(b) r+s+t=0 ...(1)
5r-3s+5t=12 ... (2)
10r+s-5t=6 ...(3)
UPSKILL 3.1a r+s+t=0 ... (1)
() 10r+s-5t=6 ...(2)
1@ p+q+r=4...(1)

2p—q+6r=8 ...(2) —§r+§tf—§> ,
p+29-3r=0 ... (3) =Br+2t=-2 ... (4)

Ir+3s+3t=0 ...(1)x 3

pra+r=4 .. () (+) 5r—3s+5t=12 ... (2)

(+) 2p—q+6r=8 ...(2)

8r+8t=12
3p+7r=12 ... (4) 2r+2t=3 ... (5
2p+29+2r=8 ... (1) x 2 Br+2t=-2...(4)
(_) p+2q_3r=0 (3) (—) 2r+2t=3 (5)
-5r=-5
p+5r=8...(5) -

From (4) : -3() +2t=-2
2t=3-2

1

2

3p+7r=12 ... (4)
() 3p+16r=24 ...(5) x 3
- te
-8r=-12
-12 1
r=——
) From (1):1+s+5=0

po3 s=-15
2

From (4) :

3
3 7= 1=12
P [2)

6p+21=24
6p=3
p:E
From (1) :
1 3
—+0+—=4
2 a 2
g+2=4
q=2
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(©) 2b+3d+m=-1...(1)
b—-d-m=-8 ...(2)
3b+d+4m=11 ... (3)

b-d-m=-8 ..(2)

(+) 3b+d+4m=11 ...(3)

Ab+3m=3 ...(4)

2b+3d+m=-1 ... (1)

(+) 3b-3d-3m=-24 ...(2) x 3

5b—2m=-25 ... (5)

8b+6m==6

23b = —69
b=-3

From (4) : 4(-3)+3m=3
3m=15
m=5

From (1) :
2(-3)+3d+5=-1
3d=0
d=0
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.4 x2
(+) 15b—-6m=-75 ... (5) x 3

2

2@ h+k=2-m
h+k+m=2 ... (1)

2h+3m=k+9
2h—k+3m=9 ...(2)

k+2=-3h+2m
3h+k-2m=-2 ... (3)

h+k+m=2 ... (1)
(+) 2h—k+3m=9 ... (2)

3h+dm=11 ... (4)

h+k+m=2 ...(1)
) 3h+k-2m=-2 ...(3)

2h+3m=4 ... (5

6h+8m=22 ... (4) x2
(+) 6h+9m=12 ... (5) x 3

17m=34
m=2

From (4) : 3h+4m=11

3h+4(2)=11
3h=3
h=1
From (1) :
1+k+2=2
k=-1
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()  2h+k=m-2 (€  2h+3k=9-m

2h+k-m=-2 .. (1) 2h+3k+m=9 ... (1)
h—-m=k-6 h-11=k—-4m
h—-k-m=-6 ...(2) h—-k+4m=11 ... (2)
h—7=-2k—-3m k—-5m=-3h-23
h+2k+3m=7 ...(3) 3h+k-5m=-23 ... (3)
2h+k-m=-2 ... (1) h—-k+4m=11 ... (2)
(+) h—-k-m=-6 ...(2) (+) 3n+k-5m=-23 ... (3)
3h-2m=-8 ...(4) dh-m=-12 ... (4)
dh+2k-2m=-4 ... (1) x 2 2h+3k+m=9 ...(1)
) h+2k+3m=7 ...(3) (+) 3h—-3k+12m=33 ... (2)
3h—-bm=-11 ... (5) 5h+13m =42 ...(5)
3h-2m=-8 ...(4) 52h—-13m=-156 ... (4) x 13
() 3h-5m=-11 ...(5) (+) 5h+13m=42 ...(5)
3m=3 57h=-114
m=1 h=-2
From (4) : 3h-2(1)=-8 From (4) : 4(-2)-m=-12
h=-2
From(1): 2h+3k+m=9
From (1) : 2(-2)+k-1=-2 2(-2)+3k+4=9
k=-2+4+1 3k=9+4-4
k=3 k=3
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UPSKILL 3.1b 2 2X+2y+2=46000 ... (1)

3X+4y+2z=82000 ... (2)
1 The total amount invested in ASB, ASW and 4x+ 4y +32=100000 ... (3)
ASM is RM40 000.
X+y+2=40000 ... (1) 3x+4y+22=82000 ... (2)

The amount invested in ASM is RM10 000 () 4x+4y+32=100000 ... (3)
more than that of ASW.
z-y=10000 ... (2) —Xx—2=-18000 ... (4)
Dividend = RM3 400 4x+4y+22=92000 ... (1) x 2
—) 3x+4y+2z2=82000 ... (2
Lx+iy+i=34oo ( ) y ( )
100 100" 100
7x+9y+9z =340 000 ... (3) x=10000
7X+7y+72=280000 ... (1) x 7 From (4) : -x—z=-18000
() 7x+9y+9z=340000 ... (3) -10000~-z =-18 000
-2y -2z =-60 000 z=38 000
-y—z=-30000 ... (4
y @ From (1) :
z—y=10000 ... (2) ” 22X+2y+2=j6000
(_) _y_Z:—SOOOO (4) (OOOO)+ y+8000— 6 000
2y =18000
2z =40000 y =9 000

z=20000

From (2) : 20000—y =10 000
y =10 000

From (1) : X+Yy+z=40 000
x+10 000+ 20 000 =40 000
x =10000

© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021 4 EXCEL Additional Mathematics SPM



3 60x+80y+70z=1660... (1)
80x+30y+50z2=1100... (2)
30x+20y+10z2=430 ... (3)

60x+80y+70z=1660... (1)
(-) 60x+40y+20z=860 ...(3) x 2

40y +50z =800 ... (4)

480x+640y +560z =13 280... (1) x 8
(-) 480x-+180y+300z =6 600... (2) x 6

460y + 260z =6 680 ... (5)
4y +5z=80 (4) x L
10
23y+132=334 ... (5) x £
y 20

4y+5z2=80 ... (6)
23y+132=334... (7)

52y+65z2=1040 ...(6) x 13
(-) 115y +652=1670 ...(7) x 5
—63y =-630
y=10

From (6) : 4(10)+5z =80
z=8

From (1) :
60x +80(10) + 70(8) =1 660
X=5
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UPSKILL 3.2a
1() x+y=1 .. (D)
2x% +2y% =17 .. (2)
From (1) :
y=1-x (3

Substitute (3) into (2) :
2x2 +2(1-x)% =17
2x2 + 21— 2x+x2) ~17=0
2x% +2-4x+2x° —17=0
4x2 —4x-15=0
(2x-5)(2x+3)=0

5 3
X==orx=-=
2 2

From (3) :
When X:§, y:1—E = 23
2 2 2

When x =—§, yzl—(—gjz
2 2

N o

(b) x+1=2y .. (D)

x2+xy—26:0 ..(2)

From (1) :
x=2y-1 (3)

Substitute (3) into (2) :
(y-1?+(2y-1)y-26=0
4y? 4y +1+2y? —y—26=0
6y> —5y—25=0
(2y-5)@y+5)=0
5 5

== ory=——=
y 2 y 3

When y:E, xzz(Ej_1:4
2 2

5

When yz—g, X = 2(_§j_1:_1_3

3
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() 2x+y+2=0 .. (D (2x-1) (10x-3)=0

X2 +y2 42x+6y+1=0 ...(2) x=2or x=2
2 10
From (1) : .
y=-2x-2...(3) From (3) :
Substitute (3) into (2) : ”_ z(lj
1 2 1
X2+ (=2x—2)% + 2X+6(—2x —2) +1=0 When X=2.y=—3—"=3
X2 +4x% +8X+4+2x-12x-12+1=0 ) 2(3}
) B 9l 2
5x-2x-7=0 When X:i, y:—lo :l
(Bx=7)(x+1) =0 10 3 15
7
X=g Orx=-1 (b) 3x+2y=1 (D
6xy +12y2 =1 .. (2)
7 7 24
When ng, y:—Z[EJ—Zz—? From (1)
When x=-1, y=-2(-1)-2=0 =122 3
3
d) x+y=2 .1
@ ) Y , M Substitute (3) into (2) :
X+ Xy +y =12 ...(2) 1-2y
ey(Tjuzyz =1
From (1) : )
y=2-x ..(3) 2y(1-2y)+12y*-1=0
2y —4y? +12y? -1=0
Substltutze (3) into (2) : , 8y? +2y—1-0
X“+X2-x)+(2-x) =12 (4y-1)(2y+1) =0
x4 2x—x? +4—4x+x? ~12=0 1 1
x2—2x-8=0 y:Z or y:_E
(x=4)(x+2)=0
X=4 or x=-2 From (3) :
1_z[£]
From (3) : When y:l, x=— 4 _1
Whenx=4, y=2-4=-2 4 3 6
When x = -2, y=2—(-2)=4 1_2[_1j
When y=-=, x=—2=—
2(a) 2x+3y=2 .. (D) 2 3 3
2 2
12x“ +18y- =5 ...(2) (c) 2x+3y =4 ()
From (1) : K+ xy+y? =3 - (2)
2x+3y=2
2_9x From (1) :
-5 .. (3) A
3
Substitute (3) into (2) : Substitute (3) into (2) :
2 _ ou\2
12x2+18[ﬂJ -5 x2+x(4 2Xj+[4 ZXJ ~3=0
3 3 3

9x2 +3x(4 - 2x)+ (4-2x)2 =27 =0

_ 2
12x2 +18 4-8x+4x” ~5=0 ) ) )
9 9X° +12X —6X° +16 —-16Xx+4x“—-27=0

2
12x2 + 2[4 -8+ 4x2) ~5=0 X —ax=11=0
5 ) (7x-11)(x+1) =0
125 +8-16x+8x2 ~5=0
1
20x? ~16x+3=0 X=7 or x=-1
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From (3) :
11 -2 %) 2
When x==, y=———<==2=
7 3 7
When x=-1, y:4_§(_1):2
5
3@ x-=y==
(@) y=2
2x—-y=5
y=2x-5 ... (1)
2x+y=—E
y
2 2
Xy+y =-2

2xy+y2+2=0 ... (2)

Substitute (1) into (2) :
2X(2x—5)+ (2x—-5)? +2=0

4x? 10X+ 4x? = 20X +25+2 =0
8x2 —30x +27 =0

(4x-9)(2x-3)=0

9 3
X=— 0I X=—
4 2

From (1) :

When x=g, yzz(g]_5:_l
4 2
3
2

3x+4y=12
_12-3x

()

3 2 7
y o x 12
3x-2y 7
Xy 12
36x —24y =7xy
36x—7xy—24y=0 ... (2)

Substitute (1) into (2) :

7x% 4+ 44x-96=0

(7x-12)(x+8)=0

x:E or x=-8
7

From (1) :
12 12_3[%) 12
Whenx= —, y=———<4=—"
7 4 7
When x = -8, yzlz_T:g(_s)zg

4 (a) 12y? —5x? =2y —5x=7

2y -5x=7
7+5x%

= ... (1

y="— (1)

12y2-5x° =7 ... (2)
Substitute (1) into (2) :

2
12(5)‘—2”) —5x2_7=0

2
12{25X +7Ox+49J_5X2_7:o

3(25x2 +70x+49)— 5x2 —7=0
75x% + 210X +147 -5x> —7=0
70x% +210x +140 =0
x2+3x+2=0
(x+D)(x+2)=0

x=-10r x=-2

From (1) :

When x=-1, y=7+5(_1)=1

When x=-2, y:L(_Z):_E
2 2

(b) X% —xy+y?=2x+2y=12

2x+2y =12
X+y=6
y=-x+6 ... (1)

X2—xy+y?=12 ... (2)
Substitute (1) into (2) :
X2 — X(—X+6) + (—x+6)2 =12

X%+ x% —6x+x2-12x+36-12=0

12-3x 12-3x
36)(_7){ 4 }24( 4 j:o 3x? -18x+24=0
144x —7x(12-3x) —24(12-3x) =0 X2 —6x+8=0
144% — 84X + 21x% — 288+ 72X = 0 (x—4)(x-2)=0
X=4 or x=2

21x% +132x 288 =0
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From (1) :
When x=4, y=-4+6=2
When x=2, y=-2+6=4

5 x+3y+1=0
x=-3y-1...(1)

XC+xy+y?=4...(2)
Substitute (1) into (2) :
(-3y—1P + y(-3y-1)+y?>-4=0
9y? +6y+1-3y’ —y+y?—4=0

7y2 +5y-3=0
—5+4/5% —4(7)(-3)
y =
2(7)
y ~5+4/109
14

y=0.3886 or y=-1.103

From (1) :
When y=0.3886,

x =-3(0.3886) —-1= —2.166
When y=-1.103,

X = —3(-1.103) -1 = 2.309

6 3X+y+6=X>+X—y=2
3X+y+6=2
X+y=-4
y=-3x-4 ... (1)
x2+x—y=2
y=x2+x-2 ...(2)

Substitute (2) into (1) :
x+x2+x-2)=—4
X2 +4x+2=0

. —4+,/4% —4(1)(2)
2
—4+./8
2
x=-0.586 or x=-3.414

From (1) :
When x=-0.586, y =-3(-0.586) — 4 ="—2.242

When x=-3.441, y=-3(-3.414) - 4 =6.242

7 my + kx=8
2m+3k =8
m=223¢ )

2
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m?y —k?x+10=0
2m? —3k2+10=0 ... (2)

Substitute (1) into (2) :
2
2(%) —3k?+10=0

B 2
2{%}3% +10=0

64 — 48k + 9k —6k? +20=0
3k2—48k +84=0
k?—16k +28=0

(k-2)(k-14) =0
k=2 or k=14

From (1) :

When k = 2, mza_zﬂ:l

-17

When k = 14, m:%(l“):

UPSKILL 3.2b

1 Let the two numbers be x and y.

y—x=2
y=Xx+2 .. (D)
2,2 _
X“+y“=20 ...(2)

From(1): y=x+2 ... (3)
Substitute (3) into (2) :
X2 +(x+2)? =20

X2+ X2 +4x+4-20=0

2x? +4x-16=0
x2 +2x-8=0
(x=2)(x+4)=0
X=2 0or x=-4

x =—4 is not accepted.

Hence, x=2.

When x=2, from (3),
y=2+2=4

Hence, the two required numbers are 2 and 4.
2 Perimeter = 48
4(10x) +2y =48

20x+y=24
y=24-20x ... (1)
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Area = 144 cm?
2(% x12Xx % 8x] +12xy =144

96x% +12xy =144
8x%+xy—12=0 ... (2)

Substitute (1) into (2) :
8x2 + x(24 - 20x) =12
8x2 + 24x — 20x% =12
—12x? +24x-12=0
x2—2x+1=0
(x-1)2=0
x=1

From (1) : y=24-20x =24-20()) =4

3 A yem D
]
XCcm

B [_C
Perimeter = 18
2x+2y =18
X+y=9

y=9-x ... (1)

BD?=x2+y2 =45 ... (2)
Substitute (1) into (2) :
X2 +(9-x)2% =45 ... (2)
X2 +81-18x+ x> —45=0
2x? —18x+36=0
X2 —9x+18=0
Xx=60rx=3
X = 6 is not accepted.
Hence, x =3
From (1), whenx=3,y=9-3=6
Hence, length = 6 cm and width = 3 cm

4 Perimeter = 56 cm
4(x+1)+4(y —2) + 4(x+ 2) =56
X+D)+(y-2)+(x+2)=14
2x+y=13

y=13-2x

Base area = 15
(x+1)(y—-2)=15
Xy —2Xx+y—-2-15=0
X(L3-2x) —2x+(13-2x)-17=0
—2x? +13x—2X—2x+13-17=0

© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021

—2x?+9x-4=0
2x2 -9x+4=0
(x-4)(2x-1) =0

x=4 or x=1
2

X =% is not accepted.

Hence, x=4.
y=13-2x=13-2(4)=5.

[ ] [ ]
10x

Perimeter =36 m
10X +4x +10x+ 2y =36

24x+2y =36
12x+y =18
y=18-12x ... (1)

Avrea of the enclosed region = 72
10xy + %(6x)(4x) =72

10x(18 -12x) + %(6x)(4x) =72
10x(18 —12x) + (3x)(4x) =72
10x(2)(9 - 6X) +12x% —72=0
5X(9—6x) +3x> —18=0
45x —30x% +3x% -18=0
—27x% +45x-18=0
9x% —15x +6=0
3x? —5x+2=0
(x-1)(3x—-2)=0
x=1 or x:%
From (1) :
When x=1, y=18-12(1) =6

2 2

When x==<, y:18—12(—]:10
3 3

6 Perimeter = 22 cm
3X+4X+5X+2X+2y =22

14x+2y =22
7x+y=11
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y=11-7x ... (1)

Area =10 cm?
%(4x)(3x) +xy =10

6x2+xy=10
6x2 + x(11—7x) =10
6x2 +11x—7x? -10=0
-x?+11x-10=0
X2 -11x+10=0
(x-10)(x-1) =0
x=10 or x=1
x=10 is not accepted.
x=1
From (1) : y=11-7(1) =4

Summative Practice 3

1 2(x+y)-3z=9
2x+2y-3z=9 ... (1)

3x-5(y+2)=-10
3x-5y-52=-10 ... (2)

x+2y+3z=3 ...(3)
1) +(3): 3x+4y=12 ... (4)

(1) x 5:10x+10y—-15z2=45 ... (5)
(2) x 3:9x-15y-152=-30 ... (6)

(5)—(6): x+25y=75 ... (7)
(7) x 3: 3x+75y =225 ... (8)

(8)—(4): 71ly=213
y=3

Substitute y = 3 into (8) :
3x+75(3) =225
x=0

Substitute x=0andy = 3 into (1) :
2(0)+2(3)-3z=9
z=-1
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2 2x+6y+5z+1=0

2x+6y+5z=-1 ... (1)

30(x—y-2)+11=0
30x—30y-30z=-11 ... (2)

6(x+Yy)-10z-9=0
6x+6y—-10z2=9 ... (3)

(1) x 2: 4x+12y+10z2=-2 ... (4)
(1) x 6:12x+36y+30z=-6 ... (5)

(3)+(4): 10x+18y =7 ... (6)
(2) + (5) : 42x+6y=-17 ... (7)

(7) x 3:126x+18y =-51 ... (8)

(8) - (6) : 116x=-58

1
X=—=
2

Substitute x=—% into (6) :
1
10 —= [+18y =7
( 2j !
18y =12

y=§

Substitute x:—% and y :é into (1) :

{Yofz)as

-1+4+5z2=-1
52=-+4
4
z1=——
5
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3 ly+£z=26
27 3
3y+2z=156 ... (1)

lx+£z:23
3 4

4x+3z2=276 ... (2)

1 1
—X+=-y=28
2 4y

2x+y=112 ... (3)
y=-2x+112 ... (4)

Substitute (4) into (1) :
3(—2x+112) +2z =156
—6X+336+2z2 =156
—6x+2z =-180
—-3x+2z=-90 ... (5)
(5) x 3: 9x+3z2=-270 ... (6)

(2) - (6): 13x =546
X=42

Substitute x =42 into (2) :
4(42)+3z =276

3z=108

z=36

Substitute x =42 into (4) :
y=-2(42)+112 = 28

4 5x+2y+3z=2360 ... (1)
3X+y+2z=14.20 ... (2)
X+3z2=4y=>x-4y+3z=0 ... (3)

(2) x 2: 6x+2y+4z=284 ... (4)
(2) x 4:12x+4y+82=56.8 ... (5)

4-@Q): x+z=4.8 ...(6)
(3)+(5): 13x+11z=56.8 ... (7)
(6) x 11: 11x+11z2=52.8 ... (3)

(M -(8): 2x=4
X=2

Substitute x=2 into (7) :
13(2)+11z2 =56.8

11z =30.8
2=2.80
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Substitute x=2 and z=2.80 into (1) :
5(2)+2y+3(2.8) = 23.60
2y =52
y=2.6
Hence, the prices of a cup of coffee, a cup of

Milo and a glass of orange juice are
RM2.00, RM2.60 and RM2.80 respectively.

5 Xx+y+2z=260 ... (1)

X+y+4z=340 ... (2)
8x+10y+15z =2 200 ... (3)

2)-(1): 2z=80
z=40

Substitute z =40 into (1):
X+ Y+ 2(40) = 260
Xx+y=180 ... (4)

Substitute z=40 into (3) :

8x+10y +15(40) =2 200
8x+10y =1 600
4x+5y =800 ... (5)

(4) x 4: Ax+4y=720 ... (6)
(5)-(6): y=80

Substitute y = 80 into (5) :
4x +5(80) = 800

4x = 400
x =100

Hence, the numbers of voice recorded model
P, Q and R are 100, 80 and 40 units
respectively.

6 5x+3y+4z=360 ... (1)
X+y+2z=120 ... (2)
6x+4y+52=450 ... (3)

(2) x 5: 5x+5y+10z =600 ... (4)
(2) x 6: 6x+6y+122=720 ... (5)

(4)-(1): 2y+62=240 ... (6)
5)-(): 2y+72=270 ... (7)

(7)-(6): z=30
Substitute z=230 into (7) :
2y+7(30) =270

2y =60

y =30
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Substitute y =30 and z=30 into (1) :
5x +3(30) + 4(30) = 360
5x =150
x=30

Hence, the number of nitrile, vinyl and
surgical gloves produced are 30, 30 and 30
respectively.

X+y+z=240 ... (1)
X+y=3z=>x+y-3z=0 ... (2)
3x+2y+4z=700 ... (3)

M-@:
47 =240
z=60
Substitute z=60 into (1) :
X+Yy+60=240
Xx+y=180 ... (4)

Substitute z=60 into (3) :
3x+2y +4(60) =700
3X+2y=460 ... (5)

(4) x 2: 2x+2y =360 .... (6)
(5) - (6) : x=100

Substitute x =100 into (4) :
100+y =180

y =80

Hence, the number of oranges, apples and
pineapples sold are 100, 80 and 60
respectively.

8(@) y-2x=7 .. (D
4x2 +y? =37 .. (2
From (1) :
y=2x+7 ... (3)

Substitute (3) into (2) :
ax% 1 (2x+7)? =37
4x% + 4x% + 28X+ 49-37=0
8x% +28x+12=0
4x% +14x+6=0
2x% +7x+3=0
(2x+1)(x+3)=0

x:—1 or x=-3
2

From (3) :
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When x=—1, y=2(—1j+7:6
2 2

When x=-3, y=2(-3)+7=1

2x+y=5 .. (D
X2 —xy =12 ...(2)
From (1) :

y=5-2x ... (3)

Substitute (3) into (2) :
x2—x(5—2x)—12=0
x2 —B5x+2x%-12=0
3x? —5x-12=0
(x=3) (3x+4)=0
Xx=3 or x:—%

From (3) :
When x=3, y=5-2(3)=-1

When x:—i y:5_2[_ﬂj:§

3’ 3
(c) 3x-y=7 ... (D
X2—xy+y?=7 ... (2
From (1) :
y=3x-7 ...(3)

Substitute (3) into (2) :
X2 —x@x-7)+(3x-7)2-7=0
X2 —3x% + TX+9x2 — 42X +49-7=0
7x% —35x+42=0
x? —5x+6=0
(x=3)(x-2)=0
X=3 or x=2

From (3) :
When x=3, y=3(3)-7=2
When x=2, y=3(2)-7=-1

9(a) 2x+3y=7 .. (D)
X2+y?=T-xy ...(2
From (1) :

7-2x
— ...(3)

Substitute (3) into (2) :

2
4| 122X} 74 122X o
3 3

p— 2 p—
X2+(49 289x+4x ]_7“{7 32Xj=0
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9% + 49— 28X + 4X° — 63+ 3X(7 - 2X) =0
9x% + 49 — 28X + 4x% — 63+ 21X — 6x° =0

2x% —27x+81=0

2 _
7x°-7x-14=0 (x—9)(2x-9) =0

X2 —x-2=0 9
— = X=9 or x=—
(x=2)(x+1) =0 >
x=2 0or x=-1 From (1) :
_ _ 54-4(9)
From (3) : When x=9 y= 3 =6
7-2(2)
When X=2, y:T:l g 54_4[9]
o When x==, y= =12
When x=-1, yz%(l)=3 2 3
2y X 2
(b) 2x+3y =1 . (1) ®) 5 -5=3
3x2+4xy—y?>-6=0... (2) 4y—-3x=4
4+ 3x
Lo y=—r ()
From(1): y= 3 ...3
Substitute (3) into (2) : 2 . 3 _3
, =
2 1-2x) (1-2x B Xy
3X +4x£—3 j—(—S j -6=0 2y +3x=3xy
B B 2 2y+3x-3xy=0 ... (2)
3X2+4X(1 32xj_1 4x9+4x _6-0
, ( 2) Substitute (1) into (2) :
27x° +12x(1-2x) —{L-4x+4x°) -54=0
( ) 2(4+_?,)(j+3x_3x(4+_‘?))(jzo
27X +12x - 24x? —1+4x—4x? —54=0
—x24+16X-55=0 2(4+3x)+12x-3x(4+3x) =0
2 _16X+55=0 8+6x+12x—12x—-9x% =0
(x=5)(x-11)=0 —9x% +6X+8=0
x=5 or x=11 9x? -6x-8=0
From (3) : (Bx—-4)(3x+2)=0
1-2(5)
When x=5, yZT:—3 X:ﬂ OrXZ—g
3 3
When x =11, y:l_é(ll) =7 From (1) :
4 4+3(—j
When x=—, y=—>"2=2
10 (a) X, y_9 3 4
3 4 2 5
4x+3y =54 4+3(_7j L
_ When x=—g,y=—3=—
Yo ) 3 4 2
3
3.4 11 (a) 4y-4x=24
Xy y—-x=6
y+dx=xy ... (2) y=x+6 ... (1)
2.2 _ay—
Substitute (1) into (2) ; Sy -4y =24 ... (2)
54_ ax 54_ ax Substitute (1) into (2) :
3[—3 j+4x—x[ 3 j=0 3x2+(x+6)2—4(x+6)—24=0
2 2
54_ 4y 3x% + X2 +12x + 36— 4x—24-24=0
54—4x+4x—x( ]—0 Ax2 +8x—12 20
162 - x(54 - 4x)=0 x* +2x-3=0
162 —54x+4x% =0 (x=1)(x+3)=0
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x=10r x=-3 5 1

=—=0r - =
Y773 2
From (1) :
When x=1, y=1+6=7 From (1) :
When x=-3, y=-3+6=3 When y:_E’X:3+2 5. 1
3 3 3
(b) 3(4x-3y)=45
4x—3y =15 When yz—%, x=3+2[—%j=2
x:M (1)
4 13 y+2x=4
8x%—27y? =45 ... (2) 3k+2(2h)=4
Substitute (1) into (2) : 3k+4h=4
2 4-4h
8(15+3yj _27y? =45 k:—3 (D
4
2
g 222790V +Y" | 57y2 _45-0 2.3_
16 y 2X
225 + 90y + 9y? ) 2__8 _
[f]_ﬂy —45=0 3k 2(2h)
225+ 90y +9y2 —54y2 ~90=0 8h-Sk
5490y +9y“° -54y° -90= 12hk
—45y% +90y +135=0 8h—9k =12hk ... (2)
45y2 —90y-135=0 ) )
9 Substitute (1) into (2) :
9y —-18y-27=0
on_of 474 _ 1o 4=4h
3y’ —6y-9=0 T3 )T 3
y2-2y-3=0 8h —3(4 — 4h) = 4h(4 — 4h)
(y=3)(y+1) =0 8h—12+12h =16h —16h?
y=3o0r y=-1 16h% +4h-12=0
From (1) : 4h? +h-3=0
rom (1) : 15430) (4h-3)(h+1)=0
When y=3, x=—-"""2 =6 3
4 h:Z or -1
When y=-1, x:w =3
From (1) :
12 Q=P 4_4(§j
—2y=3-X When h=2 k= 34 _%
x=3+2y ... (1) 4 44— 8
When h=-1, k=— n_8
0-R 3 3
-2y =x(5+9y)
1 5
-2y =5x+9xy 14 X_Ey:E
—2y—.5x—9xy.:0 ... (2) 2x—y=5
Substitute (1) into (2) : y=2x-5... (1)
-2y -52y+3)-9y(2y+3)=0
—2y—10y—15—18y2—27y=0 2
) 2X+y=——
~18y? -39y -15=0
18y2 +39y +15=0 2xy +y? =-2
6y2 +13y+5=0 2x(2x—5) + (2x=5)% +2=0
(3y+5)(2y+1) =0 4x% 10X + 4x2 — 20X+ 25+2=0

8x%2 —30x+27=0
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(4x-9)(2x-3)=0

9 3
X== 0fr x==
4 2
From (1) :

Whenx:g, y=2 9 —5=—l
4 4 2
Whenx=§, yzz[gj_sz_z

2 2

15 x-y=1
x=1+y ... (1)

X2 +3y=6 ... (2)

Substitute (1) into (2) :
L+y)*+3y=6
1+2y+y?+3y—-6=0
y2 +5y-5=0
21
_ —5+./45
2(1)
y=0.854 or —5.854

When y=0.854, x=1.854
When y=-5.854, x=-4.851

16 3x+y+4=0
y=-3x—4 ... (1)
Xy +40= y2
X(=3X—4) + 40— (—3x—4)* =0
—3x2 —4x+40—(9x2 +24x+16):0
—3x% —4x+40-9x% — 24x—-16 =0
—12x? - 28x+24=0
(x+3)(8x-2)=0
2

X=-3 0fr X=—
3

From (1) :
When x=-3, y=-3(-3)-4=5

When x:g, y:—a(gj—4=—6
3 3

17 m-2n=-1
m=2n-1...(1)

mn+n-3m=0
n(2n-1)+n-3(2n-1)=0
2n°—n+n—6n+3=0
2n? —6n+3=0
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2(2)

612
4
n=2.366orn=0.634
From (1) :

n=

When n = 2.366, m=2(2.366)-1 = 3.732
When n =0.634, m=2(0.634)-1 = 0.268

18 Perimeter = 42
10+ Xx+y+30-3y+x=42

2x—-2y—-2=0
X-y-1=0
x=y+1...(1)
Area = 86 cm?

10X+ (10— y)? =86

10X +100— 20y + y> —86 =0
10x+14—20y + y> =0
Substitute x=y+1,

10(y +1)+14-20y +y? =0
10y +10+14 - 20y + y2:0
y2—10y+24=0
(y-6)(y-4)=0

y=6 or y=4

From (1) :
y=6, x=6+1=7
y=4, x=4+1=5

19 Perimeter =70 cm
5x+y+12x+y+13x=70

30x+2y=70
15x+y =35

y=35-15x ...

Area = 240 cm?
%leXx5x+12xy:24O

30x2 +12xy = 240
10x? + 4xy =80
5x2+2xy =40 ... (2)
Substitute (1) into (2) :
5x2 + 2x(35—15x) = 40
5x? +70x —30x* —40=0
—25x% +70x—40=0
5x% —14x+8=0
(x=2)(bx-4)=0
4

X=2 0r Xx=—
5

From (1) :
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When x=2, y=35-15(2)=5

When x=2 y:35—15(£j:23
5 5

20 Area =28 cm?

Txy =28
xy=4 ...(1)

Perimeter = 26 cm
22 7
IX+Y+Yy+| —x=X|=26
vy (m]

7X+2y+11x =26
18x+2y =26
9x+y=13

y=13-9x ... (2)

Substitute (2) into (1) :
x(13-9x) =4

13x-9x% =4
9x2 —13x+4=0
(x-D(Ox-4)=0

x=1 or x:ﬂ
9

X :g is not accepted.
sx=1

From(2): y=13-9(1) =4

21 Perimeter of fish pond =48 m

2(x—10)+2(30-y) =48
x-10+30-y =24
x-y=4

y=x-4 ...(1)

Area of the region planted with papayas =

460 m?
(30%10)+ y(x —10) = 460
-160+xy—10y =0 ... (2)

Substitute (1) into (2) :

—160+ x(x—4)-10(x-4) =0

~160+ X2 —4x—10X+40=0
x2 —14x-120=0
(x—20)(x+6)=0
x=20 or x=-6

x=-6 is not accepted.

Hence, x=20

When x=20, y=20-4=16

22 Perimeter = 30

X+ (X+Yy)+(2x+3) =30
Ax+y =27
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y=27-4x ... (1)
Using the Pythagoras’ Theorem,
X2 + (x+ y)2 = (2x+3)2
x2+x2+2xy+y2 =4x? +12X+9
2x2 —2xy —y? +12x+9=0 ... (2)
2x% = 2%(27 - 4%) — (27— 4x)? +12x+9 =0
2x% —54x +8x2 —(729—216x+16x2)+12x+9=0
—6x2 +174x—720=0
6x2 —174x+720=0
X? —29x+120=0
(x-5)(x-24)=0
x=5or x=24
X =24 is not accepted because it will
make the value of y to be negative.
Hence, x = 5.
From(1): y=27-4(5)=7

The lengths of the sides are x =5m, (x + )
=12 mand (2x + 3) = 13 m respectively.
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