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Rules sec 1 math

The unit matrix |}

and it is denoted by [

It is a diagonal matrix in which each element on the main diagonal is the number 1

¢ example : 1=[ (1)

1 0 0
I=| ¢ 1 0
0 0 1

] is a unit matrix of order 2 x 2

)is a unit matrix of order 3 x 3

' Symmetric and skew symmetric matrices

If A is a square matrix s then :

diagonal » then =1y
as in the opposite figure ; where

n =a,=dsa, =a,=e sy =y =T

» and its elements satisly the relation a; =

—ay

= Ais called a symmetric matrix if and only if A = A'
= A is called a skew symmetric matrix if and only if A =— Al

= If A is a symmetric matrix s we notice that its elements are symmetric about the main

-= The main diagonal

= The clements of the main diagonal in the skew symmetric matrix have the numeral zero

a X+by=¢ 5 X+by=¢ by using :

[@ By using determinants (Cramer's rule)

We find the values of the determinants :
€ by

A,

A
s[hCﬂX:‘Ex‘ » Y=

| |
a o'

a by

£} b,

» Ay

€2 b,

[@ By using the multiplicative inverse of the matrix]

We write the two equations in the form of the matrix equation :  “1 by ( x ) = ( & )
YA &

i.e.InlheformAX:thcrcA:(a‘ bl) N X:(x) and C=(C1)
a2 bZ Y C2

»then X = A~ 'C and from that we deduce the values of X and y

¢ (A+B)=A"+B' * (AB)'=B'A'
C(AY =A
a b
|Al= ":;;,.;;:" =ad-cb
ca”
+ -+
- + -
+ -+
b A A by Ay H By I Ay
|al=|ay 2y as]=1y ~p a3
By By f‘az ¥y TR b By

. ° _ prad , 180°
X =0 i

(to convert from the radian measure to the degree measure)

rad _ " T
0% =X * 5ps

(to convert from the degree measure to the radian measure)

If the terminal side of the directed angle of measure @ in the standard position intersects the
unit circle at the point (X »¥) » then :

Eﬂ&:y] s [cosB:X] s

Reciprocals of the trigonometric The relation between
funetions Oand-6

sec9=ﬁe— s cscB= si:119 sin (-0)=-s5in® » cos(-B)=cosO
If XYZ is a triangle where X (a sb) s Y(csd) » Z(e»f) cme:m;e , cosB= le tan (-6) =—tan 8 » csc (_8)=—csc 6
s then the area of A XYZ is | A | y Selc
o % sin Bzm y tan@:——mtB sec(-8)=secB® 5 cot(-B)=—coth
Where A= % ¢ d 1
e F 1 " The relation between 8
and (90° - B_)
To prove that the three points X (a sb) s Y{c+d) » Z (e »1) are collinear by using * sin (90° —B) =cos 6 * csc (90° - ) =sec
a b 1
determinants  then we prove that :jc 4 1|=0 * cos (90° —6) =sin B * sec (90° - B) = csc 8
e [ 1
o tan (90° - 6) = cot 8 * cot (90° - 0) =tan 6

IfAz(a
C

_1_i
A —A

where AA™ ' = A 1A =1

d

Z ) »the multiplicative inverse of the matrix A which is denoted by

the symbol A~ is defined (existed) when the determinant of A =A#0 » then

-b

—C a

sin® 0 +cos?0 =1, we get: [sin26=1—cos.29J and (cos20=1—sin2g

1 +tan” 6 = sec? 0 » we get : [tan29=sec20—1J and (secze—tanzeﬂ

cot? 8+ 1=csc? 0 » we get: (cot26=cscze—lj and |csc? 0 -cot’ 6 = IJ
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All the funcrions
are positive

sin and csc
are posilive

il iC

g | 3

o = ]
180 - | =
2 /g
2 Y F S

cos and sec
are positive

tan and cot
are positive
e

2 Ev ‘f;\_ —

e
F

o
270

* If OA is the position vector of the point A (X »y) » then
of Al =the length of OA =Y x 2+ y?
o If || K ” =1 (the unit) » then K is called the unit vector.

Cartesian form Polar form @n terms of i and}
K:(x s y) X:(IIXII,G) { :_t\—:)CT+y—JT

If the position vector of the point A (X » y)
is in the polar form QA = ( || OA ]I > 9) » then

The general olution of the trigonometric equation

:fhe goneral solution of he equation : cos § =2 s g=z 42T J

The general solution of the equation ; sin§=a

is B=B+27n,0=(T-B)+27Tn

The general solution of the equation : tan =2 is § = f+7n

1& 1=y

x=]|OA|| cos O

b4

ay=||OA” sin © wheretan8=§

A C D A N
CZ\B A B ¢ D B ¢ B
AB+BC-AC | AB+AC=AD | AB+AC=2AD | AB-AC=CB

lzhe general solution of the trigonometric equations of the quadrantal angles

sin§=0

its general solutionis: =Tt n

AB= B_ A

WAZB N xl yg‘“vxzylgo

WALE o X Xy +y ¥,=0

Division of a line segment

—_— —_—

sinf=1 its general solution is : § = %-& 2%n
Gin g =1 ; iomis s f =37t
sing= its general solution is : § = 5 +27n
cosf=0 its general solution is : § = -TZE +%n
cosg=1 its general solutionis: 6 =27 n
cos B=-1 its general solution is: §=7T+ 27 n
in © — Opposite . _ AB
sim T Hypotenuse  AC A
_ __Adjacent  _ BC W 2
cos.6.= Hypotenuse  AC ﬁj@‘ i
_ _ Opposite  _ AB 8
tan © = Adjacent | BC e u
C Adjacent B

(AC)Y? = (AB)Y + (BC)Y?

=

m1+m2

m, X, +m, X,
m, +m,

oy = Lol ol

m,+m,

o The area of the triangle = % length of the base x height

© The area of the triangle = -é— the product of the lengths

of two sides x sine of the included angle between them

® The area of the triangle =S (S— AB)(S - BC) (S— AC)

where S equals half of the perimeter of the triangle ABC

R « The area of the quadrilateral = % product of the lengths
of its diagonals x sine of the included angle between them
<]
M :%ACXBDXsinG
c B

The straight line L which passes through the point A= (X, »y )

and the vector u = (a » b) is a direction vector to it then.
® The vector equation is

e The two parametric equations are | X=X, +ka > y=y1+kb]

e The cartesian equation of the straight line is

o The area of the regular polygon in which the number

of its sides is n sides and the length

T
of its side is X = }1 nx? cot —~

ﬁ The circular sector |—
——— The area of the circular sector = .% i

= % 9'“‘"11‘2=-x—ﬂ.,xJ‘Er2
| 60
Notice that :
* X" and 6™ are the degree measure and the
7 radian measure of the angle of the sector,
* The perimeter of the sector =21 + {

The area of the circular segment = % 2 (6™ _sin 0)

» then its slope (m) = 270

If the straight line L passes through the two points (X 5y ) and (Xy5y,)
X - X,

[ If 0 is the measure of the positive angle which the straight line L makes with the ’

positive direction of X-axis » then its slope (m) = tan 8

‘ Ifu= (a 1+ b) is a direction vector of the straight line L » then its slope (m) = % ’

aX+by+c=0>then ilsslopc(m)=‘h"'

If the equation of the straight line L is in the form : ‘
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(@ The slope of X-axis and the slope of any horizontal straight line (parallel to X-axis) arc
equal to zero.

) The slope of y-axis and the slope of any vertical straight line (parallel to y-axis) are undefined.
@1 L, and L, are two straight lines of slopes m, and m, respectively » then :

”
* Li/iLom=m, ||k A “:‘k“ A
i.e. The two parallel straight lines have equal slopes and vice versa.
s L, lL,eom;xm,=-1
(unless one of them is parallel to one of the two coordinate axes)
@ If the slope of AB = the slope of BC ,then the points A s B and C are collinear.

@ The straight line whose slope m =% » then its direction vector u = (b ya) ]

—

9 The straight line which passes through the two points
CX) >y )andD (X, sy,)

- e e e o

s then itsdirectionv::ctoru=CD=D—C:(JCZ-JCI 2Yo=Y))

—

It the direction vector of the straight line L is u = (a » b} » then the direction vector of the

perpendicular straight line to the straight line L is N= (-bsa)or(b,-a)

If the two straight linesL, :a, X+b, y+c,=0andL,:a,X+b,y+c,=0intersect
at a point s then the general equation of any straight line passing throu gh the point of

intersection of L and L2 other than L] and L,
is a, X+b y+c +tk(@aX+byy+cy)=0
Where k=0

If 8 is the measure of the included angle between the two straight lines L. | and L, whose

—m, NI f
slopes arem | andm, sthen tan 6 = where 6 & [O s 7]
2 .

T+m,m,
o If the tangent is positive » then we obtain an acute angle.
9 If the tangent is zero » then the measure of the included angle = zero
»then m | =m , and the two straight lines are parallel or coincident.
o If the tangent is undefined » then the measure of the included angle is 90°
sthenm m, =— 1 and the two straight lines are orthogonal (perpendicular).
o The measure of the obtuse angle = the measure of the supplementary angle of the acute angle.

* The length of the perpendicular (L) drawn from the point (X.%)

(X, »y,) to the straight line whose equationis:aX+by+c
=0 is determined by the relation : L
; - X
The length of the perpendicular (L) = 141 5aby et ax,
/1ia2+b2 by*"':o

The length of the perpendicular drawn from the point (X} sy, to X-axis = |y /|

The length of the perpendicular drawn from the point (%) 5 y)) to y-axis = | X, | Propared by Me.Mort agy




Angwer the following :

1

If the slope of a straight line = %2- s then its direction vector is -«

(a)(35-2) (b)(-3,2)
() (65-4) (d) All the previous answers are correct.
2 | 1f { and m are the two roots of the equation : X -3 X+ 1=0
2 2
’ ﬂ]ﬁﬂ value Gf - f = sesssssssasans
m’> m
(a) zero ' ()1 (c)2 (d)3
3 |In the opposite figure : — 5 |
If the equation of the straight line AB is <t % =1 \
— B
» then parametric equation of the straight line OC is «eereeeere
() X=3+4k » y=4+3Kk C
(b)X=4+3k s y=4+4k .0 .
©X=3+3k » y=4+4k A\
(d)X=4+4k » y=3+3k
4 [1f the measure of the elevation angle of the parachute from a point at 60 m. height above
a lake level is 30° and measure of the depression angle of the reflexed image of the
parachute in the lake from the same point is 60° » then height of the parachute from the
lake level = - eevreeevee m.
(a) 120 (b) 60 (c) 90 (d) 150
s |The shaded region in the opposite graph represents y

the S.S. of the inequalities --++++e..eo.

(@) X>1,y>2
(b)1<X<3 , 2<y<4 _

©1=sX<3 , 2=y=<4 &
(dX+yz3 » X-y=7 mas

1
' L]
I"I I A
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6 |(sin® 5° + sin 10° + sin® 15° + --- + sin® 90°) = wuon
@7 (b) 85 ©94 () 105
7 |FA =T+ 3]: » B=-101+ {7 are two parallel vectors > then { = --rrrecece
(a)-30 (b) 6 (c)-6 (d)3
8 |Length of the drawn perpendicular from the point (1 » 1) to the straight line : X +y =0
equals «eeeeeeeeees length unit.
(@) —1’;2- ®72 © 292 @2
9 | Measure of the acute angle between the straight liner = (2 s2)+k (1 51) and the straight
line X = 0 i --reveeereveees
(a) 45° (b) 30° (c) 135° (d) 60°
10 |IfA=20i-15] » B=7i+24jand M=A+B » N=A-B sthen «oror
@M UN OMLN ©M=N @ [M[=IN]
11 | General solution of the equation : 3 cot (% -0)=Y3is
@ +27n ) L4700 ©IE+27n @Z+mn
3
12 |In the opposite graph : ! B
A=(1,3),B=(5,5) A
» then which of the P
following represent AB ofr s
5] ------ L i
3 i
i : 2o
o[ o1 5 2, ¥lo o 4
|
1 1
(a) (b) (c) (d

13

If A is a symmetric matrix » then which of the following can be a rule to deduce the element
of matrix A ?

@a;;=2i-j  (a;=i+] (c)a;;=1) (a;;=3i+2]
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14 |If a zero matrix O its order 3 x 3 » then number of elements of the matrix = -++e-eeeeeee
(a) zero (b) @ (c)3 @9
15 |Find the maximum value of the objective function P =3 X + 2 y under conditions :
X=0 » y=0 > 2X=<3y 5 2y+X=<7
sin50 —cos560
16 A - == sssssssssmmmmss
cos 56 sin5 0
(a) 1 (b) -1 (c) 5 (d)-5
17 | The area of a circular sector is 45 cm? and the length of the diameter of its circle is
20 c¢m. » then perimeter of this circular sector equals -------------- cm.
(a) 29 (b) 19 (c) 39 (d) 49
18 | The area of the regular hexagon in which the length of its edge is 8 cm. equals «---+---eeo- cm?
(@) 1243 (b) 2413 (c) 9643 (@) 14473
19 in the opposite figure : - A
m (£ C) = +weeeee- to the nearest degree. d
(a) 30 (b) 35 ”
(c) 36 (d) 45 B Tem. c
20 ] All of the following are unit vectors eXcept « s
(a) (1,0) (b) (0,-1) ©)(1s1) (d) (0.6 ,0.8)
21 |InAABC:AB-CB+AC= .
() AC (b) CA © 2AC (d)2AB
22 | The direction vector of the straight line whose parametric equations are X+3=2k ,y=5
1§ +oves
(a) (2 ,0) (b) (2 5-3) (€)(2+3) (d)(2,5)
23 |IfCEAB , 3AB=5CB »then C divides BA by the ratio -+ internally.
(a)2:3 (b)3:2 (c)3:5 (d)5:3
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24 | The measure of the angle between the two straight lines 3 X =5 , V=318 cecnniinns
(a) 30° _ (b) 45° (c) 60° (d) 90°
25 |[fFAB=27+] 5 B(3>-1)then the point of A is -
(a) (1 ,-2) ®=2-1) (©)(251) (d) (152)
” X 12 2 1
If3 x =10 5 gﬂ]cnx= ...............
(a) 2 (b)5 (c) 6 (d) =6
27 Ifo(3 - 1): Isthen A = ooeeeeeeenne
2 -1
Poof-1 3 2 -1 -1 1
(a)( ) (b) ( ) ( 1 -1
12 3 -1 Ol 3 e PR
28 |IfA=—27-27 »then the polar form of A is -
T 3w 5T T
@(212,%)  ®»@eV2.3F) ©212,.3F) @ (242 .5F)
29 If:ﬂ.-=3‘1:—4-:|: ’ E:; ’ E=(5 :%) » find the value of : ||I||+||-ﬁi+u-6u
30 |Find the area of circular segment whose chord length is 18 cm. and the radius length of its
circle is 18 cm. to the nearest cm?
31 | The solution set of the inequality : X+ 5<3 X+ 1 <2X+2inRis -eeeeeeeeeeee
(@) R-[1,2[ (b) J1 2] (c) @ @ {1,2}
32 | Find the different forms of the equation of the straight line which passes through the point
(1 »3) and is perpendicular to the straight line : 1= (2 »5) +k (—2 » 1)
33 |Find the area of the triangle whose verticesare A(2 54) » B(-2+4) » C(0,-2)
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Angwer

1 () 2 | 3 J@© 4 |(a)

s j© |ejo |7]@ [s|®
9 @ | 10 I{h} 11 J(b) 12 |(d)

13 [ 14 |

15

= X2 0 5y = 0 represented by OX U Oy U the first
quadrant

LI:2x=33rpamthmugh{ﬂ s0yand (3 +2)

’Lz:2y+x=7passcsthmugh(0 +35)and (7 +0)
~. The solution set is the shaded region AOB

- [P]°=3(0)+2(0)=0
’[P]A=3(3)+2(2)- 13
a[P].=3(0)+2(3.5)=7

. The maximum value of the objective function = 13
at the point (3 »2)

0wl |2fe [2|® [25|®
24 (d) 25 (a) 26 (d) 27 (d)
28 |©

29

wA=31-4] ~IA =GP +@F =5
a‘.‘-B.z:} .'.l-B.I=‘v(O)1+(I)z=l
e L4 .18

’.Ea(slﬁ _ ..|C|.5
~JAl+IBl+ICl=11

InAABM :

- m (£ AMB) = 60°

.1

- z

. The area of the circular segment
=+ 7 (@™ -sin0) = 1 x (18) (5 - sin 60°)

=29 cm’

31 i)

32

16 (a) ITI (a) m(c)

19 |©

** The direction vector of the given line is (=2 5 1)

-+ The direction vector of the required line is (1 5 2)

.. The vector equation :?: (1:3)+k(l»2)

e (Xsy=(153)+k(l-2)

The parametric equations are X=1+k » y=3+2k
The cartesian equation ;;_31 =%

L2X-2=y-3

< The general form : 2X -y +1=0

33

A=

b=
(=N I ¥

4
2 4 1]|=12
-2 1

<. The area of A ABC = 12| = 12 square units.
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