ACHIEVE ACADEMY

GCSE Maths — Higher Tier

Straight-Line Graphs - 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.

Straight-Line Graphs

Total marks available: 93



® Straight-Line Graphs

\/y: ~-3x-6 Q1 - o Developing - 3 marks

aradient =(415 - D+ (- -(-5N=6+(-2) = -3
9=-3x(-5 +c¢,s0oc=-6
3 =-3x -6

V/ (a)15, 6, 3; (b) line drawn (see below) Q2 - » Developing - 4 marks

Substitute each x-value into 3x + Qy=Mix=-Uby=45x=2y=6x=Uy=3
B2 all three correct (B4 for one or two)

Plot the points and join them with a ruled sﬂaig‘m line.

B4 points plotted - B1 correct line

X -4 -2 0 2 4 6
y 15 12 9 6 3 0
A
16
14
12
10
8
6
4
2
-4 3 2 -1 0 1 2 3 4 5 > X
\/_-l/ Q3 - o Developing - 2 marks

2

Garadient of L=2
Perpendicular Srao\iems mulﬂpltj to —4, so the perpendicular Srao\ien‘r is—4+2= —4/:2

B1C neﬁaﬂve reci(arocal)
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Vv (@) 9, 6, 0; (b)line drawn (see below)

B1 points (alo‘r’reo\ - B1 correct line

Developing - 4 marks

Q4 -

Substitute each x-value into 3x + .’23 =412:x=-2 y= 4x=o0 y= 6 x = y=o
B2 all three correct (B4 for one or two)
Plot the points ano\\')oin them with a ruled s+rai3h+ line.

-4 -2 0 2 4 6
12 9 6 3 0 -3
A
12
10
8
4
2
24 3 2 1 0 123 5 6 X
-2
4

Straight-Line Graphs

Page 3 of 15



V/ (2)10, 6, 4; (b) line drawn (see below) Q5 - o Developing - 4 marks

METHOD

Substitute each x-value into Y=6-2x=-2y=fox=0y=6x=ty=U
B2 all three correct (B4 for one or two)

Plot the points ano\\')oin them with a ruled s+rai3h+ line.

B4 points plotted - B correct line

X -2 -1 0 1 2 3
y 10 8 6 4 2 0
10“
9
8
7
5
4
3
2
1
-2 -1 0 1 2 >X
\/_3/ Q6 - o Developing - 2 marks

METHOD

aradient of L = L1/3

Perpendicular Srao\ierﬁs mul’riplg to —4, so the perpendicular ﬁrao\ien‘r is —1+ (4/3 = —3/L4
B1C ne3a+ive reciprocal)
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v/ (a)7,3,-3:(b)line drawn (see below) Q7 - o Developing - 4 marks

METHOD

Substitute each x-value into Y= 3-2x:x =~ y=tx=oys= 3FZx=3 y= -3
B2 all three correct (B4 for one or two)

Plot the points ano\\')oin them with a ruled s+rai3h+ line.

B4 points plotted - B correct line

X -2 -1 0 1 2 3
y 7 5 3 1 -1 -3
7“
6
5
4
2
1
2 -
2 -10 1 3o X
-1
-2
-3
\/_2 Q8 - o Developing - 2 marks

METHOD

aradient of L = 4/:2

Perpendicular Srao\ierﬁs mul’riplg to —4, so the perpendicular ﬁrao\ien‘r is —1+ 4/:2 =-2
B1C ne3a+ive reciprocal)

\/y — 2X _ 2 Q9 - o Developing - 3 marks

METHOD

Ggradient = (16 - (-6)) + (-3 - (-2) = o = (-5) = 2
-6=2x(-2)+¢,soc=-2

3 =dx -2
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\/y - 92X - '|O Q10 - o Developing - 3 marks

METHOD

Ggradient = (30 - (-22) + (l0 - 6) = 8 + 4= -2
-20=-2x6+¢csoc=-o

3=—.’2x—-40

\/]O Q11 - e Secure - 3 marks

METHOD

Horizontal distance = 6, vertical distance = 8
Length = V(6™ + 8% = Vo0 = 4o

M1 Pythagoras - A

\/y: 2x+10 Q12 - e Secure - 3 marks

METHOD

aradient of L= —4/:2, so the perpendicular Srao\ien’r =2
j0=2%x0+c¢cs0cC=10

Y= ax + 1o

B4 3rao\ien’r M1 - B4

\/y — 3X+ 6 Q13 - e Secure - 3 marks

METHOD

Gradient of L = —4/3, so the perpendicular Srao\ierﬁ =3
3=3x(-fPD+¢csoc=6

Y= 3x +6

B4 gradient - M - A1
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\/y: 4x - 24 Q14 - e Secure - 3 marks

METHOD

aradient of L= —4/q, so the perpendicular 3radien+ =Yy
-3=UxY+c s0c=-2Y

Y= Ux — Y

B/ ﬁvao\ien’r -M1- B4

\/y = —]/3x+ 3 Q15 - e Secure - 3 marks

METHOD

Yrintercept ¢ =3 (the line passes ’rhrouﬁh Co, 30

From (o, 3) to (3, 2) down 4 for 3 across, som = —4/3

y= pxns

B intercept - M1 3rao\ien+ as chanﬁe in Y+ chanﬁe inx - A4

-6 -4 -2 0 2 4 6

ACHIEVE ACADEMY - achieve-academy.co.uk Straight-Line Graphs Page 7 of 15



Q16 - e Secure - 3 marks

Vy=-¥x-3

METHOD

Yrintercept ¢ = -3 (the line passes +hrou3h Co, =3))

From (o, -3) to (Y, -6) down 3 for U across, so m = —3/(4
y=Ypx -

B4 intercept - M1 Srao\ien‘r as chanﬁe iny -+ chanae inx - A1

Q17 - e Secure - 3 marks

v 10

METHOD
Horizontal distance = 6, vertical distance =8
Length = V(6® + 8% = Voo = 1o

M1 Pythagoras - A1
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Q18

\/y:—]/3x+2

yrintercept ¢ = 2 (the line passes ’rhrouah Co, 2

From (o, 2) to (3, 1) down 4 for 3 across, so m = —4/3
y=7x+2

B4 intercept - M1 Srao\ien‘r as chanﬁe iny -+ c‘nanﬁe inx - A1

-6 -4 2

Q19

\/y:]/2x+4

-intercept ¢ = Y (the line passes through Co, W)
J © © N,
From (o, W to (2, 5) up 1 for 2 across, som = Y
) 2
= 7x+
B intercept - M4 Srao\ien’r as change iny =+ chanﬁe inx - A1

- @ Secure

-4 3 =2
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\/5 Q20 - e Secure - 3 marks

Horizontal distance = 3, vertical distance =
length = V(3™ + W)= Va5 =5
M4 PS‘rhaaovas - B

\/y = -I/ZX _ 3 Q21 - e Greater Depth - 4 marks

From the Sra@h, the 3rao\iem‘ of Lis -2 and Pis (2, -2)
Perpendicular 3rao\ien+ =—4+-2= 4/:2

—.’2=4/3><.’2+c,soc=—3

Y=~

B1 Srao\iem of L+ M perpendicular 3rao\ien+ - M1 substitute P - A4
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\/y — 2X + 5 Q22 - e Greater Depth - 4 marks

From the Sraeh, the 3radien+ of Lis —4/:2 and Pis (-3, -1
”Per(oeno\icu\ar Srao\ie(ﬁ =4+-Y =2
2
-1=2x(-3)+¢csoc=5
Y= ax+5
B1 Srao\iem‘ of L- M1 perpendicular 3rao\ien+ - M4 substitute P - A4

\/(6, ]) Q23 - e Greater Depth - 3 marks

X+ R3=-x+?
X =-6,30%x=6
3=—QX6+43=4
M1 equate - At x - A1y
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\/y - 2X + '|O Q24 - e Greater Depth - 4 marks

From the Sra(ah, the 3rao\ien’r of Lis —4/;2 and Pis (4, 2)
’Per(aeno\icu\ar Srao\ierﬁ =—+-Y =2
2
2=2x(-Y+¢csoc=10
S =2x + 1o
B Srao\ierﬁ of L - M1 perpendicular 3rao\iemL - M1 substitute P - A4

3
P
2
1
_3 R
-5 —4 2 -10 12 3 4 5%
-1
-2
-3
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\/X:4.7 y:'|3 Q25 - e Greater Depth - 2 marks

The solution is the eoint where the lines cross.

x = 4t (accept U6 to UR), Yy=13 (accept 4.2 to 44
4 Yy

B x - By Cexact:x = /3,3— /3)

\/y — 3X _ 4 Q26 - e Greater Depth - 4 marks

Hio\(ooimL of AB =4, -1

Gradient of AB = —4/3, so the perpendicular 3rao\iemL =3
-1=3x4+¢soc=-Y

Y= 3x — Y

B4 midpoint - B Srao\ien’r -M1- B4
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\/X -47 y= O 3 Q27 - e Greater Depth - 2 marks

The solution is the eoint where the lines cross.

x = 43 (accept U6 to UR), y=03 (accept 0.2 to 0.
4 1

B x - By Cexact:x = /3,3— /3)

y = (1/2)x -2

\/X =2 6 y= ? 3 Q28 - e Greater Depth - 2 marks

The solution is the point where the lines cross,
x = 2.6 (accept 2.5 to 2.9), y=23 (accept 2.2 to 249
Bix - B Y Cexact:x = ﬁ/, Y= )

3 3

2x +3y =12 y=(1/2)x+ 1

-1

-2
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\/(3, 8) Q29 - e Greater Depth - 3 marks

METHOD

“Ux +20=3x -1
-Ix=-24,80%x=3
\j=—<4x3+:zo=8

M1 equate - Bt x - Aty

30 - e Greater Depth - 4 marks
vy =-2X Q P

METHOD

Midpoint of AB =12

Gradient of AB = 4/2, so the perpendicular Srao\ierﬁ =-2
2=-2x(-D+¢soc=o0

\j = -Ix

B4 midpoint - B4 gradient - M1 - B4
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