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GCSE Maths — Algebra

Straight Line Graphs
Worksheet

WORKED SOLUTIONS

This worksheet will show you how to work out different types of questions
involving straight line graphs. Each section contains a worked example, a
question with hints and then questions for you to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0
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Section A

Worked Example
Plot point (3,—2) on a graph.

Step 1: Work out the x and y values of the point

The x value is 3.
The y value is —2.

Step 2: Locate where these points will be placed

From the x-coordinate we know the point will be 3 units right from the origin and from the y-
coordinate we know the point will be 2 units down from the origin.

Step 3: Plot the point on a graph.

-3 -2 -1 0 1 2 3

Guided Example

State the coordinates of Point A given in the graph below.

3

Step 1: Locate the values of x and y of the point A. _
From Hhe 1-covvglineke, A is 2 units |ﬂ-F{ 'ﬁ’OW\ The om"%ﬂn. From Hzouu'( , ‘r‘f i
2 units gown  foann the oy
Step 2: Write the point A in caordinate form.

(-3, -2) L’)Shaula{[af(%,U).AhaSﬂl\/ﬂlleO'F?i"‘i
' and y= -2

y,

O www.pmteducation Q@ @) PMTEducation

S0%0



1.

—
PMT >
-resources-tuition-courses
Now it’s your turn!
If you get stuck, look back at the worked and guided examples.
State the coordinates of Point A given in the graph below.
: From Hee 9 -avis. A i 2 units to
1 Easea g ngght fam tee oviggin
e =2
2 10 1 2 3
HEEEERamRE A @S unifs down
P | ’ From Hae y - axis, A i
I_ from the onign
_2 ‘ - g—
.| -
3 |
|
. Cowcinake of A = (2, -5)
4 |
| /
g ,,___,__...:IA.. toovdinate ¢ imi’iaer]owmn bt [%,3)
2. State the coordinates of Point A given in the graph below.
:.Ah 5 i From e x-qwic, Aic 9
Il > untts to the (efft fam v
|| Laih - _
g g k= - q
-10 -5 0 5 10 :
! ' Pmmm:juaw‘s,/\'ﬁ b
% unifs  pbove e owgﬂn‘
g
10 Loovdinate of A = (-1.6)
J

© www.pmt.education

OGO PMTEducation



. FSPMT w

resources-tuition-courses

3. Plot point (—4, 3) in the graph below.

; X = -4 means fe point
oo 4 units left from Hae 0”@"7‘
o WAS
3 alonU) Hie w < s .
Ij:g megqins -Hq, P@fﬂ{“ T
4 2 0 2 s unifs above the ovign along
_2 'H’\'e ”“ﬂ)‘\ﬂl‘
_4

4. Plot point (—10,—11) in the graph below.

X=—10 means fle

i polt i 10 unite [eff
from e 0:/\'%3\4 alang
-10 15 0 5 T Hue w-awit -
| H=4' medns pé}Wr
[ m i 1 units below Hae
| Olri@in alony the
l ik Y - Asug -

\ J
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Section B

Worked Example

Draw the graph y = —2x + 1 between —5 < x < —1.

Step 1: Create a table with x values between -5 and -1.

X -5 —4 -3 -2 -1
Yy

Step 2: Calculate the y values by substituting in the x values to the given equation.

x -5 —4 -3 -2 -1
y 11 9 7 5 3

For example, for x = —5:

y=-2x+1
y=-2(-5+1
y=10+1
y=11

Step 3: Form coordinate points out of the table of values. Plot these points on the graphs and join
this up with a ruler.

From the table, the graph passes through coordinate points (—5,11), (—4,9), (—3,7), (—2,5)
and (—1,3). We plot these points and then draw a line passing through the points. Extend
the line beyond the points in both directions.

y,
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Guided Example

Draw the graph y = 5x — 1 between 2< x < 10

Step 1: Create a table with x values between 2 and 10.

Step 2: Calculate the y values by substituting in the x values to the given equation.

this up with a ruler.

y=5x—-1
x ¢ ¢ ; |
y 9 K 29 74 |
when o = 2 when = U Whenm p =(; when % = ¢ when x = lp
Y= 5(2) - J‘_;C;)“' y=506)-! y=5(e)-! y=5Ci0) -
= (o~ y=20o-l = 30! = Lo - so -
:C, = ‘G' = }q - 30'

Step 3: Form coordinate points out of the table of values. Plot these points on the graphs and join

49

50
40
30
20
10
10 0 10 2(
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

5. Draw the graph y = x + 3 between -2 < x < 2

n -2 - 0 | 2
4 Y I p) % ¢ 1S
4 M Form a toble fo tvid Hee value of Y
wth Hhe given % range-
When 2 = -2 when % = 6 when x=2
4 =210 2 : ~
U:—J-tb Yy=o0+3 y= 243
-2 y = l y=>73 3=9
when = —| when x =\
5 y=-1t3 y= 1§32
Yy~ 2 Vi
6. Draw the graph y = 4x — 10 between —2 < x < 2
5 n -2 — | o | 2
Y —1% |- ]| -0 | -b]-2
I T when x--2 Whaen 2= 0 when % =2
Y= 4(-2) -0 y =4 (0)-10 Y= g(2)-lo
= -%-10 = -lo y=8-10
- wh en 2= y=-2
when 2= — | g = 4 (1)-0
\J:Lf(vn)ﬂo = L4-lv
= ~l-p = -0
= -y
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7. Draw the graph y = —3x + 7 between -1 < x <5

n — | 0 ' 2 %
Y 10 Kl b | | -2
20
When 2 = - when o = 2
15 y= -3(-D 4 3:_3[7‘)‘?4
= 3tt = -6t7
= [0 —
=
0 when =10
wWhen =
g: ‘_5(0)"':['
5 = F T -9+
Whem 2 = | T2
y=-3(0 +%
5 0 \ ? = -347%
= 4
8. Draw the graph 2y = —8x + 10 between -5 < x < -1
25 n =5 - -2 -2 | |
Y 2 L2 | 17 |13 1
20 Peavrange 2y = -8 nt10 to mm/lwy
mgMSwLﬂ“e(kz 1"];45’711‘!0(_,1
» y= “taxs
when x = -G
y= ~4(-c)+S When X = -3
10 = 204G :j:—tf["?w’) >
Sis = 1+
5\ when #=- when %= =2
=~ (-Y)t5 Y U (-2)tS
=2 =13
T D i whon %= -1, 4= tey 45 =
J
© www.pmt.education
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Section C

Worked Example

Line M passes through the points (4,15) and (2, 7). Find the equation of Line M in
the fromy = mx + c.

Step 1: Using the coordinates of the two points given, calculate the gradient of Line M.
We are given (x,,y,) = (4,15) and (x,,y,) = (2,7).

Gradient m of the Line M:

M —x, 4-2 2

The gradient of Line M is 4.

Step 2: Find the value of ¢ (the y-intercept) by substituting known values into the form y = mx + c.

We know m = 4 and we also know the line passes through the point (x,y) = (4,15).
Substitute these known values into the form y = mx + ¢ and solve for c:

y=mx+c
15=4M4)+c
15=16+c¢c = c=-1

Step 3: Substitute m and ¢ values into the general form y = mx + ¢ to find the equation of the line.

We found m = 4 and ¢ = —1:
y=4x—-1

Guided Example

Line L passes through the point (—3,11) and (1, —9). Find the equation of Line L in
the from y = mx + c.

Step 1: Using the coordinates of the two points given, calculate the gradient of Line M.

-y, - (- 0 _ .
me P7Yr = Mo o 20 - g grodient = -
M- Ha -3 -1 —4
Step 2: Find the value of ¢ (the y-intercept) by substituting known values into the form y = mx + c.
substitute Y= mate n o= lytc
0 -
one of S ye —ourc c= =15
Hhe toorchinortes

= -5 (-%)+C = -l

Step 3: Substitute m and c values into the general form y = mx + c to find the equation of the line.

lJ-‘f-—';_’)L“Lf k,,,/ﬂrc:mf,i.fz/m-F=rv|=~§

= -

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

9. The gradient of a line is equal to 2 and the line passes through the point (-5,3). Find
the equation of the line.

wnte down all Hhe mformahon glen = wm =2, coordinate (-5:3)

Hr— M+ C <« gubstfyte lnown values

3 = 2(-5)FcC fofind ¢
3 = —j0+C Equaton of fhe line i (lj—‘—l?( +1%
3410 = ¢ /
c =1% subsfetute w and ¢ info Hie fom szmtfc

10. The gradient of a line is —g and the line passes through the point (—6, —2). Find the

equation of the line.

substitute m and ¢

_,_,. ' - — -
m = 3 Poml' (-6 ,-2) / infoweﬁl/umh'@ﬂ
= ""'.L (/ =
Yy 37(+ U ma tC
— - — - :" —_—
2 .l}( L)t Y 5% Y
-2= 2+cC - - . L
Equodion of the line = y =
o M Jd= 3
C=-

11. A line passes through the points (2,10) and (1, 3). Find the equation of the line in the
fromy = mx + c.

Fwd m #rom Hee :LP@mh an/m : E qmartion of the line
m=YiY> = 1073 = T -1 y=Fr-y
o’ =X 2l ‘

Find ¢ fmnn lnown w Value and one o arinode -
Y= tx+tc
3= F(1)4C

c= 2-1 =%
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12. A line passes through the points (—10,1,) and (4, 7). Find the equation of the line in
the from y = mx + c.
Find m fom He 2 ponts gﬂfem .
we Yoy - T - e S
7(1"'%2, Zf—("lﬂj 14
Find ¢ fawm known m Value and one worlinate -

} t= 12 4 : |
Y= maxat 2 Equadion of Helve -
y= Zatc 1-12- ¢ - 3+ 3%

1 P 3 i p—
+ +
F- L (y)tC c = 27
el +
13. A line passes through the points (6, —9) and (4, 2). Find the equation of the line in the
fromy = mx + c.
Find m frowm He 2 ponts ﬂn/e/m .
- - — |
me Yoy = A2 U

— b-4 z

A
Find ¢ fawr lnown m Value ano one ordinode -

Y= Mot C 1=-22tC Eq/uaﬁemﬁ’ﬂw,lnm :
d= Lt y = ma+C
2 c=2Y4
2= N (y)te y=—L oty
2 2
14. A line passing through the origin also passes through the point (1, —7). Find the
equation of the line in the fromy = mx + ¢
Fhd m r?van He 2 P@m-h ﬂn@m :
m=YoYy> = 172 = -3
Hi-N> -2
Find ¢ fow known m Value anol one coorlinadte -
Equation of He lne -
\J: ma+ C +—11(~—"f°“:l+c q/“

y= ~FAtL 0=c Y= maate
w:}:—?fl)‘ft IJ“’"TIL%
~F= —Fte

/
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Section D

Worked Example

Find the gradient of the line given in the following
graph:

Step 1: Find the numerical value of the gradient by looking at how 2
the y value changes as the x value increases by 1.

For every 1 unit across in the x-direction, the y value of
the graph increases by 3. This means the gradient of the
line ism = 3.

Step 2: Find the correct sign for the gradient.

The line slopes upwards towards the top right corner of
the axis so the gradient is positive. The gradient of the
line is 3.

-3

Guided Example

Find the equation of the line given in the graph below:

4

T

2

Step 1: Find the numerical value of the gradient by looking at how the y value changes as the x

lue i by 1. . .
Vﬁl;e(;:/(;i/jselsll%r} Alrpss He N -divechon | Hee Y Value 0{@0&’%565 bv

Ié' That means Hu Hmd/iimw‘ 5 m= 31 .
Step 2: Find the correct sign for the gradient.

The line slopes clotmwowds , hewee the gradiont is negahve. m = - 1

3
Step 3: Identify the value of the y-intercept (the value of c).

The e infercept at He y-axi¢ when y=32 Henee, € = 3

Step 4: Find the equation of the line by substituting the values of m and c into the form y = mx + c.

= |
J= 31?2

y,

04O,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

15. Find the gradient of the line given below:

20

(1. 1)

(-10,-9)

o

wordinates : (~20,=8) and (16/10)

me= Yo=Y _ 10-(-9) - lo+% _ 1§ =8 |

Wi-Ne l6 - (-20) 16420 W6 2

16. Find the gradient of the line given below:

(9,1)
-4 -3 -2 410 1 2 3 4
-
oo rdinates : (-2,5 ) and (0,1 )
m = Hi"jt: [~ - _IL-:—:L
- 2

'}f.f"?f.l -1-9
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17. Find the equation of the line given below:
(”'/’J)
(01) A ﬂ-iwl'wa,pJ(
'.(ﬁ' !
L Ly
T C
O Find gradient - |
coordinates = (=1.3) and (1, -1 E%Mﬁh@n of the
M= yioys - -0 | 3+ _ % g ine
;":;L T ~2 -2 lj=_1)t+l
@ Find ¢ fom the graph
c=|
18. Find the equation of the line given below:
Find 2 coordinodtes /
Lrom 4he ling ; (18,1) Equotior of the
(D (1 -1) line -
@ (1%, Do 1 2 3 i -t
=% 5o
Fond m : > J o ;
_ ~ (1,-1)
m= Yy Y:
Wi~ N -2
m= (1)
o °
-8~ s
- 2 & U«l‘n}@rw/lof'
0§
=5 Fram%»aéaraplq,jhmw ﬁfﬂ“_’_a'g
2
heme, ¢ = - T
2 J

O OO PMTEducation
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Section E

Worked Example

Find the equation of the line that is parallel to y = %x — 1 and passes through the
point (2,1).

Step 1: When two lines are parallel, the gradient m will be the same for both lines.

The gradient of y = %x — 1 can be found by compatring it to the general formy = mx + c.

So, the gradient is m = % The gradient of the new line will be % also.

Step 2: Calculate the value of c (the y-intercept) of the new line by substituting the gradient and
coordinates given into the general form y = mx + ¢ and solving for c.

We have m = % and we are given coordinates (2,1):

y=mx+c
1
1==(2
2( )+c
1=1+c¢
0=c

Step 3: Substitute values for m and c into the form y = mx + ¢ to find the equation of the line.

Since m = § and ¢ = 0, the equation of the new line is y = %x.

Guided Example

Determine whether the line y = 3x + 1 and x + 3y = 6 are parallel.

Step 1: If the two the lines are parallel, the gradient m will be the same for both lines. Rearrange
both equations so they are in the standard form y = mx + c.

y=3xtl )¢+;j; b & thange to

3:W1'}('f'(. ’—7‘/(33_:(0_’7(/ U=W1?(‘f'f,
=3 T30 g 2- L

m L 3 X 3 '

jooyuia > mess

Step 2: Compare the gradient m values and form a conclusion about whether the lines are parallel

or not.

The W‘}b%+ 'F"{ both Imes oe not Hue came. Hence, Hae lingg

ore nat pa raljed -

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.
19. Determine whether the line 2y = 6x + 3 and 4x + 6y = 1 are parallel.
Coy\vy—f [90”,. @%MOYII t)—r the line '['0 g = matC
233 bt 3 e (‘L“H 63; ! ﬂetjfmoumﬂ for
ﬂ*“‘*é é()c‘j='—%‘ both lines are
- =1 -4 :
j’Wl')h‘c. J 0 En hot Hee same
S g The lines are not
m= 3 [ 3" parede] -
= «Z2 2 ¢ !
J 5 e e 2
Y= mu+c 3
20. Write the equation of the line parallel to y = —x + 2 passing through point (9,6).
Patalled Ines have same 3md«'w+' Fnad the ¢ value Ltj
U; —x+? substitutng w and the
- ) coorolnates info Jamux‘c
m= — 3-: mux +c Eﬂu/lﬂih‘@'l"
7 C= ({1t of Y Ine :
e new line uill L= —-1tc¢ Y=mxtc
alto has a 3raof,f’€m+ t+1-=c¢ 3=“7L+|5
of - =16
21. Write the equation of the line parallel to y = %x + 1 passing through point (10,7).
_ = ¢ ¢ value b
y= Lo+ = mare d the ¢ e P
3 4 (1) 4 substitubng w an
i 1 = tc
3571/\')&*[' < coordlinetes m{oy mu
¢ 3= §tcC Equohon of the line
m= L 4
9 = ' = 1 “"
C 1= <
/
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22. Line M passes through points (0,5) and (2,1). Line L is parallel to M and passes
through the point (6,7). Find the equation of Line L in the form y = mx + c.
() Fing +he 3mph‘emf of Line m :
Equatyon of
m = Ul -’9'1 = __5__:_1__ = Li =-2 q//' .
- _ -2 “h,\e, line :
y N ¥ g~
Y= ma+C
- - |
G Smeelie L paralel e =aE i
%o Line M, line L als®
has & ﬂvadiw of -2+
=matC
) Subititute the value of - _axte
m and coordinate at  —> )
line L (6:F) into the
{‘brw\ Usmw_-!—c fo ﬁmd = -1t
value of ¢ Ftia=¢C
c= 19
23. Line A passes through points (1,3) and (2,6). Line B passes through the points
(—3,—8) and ( —5,—14). Are these lines parallel?
@ Find Hre ﬂradﬂ'wh 1(\‘” both lines ,Heen cﬂm’f’mm -
m for [mwe A =
_ - %
m= JrYr o b-r = 2o
—_— 0 |
7 X 3} .
m er lve B -
Cg(oly) - —§¥¢ _ 6
M = ,ﬂ_\;ﬂ'} — g-( lD = —°° . 2 = 3
Hi—-K2 "5-’(’5—) —-3t5
The %moh,mﬁ for both lihes ave Hie came . bence, Hae [nes
oe Pmmud-
/
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Section F

Worked Example

Line A passes through the points (4,12) and (-1, —3). Given that line B is perpendicular
to line A and passes through (9, 2), find the equation of line B in the form y = mx + c.

Step 1: When lines are perpendicular, the product of their gradients m, and m, is m;y x m, = —1.
Find the gradient m;for line A and use this to find the gradient m, for line B.

For line A, we are given (x,,y,) = (4,12) and (x,,y,) = (—1,—3). Gradient m, of A:

yi—y, 12—-(=3) 15

ml:xl—xz T 4—(-1) -5
Finding gradient of line B:
mym, = —1
-1 1
M= =g
The gradient of Line Bis m, = — %

Step 2: Calculate the value of c (the y-intercept) of line B by substituting the gradient and
coordinates given into the general form y = mx + ¢ and solving for c.

We have m = —é and we are given coordinates (9,2):
y=mx+c
2= ! 9 +

2=-3+c
5=c¢

Therefore, the equation of the Line Bisy = — %x + 5.

Guided Example

Determine whether the line 2y = 3x + 9 and 2x — 3y = 1 are perpendicular.

Step 1: Rearrange the equations so they are in the form y = mx + c. Identify the values of their

radients. 2x -3y = | = 27L——!
. =31t 1 7 T
=3 (%Y t y = 1 +3y (’ x L
g=32xt+1 ek 3
2 2 - l = 3y
Step 2: Calculate the product of the gradients to form a conclusion about whether the lines are
. pjrpe;ndlcular. . M, XM, = } <X not Pe,rpte,nc[wulppr
! <, My 7 = 2 ) as mlxmy # —(
2
= | /

The lines are not Perpendiou(mr

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

24. Determine whether the lines 9y + 3x = —6 and 6x — 8 = 2y are perpendicular.
() Reamanye both of Hie equahons to y=m xte
duct
+3x=-6b  bx-8=2 @ Gloulate tue p
*51(%‘1 "1(3 ¢ = J of both 3rao{j£fl‘f§.|{! Hhey
. D[lj s —b- 3% * 3 are PM’FE?\O‘EWI%!’, Ahe products
HC]( y= ".9__},76 = 3xt thoulel equal fo (.

-l x5
5‘l

11 m,= 3 M, My

It

-y |

m= " The lines are perpendiculor to each other

25. Line A has equation y = %x + 2 . Line B is perpendicular to A and passes through the
point (0, —2). Find the equation of line B.
Fndc -

3-- Mt C
W“’% —1=*§ (0) +¢
Find larao[r:el’l‘l’ of line B Gince _2= 04c¢C ljv ":_x+L

Huy are Pupenoum[ar,%&pmduﬂ' —1s= Y= ’;x—l
Should egual o C=-2

Mmixm, = —| W\l:—lx%

éxm;='“ - 3
4 E

The equation of

= }_x+l
s
line B :

26. Line A passes through the points (—%,4) and (2,9). Given that line B is perpendicular to
line A and passes through (—4, —5), find the equation of line B in the form y = mx + c.

@ Pnd ﬁruo[iw“f 'PN Ine A @ bnd ¢
— ‘]—'q' — ._S:_ — 9 = 2 -
"M < \()l Yo - 171 ' _— Mmy +C
ichy Hhh - L

X,l"xz
® Find gradient fr line & ~G= -1 (-¢)tc¢
2
M xmy = - -5= 2+cC

2 x M, -5-2
W':.:"_'.. -t

2 1 = c-'-l -
TLec,q//tmflwmof [he B S

= 1 C =

O www.pmteducation Q@ @) PMTEducation
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27. Line A and line B intersect at point (0, —3). 7] gt Alete %‘""“ .
Line A passes through the point (-3, —2). RO "\"0"’3 Une Iy
Given that line B is perpendicular to line A, find the equation of line B in the form y =

mx +c.
Find gml?li\'m‘f of Line A - Find ¢ -
m= vr‘tjz - -3-(-2) =_ji_%.=—_l. ‘j:my+c
-;(T‘—:-;z 0-(-%) 7 —3=3(0)tC
Fincl grodient of Line B ~3=0+t¢
c= -3
W X m, = —I
- xm, = - Equation of Ine B -
> my =4l 3 -
=1 y=3x -3

28. Line M is perpendicular to the line below. Line M passes through (6,8). Find the equation
for line M and draw it on the graph below.

1Y

\ !
S N
\ L gilen Paa‘n{ (6,9
~_ @

\ (10:9)

8 -6 -4 2 0 2 4 6 1 12 1

4 b-l\nf@rwla‘f
(D Find fue "i)'“d“”"” for line atbove &) Find ¢ for line M
B N S A C
" Hi-xy 2-10 8 A Y m—;a)+
g=2(p)tcC
@ Find 3rad,im+ foc lne M ! . 12 te
W\l)fm;:"l C:—,g—-'Q
o om, = -1 c= -4 (y-intecept)
? m. = - x ’-ly;

Eqmation of line M
Y= dx -4
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