R Perpendicular lines

ROBINSON Worked solutions

This topic online

n For each pair of lines, decide whether they are perpendicular. You must show your working.
a.y=4x+1 and 4y +x=38

b.y=2x+5 and 2y=x-3

o)

(3 marks)

m\ = 4
"}y = -x+8
- |
T m—2xt2
D 4
m 2 = -l
L..

"
|
-

wx(-1)
“

Yes, perpendiculor

b)

m| = 2
= \ 3
VIR P
2 2
m__?.=l
2
2x L =1
2

No, produo‘b ¢s not -\
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n The liney = ax + 5 is perpendicular to the line by = 3x - 2.

Find b in terms of a.

m\l = o
= 3 2
g= 2.2
b b
ma2 = 3
b
Pwpe.nd.iw(.o.r: pro&uck ooc Sro.d.:.e.n'(:s = -|
o X — =l
xb Yo -b xb
b =-3a

n The line I passes through the points (-1, 2) and (3, 10).

Find the equation of the line perpendicular to I that passes through the point (4, 5). Give your answer

in the formy = mx + c.
Chmae. ty1lo-2=%
Ckom&e. N d- (-\) = 4

O

m_l = _1
2
= |
D -—x +tec
y R
Substitute (4, 5)
|
S -—_ (H) tec
2
s -2 +tc
2 . 1 +2

j=-%x+7
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n A straight line has equationy = 4x + 3
Write down the gradient of a line perpendicular to this line. (1 mark)

pzrpem&u.u(.mr sro.d.'\e.(\ts mu(.t:.p(.:) to 3:.\/2. -\

The Sro.d&.e.(\t of the 3&\/@!\ Line is 4

The perpendicular Sro.&:.e.l\‘k LS -&, sinee ¥ X ('&) = -l

|
“

a The line L is perpendicular to the line with equationy = 2x - 3
L passes through the point (4, 1).

Find an equation of L. (3 marks)

The srad.ien{: of Y= Lx - 3is 2, 50 a perpendicular Lene has Srmdient -% (the

\
Ae.so.k‘we. receprocal, scnce 2 times - — = -1)
2

A Line with Sra&au\k m khrousk (o, ) sati.socu.s Y- b=mlx -a) vertecal clwmao.
!.fi'um(.s 3(‘«.&'\2./\{: % horczontal cko.nnz. Here (o, b) = (w,1)

Usanad-\ = _% (:x.-H):

-\=_J.. -_i
) T*l,sod— 243

ot x = 4, y=-2+3 =), % the Line passes throuak (%, \)
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n Find the equation of the straight line that is perpendicular to y = 2x - 3 and passes through the point
4, 1). (3 marks)

| \
The 3ra&ient of y=12x- 3 is 2, so the perpendicular 3ra&aenk - since 2 X (-?)

= -\
The new Line has the Form y =-= 4.
2

Substetute (w, 1)

|l = =24¢,%50¢=3

The ztuo.‘kwﬁ is j = -% +3

X

J=-T+3

The straight line L has equation y = —% +5

Find the equation of the straight line that is perpendicular to L and passes through the point (2, -1). (3 marks)

The araulie.n'(: of L s -%, so the perpendicular sro.&a.e.nt s 3,

|
since = — X 3 = -

The new Line has the f,orm J =3x+tec
Substitute (2, -1)

=l = 6+¢c,%c=-7

The zlumtzo{\ < y =3x -1

I_D=3.x.-7
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n The straight line L4 has equation y = px + 4, where p is a constant.
The straight line L, has equation 2x + 6y = 9
L, is perpendicular to L,

Find the value of p. (3 marks)

‘Le.mrro.nse, Lx + ‘J = q: 63 =-2x+19, 50 J = -% +%

The gradient of L2 is -%

Pe dceul deent Lteply o -1, X (-l = -\
rpe.n cvloa.f 3(‘0. nNTs Mv P j (] 1) p 3 )
? = 3 Checl: 3% ( -%) = -\, correct

=3
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n The straight line Ly has equationy = 2x + 6
L, crosses the x-axis at the point A and crosses the y-axis at the point B.
The straight line L, is perpendicular to Ly and passes through B.
L, crosses the x-axis at the point C.

Work out the area of triangle ABC.

—

L L,

Diagram NOT accurately drawn (5 marks)

A:.swhe.re.d=2.x+6me.e.tsd=o: 2.x.+6=0,soA:.s(—’6,0).6

is (O, 6)

L2 has Srmd.io.nt -1 , sthce 2 X (—L) = -\, and passes tkrouah 6, so L2 is y= = 4
2 2 2

¢

C;swkere3=-%+6mzztsd=01%=4,50Cis(ll,o)

‘Tr:.omat.e. ABC has base AC =12 - (-2) =5 on the x-axcs and he.:.bkt € (Ehe Y-
coordinate of 6)

Areo = %x|5x6=45

4sS
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m A is the point (0, 2) and B is the point (8, 6).

The point M lies on AB so that AM: MB = 1:3
Find the equation of the straight line that passes through M and is perpendicular to AB.

(5 marks)
AM
- '
M6 = 1> means Ms — o}khzwav*romp\‘toﬁ
l-‘.
= \ |
M=(osrlxg 24t xu)=(2,2)
o W
The qradcent op AB s £72 = 1 (o ¢, decul deent s -2, since -
Srm Len oJ; S = —, %0 e perpendicvlor aro. tenT ¢5 =2, since — X
a-0 2 2

(-2) = -
The Line has the Formy= -2 + c. Substitute (2,3): 3= -4+
¢c,%0¢c =7

The e.ll)o.tum S d =-2x +7

J=-1x+7

Ais the point (-1, 3) and B is the point (5, 7).

Find the equation of the perpendicular bisector of AB. Give your answer in the formy = mx + c.
Mcd poink
-1+ 5 3+ 7 =
( y = (2,5)

>
2 2

Gradcent oo('. A6

(4 marks)

Clno.(\ae. in JI T=-3=4, c.komsz inx:s-(-1)=¢

"+

“ _ 2
¢ )

m_1 #

S ¥ -3 +c¢
+3 GT% +3
J=-Ix+8

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 7 of 8



m ABCD is a rectangle, with the vertices in order. Ais (1, 2), Bis (5,4) and Cis (7, 0).
a. Show that angle ABC = 90°.
b. Work out the coordinates of D.

o)

(4 marks)

m_AB

!
w2
M_6C/ - = -2

"
£

Lx(-2) =
2

AG 1 6(4, so0 o.l\a(.z ABC = ‘lOc>

b) 0o J.ow\d. From A b:’ the same move as 6 to C
B C:2 r'\ah‘k, Y4 down

0 =(+2,2-4)

0= (>, -2)

m Line L4 passes through (0, 1) and (1, k + 1).
Line L, passes through (0, 0) and (1, k - 4).

Lq and L, are perpendicular.
Show that k% — 4k + 1 = 0 and hence find the possible values of k, giving your answers as surds. (4 marks)
m_\ = W
m2 = k-4
(e -4) = =
R2-4k +1 = O

Quadratic formulo, a =1, b= -4, ¢ =)

kL = H:_r-(lé-'%)

2
w2

2
w203
2
k=240 30r=2-112

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 8 of 8



