ACHIEVE ACADEMY

GCSE Maths — Higher Tier

Non-Linear Simultaneous Equations - Practice Booklet

Developing ® Secure ® GreaterDepth

Answer every question in the working space provided. Method marks are available for correct working even if the final
answer is wrong. Check the time allowed with your tutor before you start.

Non-Linear Simultaneous Equations

Total marks available: 134



® Non-Linear Simultaneous Equations

\/3'[2 -6t=0 Q1 - o Developing - 3 marks

t-2=3t2-5t-2
0=3t2-5t-2+2-1t
2 -6t=o0

VvV 3t2+3t-6=0 Q2 - e Developing - 3 marks

t+2=3t2 +ut -y
0=3t2+4t-y-2-1
3 +3t-6=0

vVi4a2+4a-11=0 Q3 - e« Developing - 3 marks

a+5=4a%?+5a-6
o=ua?+5a-6-5-2a
WaZ?+ua-1=o

\/(_2, _]3) and (6’ 3) Q4 - o Developing - 5 marks

2t -9=12 - 2t - 21

o=t2-u4t-12

(t+2(t-6)=0

t=-20rt=6

when+=—.’2,\j=—43. when’r=6,~:j=3.
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Vv (0,-7)and (7, -35) Q5 - « Developing - 5marks

METHOD

Ut -3F=12 - Mt -3

o=1% -3t

(W(t-P=o

t=oort=%
thenJr:o,g:—jr.whenw‘:?,S:—35.

\/3'[2 + 51: +11= O Q6 - o Developing - 3 marks

METHOD
t-4y=3t2+6t+3
o=3t2+6t+3+4—1
2+ 5t+41=0

\/282 -7a=0 Q7 - o Developing - 3 marks

METHOD
a-Yy=2a%-6a-Yy
o=2a?-6a-Y+u-a
2a?2-%a=o0

Vv (-3,-12)and (2,13) Q8 - o Developing - 5 marks

METHOD

S5t+3=t2+6t-3

o=t2+t-6

(t+3)t-D=o0

t=-30ort=2

whem:-s,a:—m. when+:2,\:j:43.
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v/ (-7,-41)and (3,19) Q9 - o Developing - 5 marks

METHOD

6a +1=2a%+10a - 20

o=aZ+4a-2

(a+Pa-3=o0

a=-trora=3

whena=—?,3=—‘44. b\)‘nena=3,3=/l‘?.

v/ (-4, -5)and (5, -14) Q10 - e Developing - 5 marks

METHOD

—a-9=a2-2a-29

o=a?-a-2

(a+Wla-5-=o

a=-Yora=>5

whena=—¢4,\j=—5. L\)‘nena=5,3=—/ﬂ4.

Vv (-4.27,24.10)and (3.27,-6.10) Q11 - e Secure - 5marks

METHOD
-4t +3=12-3t-1%

o=t +t-14y4

t= (=) £ VD2 - UxdxC~1w)) / 2
t=(-1xV5n/2

t=3.2%ort = -42%

When t = 3.0%, y = ~6.o. When t = -4.2%, Y = Q4o

v/ (-3,-8)and (-2, -5) Q12 - e Secure - 5marks

METHOD

3t+4=20t2 + 3t + 13

0 =212 + fot + 12

At +3)(t+D =0

t=-3o0ort=-2

when+=—3,3=—8. L»Jhen‘r=—:2,3=—5.
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v (-2,5)and (2, -3)

METHOD

“Ox +4=3x%-2x - H
0=3x%-12
A(x+D(x-2)=o0

Xx=-Qorx=2

whenx=—2,3=S.Nhenx=2,3=—3.

V/(-0.46,-2.61)and (6.46,-23.39)

METHOD
-3a-Y4=a%?-9%-1%
o=a%?-6a-3

a=(-(-6) = V((-6)2 - uxix(-3)) / 2

a=(6xvVw)/2
a=6460ora=-ou6

When a = 6,46, Y= -233% When a = -o.u6, Yy = -2.64

v/ (-7.58,26.75)and (1.58, -0.75)

METHOD
“3t+y=12+3t -3
o=t2+6t-12

t=(-(6) = V((6)? - Yxix(—12))) / 2

t=(-6+VWw/a
t=458 or t = —%.58%

When t = 158, Yy =-035. When t = -.58, Y = 2635

V/(-4.19,12.77)and (1.19, -8.77)

METHOD
“Ux —Y4=x%-x -9

0=x?>+3x-5

x = (~(3) £ V((3)2 - uxix(-5)) / 2

x=(0-3*Vap/2
x = 449 of x = U9

When x = 4,49, Y= -83% When x = 4.9, y =123,
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Q14 - e Secure - 5 marks

Q15 - e Secure - 5 marks

Q16 - e Secure - 5 marks
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V/ (-6,28)and (6, -32) Q17 - e Secure - 5 marks

-5x - 2=3x% - 5x - Ho

0=3x2 - 108

3(x+6)x—-6)=0

x=-6o0orx=6

whenx=—6,3=:2%. b\)henx=6,3=—32.

\/(a)line drawn (see below); (b)x=-1,y=-2 Q18 - e Secure - 4 marks
andx=1y=2

(a) The line Y = 2x passes ‘rhrouﬁ‘n (o, 0) with Srao\ien‘r 2-B1
() Read the points where the line crosses the curve: (4, ~2); (4, 2)
M1 both eoints - A1 A1

A
8
7
6
5
4 y = 2X
3
2
el
-2 -1 i -
-3 é /1 213
y=x2+2x-1 /|-
-3
_4
-5
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\/(a)line drawn (see below); (b)x=-1,y=-2 Q19 - e Secure - 4 marks
andx=2,y=4

(a) The line Y = 2x passes ‘rhrou3h (o, 0) with Srao\ier\‘r 2-B1
(b) Read the points where the line crosses the curve: (~4, -2, (2, W
M1 both points - A1 A1

Y
8
7
6
5
4 y = 2X
3 H
1
2 1
1 H
y=x2+x-2 i
-2 -1 !
-3 V' flof1 2 3o X
i
1
-2
-3
-4
-5
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\/(a)line drawn (see below); (b)x=-1.4,y=1.4 Q20 - e Secure - 4 marks
andx=14,y=-14

(a) The line Y = ~x passes +hrou3h (o, 0) with Srao\ien’r —1- B

(b) Read the points where the line crosses the curve x = —44 (accept 1.5 to —14.3), Y =14
(accept 1.3 to 4.5); x = 44 (accept 4.3 to 1.5), Y= —14 Caccept ~4.5 to ~1.3)

M1 both points - A1 A4

=N W s OO N

v/ Tangentat (-1,-2) Q21 - e Greater Depth - 5marks

3a+i=taZ+4a+ 5

o=4aZ+ga+y

Ua + 17 = o, a repeated root, so the line is & tangent
a=-hHy=-2

\/Tangent at (4 _22) Q22 - e Greater Depth - 5 marks

-5a-2=33%-29a + U6

0=3a%-2ua + W

3(a - W? = o, & repeated root, so the line is & tangent
a=y, Y= -22
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\/Tangent at (5, 5) Q23 - e Greater Depth - 5 marks

a=3a%-2%+*5

0=3a%-30a+15

3(a - 57 = o, & repeated root, so the line is & tangent
a=35 Y= 5)

\/(_0_14, -8.27)and (3.64,-0.73) Q24 - e Greater Depth - 5 marks

ot -8 =2t - 5t -9

0=t -3t -4

t= (-1 x V((-3? - Yxax(-1) / (2x2)
t=Cr£V5n/u

t=3.64ort=-o0u

When t = 3.64, Yy = -0, When t = -0y, y = -8.0%

Vv x=-2.9,y=-2.8andx=0.5,y=4.0 Q25 - e Greater Depth - 4 marks

The solutions are the two points where the line crosses the circle:
x = -2.9 (accept 3.0 to ~2.8), y=-28 (accept -29to -2.0)

x = 0.5 (accept o4 to 0.6), y= 4o (accept 3.9 fo U

B4 B4 each point (both coordinates)

CXICEXOCETI K

y=2x+3
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Vv (-0.61,-2.04) and (4.11, 21.54) Q26 - e Greater Depth - 5 marks

S5a+4=02a%-2a-Y

0=23%2-%-5

a=(-(-9 £ V(-9? - uxax(-5)) / (2x2)
a=(+xVvan/y

a=Udora=-0.61

When a = U, Y = 21.54 wWhen a = —0.64, Y =-2.04

Vv x=-0.9,y=-3.9andx=3.9,y=0.9 Q27 - e Greater Depth - 4 marks

The solutions are the two points where the line crosses the circle:
x = -0 (accept ~1.0 to —0.8), Y= -3.9 (accept 40 to -3.8)

x = 3.9 (accept 3.8 to 4.0), Y= 0.9 (accept 0.8 to 4.0)

B4 B4 each point (both coordinates)

\/Tangent at (_2 O) Q28 - e Greater Depth - 5 marks

-2a -Y4=3a%+foa +8

0=23a%+12a + 12

3(a + 2)% = o, & repeated root, so the line is & tangent
a=-2,y=o0
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\/(_]_48,3.04)and (3.15,12.30) Q29 - e Greater Depth - 5 marks

2a+6=332-3a-%

0=3a%2-5a-1y

a=(-(-5) £ V((-5)? - ux3x(-1w))) / (2x3)
a=(5xVm3)/6

a=3450ra=-14

When a = 3.5, Yy = 1230, When a = 1.4, Y = 3.04.

Vv x=-3.4,y=-3.7andx=5.0,y=0.5 Q30 - e Greater Depth - 4 marks

The solutions are the two points where the line crosses the circle:
x = =34 (accept -3.5 to -3.3), Yy=-33 (accept -3.8 to -3.6)

x = 5.0 (accept U to 54, Y= 0.5 (accept o4 to 0.6)

B4 B4 each point (both coordinates)

X2 +y2=25

y=(1/2)x-2 -5
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