AQA GCSE Maths - Simultaneous Equations - Linear-Quadratic

M1.
Alternative method 1

y = 2X or (X, 2X)
oe

X2 + (2X)2 = 2645
oe

X2 = 2645 + 5 or X2 =529 or
X=23

(23, 46)

Alternative method 2

1'\'=."( or =¥ ¥
2° w25

oe

2
y2=2645+ 4 ory2=2116 or
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M1

(23, 46)
Al
[4]

M2.

Alternative method 1
X*-6X-20=4-X

M1
X*=-5Xx-24(=0)
ft one error in collection of terms with all terms correctly
collected on one side
M1
(X=-8)(X+3)(=0) or (X+a)(X+b)(=0)
where ab = £ their 24 or a + b = £ their 5
ft their quadratic
or quadratic formula (allow one error)
M1
X=8andy=-4 or X=-3andy=7
Al
X=8andy=-4 and X=-3andy=7
SC2 for both (8, —4) and (-3, 7) by trial and improvement
SC1 for either (8, —4) or (-3, 7) by trial and improvement
Al

Alternative method 2
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y=(4-yy-6(4-y)-20
or y=16-8y+Y:— 24+ 6y - 20

or y=y*-2y-28

allow one error in rearrangement
of y=4-X

y? - 3y - 28 (= 0)

ft one error in expansion and collection of terms with all
terms correctly collected on one side

(-7 (y+4 (=0 or (y+a)(y+b)(=0)

where ab = + their 28 or a + b = + their 3
ft their quadratic

or quadratic formula (allow one error)

y=-4andX=8 or Yy=7andX=-3

y=-4andX=8 and y=7and X=-3

SC2 for both (8, —4) and (-3, 7) by trial and improvement
SC1 for either (8, —4) or (=3, 7) by trial and improvement

Additional Guidance

Substituting X =Y — 4 into quadratic is two errors in rearrangement of Yy =4 - X

Substituting X =Y — 4 into quadratic followed by collection of terms with all terms
correctly collected on one side Yy? - 15y + 20 (= 0) (allow one error)
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Substituting X =Y - 4 into quadratic
followed by Yy? - 15y + 20 (= 0)

followed by attempt to factorise quadratic where ab = + their 20 or a + b = + their 15

MOM1M1
[5]
M3.
Alternative method 1
2X*+7X-1=4X+1
Eliminates a variable
M1
2X°+3x-2=0
or2x*+3x=2
Correctly reduces to three terms
M1ldep
(2Xx-1)(X+2) (=0)
If quadratic formula used here it must be fully correct
M1ldep
1
X=3,x= 2
or x=1 y=3
X=5.¥=
orX=-2,y=-7
SC3if from T & | and 2™ answer not obtained
Al
X = 21 y=23
and X=-2,y=-7
Al

Alternative method 2

T 1'\_2 - v — 1'\_

=2 | ¥ | =7l [ —1
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Eliminates a variable

M1
y?+4y-21=0
or Y’+4y=21
Correctly reduces to three terms
M1dep
(y-3)y+7)(=0)
If quadratic formula used here it must be fully correct
M1dep
y = 3, y =-7
=3 x=1
or y=3,x= 7
or y=-7,Xx=-2
SC3if from T & | and 2™ answer not obtained
Al
1
y=3x= gl
and y=-7,X=-2
Al
[5]
M4.
Alternative method 1
y=-3-4X
B1
X2 + 2X + 5 = their -3 — 4X
M1
X2+6X+8=0
ft their -3 - 4X
Alft
X+ 4)X+2)(=0)
Correct method to solve their quadratic equation
M1

ft their quadratic equation
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Alft
y=13,5
SC2 Both pairs of correct values without valid working
Al
Alternative method 2
. =3-v.s -3-v
th =) +2 -
o (their —==)2+2(—==)
B1
. —3-v.3 -3-y
their =) +2 -
M1
y2-18y+65=0
ft their —>—
4
oe may have common denominator 16
Alft
(Y-5)(y-13)(=0)
Correct method to solve their quadratic equation
M1
y=13,5
ft their quadratic equation
Alft
X=-4,-2
SC2 Both pairs of correct values without valid working
Al
Alternative method 3
4X + X2+ 2X+5=-3
oe
B1
X2+6X+5=-3
M1
X2+6X+8=0
Al

(X + 4)(X+2) (= 0)
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Correct method to solve their quadratic equation

M1
X=-4,-2
ft their quadratic equation
Alft
y=13,5
SC2 Both pairs of correct values with no valid working
Al
Alternative method 4
4X +y=-3and
y-X2-2X=5
or
4X +y=-3and
—2X+Yy=X2+5
oe
the equations must be used as simultaneous equations
B1
4X +X2+2X=-8 or X2+6X=-8
or
6X=-3-Xx2-5
oe
M1
X2+6X+8=0
Al
X+ 4)X+2)(=0)
Correct method to solve their quadratic equation
M1
X=-4,-2
ft their quadratic equation
Alft
y=13,5
SC2 Both pairs of correct values with no valid working
Al

(6]
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M5.(X+ 3)(X - 5) = 4x+ 1
oe

X*+3X-5X-15

orx?—2x-15
X2-6Xx-16=0
oe
X+ 2)(x - 8)
orx=-2
orx=28
ft their quadratic

(X+ a)(X+ b) whereab =+16 or a+b=-6

Quadratic formula: Allow one error

X=-2and X=8
orx=-2andy=-7

orXx=8andy=33

X=-2andy=-7

and X=8andy =33
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M6.y = 2 + X

2X? + 5X + 1 = their (2 + X)
oe
y=2(y-2+5(y-2)+1
2y°—-8y+8+5y-y-10+1=0

2 +4X-1=0
2y:—4y—1=0

-4 = 1,.|'r42 —(4x2 x-1)

2x2
—4+4/24
o 4
—4 % (47 —(4x2 x—1)
22
4 x u'rﬁ
or 4

X=-22(...)and X =0.2(...)
orX=-22(...)and y =-0.2(...)

orXx=0.2(...)andy =2.2(...)
y=22(.)andy=-0.2(...)
ory=22(..)and X =0.2(...)
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ory=-0.2(...)and X=-2.2(...)

Al
X=-22andy=-0.2
andX=0.2andy=2.2
y=22and X=0.2
andy =-0.2and X=-2.2
Al

Additional Guidance
BEWARE, roots of 2X?+5X+1=0are -0.22 and — 2.28

Correctly substituting their values from their quadratic scores M1, e.g. 2X* + 5X + 1 =
0

—5+,/5% —(4x2x1)
2u2 scores MOMOM1AOAO

All four solutions are required to score full marks
[6]

M7. @ (BX+1)p2 =9x* +3X+3X+1
B1
(b)  9X* +3X+3X+1=4X2 =X+70r 92 +6X+1=4X2 -X+7

oe

B1
5X2 +7X-6=0

ft their expansion of (3X + 1) with all terms

correctlycollected on one side of the equation
M1

(5Xx = 3)(X+2)(=0) or (5x+a)x+bh) (=0
ab =46 or 5b+a =7 ft their quadratic

L
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or quadratic formula allowing one substitution error

M1
X=0.6 and X=-2 or X=0.6 and y=2.8
oe
Al
y=28 and y=-5 or X=-2 and y=-5
oe
Al
(6]
M8.
(4-X)?=4x+5
M1
16 —4X —4X+ X =4X +5
Allow one error but must be a quadratic in X
M1ldep
X* - 12X + 11 (= 0)
oe Must be 3 terms
Al
X-11)(x-1)(=0)
——12:J(—12)2 —4(1)(11)
2 or
(X-6)-36+11=0 oe
M1
X=1landX=1
Must have M3 to ft
X=1landy=-7 or X=1landy=3
Alft

X=11landy=-7 and

X=1landy=3
Al
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Alternative method

y'=4@4-y)+5
M1
y’=16-4y+5
Allow one error but must be a quadratic in y
M1ldep
y* +4y - 21 (= 0)
oe Must be 3 terms
Al
Y+7y-3)(=0)
— 4 =.14% _ 411)(-21)
2 or
(Y+2°-4-21=0 oe
M1
y=-7andy =3
Must have M3 to ft
X=1landy=-7 or
X=1landy=3
Alft
X=11landy=-7 and
X=1landy=3
Al
(6]
M9.10 -X=2X*+4
oe
y=2(10-y):+ 4
M1
2X?+X-6=0
2y —41y +204 =0
M1ldep
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(2X = 3)(X + 2)
2y -17)(y - 12)

X=) (-1+ 49)/4
(V=) (4L £49) /4

3
X=-2andX=15 oe e.g. 2
17

y=12andy=85 oee.g. 2

X=-2andy=12
and

X=15andy=85
Must be paired correctly for final mark
Strand (ii)
SC2 for one correct final pair
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