&lasl Y aesd o)) Rule Algebra and solid geometry for 3™ sec.2017

Rule
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1] The three dil ordered pairs formed by 1,2,3
Are(1,2),(1,3), ) »(2,1),(3,1),(3,2)

P,=3%x2=6

AL L L R L R L L AL R L L L e L L R L L L R L L L L L R L R L L L e R L L L L L R L L L L L L L AL L L L e L L L L L A R L R L L R e LR L L L
2] The three sets consist of two elements formed by 1,2,3

Avel1.,2),(1,3),{(2,.3}
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Rule of permutations .

3] "Pr=n(n-1)(n-2) (n—=r+1) such that n,re zZ*

where 1 <r<n use this rule when r is known and small .

4] In = "Pa=n(n-1)(n-2)..%X3x2x1 factorial n

5] |10 =0 XIXBXTXHE6XSXIXIX2XI]
=10x|2
=l(ix9x|_8_

=10x9x8><|1
=10x9x8x7x|6

=10x9x8xXT7x6% |5

61Lzz = n |n=1 =n(n-1) | IO

7z

SRNNNININNININIRINRIN LR L L R L P R e L LS SRR L L L L R L P L L

Ex If "C,="Cs orr+5=n
5 I Cr +"Cyg =" ﬂ(_*r

n n-r+1
6] =

llc'_' r

LR L LR L R R L R L L L L L e R L L L L L L e e L L L L L L L L L L L R L e L L R L L R R L L R L L L L Rl e L L L R e L L L L R L el

The binomial theorem

(x+a) =x+a
(x+a)=x*+2ax+al
3] (x+a)y=x*+3ax*+3a’x+a’
4] (x+a)y=x'+4ax*+6atx*+4atx+al

5] (x+a)Y=x3+Sax*+10ax*+10a%x?+S5a*x+a°
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=3Cox3+5Cax*+3Ca? x*+5Cia* x 2+ 3Ciat x +°Cs &°
61(1+x "= 1+"Cirx+"Cax*+ according to ascending power of x
71(1=x "= 1-"Ci1x+"C2x2+ + (= x)"according to ascending power of Xx
8l(x+1)"="Cox"+"Crx™ +"Cz2 x™2+
according to descending power of x
9J(x+a)= "Cox"+"Crax™ +"C2a’x"2 4 .civvivrvvesn +°Cp a®

.Tﬂ-l = °C|.- al’xlrt — "Cr(second )l’ (ﬂrst)-f

10 JAt(x+a )" then power of x is descending but in(a+ x) " the

We get this result by putting x = 1 & y = 1

Remarks
12 ] number of terms n+ 1
13] power of x descending b

14] If n is even , then there exist

CL R L L R L R L L L R R L L L L L L L L L R L R L L R L L L R L R L R L]l

Complex numbers

i°=—1
i®=—1

il() =1

2]C={ x+iy,x,yER,i*=

3lz=x+iy complex number
x is the real part, y is the imaginary part .

4 ] Two complex numbers X1+ yi1i, X2+ y2i are equal iff x,= x:and y1= y2
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S ] Their sum=(x;1+yn1i)+(x2+yn2i)=x1+x2)+(y1+y2)i

6 | Their product=(x 1+ yi1i)(Xz2+yv2i)=(x1xX2—yiy2 )+ (Xyz2+ X2vy )i
71 Hf x+yi=0 then x=0, y=0

8 ] The additive inverse of the number z=x+yi is —z=-x-yi
L+ (—Z )=0

9)z=x+yi itsconjugate Z=x—yi

10]If z=x+yi is one of the roots of the equation ax? + bx +¢c =0
Where a,b,c €R ,then the other root is Z=x-yi .

11]Jz+ Zz=(x+ iy)+ (x—iy)=2x

121zZ= (x + iy)x— iy)=x?%

13)21+2: =71+ 22

151Z=2

-b F VbI-4tac
17]x = :
2da

18 ] Find the S.S. for the equ

o multiplication .
21 ]1z+0=0+
zero is the identit ith respect to addition
22 | 2172 = 7227y : ative law of multiplication
231 (zmz2)z3=72:1( 22 73) Associative law of multiplication
24 ] The multiplicative inverse of z=x+1y

Tk o PR T o e x iy
x={y x2+y?2 x24+y?2 x24+y2

251L2+ M2 = (L+M)2—-21LM
261(L—M)? = (L+M)>—41LM

4|Page Rules Algebra & Geometry 3" Sec Mr.Fat17y01002627894




Lol aesd s00(© ) Rule Algebra and solid geometry for 3™ sec.2017

Argand diagram

The Cartesian coordinates of the point A(x,y )can be converted into the polar form

A(r,0) where r=|z] = /x?2+y? & tan@ == ]

x

represent a complex number z = x + y i (algebraic form)

<
-

z=r(Cos @+i Sin @) (trig. form ) where 6 € [—n, |

O is called amplitude of the complex number.

r is called modulus of the complex number.

SRR RRRRRRRRR RN SERERRNARRNRRRRRRERARE e AR L LR L L LR L L Ll

4]e*=Cosx + i S5lz=x+yi =r(Cos@+i Sin@ ) =re?!

LR LA LR L L L L R R L R L L ) AR AL AL L L L AL AL L AL LA L A L AL R AL L AL L AL A L L DL Ll R R L R AL A LA Rl L L AL AL L L AL L L A L L ALl L}l

Remarks :

l1a]1=Cos0+iSin0=e"f b]i=Cos90+iSin90=e;‘
-
c]—1=Cosn+iSinn=e"f d]—1 =Cos270+iSin270=¢z !

2] |2z3z3 | =121l 1 23] and arg (z;z;) = arg (2z;) + arg (z3)

31If Z=r(Cos0+iSin0) then Z>=r>(Cos 20 + i Sin 20 ) = r2e2?1

And also Z°=r"(CosnO +iSinn ) =r"enf!

4] If Z=r(Cos0+iSin0) - =% [Cos(—@)+ iSin(—0)] = rte?!

SIIf zy=r1(Cos 0 +iSin0 ) and 2z, =r2(Cos0:+iSin0:)
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then z, z, =rr, [Cos( 01+ 02) + iSin(0) +02) ] = el #02) &

and i—‘: :—'[Cos(ﬂx - 0,)+ iSin(06; — 6,)] 3?8(6'_82)‘
2 - 3
|COS(9‘+9)—9 )+ls‘lll(9l¢ez_9‘)l — rirz (91+82—83)(
rs

7] €' and e~? are conjugate 8] r;e%1f x r,e9%f = rinei@1402)

1 d
rie? — 71 _i(8,-05) LN _ on_nBi
9]re02,—rze 1—02 10] (re?) =r"e
G4+2ntm.

11] Vre® = 3re n ° Where m=0,1,2, ,n-—1

64+ 2nyr .

12)re?* =ve » ' wherere{0,1,2.3,

L L L e LR R L L R L L R P P R R L D P

@+ 2mn

Vz = ¥ rk(Cos
Remarks
If Va+bi=x+yi

3] Their angles are 0°,
4] the squaring of any one of the two complex root equal the other .
51 w— w2 = +/3i ( you must prove in each example )
6]1+w+ w?2=0 7|w3=1
_1_ e 2 ¢ — =
8] S w 9 ] =W

10]W— W2= +3i 111 W2 —-—w = FV3i

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

I ] The determinant consists of some e¢lements that are arranged in ((n )) rows and (( n )) columns
2 5
3 8

1 2 3
Also | 4 5 —=1| is athird order determinant .
-2 -2 5

LA LR LR R R L L R R AL R L L L R L L R L L R L L L R R L L R L R L L R R L R R L L R L L L) LR LA R L L L R R R LA L R L R LR L R L L L L]

For example | is asecond order determinant .

@y, Qg2
azy Qzz

2|

| =1z — Aq2Q7

Example |§ g|=2 X8—-5x3=1

3 | The sign of any element cof:

determinant can be found from the

columns by the rows in the same

5] We can find the vgloe, of the determinant using any row or any column

SRARASERRARNARARARA NN RN E R RN e AL LR L L e L L L L R L L L R L L R R L R L L L L e L L L R L L L L L L L DL L

6 1If all the elements of any row (column) in determinant are zeroes, then the
value of the determinant is zero.

1 2. 9 $ Z 9
0 0 0O)|]=0 .0 7 4|=0
3 8 2 9 8 2

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

71If the corresponding elements in two rows (columns) are equal, then the

value of the determinant is zero.
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7 1. ¥ &
8l=0 , |2 5 5/=0
8 3: B 6

LR AR AL L AL R L L R L Rl R L L R L R A L L R Rl L R L L A R R L L L R L R LA L Ll L L AR LA R R L L L L L L AL L L AL e L L A R L L L LR L L Ll

4
5
5

1
6
6

S8 ]1If two rows or two columns are interchanged, then the resulting determinant = — original determinant .

S5 7 & % 7
2- 5 81=—I5 8% 8 Ci ., C:2 are interchanging
3 69 6 3 9

1 4 7 1 4 7
2 5 8|/=—|3 6 9| R:, R: are interchanging
3 & 9 s -5 4

EE T L L L L L L P L e LR LR L L L e L]

9] We can take acommon factor

outside the determinant.

10 2 9
20 7 4|=10
38 8 2

LR L e L L L L L e L L e L L L L e L L L L)

10 ] Result : To multiply the

columns by this number .,

We can write determinant as the sum of two determinants.

1+2 S5+6 2 = 5 R 2 6 3
3 7 0 3 7 0Ofj+|3 7 O
4 8 1 4 8 1 4 8 1

12 ] The triangle form (( Product of the elements of the main diagonal ))

4 0 0 & 7 D
S 1 © & ® 2 b
A 2 0O 0 8

Its value without expanding will be ( 4 X1 xX8=32 )

0 0 a3 @Qy; Q2 a3
If the determinant is in the form | O a,, Q3| or |Azy dzp 0
3y az; Qs a3y 0 0
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Its value without expanding will be ( — a3 X @y X a@zy )
Remarks : ai , a2, a3 the elements of the main diagonals .

a1z, 222, ay the elements of non - main diagonal .

13] If we add any row (or any column ) to another row (or column) then the value

will not change .
Also
If we multiply any row (or column) by anumber , and add with another row

(or column) , then the value will not change .

LR LR LR R L L e L e L L e R L L L L L R L L R L L L e L L e L e L L L L R L e L L) L LR L L L L L R L L R e L L L L]

14 | Multiplying two determinants : T : in: [ the same order .

Il 3'>< 9 7 =] 1X5+3%X6
2 4 6 8 2XS54+4%X6

LAL A LA R LA LA L R Rl L L L Ll

15] Cramer's rule

anx+any+anz=cqC ,az 2y + a3z =

2y y2 i3 13
A = |az
a3,

and A,

LA AR AL L ALl LA A LA L L AL Ll LA AL L L L L]

1] The matrix :

It is any array of number ments ( variables or numbers ) in form horizontal rows and vertical
columns written between two brackets .

2] The matrix contains m rows and n columns is of order m xn

3]A= ((1) _21) square matrix of order 2 x 2

3 & 7
4 | The matrix (2 5 8) is called square matrix of order 3 X3
369

1 3 5 7)row matrix of order 1 X 4
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3
6]1C = ( 4 )column matrix of order 3 x 1

5
7] N =(g g) Zero matrix of order 2 x 2

0 0 0
=(0 0 0) Zero matrix of order 3 X 3
0 0 0O

e o SR\

i

)idcntily matrix of order 2 x2

1 0 0
10]I=(0 1 0) identity matrix of order 3 x 3
0 0 1

2 3
11)If A (1 o)
5 1

t
12](AY =4
13 | The matrix is called symmetric if
14 ]| The matrix is called
15 ] The skew symmetric matrix , a ts of its main nal must be zeroes

0 1 =2
Example -1

18]11If A =

=8 1y :;7 _23)=(3 -13 9

A—B=(76

5 =1 2 12 2

19] a,;3; means the element in the second row and third column of matrix A

iff DR 2 %-
3IX24+5x%x4 3X—-3+5X6 3x5+5x7)=(26
1xX2—-1%x4 1%X—-3—-1X6 1X5—-1X7 -2

211 (:3) (:: _51) can't be

22](_11 _22 _33 )(_22 __33) can't be
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23] For any matrix B ~ BI=IB=B where 1 is the unit matrix
24 ] For any three matrices A , B & C
i] A(B+C) =AB + AC ii](AB)'=B'A'
m J(ABYC=A (BC) Associative
vl A(B+C)=AB +AC , (A+B)C=AC+BC Distributive
25] A+ = EHE + A ( Additive identity )
260 A+(—A)=(—A)+A= I8 ( — A is the additive inverse of matrix A)

= 3
27]1A+B = (1 0)+ ;1 21 :) impossible to find
> 2

L R | d
28) 1f A=(2 ) then A= (9
29] If A= zero~. The matrix is sing
30] Adjoint matrix

Qyy @2 Qq3
If A=|@azy Qazz dazs then

Q3zy Qzz Qzz

1 0 -2
3I|A=(0 4) , the
1 2

the matn

Adj (A) =C* =(

-3 1
32] Let A be anon singular square matrix and A~ 'its multiplicative inverse

Then A~!= Di‘n = Adj (A)

33] If A and B are two non singular matrices , then

a] (AB)"* =B"14! bj(A™ ) 1'=4
cj(a ) = (aH™ d] (A71)% = (4%
din=—=1

LR L L L L L R L L L L e L e R L L R R R R L L
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Solving system of linear equations using matrix inverse
1] The matrix equation in the form AX =B can be solved by using the multiplicative
inverse of the square non — singular matrix i-e |A| # 0 as follow
--AX =B by multiplying both sides from the left by A4™1.
~ATTAX=A"'B --ATTA=1 ~IX= A"1B > X=AB
2] The rank of the non- zero matrix is the greatest order of determinant or minor

determinant of the matrix whose value does not vanish .

31If A is anon —zero matrix of order m X n, then the of the matrix A is
denoted by RK(A) and

i] 1I=RKA)=nif m=n

I<RKA)<mif n=m

If the constant"matrix B is azero matrix i-e B ===

then The systemrepresents a homogeneous linear equations and in this
case

RK(A) = RK(A4") always

i-e The rank of A is equal to the rank of augmented matrix A and the
system has:

1] A unique solution if RK(A)=n , where n is the number of unknowns
and the value of all variables equal zeroes , so this solution is called the

zero solution ( trivial solution)
3] Has infinite number of solutions other than the zero solution if RK(A) <n
where n is the number of unknowns

LR LT L R R e L R L L L L L L L e L L e L L L L L L L R L e e L L L e L L L e L R L L L L R L L P ] LELEL L LR R L L] LR LR PR L L LR
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Rule Geometry

LA A AL L L LA L) AR AL A A A LA Ll Ll LA AL L LA L L) (A dd b L L L L) LA A AL A L AL AL L A A Al Al Al LA LA Al A Al A A A AL L AL A LA L AL L]

etry

1 ]The position ve f point A with respect to the origin is £=(AX,A,.AZ)
A, is called the comp of Ain direction of x — axis.
A, is called the componen Ain direction of y — axis.

A, is called the component of Ain direction of z — axis.

2 ]The distance between the point (A4,,A4,,4,) and x—axis in the space:

Is j(Ay)2+ (A,)?

3 ]The distance between the point (A,,.A,,4,) and y—axis in the space:

Is V(A% + (A;)2
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4 |The distance between the point (A,.A,.A;) and z-—axis in the space:

Is J( A )2+ (Ay)?
5]The distance between the point (A, A, A;) and xyplane in the space is|A4,|
6 |The distance between the point (A, A, A,) and yz plane in the space is|4,]

7 ]The distance between the point (A,  A,.A,) and xz plane in the space is |A,|

LA A L L R L R L R L R L L R R R L R R AL L L A L A L L L A L L L L L L L L L R e A R e L A R L L L R L Al A L A R R L LA L AL A R L L AL L R LA L L A L Ll ]

8 | The distance between two points in space:

If A(xy,¥1.21),B (x5, ¥, 2;) are two points j ace , then the dis between A and B is

given by the relation AB = /( x3 — x4 )% +
SR AL R R R L L R L R R R L R L R R R R L R R L R R R R L] LA L R L R L L L L AL L L R L)
911If A(xy,¥1.27) & B (xz,y2,2;)are two points

- . . I xy+ S ha Zy+ Z
Then the midpoint of AB =( g X122 %72
BERRRRNRNRRRNN RN NR NN RN NI N NN N RN NN E RN RN TR R AR ‘AL L AL L LA Rl L Ll

10] The equation of the sphere (

Where the center of the sphere

and radius ' ; +z2>d

+ y? +2°—2xL—2yk—2nz +d=0

efficient of ¥y —coefficient of z
2 > 2

)

SA AR A A A A A AL A A LA A A A A R Al Al Al A A A Al Al A AR Al ALl LA Al bl Al Al Ll Ll

If A= (Ay.Ay ,A; Yther n the distance between the point A and the origin point.

||Z||=J(A,)Z+ (4,)2 + (

BN N N NN N N N R N R R N N R RN R R R N R R R R R N R N R R R R R N R NN N R R R N R N R N N R N RN RN N P RN NN NN N NN RN N RPN RN RN PR RN IR R R RN RN RN R RN AR

12 |JAdding Vectors in space:

If A=(A.,A,,A,), B=(B,,B,.B,) ~“A+B =(A,+B, , A, +B, A, +B,)

A-B =(A,—-B, ,A,— B, ,A,—B, )

R R L e L L L R L L R L R L L e R e L e e e R R R e L L R L L R L L e e L R R R
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13 |Properties of adding vectors in space:

For any two vectors A and BER? | then:

a]Closure property: A + B =R?

b]JCommutative property: A + B=B + A

c]Associative property : (A + B) + C=A+ (B+C)

d ] Identity element over addition (zero vector) : 0 =(0,0,0) is the neutral element of addition in R?
~A+0=0+A=A4

e]The additive inverse : For every vector A= (Ax . Ay A))E R?

_,i =(—Ax,—A,,—4A;)E R3® such that: A +

AR L AL L R L L R L L L R L L R L L L L L L R L R L L AL R R L L L R L L) Mt l L L L L L L L AL R L L L R L R LR L L]

14 | Multiplying a vector by asc
For any vector AER? and K R

i]1]3(2.—-1,4)=(6,-3.12)

LA AL A LA L L AL Rl AL AL AL AL L R R AL AL L A L R R L L]

f and only if : A, =B, , A, =B, ,A, =8B,

17 |The unit vec a direction of a given vector:

If A= (A, A,.A,)ER the unit vector in the direction of the vector A isdenoted by U,
and given by the relatio =“+” (is a vector whose norm ecquals the unit length )

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

18 | Fundamental unit vectors:(i .j.k

i=(1,0,0)The unit vector in the <+ ve direction of x —axis

j=(0,1,0) The unit vector in the + ve direction of y —axis

kK=(0,0.1) The unit vector in the + ve direction of z —axis

LR L R L L L e e L R L L L L L e L L L e L L e R R L R L ]
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19 | Expressing a vector in terms of the fundamental unit vectors :

A= (A, . A, A)= Ai+Aj+ Ak

201 If A=(A.,A,.A;)is avector in space and (6.,6,.6,) are the measures of the
angles made by the vector with the + ve directions of x, y,z axes respectively, then:
Ay = || A|lCos 8, ., A, =]||A||lCos®, , A, = || A]| Cos @,

(6.8, .0,) are called the direction angles of vector A

Cos 8, ,Cos 6, ,Cos 8, are called the direction cosines of vector

PR R e L e L e e e ety SR e R R e R L

21 | Notice that :  Cos 8,1 + Cos 8,j + Cos 0,k

represent the unit vector in the direction

A R R L R L L L R L L R L L L L e L R R R L R A AL R L R R R R R R L R L]
221If A and B are two vectors in R3.

Which side is greater if both

—  —

A.B

& Cos 0 =————
(Al 1l B |

@ is the measure of angle between two non zero vectors where 0° < @ < 180°
Special cases:

i]If Cos @ =1,then A.B are parallel and in the same direction.

ii ]If Cos 8 = —1 , then A . B are parallel and in the opposite direction.

iii ] If Cos @ =0.then A, B are perpendicular.
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241(1,]. k) are right system of unit vectors
a] Tel=|1T 1%l IXCos 0° =1 b1 fe]=IlJlIIxI JlIXCos 0° = 1
c1kek=1 kuxi k |xCos 0° = 1 d] Tef =TI IXCos 90° = 0

e] Jek =11 ]I x1l k IXCos 90° = 0 £) Tok =1 T lixIl KlIxCos 90° = 0

SRR AR R R L R Rl Rl el Rl Rl e R R e L R R e e e R e e e R e R e e R L R e R L e L e e e R R R e L e e e e R L R R L Rl

25| Properties of the scalar product:

a] AsB = B«A Commutative property b] AeA = ||f1‘||2
¢c] AeB =0 If and only if A,B are perpendicular (condition yerpendicularity )
d] Ae(B+C)=AB+A.C distributive prope

¢)(kA)eB=A.(kB)= k(A.B)

SR L e L L L e L L L R L e e L R R L L SRR L L R L L L L L LR R L L

For any two vectors A= (A, A,

Remember that:

For any two

LAA AR L L L L L)

B are vectors ., then

(denoted Ag

esessssssesessssssersntes 0800000008000008080000000000000000088080000000000000000000000000000800000000000000000000000000r0sey
28] If aforce Facts on v 0 move it adisplacement S .we say that the force
does work which can be d by the relation: W=F«S=||F|l||S| Cos 8@

The unit of measuring the work is the unit of measuring the force X unit of measuring
the displacement.

Special cases :

a] If the force Fis in the direction of the displacement S (6 = 0%

~W=IFIusi

b] If the force F is in the opposite direction of the displacement (8 = 180°)

17|Page Rules Algebra & Geometry 3 Sec Mr.Fat7y01002627894
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“W=—|FllISn
c] If the force Fis perpendicular to the direction of the displacement (8 = 90%)

W W ==

e eeee0eeetetete ettt ateNeNttIttesttesetsteeeteretnenetettstttettstttieetteetneettetntetttstiettteetetenettatstestetsstee
291If Aand B two vectors in a plane the measure of the smallest angle between them

is @ and € is aunit vector perpendicular to the plane which contains Aand B . then the

cross product of A and B is given by the relation . AXB = ol ZII ] ElLS‘inG) c

The direction of the unit vector € is defined (up or down) According to the right hand rule

where the curved fingers of the right hand show the direction of clation from the vector

BN RART R IR IR RN RRR RN R RN RRREY

30] Important notes:
al AXB =
c] Ixj =
¢e]l]If A x B 0 sither A one of them »th is equal to
in this case : ; = —=
When k>0, i me direction and when k<0, the
wo vec
property

m is areal number

B,

32 ] Special case : If A =(A,, Ay) . B=(B,, By)

it F K
AxB =|A, A, 0= (4,B,—AB)k
0

B, B,

EE R R L L L L L e L L L L L L L L e L L L L L R R L R R L L L
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33 |The geometric mean of vector product A XB =(ABSin@)C .,
|4 % B|| =area of parallelogram whose two sides 4 and B . % /

.
>
—

= 2 area of triangle whose two sides 4 and B B

34 | The scalar triple product:

If A .B .C are vectors , then the expression A «B X C is known as the scalar triple
product which has alot of applications in the statics filed ( notice that the expression

has no brackets where doing the scalar product first is meani

A, A, A,
AB xXC =Bx B_y Bx
c ¢ C;

e eeseeet00800000000000000000000000etsnesees
351 The wvalue of scalar triple product

such a way that they are still read as the same cych
AB xXC=P.CxA =C.AX

e Eerererteresssesssseesiserstnssissestetere sessesessesenssssssess tesssteresersssessssseseatasessessisiseisseney

36 | If the vectors A ,B ,C.k . then the s¢ triple product vanishes

galar triple product:
arallelsides of a parallelepiped , then the
volume of the paralleélépiped = the absolt alue of the scalar triple product.

~The volume of the parallelepiped = | A.B xC|

We use IT.FXE]:O touptove that A4 ,B ,C are in the same plane .

LA R R LR L L L e e Ll L L L L L L L L L R L L L L e L L L L L L L L e L L L L L R L e L
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Straight Lines and planes in space

1]16,.80,,0,are the directed angles of astraight line in space

=~ Cos 8, ,Cos 8, ,Cos 8, are directed cosines of these straight lines and they are usually

denoted by ¢ ,m.n. where ¢ = Cos#, ,m =Cos#, .n=Cos b, 22+ m?+ nt=1
U= 074+ mj+ nk is the unit vector in the direction of th

And any vector parallel to the unit vector is called the din

straight line and is denoted by d

a,b,c are called direction ratio (dire

The direction vector of the straight line takes di

-

d=2@ mn=3L ,m,n)=—4( 1, n)

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

>

-

If L is astraight line in

-

and passes s A=(xy ., ¥.2,)

L L L L e L L L L L L L L R L LY

(x=2xy +at , y=y,+bt , z= z;, +ct)

4) The Cartesian equation a straight Line in space SR T ';".—."-”'
a <

Special cases :

a]In the case a=0((say) , then the Cartesian form of the equation of the straight line

)")’lzz'zl
b ¢
b] Since the direction ratios a,b,c are proportion to the direction cosine ¢ |, m , n,

takes the form of x = x;

then we can write the Cartesian form of the equation of the straight line in the form

X. =Xy _Yy=Yys =23

& m n

L L e L L L L e e L L L L L e L L e P R L
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5] The angle between two straight lines in space
If L, . L; are two straight lines in space whose direction vectors are E:=(al,b, ,C1)

and ;i—z.= (az,by ,c;) . then the smallest angle between the two straight lines L; | L,

is given by the relation : Cos @ = 1% .l 2l g <pg<®
. I“g 2 2 S ]

and if (2,,my ,ny)., (€;,m; ,n,) are the direction cosines for the two

Straight lines , then: Cos @ = |2,0; + mym; + nyn,|

LA AR AL R L AL R L L L R R A L L R R L L R R L L R L A L A A Rl L L A L Rl L A L L AL R AL A AL Rl L L A R LA L R A R R L R R A AL L R L L L L L L L)
6] *If the two straight lines are parallel and there is a point one of them
satisfying the equation of the other ., then 1 wo straight lines coincident

** Any two straight lines are ( parallel or

LR LR L L L L L e L L LR L R L SEAsReNEEny SENERERREREE LEA AL LT LR L L L Rl P L

The equation of a plane in space

71 If point A (x;.,¥;.2;) belo plane and 1 sition  vector is
normal direction vector to the pl

its position vector is T

“MNer=n

Remark ; ion « must know apoint on the

From the vector for

R={(a,bic) ;F o= X s 2x)

(a,b,c)e(x—xy, Y— W —z; ) the standard form for the equation of the plane
ax + by +cz +(—ax;—by;, —cz;)=0 Let —ax;—by,—cz;, =d

“wax + by + ¢z +d=0 The general form of the equation of the plane

LR L L L L L e e e L e
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9] The angle between two pilanes.

The measure of the angle between two planes is the measure of the angle between
their two normal vectors i.e. n; and n; are the two normal vectors on the two planes ,
then the measure of the angle between the two planes is given by the relation

Iy - 73|
7l limzll

L L L L e L L e e R L R L

Cos @ = where 0<8 < 90°

10] Parallel planes and perpendicular planes.

If n; and Nz are the normal vectors to the two planes , then

i] The two planes are parallel if n; / n;

If A(x;,¥y1,2) is apoint outsi

the normal vector to the plane ,

equals the length of
from apoint and a plane
1 point A (X;.,¥;.2;)to the plane passing
pormal  vector to the plane i1s given by

¥ (a.b o)l _ lax;+bys+cz i+ (—axa—by;—cz3) |
VaZ+bitc?

the relation L

Point B (x5, V2, %) on the plane ax + by + cz +d = 0

_laxy+ byy +czy + d|

S —ax, — by, —cz, = d -
2 Y2 2 JaZs b2 + c2

The Cartesian form of the length of the perpendicular
13] Equation of a plane using the intercepted parts from the coordinate axes
If aplane cuts the coordinates axes at points (x;,.0,0),(0,y,.00(0.0,2;) . then the

equation of the plane is in the form 4Ly =1
1 Y1 zy

The equation of the plane in terms of the intercepted parts from the coordinate axes

LR LR L L L L L e L L L L L L e L L L L L R L L L L L L e e R L e e
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14] The general equation of the plane passes through (x;,y7.27) "(x2,¥2.,23)

X — X4 F =Y zZ—Zh
'(x3,y3,23) is | X2 — X1 Y2~ Y1 Zz —Z;|=0
X3 — X1 Y3 — Y1 Z3 — Z;

15] The surface area of the triangle A= /P(P—a)(P—b)(P—c)
Heron's formula. Where P= %(a + b + ¢©)

Example ] Find the surface area of the triangle whose si

6.8 and 10 centimeters using Heron's

EE LR L L e L L e L e L L L L CELE LR CR L LI E LT
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