Anageom tutorial

by Tomas Boril (borilt@gmail.com)

Start Anageom

Press “diamond” and “3”.

Fi~| F&r |Fa~| Fiu= | FE |FB F7 B
Foink|Veckor|Ling P1un-z|STI:I-} He1r | TAFFFox|k
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New problem

Press F8 and choose Problem, new.
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Now all old variables are deleted and we can start our new problem.
We want to enter these points:

A [2;1.5; 0]
B [4; 0.5; 0]
C[0; -5; 3]
D[2;-1;1]

Press F1 and Enter. Then enter point A.
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[ e char|Ling STO* THFFFOX|F
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f=how
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dipart. of abscissa
E:pu;nt+uectnr
T
g

e [e
wi [1.E
= [

Enter=0K

tpoint-vector
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Press Enter.
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Now we are in pause mode. If the result is big, we can scroll the screen by left and right arrow. Press enter to
leave the pause mode.



Ok. Now enter points B, C and D.

Fir] Fer [F3=| Fi~ | FE |FB F? B
Foint|Yeckor|Ling|F lane|STO*|He1r | TAFFEox]k

AlZ2.:1.5:0.1]
Bl4.:.5:0.1
ClaL s -5.:3.1
OlZ.5-1.51.1
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If you have entered some point wrong, enter it again, it will overwrite.
What is distance between A and B?

Press F1, 3, ab, ENTER twice and once more ENTER to leave the pause mode.

Fisl - i Fi-| Fer |F2~| Fi~ [ FE |FB F? B
R L H i Foink|Veckor|Ling|Flans|ZTO*|He e[ TAEFF x|k
L BT ALZ.21.5:0, ] ALZ.:1.5:0. ]
oy B distancs £ points

Bl4.:.3:0.1

point—wector [ CEREerIE__» G T T S

centre Df‘Dgr*auitu IAB| = 2.2Z607

Slarea of 30 &
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The distance is 2.23. I will be more brief in next questions so just follow screenshots.

What is point just in half between A and B?

Fi=| Fi= |F3=| Fi4~ [ FE |FB Fr B
e Foint|bector|Line|Flan:| sTO[He 10| AEproxk
lienter [x,d.0z)] aro .1 =.0 1 AlZ.:1.5:0.1
25 show X park of abscissa shhEenEe
Iidistance 2 points — Bl4.:.53:0.1
dipart of absciz=a ElEsinisRiah

Cla.:-53.:23.1

P polnttyector Fart: [1/2
gipoint-vector O0Z.:-1.51.1
icentre o a1l = =
alarea of SDga Y IAE = 2.2Fa07 IAE = 2.2F807
1-2 AB = [3.51.;50.1
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What is point in one third between A and B?

lienter [x,d.0z)] .. .
EEEhDN R = pI:rt.::.fuh;cissu Bld.5.5:0. 1]
fpolnttuvector park: Ji43 O0Z.:-1.:1.1
gipoint—wector |RE] = 2.23607
ricentre of gravity BE] = 2. 23607 "
Slarea of 30 & o 12 AB = [3.:1.:0.1
12 AB = [5.51.30.]1 1-3 A = [2. 6666731, 166673
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We can scroll and then press ENTER.

L |} - 5
Bl4.:.3:0.1
Cla:-53.:3.01
Ol2.5-1.:1.1

IRBT = 2.23607

172 AE = [3.:1.:041]

4 AE = [2.66667;1.16667;:0.]
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What is vector between A and B?

Fir] Fex [F3=[ F4~ [ FE |FB F7 B
o : Foint|Vector|Ling|Flane| STO¥|He 16 [ TARFE ox |k
T J50. 1 =0 R e L P

L Hte|ratroxfh
ienter EE,H, [¥3]

ter point.z? T ClB.:-3.33.1
CIOMGEsYss O[2.:-1.51.1
0 ifob ]

0Lz Sivector+uwector = = IABI = Z.23607
G| Bivector-uector S R s

Tivectortuectar (scl ot
12| Sdvectorswectar 12 AB = [3.:1.:0.1 4AE = [2.6866751. 1866730, ]
4AB = [2.66657;1. 16667301 4 AB = [2, 666671, 166670, ] +AB = (2.5 -1.:0.2
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What is angle between AB and CD?

We can do this in two ways — by vectors or by lines.

Fa| Fur | FE Fr
Line|Flane|sTO#{He 16| rarerox(e
&tuector—vectar

Tivectortuectar (scl

Fir] Fex [F3=[ F4~ [ FE |FB F7 B
Foint|Vector|Ling|Flane| STO¥|He 16 [ TARFE ox |k
CTOos Jesoe 7

Sivectorswectar T e i
At pectartnunber il E‘"" IRE1 = 2.23607
weckor: [cd 1| 12 AB = [3.:1.:0.]

Hivector+lsizel

1.2 HE <Enterzik__ <ESCCANCEL 2/ f AR = [2.66667:1. 1666710, ]
4 A047 1in, dependent |1 4 AE = [2.6666731. 1666750, 1 +AB = (2.3 -1.10.2
SHE = (2.3 -1.30,) SHE = (2.3-1.30,0 SAE o 3CO = 1.5708"
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Fi-| Fi- Fi- [ FE |FB F7 B Fi F7 ]
Foink|{Veckor Flang|ZTO*|[He 1R | TAFFE 0|k Foink[Veckor|Ling|Flane|STO* |He1r [T AFFEox|k
CITT. 1=Enter\_ (2 F'l:lir'ItE:' [ OS5 I-5IL.1
OlZ.| 2ienter (F'l;llr'ltp, YEC, ) NAFiance of Tines |AE | 2a 23607

Stenteriuniversal 220 e ———————————a
IR 3

a

&

Fir] Fer [F3=| Fi=~ | FE

enfer{direction’Z0 Tins: E‘“" ] B = [3.:1.:0.]
1.2

;5h-:-w . Ting: Jed 1 [Z.666673 1, 166ET 0. ]
tintersection CEnter=OK 2 C EEC=CAMEEL 1 ¢2.s -1,

4 AE

+AB ine+vect.or +AB £ *CO = 1.37Q08" +AB £ *CO = 1.37Q08"

+AE « +CD = 1.57E8" #+AB « «=C0 = 1.5708" #+AB « «=CD = 1.5708"
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If we do not like result in radians, we can exit Anageom and set degree mode and run Anageom again — it
remembers all variables. To access Exit menu, press F8.

i Fzr Fi=

[ ol e B ]
|AEB = 2.23&07

1-2 ABE = [3.:1.:00.1]

4 AE = [2.6666711. 166670, ]
+AE = (2.1 -1.:00.2

+HAE - *CO = 1.5702F

=2AE « €300 = 1.5703%
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Press MODE and set degrees mode.

il HIODE B
FL | FE | %

Fade 1|Fade zfPade 2

FUNCTION

TS

. FLOAT 6%

1:RADIAM

ZiLEGH,

Frefky Frint... Y
TVFE OF USE €314 + [ENTER] OF [E5C]

Run Anageom again — press “diamond” and “3”.
o 1ddtor] e [ e v ete ratrod)s

Oy I.3I:17

IAE = 2.23607

12 AB = [3.31.:0.1

1-3 AB = [2.6666751. 166675

+AB = (Z.5-1.30.2

+AE & *CD = 1.5vOEY

#+AB « 300 = 1.5703%
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Now we calculate angle again, exactly same way as before.

Fir] Fex [F3=[ F4~ [ FE |FB F7 B
Foint|Vector|Ling|Flane| STO¥|He 16 [ TARFE ox |k

Li
Stuector+tuector

THNE T — La 2 a5

IAE %:uec%nr;uec%nr o ; weckor cugckor 12 AB = [3.:1.:30.1

fvectortyector (sc ———————————————————§ = . T
-2 & acfarsvectar wector: h 143 AB = [2.6666731. 166675
1.3 2ivectorsnunber L | wecher: od 1| #AB = (2.3 -1.3:0.2
sAERAivector+lsizel CEnter=0K__» CESESCAMCEL 3 ) Lop . +00 = 1.5700F
+HAE +AEB &« *CD = 1.5708" ++AB &« #+CD = 1.5708"
#+AB » «=2C0O = 1.5708% #+AB « «=C0 = 1.5708" *AE »+ +CO = 90.°
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Nice. It seems that both lines are perpendicular.

Calculate scalar product of AB and CD.

B Fer |F2=| Fi= | FE

Fi- Fi F? B
Foint|Vector|Ling|Flane| STO¥|He1r|[TAFFEox]k

lienter (x.4,(Z)? - sl s
1.2 2ienter (2 points? 13 AB = [Z2.6666751. 166675
1-3| 3izhou L O+AB = (2.3 -1.30.3
Sivector+uector +AB £ *CO = 1.37Q08"
=t ectnr uectnr ]

++AB & #3C0 = 1.5703Y
+AE £ *CO = 20.°

*AB -« +CO = 90, ° *HB #{scd *CO = 0.
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It is 0. So they are perpendicular.

Calculate vector product between AB and CD and store it as vector c.

FE& TFB F7
ect-:-r Lunt STO*[H 1R | TREFE o

i enber (x,d, (Z2) . L i
1.3 2ienter (2 F'l:llr'lt:-E-:' ygckor g ckar - *AB = (2-, '1-;'3-:'
+HE E_ ETEE weckor: [ab +HE & +CO = 1.570Q08Y
+AB E:uec%nr+uec%nr weckor: jed 1| **AB £ +3C0 = 1.5708"
fvector-vector CEnter=0K__ ¢ ESC=CAMCEL 3 -
€A ki uectnr*uectnr (=) = *AE 2 SC0 = 90.°
+HAE ect.o L +AEB &« *CO = 90.° +AB #{=c) *CO = 0.
+AE *iac) +ED = . +AE #{scd »CO = 0. +AE = +CO = ¢2.:4.:10.2
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Press F5.
1-| Fer |Fer| F4= [FE |FB | FF_ |8
Foint[vector|Line|rlane|sT0[Hetpfrarproxe
& e — LZs3 Ie=30:
+HF =% w=1 a@n -, +AEB &« *CD = 1.5708"
A «+AB « «=2CD = 1.5708Y

narae oF neckar: [¢

< +AE £ +CO = 9@, °
Enter=OkK EZC=CAMCEL
e CESLCANEL SAE #(zcd +CO = 0.

+AB #¢{sc) *CO = 0. *AE = *CO = CZ.54.:10.2

HAB < +CO = (2. 34,3103 Foi2.34, 5100
ANAGEDM TEG AUTD FUNT /30 AMAGEOM DEG AUTD FUNLT [TE

What is area of triangle ABC?

A
ool il s el o7

Er=1-} arll — 1 S2oor «3*AE  +=+C0O = 1.57038Y

T — R Za3 LasU 7

aFed of 30 &

AB £ +C0O = 90.°
Enter=E__» {:s-:--:nu-::}n +AE #{sc) +CO = @O,

Sidistance 2 points
4ipart. of abscissa
Stpointtuector
&ipoint—wector

Fifentie of aravit = +AE = *CD = <Z2.:4.:10,0
Slarea of & +AE = *CD = (2..4..lﬂ 3 +oiZ2.34,310.00

Foid.sd.:1@. 2 Foid.s4.510@. 2 area HBC = 2.21584
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And what formula have you used to calculate it?!?

Do not panic, we have got help ©

Press F6.

lidistance 2 points
2ipart of abscissa
Sicentee of

+AB = *CO = (2..4..lﬂ bl
+c(Z.34.310.2

area ABC = 5.21584

+AE = #CO = (2,340 5100) ---m-msmmm-mm--mo---o---oo
+oi2. 34,510, =ABC

area HBC = 2.21584 area = 1<2 |+AB = +BCI
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And press F5.

Fer |Fix FE F?
Weckor|Ling ZTO%¥| TRFEFOX
w [T —="TTa

+AE = *CD = <Z2.:4.:10.0
+oiZ.3d. 31002
area ABC = 8.21584

=ABC
area = 1-2 1+AB = +BCI
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What is a centre of gravity of triangle ABC?

Fer |FZr FE F?
Weckor|Ling ETO%| TRPEFOX
o= o= waten LT

=§hDE . o +HE m?rwnmuw L. +c(Z.34.310.2

1sLance points _—' =

tpart of absciz=sa i i £ points: [abe area ABC = 5.21584

. fpointtuvector SN cEnter=mE__ CESCSCAMCEL 2, T TTTTTTTTTTTTTTT

o1 nt uec,t,c\r*

b - wABC
i =ABC area = 1-2 |+AB = *BCI
area = 1-2 1+AB = +BCI area = 1-2 1+AB = +BCI centre of ar. ABC = [2.; -1k
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We could scroll the result or save the result if we wanted.

Make line p from points A and B

. Po ing - 2 poi
ares 2f e-nter*liun1uer*5a1}2l:l = Anter Ting 2 beinks

42 enteridirectiona2 &
- 2Eshow . & peints: [ab | =ABC
FBC % bg}ﬁgﬁggtlnn CEnter=OK CESCSCANCEL ) oo = 107 |3AE = +BCI
areal Bdlineruvector area = 1<2 |+AB = +BCI centre of ar. ABC = [2.: -1k
centre of gr. ABC = [2.; -1k centre of gr. ABC = [2.;-1F <+p = «3AB = {[2.;1.5;0. 14k
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What is distance between line p and point C?

Fer |FZr FE F?
Weckor|Ling ETO%| TRPEFOX

7'_4-'«..(_- 1"|‘- H ].'.l- .-'

4Tenterﬂd1rect10n}2ﬂ
52 2how
& intersection

IFoink Jingl

77 Pruariance =ABC
=ABC| 22 line+uectar area = 1<2 |+AB = +BCI
ares ot <Enter=ik CEECGRHCEL ™ Copbre of ar. ABC = [2.: -1k

- péln
Elu + point centre of ar. ABC = [2.1-1F «3p = +3AB = £[2.:1.5:0. 14p
#p = ++AB = {[2.51.5:0, HF £+p = 0B = £[2.31.530. 4k IC €3pl = 7.34847
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You can also try to calculate distance between line AB and point C, it is the same.

Fi-] Fix [Fi-| Fu~ [FE |F& F? B
Foink|Veckor|Line|Flang|sTO*|He1e|[TAppFox |k

3Tenter~ tyniversal 220
4ienter-idirectiona20

Ik oint Tinel =ABC

SFBC| ZIETOM b ion srea = 12 |+AB = 3ECI
areal Yivariance centre of ar. ABC = [2.: -1k
— llnewectnr‘ t3p = £3AB = {[2.:1.5:0. 14k
w30 LF 5 t3p = +3AB = £[2.:1.5:0. 4k |C +3p| = 7,34847

IC ++pl = 7.34547 IC ++pl = 7.34847 IC A6 = F.3484F

AMAGEDM DESAUTO FUMC 030 AMAGEOM DEGRUTO FUMC 030 AMAGEOM DEGRUTO FUMC [T

Calculate intersection of line p and line CD and store this point as X.

Wﬁ] 1-| Fe= |Fa~| Fu~ [FE [FB | Fr |FB
Foink|{Ysckor Flane|TO*|{He1e|TAPEFox|k Foink[Yeckor|Ling|Flane|sTO*|He1r{TAEpF ox|k
1fenter (2 points) LR

=ABC| Zfenter (point,wec.2 interseckion of Tines area = 1<2 |+AB = +BCI
area EEQEE;EET;;EE?SH%E centre of ar. ABC = [2.: -1k
cent] 5 Tine: Jod 1| #+p = «2AB = {[2.:1.5:0. 14}
g Serses CEnter=0K__ CESCEEANCEL ) |0 e3p| = 7, 34847

IC <] 8)line+vector IC #+p| = 7.34247 IC «+AB| = 7.34847

IC #+AB| = 7.34847 IC #+AB| = F.34847 #p 0 #3C0O = [3.51.30.1
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Fir [Fav T
ot el e s s
ar*?:l;‘—ﬂ—'-*ﬂn—-—*m“—'—u\l centre of ar. ABC = [2.5 -1k

Ew” #3p = #3AE = £[2.11.5:0. 14k
N Entersii P IC €3p] = 7.34847

Enter=0k ¢ EZC=CAMCEL 3

| IC +3AB| = 7.34847

IC «+AB1 = 7.34347 *p N £3C0 = [3.:1.:0.1
sxp 0 300 = [3.31.30.1 Al3.31.:0.1
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Enter plane r: 2x + 6y + 4z — 8 =0

Fi
ect-:-r Lunt He1F

FE& F7
ETO* THEFF o

%EH%EWS pmgtﬁém e =t 4p = £3AB = {[Z.:1.5:0. 14k
»p 5 2 LB IC #3+p| = 7.34847
IC « Eilnter*sec.. line,pl. :E IC ++AB| = 7.34847
Ic ¢f Gjjnterses, = mlanes | UG £+ 0 €300 = [3.11.:0.]
+#p | Bdvariance of planes HWlF.31.:0.01
Al3.31.:0.1 Al3.31.:0.1 Br = {2.x+6.g+d.=+-8. =03
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Enter vectors a (3; 3;-1) and b (-1; 4; 1)

Fir
Weckor Lunt TI:I-> H-z1|>

IC ¥l = 7. 3484?
IC ++AB| = 7.34847

F7
THEFF o
T

&nker weckar

I

3
3
E:uectnr+uectnr
T

IC #p N £3+C0 = [3.31.:30.]
ap :uec%nr;uec%nr‘ e 58 7 VY S SR

tvectorsgector (sc CEnter=OE__ CEZL=LANCEL PR Le ik
13| Bluectors:vector = R B = (2wt bz 8. =03
#rr = {2 wtb udd, =4+ -8, =00 #rr = {2 wtE.gtd,. =+ -8, =03 #ati.33.3-1.2
TYFE O U=E €314 + [EMTER] OF [EZC] AMAGEDM DEGRUTO FUMC nezn AMAGEDM DEGRUTO FUMC 00

And in the same way vector b...

IC «+AB| = 7.34247

#p N 300 = [F.:1.:30.1
wl3.:1.10.1

#r = {2 xHG.ubd z+ -850 =00
+al3.15.:-1.2
#hi-1.34.51.2

AMAGEDM DEGALTO FUMC [TEI]

Enter point E (5; 0; 0)

Fer |FZr FE F?
Wackar|Li £T0% THEFFOX

&nkgk Foint

*p N £3C0 = [3.3:1.:0.1
WI3.31.30.1

# = £2.x+b.utd =+ -B.=0%
+al3.13.:71.2
+hi-1.:4001.00

SEhte 3
Jtdistance 2 points
g part of abscissa
[

¥ [E
w0

= [0
£ Enter=0kK A

point+uector

point—vector
ricentre of grau1tg
Slaresa of

£ ESC=CAMCEL A

*he-1.34.51.2 o -1.34.51.2 El5.:8.30.1]
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Enter plane s: it includes point E and vectors a and b.

Fer |FZr
Weckor|Ling
= O —

Al3.sl.:0.1]

FI-| Fo- |Foe) TE (FE | _F7__|fB
Foint|vector|Ling sTO#{Hele|rapprax]k
i 1 E-nter* (2 points)
i B LarLp :

FE F?
10 THEFFOX
R TRAD

RIS ajiﬂ.;,ﬁ“ Ln1VErss oint: 2 Br o= (2.x+6.utd,z+-B.=02
#- = E 1nter~5-ec, éin?,pl. '-'*C:W“ Ii +al3.33.:-1.2
+a(3| Giintersec, o planes | | ver ST PEEFED P

Filpoint planel e : ESLZCRNLEL
+b{ - Bdvariance of planes e EELCCANGEL EL[5.:0.30.1
ElS.:0.30.1 E[S.ED.ED ] #z = {E+kkrat+lssbr = {-F.:b
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Calculate intersection of planes r and s and store it as line q.

Fi-] Fix [Fi-| Fu~ [FE |F& F? B
Foink|Veckor|Line|Flang|sTO*|He1e|[TAppFox |k

mlde sy e w e T

1: E-nter* {3 pn1nt5}

2ienter(point.2 wec) i intersec. 2 Flanes # = £2.x+b.utd =+ -B.=0%
Ztenfer funiversal s ——————— T .-
A2 =haw *at3.33.5°1.2
5 interzec. Plane |5 1| +b{-1.:4.:1.2
CEnter=OK CESCECANCEL 2 £ (5. =0, =00, ]
s lpoint plane hEEnE
ELl5.] S8dvariance of planes | E[5. 30,3001 #z = {E+kkratlesh) = [-Fo:b

#z = {E+kkratlssby = £-F.:F #= = {Et+keratlerbd = {-F.oF #r 0 #s = «+{[4.91304; -, bk
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Press F5.

ol il ond

+a(3.13.2-1.0
*hi-1.i4051.02

EIS.:0.:0. ]
Enter =0k ESC=CAMCEL
E ol {ESCSINGEL $z = (E+kwratlerhd = {-T.:b

#z = {E+kkratlesbd = £-Fo:b #- 0 #=s = £2{[4.913045 - 30k

#r 0 #z = £+{[4.913045 -. 3k £>q{[4.31304;5 -. I04345; 0, 14k
ANAGEDM TEG AUTD FOMC 0730 ANAGEOM TEGRUTD UM [TEL]

FE
T e oo

narme of ling: [4

Calculate intersection of lines p and q.

1] Fér |Fi~| Fu~ [ FE [F& F? B
Foink|[Yector|Ling|Flane|sTO*|Help{TAERPF x|k
U e s e La S
interseckion of Tings +bd-1.:4.51.0
ElS.:0.:0.]

Ting: |3 1| #= = {E+kkiatlsrbl = {-7.:b
 SEnker sk CECCRHCEL ¢ g 1 4z = +34[4.913047 -, 30k
#r N oHs = £3004.91304: - 36k £xad[4.91304: -, 30434820, 14k

£+g{[4, 91304 -, IO434550. b £3p 0 €4y = Q.
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You can see that the intersection does not exist.

Calculate point Z which is point A moved in direction of vector c.

Fir] Fex [F3=[ F4~ [ FE |FB F7 B
Foint|Vector|Ling|Flane| STO¥|He 16 [ TARFE ox |k
o S W R e

ElS.:0.:0.]
#z = {E+kkratlesh) = [-Fo:b
wector: [o __I| #~ 0 #= = «3{[4.91304; -, 3ck

1:enter
25 show
Sidistance 2 points
d4ipart. of absclssa

[x,g, [-30]

Eoink+ueckar

E: poinh—es I Enter=0F, ESC=CAMCEL .- .
S P O ity [-30 HIEEEIE CESESCANCEL 32 gy f [4, 913045 -, 3043455 0. 1k
Slares of 30~ po 14F #3a{[4,913045 -, 30434830, 1P £3p 0 49 = 0,
E¥p 0 Edgy = L £3p N &4y = 0. A+ +c = [4.:5.5:10.1
AMAGEOM DESAUTO FUMC 030 AMAGEODM B DEGAUTO FUMC 0430 AMAGEODM DEGRUTO FUMC [ ]

Press F5.

i~ Fe= |F3=| Fi~ [ FE |FB F? B
Foint|Vector|Ling|Flane| STO¥|He1r|[TAFFEox]k
ET s s T

#z = {E+kkra+lssbhl = L-F.:b
#r N #s = £3L04.91304: -, 3ck
Gk =3a{[4.91304: -, 30434530, ¥

narae oF Foink: [Z

€ Enter=OK ]

1
c ESC=CAMCEL v

3 T f3p N o3y = 0.

R N oEdy = 0. A+ +c = [4.:5.5:10.]

A+ +c = [4.:5.5;:168.1 204.:5.5:10.1

ANAGEDN MW DES AUTD FUMC 0/30  AMAGEOM DEGAUTD FUNT [TE]

Enter line r, which has direction of vector b and and goes through point Z.

rotlod ol s o
# 0 #s = £+{[4.913045 -. 3k

a3ty J

H w 0o .
#r 0l g: E-nt.er*(dwec.t.mn}ZD w3 f[4,91304; -, 304342: 0, 14k
gl SEshow veckir: b — | F*r 0 oFdw = 0
3P % bgrt‘?gﬁggtlnn CEnter=OK CEsc=CAMcEL ) A + +c = [4,55.5510. 1
A + | 8dline+wvector A+ +c = [4.:5.5:10.1 Z04.:5.5:10.1
2[4.:5.5:10. 1 2[4.:5.5:10.1 i3r = (Z4+kkdb} = {[4.:5.5:k
ANRGEDM [EG AUTO FUNC 0730 ANAGEOM DEGAUTO FUNC 0730 ANRGEOM TEGAUTO FUNC 5D

What is distance between line r and point E?

Fi-] Fe- Fu= T FE |FB F? B Fer |FZw FE&
Foint|Veckor Flanc|>TO¥|He 1R | TAFFEox]k Weckor|Ling ETO* H-z1|> mwr-:-x

=T Ztenter (point,vec,? " i .

#- n| Zienteriuniversal 220 Irink Tinel +ag {4, 913043 '.354348.@. 14k

oy géﬂgﬁﬂdwecmunhzn Tront: b ]| % N +da = 0.

3 %:intersectinn Tine: [ 1| A+ +c = [4.35.5:10,1
fuariance CEnter=0K__ ESL=CANCEL 3 . .

A + o ineruector L Emer 204.:5.5:10.1

2[4, Z04.:5.5:10.1 w3 = {Z+k#+br = {[4.:15.5:

£ = {F4kkdbd = £04.35.5:F £ = (FHkwrbr = {[4.:5.5:5¢ |E £ = 2.4113
TVFE OF USE £314 + [ENTER] OF [ESC] ANAGEDH MW DEG AUTD FUMLT 0730 AMRGEOM TEG AUTD FUNT [TE]




Enter 2D lines, s: 5x -3y +1=0and t: 2x +2y—-6=0

ERAE B A R I Il A

lienter (2 pointsy snbek Ting - universal 20

F 2
Ling

AL
ETO#|He 1R |[TARFEOX
Ty = ooy

eraf| Zienter tpoint o wec, axsbrecs FE N R = 0,

+sp M R | e B A+ +c = [4.:5.5:10. ]

A+ | Sizhow . b [F Z04.:5.5:10.1

A ML e el i —— VTS SR
++r [ 8l1Tne+vector IE ¢+r| = 8.4113

IE ¢3rl = 2.4113 IE ¢+rl = 9.4113 t4s = {S.c-3.u+l. =03
AMAGEOM DESAUTO FUMC 0430 AMAGEODM DEGRUTO FUMC 0430 AMAGEODM DEGRUTO FUMC [ ]

And in the same way line t.

Fer | F2 FE F?
Weckor|Ling STO* THFFE X

A+ +c = [4.35.5:10. 1]
Zl4,.:5.5:10. ]

w3 = {Z+k¥+by = {[4.:5.5:
IE #3r| = 8.4113

#5 = {O,x+-3.utl.=00

£2h = {3t gt -6, =03
ANAGEDM DEG AUTD FUNLT [TE

What is angle between lines s and t?

Fer |FZw FE& F?
Weckor|Ling ETO* THFFE X

= M 3 Fr
FIREYF Tane > TO* |H& 1k | TAFFF x|k
lienter (2 points?

fenter (point,wec.?
enteriuniversal 220
enteridirection»ZD
ko .

intersection

Zl4.:5.59:10. ]
t3p = Z2+k#sb} = {[4.:5.5:k
IE #+r| = 8.4113

|E +{errrerryroy s = {G.x+-3ou+l.=02
bt w3t = {Z2.xtZ.ut GL =00
bt = {0, wdP g+ -6L =02 s« 3t = V596387
ANRGEDM DEG AUTO FUNC 0730 ANRGEOM TEGAUTO FUNC [0

Enter 2D vectors, e (3; 0), f (3; 3*V3) and g(8;8)

Fir] Fex [F3=[ F4~ [ FE |FB F7 B
Foint|Vector|Ling|Flane| STO¥|He 16 [ TARFE ox |k
[ R SR P L L

w3 = {Z+k#+br = {[4.:15.5:
IE #3r| = 8.4113

IE =uec%nr+uec%nr w5 = {S.x+t-3.u+l. =03

eag| Bivector—uector = L | eat = {Z.wtZout -6, =03
Tivectortuectar (scl CEnter=0F__ EEL=CANCEL 1

+#t] Bdvectorswectar Etercle = .ESII AMCEL 5 ¢ €3+t = F5,9638°

s s +3t = F5.9638° s« 3t = V596387 F+ei3. 0.0

TYFE OF USE 314 + [ENTER] OF [E5C] ANRGEDM TEGAUTO FUNC 0730 AMAGEOM TEGAUTO FUNC [0

And in the same way vectors fand g.

rotlod ol Fndl ol ns o7
w5 = {S.x+t-3.u+l.=03

bt = {2.mtZou+-E.=02

s & 3+t = F3.9638°

+2(3. 30,2

+f(3.:13.196152
Fe(3. 30,0 *a(2.:8.2
ANAGEDH TEG AUTD FUNLT 0730 AMAGEOM TEG AUTD FUNLT [TE

But the vector fis 5.19615. We wanted 3*\3. What is wrong? Nothing, just turn off approx mode by pressing
F7.

Fer |FZr FE F7
Weckor|Ling ETO%| APPEOX

s £ 3L = PS.963E°
+e(3.10.2

(3.1 53.19615)

¢ EFC=CANCEL 2

i-enter Cxad, b=
2=enter L2 pointsd
f=§129
S5tvector+uectar
%:uectnr—vectnr

O Frlactorevectar (sc) DL #al8.18.0

+q{| Sdvector=wectar +qi8.3:8.2 +q({ 838

#0838 #0838 o= (i IHL0TN

ANRGEDM TEG AUTO FUNC U730 ANAGEOM TEGAITO FUNC U730 AMAGEOM TEGAUTO FUNC [TED

Ok. It is all right. It was stored correctly. It was only because of approx display mode.



Are vectors e and f linear independent?

Fer |FZw Fr
Weckor|Ling HFFFoX]

FE& TFB
ETO#|HeTr|

L
Ttuwectortuectar (scl

s g Egg%gp;ﬁaﬁggp Tingary dependent weckors? Fe(3. 0.2

el A: UE":-tDF'+I512EI T N | +H(3.:5.196152
+fi| BEivariance wecter: [f 1| #aiS.:8.2

2qi E Pntaplup ______ CEnter=0K___» CESESCAMCEL 3 ) Lo¢oa

+a¢ -u. +q(g:32 o= (3130300
= (R 30300 = (333l C300 2 ?1d #f = falze
ANAGEDM TEG AUTD FUNLT 0730 AMAGEOM W DEG AUTD FUNLT /30 AMAGEOM DEG AUTD FUNT [TE]

No, thery are not. So they can be understanded as coordinates.

How you can express vector g by sum of vectors e and {?

LR Eck #: S B
EWEE%@?EEE%Q? (=) H—‘:“‘*—;:*;"*’r*:* on 2vecrs +(3.35.19615)
Fivectortnunbet taraet vecter: [3 Sqif. 0.
Hivector+lsizel 1. wector: [e ] o
B:variance 2. ueckor: [F #8182
+ai E QD%?EEDEE Endent CEnter=OK_ 3 CEEC=CAMLCEL - = (F33RLC300
+f £h d o= (333l (30) +2 ?1d #f = falze
e ?ld +f = false e ?ld +f = false +2 = klkte + LIk k1, k2=1b
TVFE OF USE €314 + (ENTER] OF [ESCT ANAGEDM DEGAUTD FUNT 0730 AMAGEOM DEGAUTD FUNC [F e

+F(3..5 196153

+qi8. 18,0

+a(g: 82

o= (Fi3kL(300

+2 71ld + = fal=e

A2={040 (3 I-0-F2 -Bk(T0000
IF el

AMAGEDM DEGAUTO FUMC

These numbers are coordinates of vector g in the base of vectors e and f. We can turn on approx display mode
by pressing F7.

Fi-] Fix [Fi=| Fu~ | FE |F& F? B
Foink|Veckor|Ling|Flane|STO#|He 1R | TAFFFOX|F
T g A T TEETTS

+qi8. 18,2

+a(g: 82

o= (Fi3kL(300

+2 71ld + = fal=e

A2= {040 (390,51 -Bkl (30000

A0 k1, kP={-1.127A7; -1. 53963
ANAGEDM DEG AUTD FUMLC [T

Rotate vector e so vectors e and f will be lineary dependent.

Ok. But we do not know the angle at this time.

7'-|'«.D- -uD- .-'

Etuector—vectar
T ivector+tuectar (scl +q({ 838

e e = (F1ERl0I00
H

fuectordnumber

uectnr+lslzel : 1| +e ?1d *f = fal=e

T R R <EnbersIK s ESCSURNIEL ) 2= {5 (3} /9531 -84 (309}
42=1 D17 lin. dependent 3 2=L8k (30000 Rl (309 4T kL, k2={-1. 127071 -1.53962

A0 k1, kZ={-1.127A7; -1.5396F A° kl, ke={-1.12707; -1.5396F *= « +f = 60.%
ANAGEDM DEG AUTD FUMLC 0730 ANAGEOM MEW DEG AITO FUMLC 0730 ANAGEOM TEGAUTD FUNLC LEL: |

Ok, it is 60 degrees.

Fi-] Fix [Fi-| Fu~ [FE |F& F? B
Foink|Veckor|Line|Flang|sTO*|He1e|[TAppFox |k
oS L= =

o= (F3RI(300
+2 71ld # = false
A2={04 (3 9-0,F1 -2l (30400

5Tuectnr+vectnr
&fvector—vectar
T ivector+tuectar (scl
gluectnrxvectnr
A:

wvectordnumber
vector+lsizel

=) BLUsEbonY + A7 k1. k2={-1,12707: -1.53962
¢ R 347 k1.k2=(-1.12707: -1.53963 +e 2 +F = £0.°
te ¢ ¥ = 60.° 42 ¢ *f = 60,° +e + £0° = (1,5:2,59508)

AMAGEDM DEGALTO FUMC 0’30 AMAGEODM DEGALTO FUMC 0’30 AMAGEODM DEGALTO FUNC [T



Fi~| Fe- |F¥v| F4~ [F5 |FB | Fr_ |8
Foint[vector|Line|rlane|sT0[Hetpfrarproxe
bk LS S L L0 L e

+2 71ld # = false

42={2% {30 9-8-F1 BT (30792

nare oF neckar: [& 1 - o L
Enfer=hE_ TETLoCANLEL - 3 A7 kl.kz={-1.12707: -1, 53965
g O T L. B3 e & #f = G0L®
2 & # = 607 2 + 5O = (1.5:2.39805)
e + BT = 01,533, 59808 +eil S 2. 598080
AMAGEOM DESAUTO FUMC 0430 AMAGEODM DEGRUTO FUMC L]

dt=ize
fuectortuyector
fuector-vector

FE F?
10 THEFFOX

Fer |F2r
Weckor|Ling
S . = =

42={2%[{30-9-8-F1 BT (30-92

4z={ Giwectorowector 47 k1. k2={-1.12707s -1. 53963
LB fuectarsyector size i 0 0 0 0 ]| 4 s #f = G0.°

se |t syl se + BB° = (1,5:2,59808)
+e JAriance +eil.51 2. 595050 +eil.51 2. 595050

+ei1,5; 2. 59005} e =¥ |11 = €£.5;.566025) e =¥ |11 = €£.5;.566025)
AMAGEDM DEGAUTO FUMC n/30 AMAGEODM DEGRUTO FUMC n/30 AMAGEODM DEGRUTO FUMC [P
Press F5.

Fer |FZr FE
Weckar|Ling £T0%

47 k1. k2={-1,12707

F?
TRFEFOX

-1.53963
’ nﬂmeﬁfu*ctﬁr:li Zz ﬁ ;ED=—6?105-2 598'38)

o orERTIE o CDUNGLY  o¢1.5:2.596000
+ei1.5:2.59808) se =3 1] = {.5:.866025)
se =3 111 = ¢.5;.066025)  +e(.5;.066025)

AMAGEDM DEGAUTO FUMC [TEL) AMAGEDM DEGRUTO FUMC [TEL)

Are vectors e and f linear independent?

T fuvector+tuectar

Fer |FZr FE F?
Weckor|Ling ETO%| TRPEFOX
FL - Rl 0 I 0 m

+2 2 #f = G0.®

e + G0° = ¢1,3:2.398052
+e(1.5:2.599202)
e —r 111 = . 31.3660252

2,51 . BEE025)
2 7ld = true

. Sivectorswectar
9t vector+nunber
+e | Atvector+lsizel 1
so¢| Bivariance Enter=0K__3 ESC=CAMCEL
Cirotation
+e Y Tin. dependen 2 =x |11 = ¢,5:.8660250
e, 5. BEEE25) Fel, 5. BEEE25)
TVFE OF USE £314 + [ENTER] OF [ESCT ANAGEDH BE DEG AUTD FUNT [TEL]

AMAGEDM DEGALTO FUNC [T

Yes, they are. So they cannot be understanded as coordinates any more.

How you can express vector g by sum of vectors e and {?

It is tricky question because e and f are not coordinates. Let’s see:

Fi=| Fi= | FE F?
Ling|Flang|3TO¥|He 1R | TAFFFOX|F

rtuectortuectar (sch
+2 | Bivectorswectar e
3o | 2ivectortnunber tardct ueckor: [3
Hivector+lsizel 1. weckor: [& ]
el BE WAl ance 2. weckor: [f
e E g‘ﬂl‘?ﬁf‘jge CERteralE_ s ESL=CANLEL
+af depen 2,51 . BEE0Z5)

2 7ld = true
ANRGEDM TEGAITO

2 7ld +H = true
TVFE OF USE €314 * [ENTER] OF [E5C]

FUMC [TEI]

Exactly as I have said. Press ENTER and ESC.

-:ve;{,- ™y
3

wgckors rmusk b indsrsndent!

Enter=0K

e BERIELE
+el, 5. BEEE25)

2 7ld = true
ANAGEDH B DEG ADTO

FUNC [T



Start new problem and calculate the area and the centre of gravity of this polygon.
y

)

+2 + BT = (1.5:2.59808)
201,512, 59205)

#2 => |11 = (.51,.8R6025)
2,51, 9660250

F2 7ld #H = true

AMAGEDM DEGALTO FUMNC /20 AMAGEODM DEGALTO FUMNC [TET]

Enter all points A through H.
Fir| Fir |FZv| Fi=| F2r [F3=| Fi= [FE |FB Fr [:]
Foint|Veckor|Ling P1un-z STI:I-} H-z1|> J'ﬁwr-:-x b Foink|Vector|Ling(Flane| S TO#{HeTe| TARFFox|k

All.21.1 All.s1.1
nae BlZ.12. 1
o Cl3.:0.1
= DI5.13. 1
10,1
1.1

&nkgk Foint

Enter=0F, ESC=CANLEL El4.
Flz.
RHAGEOM  DEG AITH FINE U7E0  RMAGEOM  DEGAITH FINE U7E0 AMAGEOM  DEGAOTO FUNC [T

P-:unt '.'-zcl:-:-r' Lme P1un-z|STI:I-} Hi1r J'ﬁwr-:-x b

|- earn
E[S.:B.
O[3.:3.
El4.:0.
Flz.:1.
GI7.:5.
Hio. 9

AMAGEDM DEGALTO FUMNC [TET]

Fi~] F&r |Fa~| F4= [ FE |FB F7 B
Foint|Vector|Ling|Flane| STO*|He1e |[TARFE ox|k

LT 3. 5T

ETshnw

Zidistance 2 points O[5.:3.1
d4ipart of abscissa El4.:0, ]
Sipoint+uector =
%=P01Et uegtnr " FI2.:1.1
fcentre o rraui .
2! area of 3Dg i BI7.235.1
EH i G[? 5 1 HI@. 4.1
HI@. 4.1 HIO.:4.1 area ABCOEFGH = 2&.
TVFE OF USE €314 + [ENTER] OF [E5C] AMAGEDM TEG AUTO FUML U730 AMAGEOM DEG RUTO FUHL 1750

=enter
25 show .
Zidistance 2 points
g=PaPt of abscissa
=)

[x,g,(z)]

fpointtuector
Ppoint-uectar

min & Foints: [abcdgfdnh
F EECICARREL
GL

X H[D 4 1 area HBEDEFEH = Z26.
area ABCOEFGH = 2&. area ABCOEFGH = 2&. centre of ar. ABCOEFGH = |k
ANRGEDM TEG AUTO FUNC 1730 ANAGEOM TEGAUTO FUNC 1730 ANRGEOM TEG AITO FUNC TS

El4.:0.1

Fl8.:1.1

GI7.:5.1

HIE. 54,1

area ABCOEFGH = 26&.

4" ar. ABCOEFGH = [3.75;2.1

AMAGEDM TEG AUTO FUML Fayt

Enjoy Anageom! And remember — if you like it, donate, please. More info in readme.txt.



