +iSins)*and z== find the square roots of z
2

g The Solution@\

z; = (SinT +iCos2)% = [Cos (2 —2)+iSin(Z—3))° = [Cos (25)+iSin())° =

—Cos(—-)+ Sm( )— Cos(-— +1Sm(-l—f)

4
23 = (Cosg + iSin-;-) = Cos2m + iSin2m = Cos0 + iSin 0
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- cos{ ) + i Sin( _‘:

Zy Cos0+iSin0

Cos(——0)+181n(—--—0) Cos( )+¢Sm(

. §
+2mn

-
~ vz = Cos (45#72"2) + i Sin (49—2—-) where m=0,1

At m=0 ~ vz = Cos ('_.") + iSin (__) e ess i
At m=1 ~ vz = Cos (_.) + iSin (__) — e-rrl

..O'...........'.......‘....‘........'...."I'......I.......-.'.‘...."..'...‘..'......."...'...'...‘.....'....C"..".'...'l.'.....:
}

3b) If A =(2Cos@ , Logzx,Sin®) ,B =( Cos® , Logs27,2Sin@®) and A , B =11

find the value of x .

Log x 3Log3
l!x 23 _

2+L033 Log5s

11

...""...........QE
wer of x if Tz=17

3T, X Ty,=544 | find the

= 544 ---- = (T;)?

32

x
X-
1 17 n-1

3

~17(n—2) = 16 ~17n— 34 =16n— 16 “17n—16n=34—-16 ~n =

by substitution in (1) =~ 2=17 ~153x%2=17 +x
4b] without expanding the determinant, prove that :

a+b+2 a b
1 2a+b+1 b =2(a+b+1)*
1 a a+2b+1

/g The Solutlon @\

a+b+1 —a—-—b-—1
ry—-r3, rp—-r3 ~LHS= 0 a+b+1 -a—-b—1
1 a a+2b+1
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Common factor (a-+b+ 1)from ry., 1,

1 0 -1
~L.H.S.= (a+b+1?%0 1 -1 Cz;+Cy+Cy
1 a a+2b+1

1 0 0
~LHS=(a+b+1)?*|0 1 0 =(a+b+ 1’11 (2a+2b+2) =2(a+b+ 1) =R.H.S.
1 a 2a+2b+2

LR L R R L e e L L e L L e L e L R L e e L L e L e e L L L L L L L L L

0 2y =z
Sa]l If A= (x y —z) and A* = A™',, find the value for each of x,y, z

X =y Z
/g The Solution&

multiply X A from the ri

quation of the plane

=~ The point of intersection(2,2,2)

FERRREERREARNRERERE RS EERERRNRRRRRENERRERY L T T T
)
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_ The eighth test |

First: Answer one of the following questions

First question : Complete :
111 |I+L0g.\' =1 , then x=

25 The Solution 0=\

l+Logx=1 ~Logx=0 ~x=1 or l+Logx=0 ~Logx = ~x=10""=

AR LR AL AL L R L AL L AL R L Al A L L L LA LA LAl A LAl LR L LA ALl R ALl L R Al ALl L L) ..‘.....‘.'.....'."'..'..."..."'."....:

X A X
21 |1 2 3|=5, then the value of

a b c

Write the determinant as the _.sum of two deten

take 5 common factor 3 row o

: W Ly (O | % A g
2 3l E <2 3
a b c * X 3

d, =(4,12,-6)1s direction vector of the second straight line .
Let the angle between the > straight lines is 8

[y e dz] _ (=6, 6, 8) (4, 12, —6)] _ —24+ 7248
ld:)l 4zl = V36 + 36 + 64 V16 + 144 + 36 V136 V196

~ Cos @ = =0 ~m(£86)=90°

‘.............‘...........‘.‘....0................‘....Q..l..‘...-.....‘..‘..........‘...0..‘...“....‘.“...“‘..............‘.0.0..:
|

4] If || 74—‘" =4 , " F" =6 and the measure of the angle between the two vectors A E.equals

60° ,then (24 +B). (A —B)

/g The Solutlon@\
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« The angle between the two vectors is 6 where m(z8) = 60°
AebB = -l. i Ae b SR T
COSG—-WW 2 e e B =kE

(24 +B) (A-B)=2(aN*-2a. BE+B.4 (B’

=2X16—-2x%x12+12—-36=32—-24+12—-36 = —16

)
|
EE LR L R L L L R R L L L e e L L L L L L L L L L L L L L L L L L L L L L L R L L L L L L L L L L L L L L R L R L L L L L L]

5] The equation of the sphere whose diameter is AB where A(7,1

/g The Solution

743 1-1
The center of the sphere -( a

,—4),B(3,-1,2)

~AB=(3, -1, 2)—(7,

~ The diameter =

~ The equation of the sphere
LA LA AL LA AL AL A AL A AL AL A AL LAl AL L Ll Ll Ll L Ll

LA A AL LA L AL AL L LAl Ll Ll

6] If A—=(1, 2,-4) , B= A unit of length ,then k=

(k—5)2=49 =~ (k—5)*=36

LA LA LA L L L L L L L L L

|
et A LA LR LA L L R R R L L R L L L L L L A L L L L L L L L L L L L L L L L R L L L

Second question: Ch the correct answer

]"{————:::=2+3i,then axbs= Where a,beR

b] =5 c] 5

g The Solution@\

a’? + b? = (a+ bi)(2 + 3i) = (2a — 3b) + (3a + 2b)i
(1) 3a+2b=0
by substitution
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~ 4b% +9b% = —12b — 27b ~13b2+39h =0 ~13b(b+3)=0
s b = 0 refused , because a X b =10

or b= —3 by substitution in (2) ~ a = 2 LaxXb=-6

}
EA AL L L AL R L L L R R L R L R R L L L L L L L L R L L L R R L L L R L L L L R L R L L L R L R L A R R L L A L R L L R A R R R L L L L L L L) ;
|

0 =2 33
2] The rank of the matrix A= (—2 B —6)
3 -6 9

al] 3 b] 2 c)

,@f The Solution
D, =% 3

“JAl=|-2 4 —6|=0 because €3 =~— % =-4+0:RA)=2
4
3 =6 9
3]JABCD is aparallelogram in whic y LAD en the surface

area of the parallelogram = cm?

a]

M

C is the midpoint of BC.CO = C

al] —43 ‘
c] =37 d]= y

25 1
The perimeter of the cane = 12acm. & 2mr = 12w ~ r = BO = 6 cm, Cos(«MBO) = % =

“MC=CA ,BO=0A ~MB//OC -+ m(£COB)+m(£MBO) = 180°
= Cos(2COB) = — Cos(« MBO) = —g InAMAO = m(2M0OA) = 90°
MC=CA = CO = %MA =5cm
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————

In A BOC: (BC)? = (B0 )? + (0C)? — 2 (B0 )(0C) Cos (£ BOC) =36 +25—2X 6 X5X —2 =99

25 4+ 99—~ 36 ___43

#BC=3VITem.  &Cos(4BCO) = == =

=~ BC+CO = —(CB.CO) = —||CB||||€O]| Cos(«BCO) = — (3\/ﬁ x 5 X
Another Solution

15J_) A

In A BOC : BO + OC = BC , . BC+C0 = (BO + 0C)+C0 = B0.C0 + 0C.C0

= BO + CO — 0C.0C = ||BO||||CO|| Cos(c0B) — [|OC||" = 6 x 5 x —2 — 25 = —43

6]IfL,:x =0,y =2z,L,: strai in space , the measure of the
angle betwee

a] 45° E d]190°

Let the angle betwe

e
AN

|
LA LR L L L L L L L L L L L L R L L L L L L L L L L LAl L R L A Rl L Rl L AL L Al L L L L Rl L L L L e L Ll L A AL Rl L L L R L L L) :

s~ Cos O = ~m(z @) = 60°

3a ] Use the multiplicative inverse of amatrix to solve the following equations :

X -y +2z2=-1, x=—- , X+ y =

/@g The Solutnon@\

2 —=% 1
A=(1 0 —l) ~ Al = 0 -1|=20+1)+10+1)+1(1—-0)=4,~|A| =0

4 S | 0 1 1 1

~ R(A) = 3 =~ The number of unknown =3 = The equations are homogeneous
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~ The equations has unique solution , the equation of the matrix AX=B
2. =1. X x -1

where A=|1 0 —1) .X=(y).B= 2)
1 S 0 z 3

i ol -l ol i3l

a a
The cofactor of A= a;: a;: =| — =1 A Iz ll _|2 —ll
1 0 1 1

|—1l lol _|2 1| |2 —ll
0 -1 1 —1 ' G

1 -1 1
& The matrix of cofactor of A is F = (l -1 —3)
1

a3y Qszz

i T 4
~Adj(A) = Ft = (—1 =1 3)
1 =3 1

X 1: 1
.'.X:A-le(y)z (_1 -1
z 1

}
L L e L L R R R e LR L R L e R L L SIS ENOISINNIRNINT |

3b] Find the point of intersection o

2x ¥+ y—z=-—-1, x+y+2

LAL A AL LA AL R LR L L L A Ll L) AR L AL L LA DL R L LA L L L R L L L L L R L R L L Ll LA LA Ll L R L L A LAl AL A R Rl LA R L L R LA AL A L L R L L L] :
}

da) If z,=1—-V3i.z SO +iSin@.z; =(Cos>—iSin2)? and z=2%  find the
3

modulus and the principle i z ., then find the square roots of z in its
trigonometric form when 8 =-

g The Solution@\

rx=1,y==+3 .~.r=J(1)2+(—J§)2=4
where x>0,y<0 . 7y in the 4™ quad.

~Zyg =2 [Cos-"g—’r + € Sin :3—“1
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— ettty

z, = Cos@ +iSin@ 23=(Cosg—i5ing)z=Coszg—5in2§—2i8ingCosg=CosG—iSinB
& 29 = Cos(—0) + iSin(—0)
z =22 =2(Cos(FF+ 6 ——0) +iSin (" + 0 — —6)| = 2[Cos (5 +20) + i Sin (5 + 20)]

~ |z] = The modulus = 2 the amplitude = ‘T" +26 when 6 =7=30

~z=2[Cos 0+ iSin0] sNZ= ﬁ[Cos (_0;221_3) + i Sin (@)] where m=0,1

Atm=0 ~ vz =+2[Cos0 +iSin0] , At m=1 -~ z=+2[Cosn + iSinn])

LR AL AL L R L R L L R R L L L AL L R L L L L L L L L L L L L L e R R R A L R L L L L L L L) AR AR AL L L L R L L R L R L R R L L R AL L L L E
4 b ] Discuss the possibility of existence of asolution except the z solution for the system of

linear equations: x + 3y — 2z = 0,x —

1 3 =2

1 -8 8 ) Al = |1
1 -2 4

. I Filas

~R(A) <3, |1 —8|- 11 #

% R(A) < number of unknown

~ There exists a solution

+ 12y -8z +x —8y +8z = 0

: -11
on from any equation &z = = L

L)

AL AR AR R R L R LA L L R L L AL AL L R L R L L L R R L L L L R R L L L L R R L L R R R R L R L R L R R L L R L L R R L L R L R L L é
; 1 : X
5a ] In the expansion of —x)3" according to the descending powers of x:

First : Prove that the term free of x is of order (Zn + 1) .

Second : Find the ratio between the term free of x and the middle term when n=4, x = 1

/g The Solution@\

Let the term free of x is T,
r
#Tra =G (B) E2)Tim O (2) T R kO WO () KRS

let 6N -=3r=0 =~ 6n=3r ~r=2n - The term free of x i1s of order (2n+ 1)
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Second : when n=4 .~ number of terms= 13 -~ the order of the middle term=7

The order of the term free of x=2%X4+1=9

1
Tg _12-8+1_ 3 .

. To
Ty 8 T 7 1

A T

112

—Ts
Tg

1
12—7+1xl= 15

5b ] If the two spheres (x —=3)2+y2+(z—3)2 =16 , (x+1)? +(y—4)2+ (z—k)? =25 are
find the value of Kk .

,@f The Solution

M1=(3.0,3
M2=

tangential |

with respect to the first sphere ) and 1r; =4
with respect to the second sphere ,
~ The two sphere touch each other.
(i) If the two spheres touch each othér externally
“(B3+1)2+(0—-4)2+(3—-k)?

~"3—-—k=7 ~k=-—4 or 3-

= 81 ~ 16 + 16 +
k=10
(ii) If the two spheres touches ea

(M;M;)? =

internally

First : Answer
First question :
1] If **¥Pa= 360 ,

w XY PL=360 &N YPy=CPy

v |2x +y = 5050

. IZ.\‘ +y =

by subtraction (2) —(1)

o o 1 b)'

substitution

.'.y =

: =10

LA LA L L L R L L L R R L R L A L L L L R L L L R R L L L L LA L L L L R L L L e Rl L L L AL R L L L R R L L L L A L L L L L L L LA L L L L Ll :
}
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a+1 3 2
2 ] The solution set of the equation 0 g3, ‘Bl MEER AR . csnensinns oon myupon i

0o 7
g The Solution@\

** The determinant in the triangular form its value=7(a+ I)(a—-1)=21

sF@*—-1)=21 sa*—1=3 ~at=4 ~a=32 <88.=2{2,-2}

-

3 ] Cosine the angle between the two vectors A=(1,—3,0),B=(2, 0, 1)equals

25 The Solution

2 Z
Let the angle between the two vectors is @ e

T VIOxYS 8

FERRRERIRR RN RN IR RN RN RN A RN RR R RE e |

pquals

The Centre of the sphere =

~ The radius of the sphere= r
LR L L L R L L L R R L L L L R R L L L R R L L R L)

5] If Z=(“7'.§.k) is 2 uni

; vy 3
nit vector . : = — k= i‘T

LAL A AL L L L LY AL L LA Ll LR L R R L L R L L L L L L L L L R L R L L L L R L L R L DL L
\

6]If ﬁ=(k,— 3, e perpendicular . then the value of k=

The Solution C Sk

«~ The two vectors are pe icular ~(k,—3,1).(2,3,.—k)=0 ~2k-9-k=0 ~k=9.

.‘..O‘....0000..‘0..‘..Q..Q‘0.....‘0...“.OO..O..........Q....OOQ.‘O...00.0..‘0.0.000....0..‘0.‘.'000..0...0.000..0...‘....0........0:

Second question : Complete :

N1+w)*+ (14+ wdH)rs (w+ wd)t =

25 The Soluuon@\

The value=(—w)* + (—w)* + (—1)* =wl +wi+1=wlxw?+wixw+l=w?+w+1=0

N RN RN R RN e a s s e R e R E e NN e R TR NN e NN RNt RN R e e st e Nt as st s st atn ittt estas e rastestnasnsses |
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% X 3
2] The rank of the matrix A=| -1 2 1)

2 1 3 /@g The Solution&

“lAl=1-1 2 1|=24-1) -1(-2-3)+3(-1-6)=—=13 =~ |A] # 0 ~ R(A) =3
3. X 2

|
LA AR L Rl LR R b L e Rt L R e L Ll e Ll LA L L L Ll e L bl L b e e LR L Ll Rl e R e b e e A L L L R e L S L e R bl el e L L e Lt

3]lf§=(3.—2.k) =(1.m.2)and A /B , ,m=

g The Solutlon@\

w The two vectors are parallel
LA AR AR AR AR R R AR Rl R R AR Rl R L] LAL AR AR AR R R R R R R R AR R R R L) E
4] If the measure of the angle whic 2 akes ve direction of

y— axis equals 45" then k=

The directed vector of the +v is i1s (0,1,

(2, 4, k)« (0,

** The measure of the

y + 2z + 4 = 0are perpendicular

The Solution S\

The directed the two planes are(1,2,k),(3,—-1,2)

= The two planes are perpeticular = (1,2,k)«(3,-1,2) =0 23 -2+2k=0 ~ k= —3

r,tnen
z A

6] In the opposite figure :

-~
-

ABCDA\B\C' D\ is acube of side

,Qg The Solutlon&

Let D is the origin point

length unity , then AB\
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- D(O'O»O) ’ A(l '0'0) ’ B\(lllll) ’ D‘(Ololl) ’ 3(1,1,0)
~BD=(0,0,0)—(1,1,0)=(-1,-1,0) , AB =(1,1,1)-(1,0,0)=(0,1,1)

~AB\.BD =(0,1,1).(-1,-1,0) = —

LR AR L LR L L R L L L L R L L L L L R L R L L L L R R R L L L R L L L L LA L L L L Rl L L Rl L A R A R L L R L R R A R L A R L L R L L L L L L] :
\

3allf Z,=2(Sinl+iCos3) . Z;=v2(SinT—iCosZ) ., Z3=1+V3i
Z33 x Zp*
Za>

g The Solution@\

z, = 2[Sin% + i CosT| = 2[Cos (90 - F) + i 5in (90 — T)| = 2 [Cos isin (%)]

2} = 8[cos (Z) + isin ()] X
Z; = \/f[Sin (-:1) — iCos (1:-) =
= V2 [Cos (%) — isin ()] = vZ[cos (F) + isin (- 5)]
“(z)* = (s/f)4 [Cos (_—:') +iSin ('—-

Z3=1+4+V3i ~x=1& y=+3

Find the number z= in its exponential form , then find the square roots of z in

its trigonometric form .

« Z3 lies in

(g—"-l--g)]=Cos(—%n)+ism(_%n)=e-§ni
'.'\,_—COS( P2 +2”U!)+tSln(.T—+2_zﬂ) where m=0. 1

sSVYE= Cos(—a +1S|n(— ) & At m=1 vz—Cos( )+ Sm(”")

|
LR LA L R LR L L L e L L L L R L e L L e R L R L R R L L e R e L R R R L L e R R L R L L e R L L e R L R R R LR L R R R L P L L
|

3b] If the plane 2ax — 3ay + 4az + 6 = 0 passes through the midpoint of the line scgmcmf

joining the centers of the two spheres x*+4+y*+2%24+6x — 8y — 2z = 13

X2+ y*+2%2— 10x + 4y — 2z = 8, find the value of a.

g The Solutlon&

= The Centre of the first sphere M,=(-3.4,
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The center of the second sphere M,=(5,-2,1)

The midpoint of MM, = (_3;5 .4;2 - ; .

)=(1,1,1)G The plane

* This point must satisfied the equation of the plane s2ax1—-3ax1+aax1+6=0
~2a—3a+4a+6=0 -~3a+6=0 -ra=-2
..O.“.‘...‘.0.0.0..‘l.....‘.‘..0....l..‘......0‘..Q...O..00..0..“...0‘0...0.‘.0....0.0..‘.‘.0..‘0‘......‘.‘..‘.‘...........00“...0E
4a | Use the multiplicative inverse of a matrix to solve the following equations :

x—-—2y+2z=2 , 3x+4z=10 , 6z —y =

/g The Solutnon&

1 -2 2
A={3 o 4).|A|=
0 -1 6

1

0

«~ The matrix equation

The cofactor of A= ('(Ul'

\
LA AR AL L LA L Rl A AL AL AL AL A AL LAl Ll Ll AL AL R LR L L L A L L Ll R e L L L R L L L L L A L L R L R L R L R R Rl AL Rl L L) '
\

|52
12n |3n

4b] Prove that the term free of x in the expansion of ( x? +-:;)5" where n € Z% equals

,Qg The Solution&

Let the term free of x is T, ,

1 r
A Topy = C (;5) X (X2)SMT = S0, x x ™37 x x10n=2r — Sac, x x10n-Sr
Let 1I0n—5r=0 ~10n=5r ~r=2n - The term free of x =

D L L T
\
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5a ] Find the value of k which makes the equations : kx +y +z =1, x+ ky + z =

x +y + kz = 1 have an infinite number of solutions .

g The Solution&

o S ol (RS - %k IJ1
A=|1 k 1) ~lAl=01 k 1 ' A'=(1 k1 1)
1 4. .-k 1 I %k 1 1 ki1

The equations have an infinite number of solutions when RK(A) = RK(A")<the number of variable .
Let |Al=0 & k((2-1D—-1k-D+1Q-k)=kk—=—1D)(k+1D)—-(k—1)—(k—1)
=k-Dkk+1)—-1-1]=(k—-D[k*+k—-2]=(k—-1)(k—1

~k=1or k=-2

where k=1 |A| =0 ~ 1< Rk(A) <

< All the determinants of 2™ degree

« The equations are homogeneous when k =1 solution

when k=-=2 =~ |A]| =0
L2 Lol 25 & . &
2|3 _2|_ 2=1==5%0

1(-2—-1)+1(4—-1)=9%0

mogeneous n k=-—2 no solution at any way

TR REEERNRNERIR NN RR RS AL AL LA AL L L L R L L L e L R R L A R L R L L e L R L A L e L A L R L A R LR L AL R AL L L L L L L
}

5b] Find the length o© perpendicular drawn from point ( —4,1,1)on the line

/g The Solution@\

The directed vector of the straight line d, =(1,V5,2) A(—4,1,1)

x4+3 _ y-1_ z+2

 TRastET 2

. The point B(=3,1,—2) € straight line

Let C is the projection of A in the straight line

@ 1s the angle between BA and the starlight line

A=(—4,1,1) ~d;=BA=(-4,1,1)-(-3,1,-2) = (-1,0,3)
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_ldzedi| _ (1.0, 3)e(1452) _ = Bal = xS
Cos8 = oo = viross vizeos ~m(£8)=60°, ~||BA|| =VI+0+9 =10

v3 V30

i » AC = AB Sin60 = V10 x > = == length unit .

Sin60  Sin90

The tenth test

First : Answer one of the 1ol|owig:

First question : Complete :

-1-V3 i i
11fx= 2‘ , ¥ = —1 | then the numerical value of x% +

21 If |n , |n—=2 , n[2—n are

the perimeter of the triangle =

ird side of a
~.ne€{0,1,2}--—--(3) from(1),(2).(3)
e sides of the triangle =2, [0=1 & 2|0 =2
= The perimeter of the triangle =2+ 1+2=5 length unit

...‘..................Q.............................'...........................Q.............Q.....‘...'..........‘....0.....'......:

31If A=(—2, k, —3) is parallel e =2 _.then k=

/g The Solutlon@\

The directed vector of the straight line=(4,8,6)

=~ A Il the straight line F e k= —
4 8 6

}
‘I...."...........‘....0........Q..........0..............'......"...‘......'......0...'........'.‘..‘.Ql...‘...................‘..:
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ety

4] The measure of the angle which the vector A=(3,4,V11)makes with the positive

direction of x —axis equals .......cccoccicmmininsnnnnns

g The Solution@\

The positive unit vector in the direction of x —axis is (1,0.0) Let the required angle is 8

(3471)e(1,00) 3 1 ”
= s = — L S mlz =
Co VIF16+11VIH0+0 6 2 ( a) 60

5]1If the two planes x — 3y + mz = 5 ,and 3x + ky + 6z = 10 are parallel

Jthen kX m=

"...‘l..‘..“....“.ll..é
6] The distance between the 1w

4x + 6y + 12z- 10 =0

he length of the L line from A to

X-3+12x0-10] _ 28
14

= 2 length unit

1] 1-—6x+2:5 x i+ X8 = 64, then x =

a] —1 cj{-1,3}

/Qg The Solutlon&

LHS.=(1-x)¢=64=2% 21—-x=2 c2x=—1lor 1-x=-2 s~ x =3 & ¢

1
|
......O‘..'...'..'....'..........'..Q............"‘............'..........Q......"'..........‘..'.'....'..l‘..........‘.....'...‘..:
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———

c] 3i

,@f The Solutlon@\

e 2 o - 4K 2
Sw 3w2 2w —Tw wi(Sw 3)+w(2w 7) e (wz —w)z = (—\/§¢') =L

P
( Sw-3 2wi-7 ) Sw—3 2wi-5

|
LRL R R R L R R R L L L L L L L L L R L R L L L R R L R L L P R D R D L R e R R R R R L R L AL L R R R L L R R R L R L L DL R L L L L L L

p o3 VSRR o b s
3

3] If the two straight lines : z

al 4

(3.,4,k) i1s the direction vector

* The two straight lines are perpendicular -

radius length eq

Y+ (y—2)2+(z+1)?% =25

\
EE R LR R R R L e L e e e e R L L R e L R R R R R R R R R R R R D DL Ll
|

‘een the two planes x + V2Zy — z = §
 X=VZy+z=1
a] 0° c] 90° d] 135°

,@f The Solutlon&

The normal direction vectors of the two planes are n;= (1,\/5,-1) & m=(01,-v2,1)
Let the angle between the two planes is &

- - o(1,~=\2
Cosg = Zoml _[1:221) 02l _0_ -~ m(26) = 90°

I8 el | VitZ+ivisssl y

.....‘....'...........0....‘..‘.‘0‘...0.................‘.....'.Q.‘...‘...........‘.‘.......“.......“...‘.‘.......'..........‘..‘..:
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6] In the opposite figure :

ABCDA'B'C'D” is acuboid A(4.,0,0),

C(0,9.0)D (0,0,7) . then || AC" || = .......

a]l V146 b] vii4 c] S

5 The Solution&

From the graph C*(0,9,7), ~ AC=(0,9,7)-(4,0,0)=(—4,9.,7)

~ || AC" || = V16 + 81 + 49 = V146 unit length

LA LA AL AL AL AL A AL AL AL AL AL L AL AL AL AL ALl LA LA A LAl L LAl L L LAl Al ALl L L AL A ALl L ALl "...‘...'..........’..‘.0'..'..'......5
3a) In the expansion of (2x — 3)'® accordin he descending

values of x which makes 137; + 10T,

3

oo X
13 15-3+1

X =410 + 2221
2x

}
...'..............Q..O‘...0.‘.....................‘O....:
}

The Solution OS5k
0 2x

Ry +R;—R; 2+ X v 2 common factor Ry
z x4y

z z 0 x
~LHS.=2|y Rz =R, ,~LHS.=2]y z4+x Yy|.R;—R;3
z 0 z y

z 0 x 0 z 'y
~LHS.=2 x O], ,exchange R; & R; then R, & R; ~L.HS.=2(z 0 x|=R.HS.
O 2 ¥ »: x.0

|
LA LA L L L L Ll L L R L L LI L A L L L L L L Ll L L L Ll Ll L L el A b Ll A Ll Ll L L L L L Ll LAl L LA L Ll A L L LAl L L L LA L Al R L Ll L N
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Sinf? 4 tCos @ P
i Prove tha - (LESOEER 0 _ o (2 0) 4 5inn(E — 0)

/@5 The Solution&

w1 = Sin%6 + Cos*6 = Sin?0 — i2Cos?0 = (Sin6 + i Cos 8)(Sin & — i Cos 6)

. 14Sin@ +iCosf _ (Sinf +iCosB)(Sinf—-iCosP) + Sinf +iCos b (SinB+zCosB)[Sm8-aCosO+1]
" 1+Sinf -iCosf 1+Sin@ —iCos@ 1+Sin6—-iCos@

= Sin® + i Cos 6 =Cos(5—e)+i5in(£—9)

s~ L.H.S [Cos(—-—a) +sz(—-—9)] = Cosn(~—— 0) + iSmn(—— 0) R.H.S.
Another solution :

Let z=Sin@8 4 iCosé@
1%z 142 1=2 24x=2=3% = {
142 14277 1-3  1-(2@® T Cos@+isSin®

Cos = + (.s‘lni
T Cos6 + ISin®

Cos(5—0) +isin(5 -
~LHS.= [Cos (g- - 9) + i Sin (g
Another solution :

Lcto=§-zp

; Sin@ + i

$.2 Cos?’f — 1+ 2iSinBCosp
26os’B—1 — 2iSinBCosp )

]ﬂ_

[ Cos(2B) + i Sin(2B) &=, Cos n(2pB) + i Sin n(2B) = Cos n(-z-- o) + iSin n(g—o)

4b ] Find the equation of the straight line passing through the point (3,—1,0) and intersects the
straight line ¥=(2,1,1) + ¢t (1, 2, —1) orthogonally .

/g The Solution@\

Let the two straight lines intersect at C from the given equation
~ The coordinates of the point C is (2+t,1+2t,1~-1)

« The required line passes through A(3,-1,0)
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(3,-1,0)-(2+t,1+2t,1-t)=(1-¢,—-2-2¢t,-1 4+ t)
Which is the directed vector of the required line.
** The directed vector of the given line is (1,2, —1)and the two lines are L

S(1-¢6,—2-28,-14+8). (12,-1)=0 al-t—-4-4t+1—1=0

: Th= (3=

~ The required equation 7 =(3,-1,0)+¢(1,-1,-1)

AR LR L L L AL R L L R L L L A L L AL A Al R L L R Ll L L AL L A L L L L Al L L R A L Ll R AL L L L L Al A LAl A L A A R A LA L L AL Rl L A A L AL Ll é
5a ]| Use the multiplicative inverse of the matrix to solve the set llowing equations :

, P, e | L2y
oty e ook | e where x,y and z not equal to zero.
x y z X y

A
1 1 3
—4| '|z 3

L ; -2 7
-'.X=A"B=(m)=ﬁ( 8 -6 —1)
n 5 -1 =2

1 1 1
aL=>&m =3, n=z ax=2,y=3,2=6

O W |

)
LR LR e e e R P R P P P D T L
\
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5b] Find the component of AB in the direction of 7 where A(2.,1.0),B(3,1.v3)

m=(3,2.2V3)
/Qg The Solution&

AB=(3,1,V3)-(2.1,0)=(1,0,V3)&|lm|l=V9+4+12=5
The vector component of AB in the directed of

- "‘"’_‘"" (ﬁui =(1.0.v§)0(3. 2, zﬁ)xgx(a. 2. z\":?): 27 'l‘_’ ,.‘3\/‘5)
fa’]| || 5 5 5 25 "25 '"25

\
LALLM AL AL AL AL AL AL AL AL AL L AL AL LAl Al Al Ll L LA L Al Al AL AL A A A Ll AL ALl LAl LAl ALl Ll L) AAA AL LA AL AL A AL A AL LA LA A A A L A LA L Ll L Ll Ll Ll
'

D
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