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Parallel and perpendicular lines
(9 — 1) Topic booklet

Higher

\These questions have been collated from previous years GCSE Mathematics papers.

J

*Use black ink or ball-point pen.

*Fill in the boxes at the top of this page with your name, centre number and candidate
number.

*Answer all questions.

*Answer the questions in the spaces provided

— there may be more space than you need.

Diagrams are NOT accurately drawn, unless otherwise indicated.

*You must show all your working out.

*If the question is a 1H question you are not allowed to use a calculator.

*If the question is a 2H or a 3H question, you may use a calculator to help you answer.

Information
*The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

*Read each question carefully before you start to answer it.
*Keep an eye on the time.

*Try to answer every question.

*Check your answers if you have time at the end.

(You must have: Ruler graduated in centimetres and millimetres, W (T°ta| Markﬂ
Lp.—:...n:.:t:.r, pair of compasses, pen, HE pencil, eraser. ) L J
\_ >,

Instructions



Answer ALL questions
Write your answers in the space provided.
You must write down all the stages in your working.

6 The equation of the line L is 3= 3x -2
The equation of' the line L, is 3y -9r+35=10

Show that these two lines are parallel.

L, ‘3:)“('1)('\'5:0
33 =A% -5
g - -3
Bk L, ced Lo hawe o 8mclm'\i’ of 3
So \’My ar Pcw/\“z\-

{Total for Question 6 is 2 marks)



9 Here are the equations of two straight lines.

1
y=5x-6 6v=3x+

Oscar says that these lines are parallel. \ (& e

Is Oscar correct? i -
You must give a reason for your answer. \j =gxX = A

lovember 2022 — Paner 2F (Total for Question 9 is 2 marks)



I1 Here is a sketch of the line L.
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The points P(—6, 0) and O(0, 3) are points on the line L.

The point R is such that POR is a straight line and PO:QR=2:3

(a) Find the coordinates of R.

9 .#5

)

(b) Find an cquation of the line that is perpendicular to L and passes through Q.

= (0,2
L= y=gx+3 @

Lz_— ;j;‘QDQ +C

3 _2(0)+C
3-C Eea.

It

i)

ber 2021 — Paper 2H (Total for Question 11 is 5 marks)



12 The straight line L has equation 2y = 3x — 7
Find an equation of the straight line perpendicular to L that passes through (6, —5)

P .
s + J

L:tj-‘—-"—z—)("-z"
L' :3:—

o = :J’-%x'—l

(iotai for Question iZ is 3 marks)

12 The equation of the line L is y=2x+3
The equation of the line Lyis 5y - 10x+4=0

Show that these two lines are parallel.
Ly - SjviOi+Lr ={J
Sy = 10X - Lt

& 5

S

&H’\ L, ond L,y hawe (L}m@l(mf ol U
So H\ty ace Pam“e\»

(Total for Question 12 is 2 marks)



15 The straight line L, has equation y = 3x — 4
The straight line L, is perpendicular to L, and passes through the point (9. 5)

3
Find an equation of line L,

LZ i :j:-—él+c

5 --3(1)+¢

Y="3x+8

(Total for Question 15 is 3 marks)



15 The equation of line Ly is y=2v—5 Grmo\w\l( of L| = 1

The equation of line Ly is 6v+/kr—12=10
Y ‘k L ‘
| , Grdwk oF L =L
L, 1s perpendicular to L, 2

Find the value of F.
You must show all your working.

6:,]4—\(1-\2.:@
6:” = = ke +12

R T S
s

b

Ny

- S

(Total for Question 15 is 3 marks)



16 The straight line L has the equation 3v = 4x + 7
The point 4 has coordinates (3, —3)
x =
Find an equation of the straight line that is perpendicular to L and passes through A.

L] 3J:Li~l‘+-:l'

I

L, j;-%x+(§

-g = -}4(’5) 4—(,.

<

3 . B I I
—sz _—_-C ’j: LTJL 24{—

{Total for Question 16 is 3 marks)



X
19 The point P has coordinates (3. 4)

The point ( has coordinates (a. b)
A line perpendicular to PQ is given by the equation 3x + 2y = 7

Find an expression for & in terms of a.

33: et + F

N +
3"%*5:

PQ Y= Zx +C

B iy
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e
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b:%&-‘bl

(Total for Question 19 is § marks)
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ABCD is a rectangle.
A. £ and B are points on the straight line L with equation x + 2y = [2
A and D are points on the straight line M.

AE = EB :
1 <
e LR -+ b
3 - 2:‘—

Find an equation lor M.

M= -%i:(.

i ‘\j:Qx—l—C

f = 2(—!15 e
\2--24+C

36 =C

Zj_: Q. + 36

November 2017 — Paper 1H { Total for Question 19 is 4 marks)



19 A wiangle has vertices P, O and R.

The coordinates of P are (—3. —6)
The coordinates of O are (1. 4)
The coordinates of R are (5. —-2)

&
- ERE
/’,-[l

M 15 the midpoint of PQ.
N 1s the midpoint of (R,

Prove that MN is parallel 1o PR.
You must show each stage ol vour working,

M= (-3,-6) No= (1k)
« (1, #) (50
' 62),4} 6.2
O B D

Fﬁ 8&&&@& :ji MA (ﬁmdt@\t :-*r:(j

BOHA \ines hoave Hae  Same 8(&(1(&&
o thy o pm\k\.

{Total for Question 19 is 4 marks)



4 2 K / R \ 3 b
22 Given that the vector a| |+ 5 15 parallel to the vector .
L6 ) L2 L 6 ) Ly

find an expression for b in terms of .

s i :
2 O _Z \3 = O -+ gb .
-'T'ZC/\

2 _l_:3 V3
RO~
¥ W+ =xh
e Rre = 3273 -2k
"/3\0
Wy o0
H° "% ~ b3a

(Total for Question 22 is 3 marks)
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Find an equation of the line that passes through

AR 8mdwz\\’ Perpmd\m\w b AR
A, Lk .1 fjraohm# 5 ,é_

Nx 2

C and is perpendicular to A5,

3-8

x«HS

{Total for Question 23 is 4 marks)



25 The straight line L has equation 3x + 2y = 17
- 3
The point A has coordinates (0. 2)

The straight line M is perpendicular to L and passes through .1,

Line L crosses the y-axis at the point B.
Lines L and M intersect at the point C. o >
o5 ersec cp fOMI’ 6 (U/ Xaj))

Waork out the area of triangle ABC.
You must show all your working.

L 3xe+42y=tt
Qij :‘-?\X‘f\—"'
e
2 1+
J =ZT* %

m = U:%1+C

361

= Zx +72
( Q
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{Total for Question 25 is 5 marks)

e Ponk ¢ =(2,4)




