R Linear graphs

ROBINSON Worked solutions

This topic online

n A straight line has equationy = 3x - 2

a. Write down the gradient of the line.

b. Write down the coordinates of the point where the line crosses the y-axis. 2 marks)
Ta Y =me e, mis the change tn Y for a l-vact increase wn x, called the Sro.dienk. ¢

is the value °f Y when x = O, called the J-an‘tzrcept
The ziuo.‘bio(\ s tn the Form y = mx tc
o) The Sro.d&.e.nt s the cozl.oca.c:.e.nt of X, which is 3

b) The Line crosses the Yroxes where x = 0, so ot (O, -2)
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n Here is a table of values fory = 3x - 1

x| =110 1123

y -1 8

a. Complete the table.
b. On the grid, draw the graph of y = 3x - 1 for values of x from -1 to 3

y

9

-5
(4 marks)
o)
:x.=-l.d=3x(-\)-l=-'-|
:L=\IJ=3XI-\=2
x=z:y=3xz-|=s
b)
pLot (=1, =), (o, -V, (, 2), (2, 5), (3, 8)
yoen wikh o ruler
stra.:.akt Cine J.rom (-l, -'-\-) to (3, %)
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B A straight line passes through the points A (2, 5) and B (6, 17).

Work out the gradient of the line. (2 marks)

GCrodient = c.ko.nse. on J divided bj c.ko.nae. in 2
Ckmnazinj = l'7-$=\2.Cka.A3z;n.x.=6-2.=H-
Gradient = 124 =13
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n The line segment AB is drawn on the grid. A is the point (1, 2) and B is the point (4, 6).
a. Work out the gradient of AB.
b. Work out the length of AB.

7y
6
5
4
3
2
1
0 X
0 1 2 3 4 5 6
(4 marks)
«)
across 3, vp 4
Sro.d.a.e,n'k = ve
0Cfo5S
Sro.&ie.nt = 4
3
Y
)
b) r;akt-aaate& tr:.o.aat.e., ijlno.aoras
AB: = 3t 442
AB2 = 941
AB: = 25
AG = [M2s
A6 = S
S vnits
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a a. P is the point (-2, 5) and Q is the point (6, —1). Find the coordinates of the midpoint of PQ.
b. M (3, 4) is the midpoint of the line segment AB. A is the point (1, —2). Find the coordinates of B. (4 marks)

o) add and halve eoch coordinate
x = (-2+6):2=2
= (s+-1)22=12
(2, 2)
) A to M:
=21\ %o 3,vp2

JI-ZtoH,upé
Mo B is the same step
x = 342=79

= 4+¢=10

B (s, 10)

n Here are the equations of two straight lines.
LineP:y =4x -3
LineQy=2x+5

a. Which line is steeper? Give a reason.
b. Which line crosses the y-axis at the higher point? Give a reason.

c. The two lines cross at one point. Work out the coordinates of this point. (4 marks)

o) Sro.d.:.e.n'(:si Pisw,BLis2

P,as 4 >2

b) J-u\tuce.pts: Pis=3, O issS
A, as5>-3

c) same Y value where tke.D Cross

G =3 :L 22+ S

2x-3 ¥ §
+3 24 ¥ 9 +3
2 x % 4 2
y F 204 +S
y1m°
(4, \3)
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On the axes, sketch the graphs of
ay=2x-4
b.y=6-2x
Mark the coordinates of the points where each line crosses the axes.

Yy

y=6-2x

-3
(4 marks)
o.) x =0
J=°
2x - 4 o
4 Lx Yy
=2 x 2 <2

3rmd.'\¢.n't 2, slopes vp

through (0, -4) and (2, 0)

b)x =0
:)= ¢
J=O
C-2% O
+22 6 2% +220
+2 3 x 2

3(‘0.&&.&4\(: -2, sloges down
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khrousk (0, ¢) and (3, O)

n A straight line has gradient -2 and passes through the point (3, 1).

Find the equation of the line.

The lemtaon has the Form J =-2x+ec
Substetute (3,1\)

The e.luafa.on S j ==-2% 4+ 7

J=-2x+7

n The straight line L has equation y = 5x - 3
a. Write down the gradient of L.
b. Find the equation of the straight line that is parallel to L and passes through the point (2, 11).

The Sro.d.a.e.n'(: of L s the coe.l,oc,ica.e.nt of %, which s S

(3 marks)

(4 marks)

Po.rallel Lines have e.”uo.(. 3ro.d.;e.t\€s, so the new Line has the

ocorm J =9%x +¢
Substetute (2, 1)

I = 1I04tc¢,50c=I

The e.iuo.t:.ot\ XY J =Sx +\

m Find the equation of the straight line that is perpendicular to y = 2x - 3 and passes through the point

4, 1).

|
The Srulz.e.nt of Yy=2x-3s 2,50 the perpendicular Sro.d.:.e.nt “s = o, sence 2 x (-

)=

The new Line has the Form J =-X +ec
2

Substitute (4,1)

The e.lua'(:ion S j = -% +3

J=-%+3

I EXTENSION QUESTIONS
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|
YR
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m Write each equation in the form y = mx + c. Then write down the gradient of the line.
a.3x+2y=12
b. 4y - 8X = 20 (4 marks)

o)
dx + ld 12
o
+2 =2
. J .

J ==-l.Sx +¢, aroulie.nt -I.§

'-}y -8x 20
+8x H‘J 8‘ +20 +8x

B D 2x + S B

y=1x+5, aro.d.ie.l\’(: 2
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m On the grid, draw the graph of 2x + 3y = 12 for values of x from 0 to 6

6 y
5
4
3
2
1
0 X
0 1 2 3 4 5 6 7
(3 marks)
x=0
33 12
J=°
2% 12
2 X [4 2
check x =3
€+3 Y \2
- ‘bv ¢ -
plot (0, w), (3, 2), (¢, O) and joLn
Cine from (0, '-\-) to (¢, o)
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m The straight line L has equation 3x + 4y = 8
Find the equation of the straight line that is parallel to L and passes through the point (8, 1). (4 marks)

Reo.rra.nse. Ix + 4y = %. 4y = -3x + 9, so y= 3= t2 The
(7Y

3
radient op L s ~——
J t m

Parallel Lines have equal Srmd.ie.n'l:s, so the new Line has the

J,(‘J 3‘-"
ofmy=s-——+c¢
(¥

Substitute (9, 1)

\ =

The e."uo.kion s y= -3% +7

y=-Ea
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