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ALGEBRA (Q 1 & 2, PAPER 1)

SorLuTions No. 9: SIMULTANEOUS EQUATIONS
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1 (a) Solve the simultaneous equations:

X_y

5 4
3x+J =17
2

SoLuUTION

5-%:0(x20):>4x—5y=o....(1) 4x—5y =0...(1)

> 6X+y =34...(2) (x—5)

3x+%=17(><2) — 6x+y=34..(2)

4x-5y =0...(2)
30x+5y=170...(2)
34x =170=x=5

Substituting this value of x into equation 1 = 4(5)-5y=0=20=5y=y=4
ANSWER: X=5,y=4
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2 (a) Solve, without using a calculator, the following simultaneous equations:
3X+y+z=0
X—y+2=2
2x-3y—-2=9
SoLuTIoN
Eliminate z:
3x+y+z =0..(2) 5x—-2y =9...(4) (x-2)
X—-y+z =2..(2) 3x—4y=11...(5)
2x—-3y—-2=9...(3)
. -10x+4y =-18
Equation 1 + 3 = 5x—-2y =9...(4)
i 3x—-4y =11
Equation 2 + 3 = 3x—-4y=11...(5) T w1

Substituting this value of x into equation 4 — 5(1) -2y =9= -2y=4=y=-2
Substituting these values of x and y into equation 1 = 3()+(-2)+z=0=>z=-1

ANsSWER: Xx=1, y=-2,z=-1
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2 (a) Solve, without using a calculator, the following simultaneous equations:
X+2y+4z=7
X+3y+2z=1
-y+3z=8
SOLUTION
Eliminate x form equations 1 and 2: Now combine equations 3 and 4 to eliminate y:
X+2y+4z=17...(1) _y+32=8..(3)
X+3y+2z=1...(2) _y+27=6...(4) (x~1)
—-y+3z =8...(3)
x+2y+4z=7..(0) —y+32=8
X+3y+27 =1...(2) (x~1) y-2z =6
z =2
X+2y+dz =1 Substituting this value of z into equation 3
—x-3y-2z=-1 =-y+3(2)=8=>y=-2
—y+2z =6...(4) Substituting these values of y and z into equation 1
= X+2(-2)+4(2)=7=>x=3
ANSWER: X=3,y=-2,2=2
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2 (a) Solve the simultaneous equations:
y=2x-5
X+ xy=2
SOLUTION

Substitute the value of y in the linear equation into the quadratic equation.
X2+ Xy =2= X"+ X(2x-5)=2= x> +2x* -5x-2=0

= 3x* -5x—-2=0= (3x+1)(x-2)=0

X=-%,2

x=—=y=2-}-5=-4

X=2=>y=2(2)-5=-1

o _ 1 . _ 17
ANSWER: X=—3,2; y=—, —
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2 (a) Solve the simultaneous equations:

3X—y=8

x> +y? =10
SoLuTION
Substitute the value of y in the linear equation into the quadratic equation.
3X-y=8=y=3x-8
x*+y>=10= x*+(3x-8)* =10
= X* +9x° —48x+64—-10=0=10x"—48x+54=0
= 5x* —24x+27=0= (5x-9)(x—-3)=0
=>x=2,3
x=$=y=3(§-8=-%
x=3=y=33)-8=1

ANswer: x=3, 2; y=1 -8
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2 (a) Solve the simultaneous equations:

X-y=0

(x+2)>+y* =10
SoLuTIoN
From the linear equation x =y.
Substituting for y in the quadratic = (x+2)° +x* =10 = x* +4x+4+x*-10=0
= 2X* +4x-6=0=>x"+2x-3=0
= xX+3)(x-1)=0=x=-3,1=y=-3/1
ANsSwWER: x=-3, 1, y=-3,1




