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SYSTEMS OF EQUATIONS



Prior knowledge : linear Equations (Form 1)

6.3 Simultaneous Linear Equations in Two Variables

- involves TWO variables
- solving the simultaneous equations using the method of

SUBSTITUTION or ELIMINATION
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Prior knowledge : linear Equations (Form 1)
Solve the following simultaneous equations by using substitution method.
x—3y=7

dSx+ 2y =1

Answer :

x—3y=7——1
dx+2y=1—2

Express x In

terms of y 7y =—34

y=—2

From1, x=7+ 3y —— 3 Substitutey =—21in 3

Substitute 3 in 2. x =74+ 3(-2)

S(7T+3y)+2y=1
35+ 15y+2y=1




Prior knowledge : linear Equations (Form 1)

Solution by using graphical representation.

K
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Prior knowledge : linear Equations (Form 1)

Solve the following simultaneous equations by using elimination method.
dx+ 3y =38

x—3y=72

ldentify the
variable with the same
coefficient

Substitutex =21in 1 :
42)+ 3y =38
3y =0

) We use + since one of the i
Eliminate y by 1, +,2 ST S
1 1< FEcoefficient is + and the other is —

1+2:5x+()=1()r____________
5x = 10 1 We shall use — if both

: coefficient is + or —

Answer :

===
4x:+3y::8—1
){—3y|=2—2




Prior knowledge : linear Equations (Form 1)

Solution by using graphical representation.

4x + 3y =3
X 2 —4 . | | . ,. x—3y =2
y 0 8 X —72 2
y —iZ 0




SYSTEMS OF EQUATIONS

- 3.1 System of linear equations in three variables.

- 3.2 Simultaneous equations involving one linear equation and
one non-linear equation.



3.1 System of linear equations in three variables.

Involves LINEAR EQUATIONS ax + by +cz=d

where a, b, ¢ & d are constants.

2 variables 3 variables




3.1 System of linear equations in three variables.
Systems of equation in TWO and THREE VARIABLES
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3.1 System of linear equations in three variables.

Solutions to Systems of Linear Equations in Three Variables

only one solution Infinitely many
solutions

hFE

No solution




3.1 System of linear equations in three variables.

Solutions to Systems of Linear Equations in Three Variables

One Solution Infinite solution

(‘x9 y’ Z) NO SOIUtion cpm 3D Plotter



3.1 System of linear equations in three variables.

Methods to find the solution the Systems of Linear Equations in
Three Variables




3.1 System of linear equations in three variables.

Solve the tfollowing simultaneous equations using substitution method :

2x+y—z=17
X—y+z=2

X+y—3z=72



3.1 System of linear equations in three variables.

2x+y—z=7T—1

Substitute 4 in 3,

Label all
equations

—-Xx—27=-95
—3—-2z=-15

X+y—3z=2——3

from1,y=7-2x+7——4

Za—al

Substitute 4 in 2,

Substitute x =3 and z=1in 4 to get y
y=T7-203)+1

express y in

xX—(T—-2x+2)+z=2
3x=9

terms of
x and 7




3.1 System of linear equations in three variables.

Solve the tollowing simultaneous equations using elimination method :

2x+y—z=7
X—y+z=72

xX+y—3z=2



3.1 System of linear equations in three variables.

Label
new equations as
4 and 5

2x+y—z=T7T——1

3+y—3z=2

X—y+z=2—2

|dentity
the variable with the
same coefficient

y—3z=—-—1——25
X+y—3z=2——3

Eliminates y by 4 + 5,
Eliminates y and z by 1 + 2,

— -3 =—-1+(-1
2x+x+y+(—y)—z+z=T7+2 y+y+z+(=32) +(=1)

—2z==2
3x =9 <
x=3 Za=—al
Substitute x =3 in 2 and 3 Substitute x =3 andz=1in 1
3—vy+z=2 28)+y—-1=7

—-y+z=—-1—-4




3.1 System of linear equations in three variables.

(Alternative)

2x+y—z=T7T——1 Eliminates y by 2 + 3

X=y+z=2—-2 |dentify 2x—2z=4
X t+y—3z="2 3 the variable v.vijch the 2(3) =2z =4
same coefficient D, =_12

Eliminates y and z by 1 + 2,
X+ x+y+(—=y)—z+z=T7+2
3x=9

Zo=—l

Substitutex=3andz=1in1
2Q)+y—-1=7

x=23

y=2



3.1 System of linear equations in three variables.

Solution by using graphical representation.

2x+y—z=7
X—y+z=2

xX+y—3z=2

(3.2.1)

""" cpm 3D Plotter



CASID SCIENTIFIC CALCULATOR fx-570MS

3.1 System of linear equations in three variables.

=-V.~.A.M.

Verify your answers using calculator

2x+y—z=17
voyhz=2 L
xX+y—3z=2
RCL [ENG ./(\
- Key in the values in order of the unknowns. 2 @ © l DEL |Aci
] rHAl-l.Ll rvu—. n nCr
- Always push the button “=" after each value is entered. FVENEE NG | €9 =
rS-SUMy f rSVAR-.p rmsm n r* /91Pol(r #higRec(
- The answers are given in the order of x, y and z. & ! l 3 l - =

Imy S

Rnd RGH rﬂ
l | ” _‘;EXP‘_s Ans | (




3.1 System of linear equations in three variables.

The use of calculator is only to verity your tinal answers.

Turn on your calculator.

CASID SCIENTIFIC CALCULATOR fx-570MS

=-V. = A.M.

MODE CLR &

SOWVE = d/dx - | Y/ X.J10GIC CONV

e —

lcae| |(fdx| > 5x'1 CONST

dlc N x3 DEC “~ HEX 10* BIN eX0CTe
abjc | La? [Nl A |8 logl|H| In

C sin! D cos E tan?! F

hyp [ €oS tan

L - Y M- M

e — - — e —

l'EN—G(( ) 5 M+

Largd  Lapsd  Lconjgd prtcld
T INS OFF

7lmm@mcl

VAT K rV( T '| m ner

SSUH-,f I—SVAY-, p rDlSIR, n rkr/&’]h)l r>asbigRec(

hﬁhmf—“

Rnd Ran# rRe~imy ¢




3.1 System of linear equations in three variables.

The use of calculator is only to verity your tinal answers.

Push the button MODE until EQN
appears and push button 1.

CASID SCIENTIFIC CALCULATOR fx-570MS

=-V. = A.M.

<. Mope cir ON

SOWVE = d/dx - | Y/ X.J10GIC CONV

e —

lcaLc | fdx] D !x'1 CONST

dlc e x3 DEC “~ HEX 10* BIN eX0CTe

ab/ci il v a2 | A || logl|[f| In

Csm Dcos Et\ 3

COS fan
- [ MRS Y M= M

ReL 8 [EnGIRIEEC W[ s M+

Largd Labsd  Lconjgd DT! LeLd
T INS OFF

7Jﬁmﬁ?sﬂma

FMAT B pVCTam ner

4‘_,(‘“F_‘F“F—W

rS-SUM~ f S:VARq p. pDISTRy n prreq Pol( biRecl

hhhﬁ[’ﬁ

Rnd




3.1 System of linear equations in three variables. ||

The use of calculator is only to verity your tinal answers.

MODE cir ON

UNKNOWNS? will appear s

XJLOGIC  CONV

e —

‘[cm [ fdx | > !x'1 CONST

dlc e x3 DEC “~ HEX 10* BIN eX0CTe

ab/ci il v a2 | A || logl|[f| In

push the button 3. ‘ w— Y

COS fan
- [ MRS Y M= M

ReL 8 [EnGIRIEEC W[ s M+

Largd Labsd  Lconjgd DT! LeLd
T INS OFF

7Jﬁmﬁ?sﬂma

FMAT B pVCTam

4‘_,(‘“F_‘F“F—W

rS-SUM~ f S:VARq p. pDISTRy n prreq Pol( biRecl

hhhﬁ[’ﬁ

Rnd




o o o o CASID SCIENTIFIC CALCULATOR fy-
3.1 System of linear equations in three variables. = Gl

The use of calculator is only to verity your tinal answers.

— 1 on
AP e S Y MODE CIR
AR R PR
SOWWE = d/dx : . " y /. X.JL0GIC CONnV
X + 7 = 2 2 _[CALC (fidx:| e 5x'1 CONST
y B 3 X

d/c v X3 DEC v~ HEX 10* BIN e'\OCT_c'
ab/ci il v a2 | A || logl|[f| In

C sin! D cos E tan?! F

X+y—3zz2 3 °‘hyp ' cos | tan

L s Y M- M

e — - - e —

R—C—L‘{EN—Gl( ) 5 M+

Largd  Lapsd  Lconjgd prtcld
T INS OFF

7lmm@mcl

VAT K rV( T '| m ner

ssum rsvm1 P rmsm, n rtr/f?’] Pol(' p>asbiqgRecl

Wﬁhmﬁ

Rnd Ran# rRe~imy ¢

OEEHS




o o o o S0 SCIENTIFIC CALCULATOR fy-
3.1 System of linear equations in three variables. [t FrSIOMS

The use of calculator is only to verity your tinal answers.

zx $ = 7 ,‘ @ voo: ar ON

SOWVE = d/dx - | Y/ X.J10GIC CONV

Y y_l_Z_ 2 2 [Cm ({dx " : 5x-1 CONST

d/c v X3 DEC v~ HEX 10* BIN e'\OCT_c'
ab/ci il v a2 | A || logl|[f| In

C sin! D cos E tan?! F

X+y—3z=2 3 (& (oo [hyp| [sin [cos | [tan

L s Y M- M

e — - - e —

R—C—L‘{EN—Gl( ) 5 M+

Largd  Lapsd  Lconjgd prtcld
T INS OFF

7lmm@mcl

VAT K rV( T '| m ner

ssum rsvm1 P rmsm, n rtr/f?’] Pol(' p>asbiqgRecl

Wﬁhmﬁ

Rnd Ran# rRe~imy ¢

OEEHS




3.1 System of linear equations in three variables. |t

The use of calculator is only to verity your tinal answers.

zx y 7 ,‘ AR MoDE ctgp _ON
AN A e Tt

SOWVE = d/dx - | Y/ X.J10GIC CONV

x_y+Z=2 2 [Cm ({dx ; ; !x-1 s&O_NST

d/c v X3 DEC v~ HEX 10* BIN e'\OCT_c'
ab/ci il v a2 | A || logl|[f| In

C sin! D cos E tan?! F

x+y—3z7=2—3 [ on (e (o Ceor

L ‘ - (M= M

R—C—L\{EN—G(( M+

Largd  Labsd  Lconjgd D1 tcLd
T INS 0)33

7lmm@mcl

VAT K rV( T '| m ner

SSUH-, I'S VAf~, p rDlSIR, n rtr/&’] Pol( p>asbigRec(

Wﬁhmﬁ

Rnd Ran# rRe~imy ¢

o & EXP f&—n? (F:-:-.—j




o o o o CASID SCIENTIFIC CALCULATOR fy-
3.1 System of linear equations in three variables. = Gl

The use of calculator is only to verity your tinal answers.

2x+y—z2 1

MODE CLR &

SOWVE = d/dx - | Y/ X.J10GIC CONV

x_y-l—Z:z 2 [Cm Wi 5x-1 CONST
dlc 8 x3 DEC S~ HEX 10%* BIN eXO0CTe

abfe| (v~ | (a2 | [ A ||[log] [In

S G sin i DRt COSANE tan”! F

x+y_3Z22 3 o hyp [ cos | | tan

t ; - [ M= M

R—C—L\{EN—G(( M+

Largd  Lapsd  Lconjgd prtcld
T INS OFF

7lmm@mcl

VAT K rV( T '| m ner

SSUH-, I'S VAf~, p rDlSIR, n rtr/&’] Pol( p>asbigRec(

Wﬁhmﬁ

Rnd Ran# rRe~imy ¢

OEEHS




o o o o S0 SCIENTIFIC CALCULATOR fy-
3.1 System of linear equations in three variables. [t FrSIOMS

The use of calculator is only to verity your tinal answers.

2x+y—2z=7 l

MODE cir ON

e —

SOWWE = d/dx : . y /. X.JL0GIC CONnV
2 | {CALC [ fidx:) S 5x'1 CONST

—y+z=2 _

d/c v X3 DEC v~ HEX 10* BIN e'\OCT_c'
ab/ci il v a2 | A || logl|[f| In

C D E tan? F
xX+y—3z=2 3 @) D D D S

STOIGE = SR, bk Y M= M
RCL |ENG | ( M+

Largd  Lapsd  Lconjgd prtcld
T INS OFF

7lmm@mcl

VAT K rV( T '| m ner

SSUH-, I'S VAf~, p rDlSIR, n rtr/&’] Pol( p>asbigRec(

Wﬁhmﬁ

Rnd Ran# rRe~imy ¢

OEEHS




o o o o S0 SCIENTIFIC CALCULATOR fy-
3.1 System of linear equations in three variables. [t FrSIOMS

The use of calculator is only to verity your tinal answers.

2x+y—z=7 l

MODE CLR &

SOWVE = d/dx - | Y/ X.J10GIC CONV

X { = 2 2 | {CALC | [dx 5x-1 CONST
d/c U x3 DEC “~ HEX 10* BIN e*0CTe
ab/ci il v a2 | A || logl|[f| In

C sin! D cos! E tan! F

X+y_32=2 3 o hyp | si cos | |tan

L - Y M= M

e — - - e —

R—C—L‘{EN—Gl( ) 5 M+

Largd  Lapsd  Lconjgd prtcld
T INS OFF

7lmm@mcl

VAT K rV( T '| m ner

ssum rsvm1 P rmsm, n rtr/f?’] Pol(' p>asbiqgRecl

Wﬁhmﬁ

Rnd Ran# rRe~imy ¢

OEEHS




o o o o S0 SCIENTIFIC CALCULATOR fy-
3.1 System of linear equations in three variables. [t FrSIOMS

The use of calculator is only to verity your tinal answers.

2x+y—z=7 l

e —

_[cm [ fidx:| B 5x'1 CONST

2 SOWE = d/dx 3 ' Y/ xJ10GIC CONV

dlc N x3 DEC “~ HEX 10* BIN eX0CTe

ab/ci il v a2 | A || logl|[f| In

3 C sin! D cos E tan’! F
| hyp [ €os tan

STOIGE = SR, bk Y M= M
RCL |ENG | ( M+

Largd  Lapsd  Lconjgd prtcld
T INS OFF

7lmm@mcl

VAT K rV( T '| m ner

SSUH-, I'S VAf~, p rDlSIR, n rtr/&’] Pol( p>asbigRec(

Wﬁhmﬁ

Rnd Ran# rRe~imy ¢

OEEHS




o o o o CASID SCIENTIFIC CALCULATOR fy-
3.1 System of linear equations in three variables. = Gl

The use of calculator is only to verity your tinal answers.

2x+y—z=7 l

MODE cir ON

e —

SOVE = d/dx = . y . X.)10GIC CONV
2 | {CALC ([ fidx:| e 5x'1 CONST

X—=y+2Z _

d/c v X3 DEC v~ HEX 10* BIN e'\OCT_c'
ab/ci il v a2 | A || logl|[f| In

C sin! D cos’! E ta_n_’_‘__F

x+y_32=2 3 o hyp | | si cos | | tan
[ t - ([ M= M

reL | [enag [ ¢ U[) | [M+

Largd  Lapsd  Lconjgd prtcld
T INS OFF

7lmm@mcl

VAT K rV( T '| m ner

SSUH-, I'S VAf~, p rDlSIR, n rtr/&’] Pol( p>asbigRec(

Wﬁhmﬁ

Rnd Ran# rRe~imy ¢

OEEHS




o o o o S0 SCIENTIFIC CALCULATOR fy-
3.1 System of linear equations in three variables. [t FrSIOMS

The use of calculator is only to verity your tinal answers.

2x + y T L= 7 ,‘ MoDE ctr _ON

SOWVE = d/dx - | Y/ X.J10GIC CONV

X—y+Z:2 7/ .[cm (fdx 5x-1 CONST
dlc 8 x3 DEC S~ HEX 10%* BIN eXO0CTe
abfe| (v~ | (a2 | [ A ||[log] [In

S G sin i DRt COSANE tan”! F

y_gz=2 3 o hyp | | si cos | tan

i ‘ : (M= M

R—C—L\{EN—G(( M+

Largd Labsd  Lcon ,_] b1 Ll
T INS OFF

7lmm@mcl

VAT K rV( T '| m ner

SSUH-, I'S VAf~, p rDlSIR, n rtr/&’] Pol( p>asbigRec(

Wﬁhmﬁ

Rnd Ran# rRe~imy ¢

o Ll L=




o o o o CASID SCIENTIFIC CALCULATOR fy-
3.1 System of linear equations in three variables. = Gl

The use of calculator is only to verity your tinal answers.

2x+y—z="7 1

MODE CLR &

2 SOWVE = d/dx - | Y/ X.J10GIC CONV

_[cm [ fidx:| B 5x'1 CONST

dlc N x3 DEC “~ HEX 10* BIN eX0CTe

ab/ci il v a2 | A || logl|[f| In

C sin! D cos E tan’! F
BZ —_ 2 3 | C hyp [ cos tan

L - Y M= M

e — - — e —

x—y+z=2

X

R—C—L‘{EN—Gl( ) 5 M+

Largd  Lapsd  Lconjgd prtcld
T INS OFF

7lmm@mcl

VAT K rV( T '| m ner

ssum rsvm1 P rmsm, n rtr/f?’] Pol(' p>asbiqgRecl

Wﬁhmﬁ

Rnd Ran# rRe~imy ¢

OEEHS




o o o o CASID SCIENTIFIC CALCULATOR fy-
3.1 System of linear equations in three variables. = Gl

The use of calculator is only to verity your tinal answers.

2x+y—2z=7 l

MODE CLR &

SOWVE = d/dx - | Y/ X.J10GIC CONV

X—y+z=2 2 o) i) ) S
d/c L x3 DEC “~ HEX 10* BIN e*0CTe
ab/ci il v a2 | A || logl|[f| In

C sin! D cos E tan’! F
X + y 2 3 | o hyp [ €oS tan

L - Y M= M

e — - - e —

R—C—L‘{EN—Gl( ) 5 M+

Largd  Lapsd  Lconjgd prtcld
T INS OFF

7lmm@mcl

VAT K rV( T '| m ner

ssum rsvm1 P rmsm, n rtr/f?’] Pol(' p>asbiqgRecl

Wﬁhmﬁ

Rnd Ran# rRe~imy ¢

OEEHS




3.1 System of linear equations in three variables.

The use of calculator is only to verity your tinal answers.

2x+y—z="1 |

X—y+z=2 2

X+y—3z

CASID SCIENTIFIC CALCULATOR fx-570MS

=-V. = A.M.

MODE CLR &

SOWVE = d/dx - | Y/ X.J10GIC CONV

e —

_[cm [ fidx:| B 5x'1 CONST

dlc N x3 DEC “~ HEX 10* BIN eX0CTe
ab/ci il v a2 | A || logl|[f| In

C sin! D cos E tan?! F

hyp [ €os tan

STOIGE = SR, bk Y M= M
RCL |ENG | ( M+

Largd  Lapsd  Lconjgd prtcld
T INS OFF

7lmm@mcl

VAT K rV( T '| m ner

SSUH-, I'S VAf~, p rDlSIR, n rtr/&’] Pol( p>asbigRec(

Wﬁhmﬁ

Rnd Ran# rRe~imy ¢

OEEHS




3.1 System of linear equations in three variables.

The use of calculator is only to verity your tinal answers.

2x+y—z=7T——1
X—y+z=2——2

xX+y—3z=2——3

Eliminates y and z by 1 + 2,
2% ity (=—=Z k& = "1 2

Substitute x = 3 in 2 anc

3—y+z=2
—-y+z=—-1—4
3+y—-3z=2

y—3z=-1——05

Eliminates y by 4 + 5,
—y+y+z+(=3z)=—-1+(-1)
—27=—-2

z="1

Substitute x=3andz=1in1
23)+y—-1="7

CASID SCIENTIFIC CALCULATOR fx-570MS

. MPHA @ mope iR ON

SOWE = d/dx : % ¥/ xJ10GIC  CONV

cALc) | fdx| > |27 [const

dlc e x3 DEC “~ HEX 10* BIN eX0CTe

————

[@b/cifEvE |BlExZ |80 A | |llogi| | In

B C sin! D cos E tan?! F

o —— —_—

c999 hyp ' cos | tan

t - Y M= M

RCL [(ENG [ ( ) s | [M+

ng LAbsd LcConjgd DT ! LeLd
\Y T INS OFF

mﬁmﬁfﬂ e

rMAT4 K pVCTa m ner

I & h (%] h

rS-SUMy § S VAF\-, p rDlSIR, n rrr/9‘1 Pol(' p>a+bigRecl

h EXP F‘E?t




3.1 System of linear equations in three variables.

The use of calculator is only to verity your tinal answers.

2x+y—z=T7T——1
X—y+z=2——2
x+y—3z=2——3

Eliminates y and z by 1 + 2,

2% Xty (=y)—Zk Z =" 2
3x=9

Ze a3

Substitute x = 3in 2 and 3

3—y+z=2
—-y+z=-1——-4
3+y—3z=2

y—3z=—-1——25

Eliminates y by 4 + 5,
—y+y+z+(=3z)=—-1+(-1)
—2z=-12

z=1

Substitute x=3andz=1in1

CASID SCIENTIFIC CALCULATOR fx-570MS

. MPHA @ mope iR ON

SOWE = d/dx : % ¥/ xJ10GIC  CONV

cALc) | fdx| > |27 [const

dlc e x3 DEC “~ HEX 10* BIN eX0CTe

————

[@b/cifEvE |BlExZ |80 A | |llogi| | In

B C sin! D cos E tan?! F

o —— —_—

c999 hyp ' cos | tan

t - Y M= M

RCL [(ENG [ ( ) s | [M+

ng LAbsd LcConjgd DT ! LeLd
\Y T INS OFF

mﬁmﬁfﬂ e

rMAT4 K pVCTa m ner

I & h (%] h

rS-SUMy § S VAF\-, p rDlSIR, n rrr/9‘1 Pol(' p>a+bigRecl

h EXP F‘E?t




3.1 System of linear equations in three variables.

The use of calculator is only to verity your tinal answers.

2x+y—z=7T——1
X—y+z=2—2
xX+y—3z=2——3

Eliminates y and z by 1 + 2,

2% Xty (=)=l g ="1 2
3x=9

Zamd

Substitute x =3in 2 and 3

3—y+z=2
—-y+z=—-1——4
3+y—3z=2

y—3z=—-1——35

Eliminates y by 4 + 5,
—Jrebeta s (=37 ==l #:(=1)

z=_1

Substitute x=3andz=1in1
23)+y—-1=7

CASID SCIENTIFIC CALCULATOR fx-570MS

. MPHA @ mope iR ON

SOWE = d/dx : % ¥/ xJ10GIC  CONV

cALc) | fdx| > |27 [const

dlc e x3 DEC “~ HEX 10* BIN eX0CTe

————

[@b/cifEvE |BlExZ |80 A | |llogi| | In

B C sin! D cos E tan?! F

o —— —_—

c999 hyp ' cos | tan

t - Y M= M

RCL [(ENG [ ( ) s | [M+

ng LAbsd LcConjgd DT ! LeLd
\Y T INS OFF

mﬁmﬁfﬂ e

rMAT4 K pVCTa m ner

I & h (%] h

rS-SUMy § S VAF\-, p rDlSIR, n rrr/9‘1 Pol(' p>a+bigRecl

h EXP F‘E?t




o o o o CASID SCIENTIFIC CALCULATOR fy-
3.1 System of linear equations in three variables. = Gl

: : . S-V.R.A.M.
The use of calculator is only to verity your tinal answers.

MODE CLR &

SOVE = d/dx : % ¥/ xJ106IC  CONV

[caLc| [ fidx | SN 2 (27| [consT

dlc r x3 DEC “~ HEX 10* BIN e*0CTe

—

ab/ci il v a2 | A || logl|[f| In

C Sm‘ D cos E tan’! F

This happens when the systems has ¢ U551 (tvw | (in) | [ cos)l [ ton
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3.1 System of linear equations in three variables.

Solve the following simultaneous equations :

—Xx+2y+z=2
y—2z=-3

x+4y—z=4



3.1 System of linear equations in three variables.

Solution 3
—Xx+2vy+z7=2—1 Substitute y =1 in 2
y—27=—3——2 1 —2z7=-73
x+4y—-—z=4—3 —2z=-4
Eliminates x by 1 + 3 Substitute y=1and z=2in 3

—x+x+2y+dy+z+(-0)=2+4 L L41)-2=4

6y = 6




3.1 System of linear equations in three variables.
e Case of NO SOLUTION (a = b)

Example 4

Solve the following simultaneous equations :

xX—y+3z=3,-2x4+2y—6z2=6,y—57=—173

Answer :

x—y+3z=3——1
—2x+2y—67=6—2
y—5z=-3——3

From1,x=3+y-3z——4
Substitute 4 in 2,
—23+y—32)+2y—67=06

—6=06
Hence, no solution since —6 # 6

cpm 3D Plotter



3.1 System of linear equations in three variables.

e Case of INFINITE SOLUTION (0 = 0)

Solve the following equations:

3x+5y—2z=13

—Sx—2y—4z =20

—14x—-17y+2z=-19 '



3x+5y—-2z=13 —1 Eliminates 7

Multiply 1 and 3 to from the first and

equate the coefficient

—5x -2y —4z=20 — 2 second equations

—14x =17y +2z=-19 —3
Eliminates 7 :
T X2 6x+ 10y —4z =26—4
4 —2:6x—(—5x)+ 10y — (=2y) —4z—(—4z) = 26 — 20
lIx+ 12y =6 ——5
3 X2: —28x —34y+47=—-38—— 6
6+ 2: =28x+ (=5x) =34y + (—=2y)+4z+ (—4z) = — 38 + 20
—33x —36y=—18 —— 7/
S5 X3: 33x+36y=18 ——8
7 + 8 :—33x+33x —36y+ 36y =—18 + 18

0 = 0, Hence infinite solutions.

of 7

Geogebra 3D
calculator

Eliminates ?
from the second and

third equations



m (Alternative)

3x+3y—2z=13 1

5x—2y—47=20  ——2

—14x—17y+2z=—-19 —3

Eliminates 7 :

T+3:3x+(14x)+5y+(—17y) —2z+ (422 = 13+ (—19)
—11x — 12y= —6——4

1T X2:6x+ 10y —47=26——05
5—2:6x—(-5x)+ 10y — (—2y) — 4z — (—47) = 26 — 20
lIx+ 12y =6——06

6+4:—-1lx+(+11x)— 12y + (+12y) = — 6 + (+6)

0 = 0, Hence infinite solutions.



3.1 System of linear equations in three variables.

Zulaikha, Qistina and Aina went to a convenience store after a
group study. All three of them bought similar items before went
home. Zulaikha bought a bottle of mineral water, a candy bar and 2
bags of crackers for RM13. Qistina bought 2 mineral waters, a candy
bar and 2 bags of crackers for RM17. Aina bought 3 mineral waters,
3 candy bars and 2 bag of crackers for RM27/. Find the price of each
mineral water, candy bar and a bag of cracker.



Understanding the
problem




Zulaikha : Alna :

Oistina :
- Two bottle of mineral - Three bottle of mineral
water = 2x water = 3x
- Acandybar=y - Three candy bar = 3y
- Two bags of crackers = 27 - Two bags of crackers = 2z

- A bottle of mineral
water = x
- Acandy bar =y
- Two bags of crackers = 27

For RM13 For RM17 For RM27

x+y+2z=13

2x+y+2z=17 3x+3y+27=27

- Find the price for each mineral water, candy bar and a bag of cracker.

- Find the valueof x, yand 7



A Mineral water =x

. A Candy bar =y
Planning strategy

A bag of cracker =7

Using method of substitution or elimination.
x+y+2z=13
2x+y+2z=17

3x+3y+2z=27



Implementing the
strategy




Substitute z=3in 5

x+y+2z=13 — 1
—y—23)=-9

2x+y+22=17 — 2

y =3

3x+3y+27=27—-3
Substitute y=3and z =3 in 4 to get x

x=13 -3 -2(3)
Substitute 4 in 2 :

203 —y—=220)+y+2z=17

—y—2z=—-9——5

From1, x=13-y—-2z——4

Substitute 4 in 3:
3(13 —y—=22)+3y+2z=27

Z=




(Alternative)

x+y+27=13 — 1 Eliminate zby 3 — 2 :
Dy 42z = 17 5 3x—(+2x)+ 3y —(+y)+ 22— (+22) =27 — 17
x+ 2y =10
3x+3y+2z=27——-3 442y =10
Eliminate yand z by 2 — 1 : 2y =6
2x—x+y— (+y) + 2z — (+22) = 4 et
x=4 Substitute x=4and y =3 in 1
44+34+2z=13
27 =06

e,




A Mineral water = RM4

Making

| A Candy Bar = RM3
conclusion

A bag of cracker = RM3



3.2 Simultaneous Equations Involving One Linear Equation and

One Non-Linear Equations
Involves LINEAR EQUATIONS ax + by = ¢

where a, b & ¢ are constants.

| ——==— —— = _ = — — — H !
( il |
| \:'
| |

y I 20 I
\ | 2
] |
2 0
-2

| |
wx \ ’
t‘ | ) | * ! :’
\ :n
* ) | 1
| ﬁ
i | 0 5 f
\J/ |

Involves NON-LINEAR EQUATIONS

, , a b
ay-+bx-=cor—+—=c¢
y X

where a, b & ¢ are constants.



3.2 Simultaneous Equations Involving One Linear Equation and
One Non-Linear Equations

Methods to find the solution when given a linear equation and a
non-linear equation.

Graphical
method



Prior knowledge :
Solving Quadratic Equations (Form 4)
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3.2 Simultaneous Equations Involving One Linear Equation and
One Non-Linear Equations

Solve the following simultaneous equations :

[5 marks]
SPM 2017

—)

x=3y=1, x*+3xy+9y> =7




3.2 Simultaneous Equations Involving One Linear Equation and One

Non-Linear Equations

x—3y=1——1
x*+3xy+9y° =7 —— 2
From1: x=143y——3 ¢/ P

Substitute 3 in 2 :

(1+3y)"+3(1 +3y)y+9y* =17 /K1

1 +6y+9y?+3y+9y? +9y?> =7
27y +9y —6 =0

9y2 +3y—2=0

a=9, b=3, c=-2

31/ - 40)- K1
. 3+\/3 4(9)(=2) /

2(9)
2 |
y=—§ ,y=§ /N1
Substitutey=—3 , y=l in 3

3 3

2 2
Wheny=—§ ,x=1+3(—§)=—1

1 1
Whenyzg ,x=1+3(§):2/N1



3.2 Simultaneous Equations Involving One Linear Equation and
One Non-Linear Equations

Solve the following simultaneous equations :

3x —2y =38

2x* +4xy =5

Give your answer correct to three decimal places.

—)




3.2 Simultaneous Equations Involving One Linear Equation and
One Non-Linear Equations

a=8,b=—-16&c= -3

_Jdy—=8 — —(=16) 1/ (=16)" — 4(8)(=5)
3x—2y =8 1 - v v~ K1
2x*+4xy=5—2 2(5)

x=-—0275, x=2.275 /N1
Multiply 1 by 2x : 6x* — 4xy = 16x —— 3

P1 : _ -
3+ 2632+ 242 — dxy + dxy = 16x + 5/K1 Substitute x = — 0.275 , x = 2.2775
, in 1 to get the value of y
d3x° = 16x+ 5
8x2_ 16x —5 =0 3(—0.275)—2}7: 8,y= — 4413

3(2.275) =2y =8,y = — 0.588

v~ N1



3.2 Simultaneous Equations Involving One Linear Equation and

One Non-Linear Equations

Solving problem involving one
inear equation and one non
inear equation.




The diagram shows a plan of 5 terraced houses to be built on Encik Azman’s land.
X X
- e

House House House House House

Road

The perimeter of the whole 5 houses is 160 metres. He allocated an area of 600 metre?to

construct a road in front of the houses and on both sides of the end lot as in the above
diagram. The width of the road is x metre.

Find the length and width, in metre, of each house. |6 marks]
SPMRSM 2019



3.2 Simultaneous Equations Involving One Linear Equation and
One Non-Linear Equations

Solution 9 |
e The perimeter of the whole 5 houses

s 160 metres.

Understanding the
oroblem e area of 600 metre2to construct a

road in front of the houses and on
both sides of the end lot.

e Find the length and width of the
house.




3.2 Simultaneous Equations Involving One Linear Equation and
One Non-Linear Equations

e Form one linear equation and one
non linear equation.

Planning strategy

e Letthe length of the house be 2x and
its width be y.

e Using the method of substitution.




3.2 Simultaneous Equations Involving One Linear Equation and

One Non-Linear Equations

The perimeter
of the whole five
houses is 160

metres

—
X

10x
House BHousell House House House
1 7/ 3 4 5
10

10x + 10x + vy + y = 160
10x+y=80 —— 1



3.2 Simultaneous Equations Involving One Linear Equation and
One Non-Linear Equations

Solution 9

He allocated
an area of 600
metreZto construct a
road in front of the
houses and on both
sides of the end lot

Solution 9
X
—A
Y

Divides the road into
several parts




3.2 Simultaneous Equations Involving One Linear Equation and

One Non-Linear Equations

X X
-
x(x +y) + x(x +y) + 10x? = 600
2x% + 2xy 4+ 10x* = 600
y + X 6x° + xy = 300 —— 2
10x He allocated an
-— area of 600 metre2

to construct a road in

front of the houses and
on both sides of the

end lot
 g—




3.2 Simultaneous Equations Involving One Linear Equation and
One Non-Linear Equations

QL) (Alternative
10x

x+ 10x+x = 12x

12x X (y+x) — (10x X y) = 600

12xy + 12x* — 10xy = 600
12x% + 2xy = 600

6x% + xy = 300 —— 2

Roaad



3.2 Simultaneous Equations Involving One Linear Equation and

One Non-Linear Equations

\mp\ementmg Substitute 3 in 2
the strategy 6x2 + x(80 — 10x) = 300 ¢/ K1
—4x° 4+ 80x — 300 = 0
10x+y=80 —— 1 ¢/ NI x2=20x+75=0
65 4 xy = 300 —— 2 a-15x-5=0 ¥ K
-rom 1, y=180—10x 3 r=15, x=5 y N1
/P1 Substitutex =15, x=5in 3

Whenx =15, y=80-10(15) = - 70 (ignored)
Whenx =5, y=80-105)=30 ¢ NI



3.2 Simultaneous Equations Involving One Linear Equation and
One Non-Linear Equations

2

|
ek
-

Making
conclusion

Length of the house is 10m
Width of the house is 30m



3.2 Simultaneous Equations Involving One Linear Equation and
One Non-Linear Equations

Example 10

Solve the tollowing simultaneous equations using the graphical method

3x—2y=1
x> 4+y=17
Step 1:
Value of x -1 | —0.5 0 0.5 1
Valueof yin3x —2y =1 -2 | —1.25| —=0.5 | 0.25 1

Valueof yin9x% +y =7 -2 | —4.75| 7 | —4.75| -2 '




3.2 Simultaneous Equations Involving One Linear Equation and
Y

One Non-Linear Equations Step 2 :

Solution 10

Step 3:

x=—1,y=-2
x=0.83,y=0.75
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