Solving simultaneous equations with
elimination

Worked solutions

ROBINSON

This topic online

n Solve the simultaneous equations
x+y=11
X-y=3 (3 marks)
We aeed one pair (x, J) that makes both eq vations Lrue. Add.:.nb the eiumkions
mokes +3 and -D cancel, (.e.mvr.ns on e.tLUo.tiol\ contmu\'ma onLJ x

Add the two e.tLUo.tums
2x

%, %0 =17

Substitute into x + y = 749 =, 50 y=+u
Check tn the second eq vation
T1-4 =3V

.:L=7,J=‘+

a Solve the simultaneous equations
3x+y=17

x+y=17 (3 marks)
Subtract the second Q—iuo.t:.on From the oc:.rst
2x = 10,%00x=795
Substitute cato 2 + y = T5+ y= T, so y=12
Check cn the porst eguation
St+2 = 17V

x=5,y=2
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n Solve the simultaneous equations
2x + 3y =12

2x+y =28 (3 marks)

Subtract the second Liua.tum From the oc;rst
?.v = Y, %0 J =2
Svbstitute tato 2 + y = :2x+2=8,%02x=6and x=?
Check cn the Ferst eguation

E+¢ =12V

x.=‘b,y=z

n Solve the simultaneous equations
4x -y =14

2x +y =10 (3 marks)

Add the Lo eq vations o elimenate Y

x = 24,50 x =4
Svbstitute into 2x + y =10 8+ Yy=10,%0 y=2
Check wn the Ferst eguakion
-2 = 4V

x=‘+,d=2

B Solve the simultaneous equations
3x+2y=19

X+4y =13 (3 marks)
Mutt;ptd the oc:.rst eg vation bd 2

Cx + HJ = 3%
Subtract the second etuatioﬁ

Sx = 15,50 x=7§

Svbstitute tato x + '-\-J 13:5 + HJ =13, so J =2
Checle tn the ocirst Liumtaw\

Is+y4 = 9V

x=$,y=2
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n Solve the simultaneous equations
x+2y=4
3x+5y=9 (3 marks)
Mu(.k:.p(.y the o(;:.rs{: e.iuo.ta.on bd 3
dx + CJ = \2

Suvbtract the second e.cz'uo.‘k:.on
y =32
Substitute cato x + ZJ = 4l xte=4,%5 x=-2
Check tn £he second e.tluo.(:ion

<+15 = 1V

:x.=-?.,y=3

Solve the simultaneous equations
S5x+2y=4

3x -4y =18 (4 marks)

Sx+2y = w4 (1)

dx -4y = \8 (2)
(\Dx2
0x + 4y = 8 (3)
(2) +(3)
\d3x 26
3 2 2 3

Put x = 2 wato (\)

\O + 23 “+
-\0 2-3 _6 -\0
+2 -3 +2
J

Checl (2): ¢ +\2 =19

x=z,j=-3
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n Solve the simultaneous equations

3x+2y=24
2x + 5y =27 (4 marks)
Mu(.ttp(.:) the ocirst e.luo.(:a.on b:’ S and the second b:’ 2

\Sx + IOJ = 120 ond Hx + IO:) = 4
Subtract

x = 66,50 x =¢

Substitute into 3x ¢ 2y = 24 \8 + 2y =124,%0 4= 3
Check in the second Q.iuo.‘ti.ol\

12415 = 27V
Solve the simultaneous equations
4x +3y =5
6x-2y =14 (4 marks)

Mutt:.p(.d the ocf.rsk eg vation b:} 2 and £he second bj 3

%x*éy = IOo.mL\‘bJr.-GJ='+7.
Add

26x = S2,%50x=12
Svbstitute inko H:x.-!-BJ = S %+3J=$, so 3J=-3 M\d.j=-l

Check tn the second e."ud::.oa

2+2 = 14V

x=z,3=-|
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m Solve the simultaneous equations
3x -2y =13

S5x = 3y =21 (4 marks)

3 (1)
Se =3y = 20 (2)
(Dxs

ISz =10y = ¢S (3)
(2) x 3

ISx -9y = €3 (w)
(3) - (4)

-y =2

y = -2

Put y = -2 inko (\)

33:.-2.5

3x + 4 13
- 3x T
+% x 3 <%

Check (2):15 + ¢ = 21

x=3,j=-z
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m Solve the simultaneous equations
2x+3y=4

4x + 5y =7 (4 marks)
22 43y = 4 (1)

4x + Sy = 1(2)

(\)x2

Hx 4Gy = 2 (3)

(3) - (2)

J=!

Put J =1 wnto (\)

2% + 4
=% 2x | =%
2 x 0.s +2

Chech (2):2 4S5 =17

x=0.5,y=l

m Solve the simultaneous equations
6x + 5y =10

4x -3y =13 (4 marks)
MVLtLPLJ the porst equation by 3 and the second by S
1Rx +1\5y = 30 and 20x - ISy = és
Add
= s
38x = 45, o =— =25

32

lOZI$+$J=IO,so$J=-S'oJ\d.J=

Svbstitute wnto ¢x + 5’3
=\

Check in the second eguation

o+3 =13V

x=2..5,3=-|
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m A theatre sells adult tickets and child tickets.
2 adult tickets and 3 child tickets cost £36.50
3 adult tickets and 2 child tickets cost £38.50

Work out the cost of one adult ticket and the cost of one child ticket. (5 marks)

2a + 3 = 365 (\)
30 4+ 2¢ = 385 (2)

(\D)x3
¢a + 93¢ = 109.5 (3)
(2) x 2
Ga +4c = T7(w)
(3) - (=)
Se 32.5
-] ¢ ¢.S -]

Put ¢ = ¢.5 wako (V)
2a +\9.5 36.5
-11.5 2a 7 =115
w2 o gs 2

Checl (2): 25.5 +13 = 32.5

Adotk Fr.s0, chetd E¢.s0
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m A cafe sells teas and coffees.
3 teas and 2 coffees cost £7.80
2 teas and 3 coffees cost £8.20

Work out the cost of one tea and the cost of one coffee. (5 marks)

Let € be £he cost of & tea and ¢ the cost of & cof fee, in pounds: 3t + 2¢ = 7.80 and
2t + 3¢ = 2.20

Mu(.k:.p(.d the oc:.rs'l: e.loo.ta.ol\ bJ 2 and the second bJ 2

Ik + e = 23.40 and 4t ¢+ éc = 16.40
Subtract

St = 1.00, %0 £ =140
Svbstitute into 3L + 2¢ = 7.80: 4.20 + 2¢ = 1.90, s0 2¢ = 3.40

and ¢ = 1.%0
Checle in the second O.lmxti.oﬁ

2 X140 +3 % 1.80 = 2.80 +S.40 = £%.20 V
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