What is Analytical Geometry?
Analytical Geometry [ Co-ordinake Geometry):
Applcation of straight Bne functions in conjunchion

with Eudlidean Geometry by using points on a
Laresan Flare.

FLASHBACK
Straight e porslle bo the w-axi: mos 0
Straight Bne paraliel to the y-anis: m = undefined

Straight line equation:

¥V minI o

Gradient formula:
Ay Hp=N

o —— -
Ax Eq = K

Farallel gradients:

=

Perpendicular gradients:

)y == ]

Distamoe:

—

o = .IIII'[.-u_-.-;.,l: vy =00

Co-limear:
gy = g OB dy g b odpe =y

Collinear poinks A, & and C li= on Ehe same line

Midpoink formula:

. o i B el |
X, v [T.?}

Midpoint Theorsm: If two midooints on adjacent
sides of a triangle are joined by a strght line, the

ine wil be paraliel to and kaif the distance of the
third side of the Enangle.
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ANALYTICAL GEOMETRY

Given: A{=2:3}and C[jp; = 5) are points on a Cartesian Plane.

H AL = 10 umis determine the value(s) of g
HOid; = %), determine e aquation of e line AC.
Determine the co-ordirsbes of L, the: midgoint of AC.

lfa[ - I:%]mrf.ﬂ, # and [ are olinear

Determine the equation of the lne perpendiouar to AC passing

theough &

Draw 2 sketch diagram.  has teo pobential x-cooedinates for o

I 3 rd _'.'
Ao gy =g+ —mF

L = A-ET)a
lﬂ--,ll'lp—l,—ll;l:-ll,—i—]i: "

L S

100 = p + 25 464 i
10 = p? S+ 4+ B ]
0w p? 4 dp - 32 WCip; =51

Omip+dip+E

p=d or p=-3

L Lime squation requires sohing s and .
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Midpoink formula
MHixiv)= |:::—:JI$.I
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ol 2 2/

Ml =1

Prove collinearity by proving tat the poirts

share a comman gradient.
Ay Ay
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myg=-— )
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Line equation reguires soiving s, and ¢ w.rt 8.
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Converting gradient (m) into angle of inclination (8)

S My =tanf

The angle of inciration (8] i ahways in relation to  horizontal plane in

an arfti-clodowise diraction.

Puitive gradent:

aii o L
tan =) -

The reference angle B equal
Lo the angle of inclination.

Neati —

e
an~{m) = ref £

Angle of ndination:
i & refl < = LHIF ("5 o str. )

The argle al incination must be

caloulated from the reference andgle.
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ANALYTICAL GEOMETRY
Conwverting a positive gradient into an angle

wan~ ) =@

The reference argle is equal ta the angle of indination,

Giwen: A= 1; - &) and #(3; %) are bwvo paints an a straight lne,
Determine the angie of incinstion
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o= LA 0
27N ang
X3=1I
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Given: straght ire with the equation 3y
angle of inclination correct ta bwe decimal places,

WA= make y the subject
- ¥
Iy mdx=4
4 5
I-TJ. — - note that m=0 L —— X
i
¢
W = pan & &
s - sul, i e sobve B &
— = pan g I
E =y
=
W

-me0; el o = argle al indination

A -

5. Determine the:

T

Conwerting a negative gradient into an angle
i oz 0
tan~'im) = ref £
Angle of inclination:
i ref £ = LB" (29 o Str Bre)
Given: (=% 3 and [M7; = 2) ane bwa points on a ﬂriﬂ'lt lime.
Deteririne the angle of indination.
¥

£i-5;3)

"~ ..

Given: straight lne with the equation ix + 5y = 7. Delerming the
angle of inclination correct ta bwe decimal places,

Ix ey =T
e - make y the subject
L T

k] 7
¥ om =g = - ke that meal

5 s

x

o= and - sub. m &8 a positive value
= = fand b debermrane e rafl .
& W

() =8

el 2o 306"
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@ & el £ - 18P
2 wnd 8 - 1H - 33 5
1x .
= |57.4

rel . + @ = 180"

m"{ %} -

sonel . £ - 225

e pef 2o LH0° - M2
B o DRI = 30T
oo L4 "
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Finding an angle that is not in

* EXAMPLE :
relation to a horizontal plane :
:El'uuljnl:htn:hg'am:ﬂ:m ing with the equation Iy — « = 5, which pasees through A amd A, SEraight line:
Construct & hortoontal plane, paralld o the s, - e o

= with the equation v + 2x = |0, which passes theough & and . M s the midpoint of 8C, A4, & and C are vertices
This will alow you to use the ‘aum of adpoent ¢ gy L g 44 = 84 and A ke on the s, :

anvgies on a sraight line’ in order to ciculate the T
wahee of the angle. : .
- " Quesions :
i ¢ 1. Determine the: following: :
A4 3 ;. a. The m-ordirates of 4 A M . :
Ke2y - i ? % v
e b. The m-ordirebes of 3. B _x=4 .
T I: c. The m-ordirates of 5. .
':.1 Wt type of triangle is A 5O Give a neason for your anseer. i y+a= 10 :
Li-Z: -3 EJ; HA(=5:00 and B(3;4), show that A B = 5T (leave your answer in simplest sud '
© form). :
8 - 4. If C(7; = 4), determine the co-ordinate of ¥, the midpoint of AC. :
43 - 5 Henoe, or ctherwise, determine the: bengith of M. .
- - |- ¥
—‘7""":"? b FABRCD k& a square, determine the co-ordirabes of £, :
* //r = 1 7. Solve for & cormect to one: decmal places. :
¢ Sohsions : - I
- A Iy—x =3 ._u_t:.:.-l_.uf El-'.,.--,l,"l—.'i—.ilh-ll}—-n-! dp = |,|.'|.=-—'.'|3+|-1-|--|||=;
=) E vy = 45 : 2 : - |'l5 - |"5 :
: 15 Owx+5 i b b X
P TETIT H SoAR = RBC '
& . % . i 2 —Smx H :
Ty B LTy : L Al=5:) | 537 B+i—4) :
& :".ﬂu:?l'{T\.T .
m = f@ar m = famf “how 4+ I 4 10 TR L 1Y | PR [ B = = '
: PONILE=-T) a
i = farnw i"ldl‘lﬁ R T ] Tr o= 1B E .
fax (3= : - | 5 MN = 1y/F (Midpt theorem)) :
TLE =a fux_ll::ijl - : - M50y i :
E " P I :ﬁ.ﬂ'rlﬂrflﬂﬂmum.ﬂmﬁiﬂﬂ'tdﬂgﬂ'ﬂ.m :
- (e o m-lrln ¥ =SS | makes N the midpaint for both dagonals ~ D(-% -8y |
N - Ll : :
.: ;+5rj_4l+xl - Bk E?.m,.l-'-i m o= dand :
i fp = i Ax :
= LR — (o + @) E rm=] i -l}_l-tl —J—-.'anﬁ' I
= L8F — (716" + 327 ;L A 8C s a right-angled triangle: i —Ji—- 3 | ;
v 1 =1 :
=T E X = — | | =-3 dan {-F}--'J :
Doosbmodr § 8 = 134 :
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Converting an angle
into a gradient
Sub. the refl . inbo s = mn 6.

Rememier to add the — Sign bo 2nswers for

;| negative gradients.

Giverc £ and Fid; 1) are points on a streight
kne with an angle of indination of 36,57,
Determire the vakss of m comect to bsa
decimal places.

¥

Fid;2)
T 4.

I

E

m o= Lan i

o mo= a3
=075

1. Make 2 quick rough sketch ¥ you are
given co-ordinates without 2 dening.

2. Bbveays make: v the subject if you are
given straightt line equations.

3. Ko your types of triangles and quad-
riaterals. Froving them or using kheir
Propertes & & CTIMON GICUITENCE.

4. The angle of incination is ALWAYS in
relztion bo the horizonial plane.




