Perpendicular Lines

il

—— REVISE THIS
I Th

1 The equation of line L, is y=5x+1
The equation of line L, is 5y + X =20

Show that these two lines are perpendicular. [3 marks]
3: Soc + \ S:j +ac,:D-O
5\’&.0\1{1\,{:: S 5&= 20 - x
W= oy
9 codient = - <
S X ‘% - | twerefore Ly and L, are perpendicilar

2 The equation of line L, is y =8 —3x
The equation of line L, is 9y —3x-6=0

Show that these two lines are perpendicular. [3 marks]
y= - 3x Ny - = 6
8raokiw)o=-3 Ay = 6+ 3

. b
J= 7 *%1
Qradiwt-—'/&

~Ax A= -\ J(\we&—om L, and L, are ?exgey\dimlar
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3 The equation of line L, is 2y =x + 10
The equation of line L, is 4y + 8x = 16

Show that these two lines are perpendicular. [3 marks]
QS:xA (0 93+%x.=l€
‘d:'/zx,+ S Lkd:\()-gcx-

Sraokiwk.:/'z w=b -l
Srao\\ = - 2.
4 k=21 =-\ e&ort L, and L, are Pergsey\dmlor
4 The equation of line L, is y = § X+1

The equation of line L, is 6y + 8x = 30

[3 marks]
Show that these two lines are perpendicular.
63 30 -x

gradi ek = ;:.l y= °- % x
Sraok\ = - 3
%7‘ = -| J(\\m&om L, and L, are ?e,r?ey\dwlar

3) The equation of lineL; is 2y =3x—-6
The equation of line L, is 8y —12x-40=0

Show that these two lines are not perpendicular. [3 marks]

%3 -|lx =4O
dy = B~ 6 By=Wo +lx
= %L—'ﬁ Y= S+ ‘%x,
3““0““’*' - 2/7— 8raokiwub - 3
Both gradients are Yhe same so L, amd L,
are Jarallel rok perpeadiodar

>
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6 The equation of line L, is y =kx + 4
The equation of line L, is 2y +4x =10

Lines L, and L, are perpendicular. Work out the value of k. [3 marks]

dzmq 23+l+3c =10
8rad\u«£=h 1y= 10 -4 —2x k=~

-\
8: S - l:x.. h': //’L
gradiedk = -2
\
k= 7
7 The equation of line L, is 2y =kx -2

The equation of line L, is 3y + X =18

Lines L, and L, are perpendicular. Work out the value of k. [

3 marks]
- - - _,) p— p—
Qj_kac 2 3J¢Dc \ b-{Lx /3,\
W= ‘V%x-\ 3‘j=\‘2"1 g
o
6ra&iwb=% U*—\3- '/-_pc —h=-b
grodisb=-l5 b=
- b
8 The equation of line L; is y:B—%X
The equation of line L, is ky—6x—-20=0
Lines L, and L, are perpendicular. Work out the value of k. [3 marks]
- 2 - 2
5—3— gx,z by = 6 +20 ‘gx%=~\
qradieut =~ 78 ':3‘-% x*"% —1L = -\
Srad"wd?vc/h Sk-
-1L=-Sk
|2
k: /5-
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9 Here are some equations of straight lines.

Match each equation on the left with one on the right so that the lines with
those two equations are perpendicular.

One has been done for you.

[3 marks]
y=2x+1 3y +3x=21
Yy=F-x
y=x+8 y+1x=7
2
s
U-?— X
y+4x=12 y=4-23x
U: |2-'l-|-a(.
3y=x+6 12y + 3x = 60
\
=223+ - - !
J 3 J= S- 5=
_ |
y—4x—-10=0 - 2Yy=8+5X
- |
‘0=L|-.x,+|0 Jz4+ 5>
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The equation of lineL; is y=3x+1
Line L, is

perpendicular to line L,
and

passes through the point (9, 4)
Work out an equation for line L,

gradiew 9& L, =
3(‘&&%’6 03/ L—L
\di‘l/zac-%—c,
(-f="/3(‘ﬂ‘\'cf
b=-3+c
N

|
W

[3 marks]

vl

Answer

\
\d = -—"x + q‘
11 The equation of line L, is y =5 —4x
Line L, is

perpendicular to line L,
and

passes through the point (4, 12)
Work out an equation for line L,

gradiewt ef L, ==Y

3racli:/«~k 0&/ L-L = ‘/q,

[3 marks]

\3—_{,,2(,-\' C
1= al4) + ¢
|2
C

vl

| +c¢
||

Answer

|
\3:/LP'ZI,+H
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12 The equation of line L, is y = %x +3
Line L, is

6

perpendicular to line L,

and
passes through the point (-3, 7)

Work out an equation for line L, |
Srad\i&wb gi— L= =
aratliuw\? 0&/ L—L -2

--2xX ¥+ C
F:=-2£(-D+cC
+ - 6 +cC

c = |\

[3 marks]

1

vl

Answer ‘d: —2-1’1—‘

13 The equation of line L, is y=2 - %x
Line L, is
perpendicular to line L,
and
passes through the point (2, 7)

Work out an equation for line L, [3 marks]
gradiewt ef L,
3racliu~k 0&/ L-L = G

)
- %

u

- bx + C
-0+ c
+:-12 +cC
c--5
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14 A=(2,6)

B=(1,9) C = (15, 2)

Work out the equation of the line that

is perpendicular to line AB

passes through point C

[4 marks]
radienk AR = 9-6 ’
3 °f -

15 A= (0, 6)

\— 2= 5 (15)¥C
= % 2= 5+cC

c=-3
- -3

—_— = —
Answer 6 - 2 ¢

B=(3,8) C = (6, 6)

Work out the equation of the line that

is perpendicular to line AB

and
passes through point C [4 marks]
gradiet of AR = 826 y=-Fxc
2
z — -~ - C
3 G =-9+
c=1S
- _3
Answer ﬁ—'—/?-_'x'-}—ls
14
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16 A=(5,-3)

17 A= (-4, 5)

8
B=(3,5) C=(5,2)
Work out the equation of the line that
is perpendicular to line AB
passes through point C | [4 marks]
Srqo\\w)c o} AR = 5—€3 ) Yy=gx+C
-5 2 = ’IC» (-S)+c
3
- — =-S5
=) Leg+c
C = + >
" 5.
z - - & .S
C G + /q,
= 12
C /q’
= Ly
Answer 3 L 4
B=(6,1) C=(8,-9)
Work out the equation of the line that
is perpendicular to line AB
and
passes through point C [4 marks]
- S
SFO\O\NM)G oj' AR = _\i zj:/i;c,.a—(_
60 9. 5 (g)+c
-4 -
ST -9 = -20+cC
c =1l
- -
- S
_ S
Answer ﬂ R M + \l
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18 (a)

18 (b)

The equation of line L; is y =3 —-2X
Line L, is
perpendicular to line L,

and
passes through the point (6, 2)

Work out the coordinates of the point where line L, intersects the X-axis.

Srao\twb ef— L - 2—
arad\uw\i 0&/ L AL oc- aw's W =0

[3 marks]

|
L«I,-\'C, ..—/ZJC—\
B:‘/L(GD}‘\'C n:_ Ldz“l
L: 1'\’(— YL( | = ‘/L)('Q)L'L
c = -l Y1

Answer ( 2.. , O )

Work out the coordinates of the point where line L, intersects the y-axis.

[2 marks]
A{: 3—0«(3 =0
Y > Y.(0) - )
==
Answer ( O —\\ )
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19 The equation of line L, is y =2x + 2
Line L, is

10

perpendicular to line L,

and

passes through the point (-8, 11)
Lines L, and L, intersect at the point P.

Line L, intersects the x-axis at the point Q.
Line L, intersects the x-axis at the point R.

Work out the area of triangle PQR. (6 marks]
3rad\|£,wb 9& L, = 2,‘ 24 2=0
geadio of Ly = =% =2
—-4x + C o> =- |
) =-%5CE8) + ¢ Q= ), 0)
Y + ¢ - \/z.x +3+ = 0O
c = ¥ 3= \’»x
LL 'S U="/z1,+?’ x=1Y%

L,and L, \v\}\’Usedouo\r\m =0y, o)

L ¥ L= - Ko ei,ﬁ
XL )\ﬁ 13 t AR
v o lev b = el 6] ¢ R
Sz |0 2' - s l;
X= 2 P: @,Q A\’ea:\/LX\SXG
Y = U+ 1L
\0: C’ Answer LK'S units?
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