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StemUp Model Solution Perpendicular Lines

1 A straight line has equationy =x — 9
Write down the gradient of aline that is perpendicular to thisline.

gradient of the line is |
perpendicular gradient is = divided by | = —|

2 A straight line passes through the points (—1, 2) and (4, —13)
Find the equation of the straight line.
. - -3-2 _ _

gradient = == &, 3

y=-3x+c

put in (=1, 2): ¢ = -

3 Here are the equations of 5 straight lines.

P.y=3x—-4 Q:y=—%x+1 R:y=§x+4

S:y=-3&-1 T:y=%x+2

(a) Write down the letter of thelinethat isparallel toy = %x +3

(b) Write down the |etter of the line that is perpendicular toy = %x -4
. _ 1 o .
(a) gradient of y = gX + 3is 3, so0 line T

(b) perpendicular gradient is —3, so line S DTS
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4 A straight line has equationy = —4x + 4
Write down the gradient of aline that is perpendicular to thisline.

gradient of the line is —4

perpendicular gradient is = divided by -4 = é

L1l
5 A straight line passes through the points (4, 9) and (6, 21)
Find the equation of the straight line.
. - 21-9 _
gradient = <—" =6
y=6x+c
put in (4, 9): ¢ = -IS
___________________ y=ex-Is
L1l
6 Here are the equations of 5 straight lines.
P:y=4x+8 Q:yz—%x—S R:y=2x+2
v = y=4
S:y=—2x—-18 T.y—Ex—4
(a) Write down the letter of thelinethat isparallel toy =2x + 4
(b) Write down the letter of the line that is perpendicular toy = 2x + 1
(a) gradient of y = 2x + 4 is 2, so line R
(b) perpendicular gradient is —é, so line @
(a) R (b) @
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7 A straight line hasequationy = —2x — 1
Write down the gradient of aline that is perpendicular to thisline.
gradient of the line is =2

perpendicular gradient is = divided by -2 = é

8 A straight line passes through the points (3, —24) and (—1, 8)
Find the equation of the straight line.

gradient = %Z =-¥

y=-8x+c
put in (3, =24): ¢ = 0

9 Here are the equations of 5 straight lines.

P.y=3x-5 Q:y=—-3x—-2 R:y=Z-x—-7

S:y:%x—l T:y:—%x+5

(a) Write down the letter of thelinethat isparallel toy =3x + 3
(b) Write down the letter of the linethat is perpendicular toy = 3x — 2

(a) gradient of y = 3x + 3 is 3, so line P
(b) perpendicular gradient is —é, so line T

)P T
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10 A straight line hasequationy = 3x + 6
Write down the gradient of aline that is perpendicular to thisline.

gradient of the line is 3

perpendicular gradient is = divided by 3 = —é

11 Find the gradient of alinethat is perpendicular to theline2x — 5y =0

make y the subject: y = %x
gradient is <

} * = 3
perpendicular gradient = ==

12 Here arethe equations of 5 straight lines.

P:y=%x+3 Q:y=—%x+7 R:y=3x+5

S:y=—-3-—-8 T:y=%x+4

(a) Write down the letter of thelinethat isparallel toy =3x — 4
(b) Write down the letter of the linethat is perpendicular toy = 3x — 3

(a) gradient of y = 3x — 4 is 3, so line R
(b) perpendicular gradient is —é, so line @

(a) R (b) Q
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13 A straight line passes through the points (3, 17) and (—2, 5)

Find the equation of the straight line.
; - S=17 _ 12

gradient = =—5 = =
12

y="x+tc

; e = 9
put in (3, 17): ¢ = &

_ 12 49
y=sx+s
Lo i
14 Find the gradient of alinethat is perpendicular to theline5x — 4y =6
lect: Y = Sx — 3
make y the subject: y = 7x = 3
. N i
gradient is 7
perpendicular gradient = -%
_4
s

15  Thelinewith equationy = 6x + 7 is perpendicular to the line with equationy = kx — 3
Find the value of k.

gradient of the first line is 6

- _1
so k = 7
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16 A straight line, L, passes through the point with coordinates (8, —4) and is perpendicular to the

line with equationy = gx -7

Find an equation of the straight line L.

. . .4
gradient of given line = 3

perpendicular gradient = —%
Yy = -%X +C

put in (8, =4): ¢ = 2

Y= —%x + 2
/1
17  Find the gradient of alinethat is perpendicular to theline2x — 3y =0
make y the subject: y = %x
. N g
gradient is 2
perpendicular gradient = '%
_3
2

18  Thelinewith equationy = 4x — 8 is perpendicular to the line with equationy = kx + 7
Find the value of k.

gradient of the first line is 4

- _1
so k p

stemup.co.uk


https://stemup.co.uk

StemUp Model Solution Perpendicular Lines

19  Find the equation of the line that is perpendicular to y = —2x + 2 and passes through the point

(—4, —6).
gradient of given line = =2
perpendicular gradient = é
Yy = éx +c

put in (-4, =6): ¢ = —4

20 Aisthepaint (3, —2)
B isthe point (9, 1)

The equation of the straight line through A and B isy = %x - %

(a) Write down the gradient of any line parallel to AB.
(b) Find the equation of the line perpendicular to AB that passes through B.

(a) parallel lines have the same gradient: é
(b) perpendicular gradient = —2

y=-2x+c
put in (9, 1): ¢ = 19

(a) é M) y=-2x+ 19

21 Show that the line 5y = 6x — 15is perpendicular to theline 6y = —5x — 16

é
s

gradient of line 2 is -%
6 _3) = —
sx ()=

so perpendicular

gradient of line | is
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3x — 2and passes through the

22 Find the equation of thelinethat is perpendicular toy = — 5

point (=9, 6).

. . . _ _3
gradient of given line = =3
. . _ 2
perpendicular gradient = 5
=2
y=35x+c¢
put in (=9, 6): ¢ = 12
y= %x +12
/2
23 Aisthepoaint (3, —2)
B isthe point (8, —8)
The equation of the straight line through A and B isy = —gx + %

(a) Write down the gradient of any line parallel to AB.
(b) Find the equation of the line perpendicular to AB that passes through B.

(a) parallel lines have the same gradient: -%

(b) perpendicular gradient = %

y=3x+c
N . '———ﬁ
put in (8, =8): ¢ = =% (@) -4 (b) g = Sx - %

24 Show that the line 5y = 6x — 2 is perpendicular to the line 6y = —5x

é
s

gradient of line 2 is -%
6 _3) = —
sx ()=

so perpendicular

gradient of line | is
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25  Find the equation of the line that is perpendicular to y = —6x + 3 and passes through the point
(18, 8).
gradient of given line = —6
perpendicular gradient =

!
= Ix +
y=x+c

put in (I8, 8):¢c =S

N |~

26 Thelinewith equation ky = 3x — 4 is perpendicular to the line with equationy = —3x — 4
Find the value of k.

gradient of the line ky = 3x — § is f

gradient of the other line is —3
perpendicular so (f) x (-3) = -l

k=9

............................ R
22
27  Show that theline 3y = 2x — 12 isperpendicular to theline2y = —3x + 1
gradient of line | is 5
gradient of line 2 is -%
2 _3) =
2 % (-2) = -
so perpendicular
Proved
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28 AcircleC hascentre (—3, —2)
The point A (—2, —3) lies on the circumference of the circle.
Find the equation of the tangent to the circle at A.

; e = =3-(=2) _ _
gradient of radius = =— =~

tangent is perpendicular to the radius: gradient
=

y=x+c¢

put in (=2, =3): ¢ = -l

29  Aisthepoaint (0, —1)
B isthe point (10, —5)

The equation of the straight line through A and B isy = —%x -1

(a) Write down the equation of another straight line parallel toy = —%x -1

(b) Write down the equation of another straight line that passes through the point (0, —1)
(c) Find the equation of the line perpendicular to AB passing through B.
(a) any line with gradient ——%, eg.y = —%x

(b) any line through (0, -1), eg. y = —I
(c) perpendicular gradient = %

y=Sxre (a) eg. y = —%xs(b) eg.y = -l
put in (10, =S): ¢ = =30 (C) Yy = EX - 30

30  Thediagram showsacircle of radius 5 cm, centre the origin.
Find the equation of the tangent to the circle at (3, 4).

: o4 _ 4
6- gradient of radius = 33
5- ‘ >
41 tangent gradient = —=
3 4
2- — _é ¥
1- Y qX c
. ; C .= 28
-1 put in (3, 4): ¢ = z
_2.
_3.
_4.
_5.
_6‘6 . A ; ; . , e
) ) ) = —— + =2
4 X Ty
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31 AcircleChascentre (—4, 1)
The point A (2, —5) lies on the circumference of the circle.
Find the equation of the tangent to the circle at A.

-5-1

gradient of radius = 5= o = 7!

tangent is perpendicular to the radius: gradient
=

y=x+c¢

put in (2, =S): ¢ = =7

32  Aisthepoint (0, —2)
B isthe point (8, —5)

The equation of the straight line through A and B isy = —gx -2

(a) Write down the equation of another straight line parallel toy = —%x -2

(b) Write down the equation of another straight line that passes through the point (0, —2)
(c) Find the equation of the line perpendicular to AB passing through B.

(a) any live with gradient »%, eg.y = —éx -1

) any line through (0, =2), eg. y = =2

(c) perpendicular gradient = %

y=Ex+c (a) eg. y = —%x -1 () eg.y
put in (3, —S):c=»? = =2 (c) y = %X — g

33 Thediagram shows acircle of radius 5 cm, centre the origin.
Find the equation of the tangent to the circle at (4, —3).

N . _ __2 _ __é
g gradient of radius = - = —7
] o
q tangent gradient = 3
2- = ﬁ +
2] y=3x+c
0 . o, = 25
+ put in (4, =3): ¢ = =%
_3.
-4 -
_5.
_6‘6 4 2 0 2 4 6 9 2
=373
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34  AcircleChascentre (4, —1)

Perpendicular Lines

The point A (6, —5) lies on the circumference of the circle.

Find the equation of the tangent to the circle at A.
gradient of radius = %_g') = -2

tangent is perpendicular to the radius: gradient
]

2

_ !
y=x+ec

put in (6, =S): ¢ = -8

35  Thepoint A hasthe coordinates (—4, 2)
The point B has the coordinates (—2, 0)
(a) Find the mid-point of AB.

(b) Find the gradient of the line that passes through A and B.
(c) Find the equation of the perpendicular bisector of AB.

(@) 3372, 230) = (=3, 1)
(b) gradient = _20_;(2) = -l
(c) perpendicular gradient = |
y=x+c

put in (=3, 1):c =4

36 Aisthepoint (=3, 0)
B isthe point (—2, —1)
Cisthepoint (—3, —2)
Show that angle ABC = 90°
gradient of AB = —|
gradient of BC = |
-l x=-l
so AB is perpendicular to BC
angle ABC = 90°

\
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37 Acircle C has centre (—4, 3)
The point A (—6, 12) lies on the circumference of the circle.
Find the equation of the tangent to the circle at A.

12-3 _ _9

-6-(-4) ~ 2
tangent is perpendicular to the radius: gradient

gradient of radius =

9

g=%x+c

. C . 40
put in (=6, 12): ¢ = %

38  Thepoint A hasthe coordinates (0, —3)
The point B has the coordinates (4, 1)
(a) Find the mid-point of AB.
(b) Find the gradient of the line that passes through A and B.
(c) Find the equation of the perpendicular bisector of AB.

(@) (552, 2D = (2, -1)

(b) gradient = 'f_%gl =

(¢) perpendicular gradient = —I
y=-x+c

put in 2, =): ¢ = @ @D W1 y=—x+

39 Aisthepoint (—6, 3)
B isthepoint (—2, 1)
Cisthepoint (0, 5)
Show that angle ABC = 90°

gradient of AB = —1

2
gradient of BC = 2
—é x2=-]

\

so AB is perpendicular to BC
angle ABC = 90°
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40 A circleC hascentre (4, —3)
The point A (=5, —1) lies on the circumference of the circle.
Find the equation of the tangent to the circle at A.

R . — - - g._ ) — _2
gradient of radius = ———=, :

tangent is perpendicular to the radius: gradient

2
=4
y=yx+c
R c _1). — 43
put in (=S, =1): ¢ = %
__________________ e WA
EE
41  Thepoint A hasthe coordinates (2, 1)
The point B has the coordinates (3, 0)
(a) Find the mid-point of AB.
(b) Find the gradient of the line that passes through A and B.
(c) Find the equation of the perpendicular bisector of AB.
(@) (332,150 = (25, 09)
. - 0-1 _ _
(b) gradient = Py !
(c) perpendicular gradient = |
y=x+c
put n (25, O.S).‘ c=-2 (a) (25) 05) (b) - (C) Yy =x
-2

42 A circle has the equation x* + y? = 50
(a) Write down the coordinates of the centre of the circle.
(b) Write down the exact length of the radius of the circle.
Pisthe point (7, —1) on the circle.
(c) Work out the equation of the tangent to the circle at P.

(b) radius = VS0 = Sv2

} S R—
(c) gradient of OP = —> = =~

tangent gradient = 7
y=7Xx+c

put in (7, =1): ¢ = =50
(a) (0,0) b) Sv2 () y = 7x
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43  ThelineL1 hasequationy = gx +2

Perpendicular Lines

Theline L2 is perpendicular to L1 and passes through the point (10, —2).
Find the coordinates of the point where L1 and L2 intersect.

; =2
gradient of L2 = —<

g=—-%x+c

put in (10, =2): ¢ = 2
L2y =-2x+2
S 2

2y + 2 = —£x +
2x2 5x2

solve for x
x =20
y=2

44 A circle hasthe equation x> + y? = 17

(a) Write down the coordinates of the centre of the circle.
(b) Write down the exact length of the radius of the circle.

Pisthepoint (4, —1) onthecircle.

(c) Work out the equation of the tangent to the circle at P.

(b) radius = V17 = V17

; - _1 - _1
(¢c) gradient of OP = il
4

\

tangent gradient
y=4ax+c

put in (4, =1): ¢ = =17

\

45 A circle has the equation x> + y? = 85

Ga) (0, 0) (b) V17 (c) y = 4x -

(a) Write down the coordinates of the centre of the circle.
(b) Write down the exact length of the radius of the circle.

Pisthe point (7, 6) on the circle.

(c) Work out the equation of the tangent to the circle at P.

(b) radius = v8S = v8S

(c) gradient of OP = % - %

} =7
tangent gradient = —~
=7
y=-—x+c¢
~ c .- 35
put in (7, 6): ¢ = 2
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46  ThelineL1lhasequationy = —5x + 21
Theline L2 is perpendicular to L1 and passes through the point (—11, —2).
Find the coordinates of the point where L1 and L2 intersect.
gradient of L2 = é

g=éx+c

i (=) —2) o = L
put in (=Il, =2): ¢ = <

1
s

=Sx + 21 = tx +

L2: y = éx +

1
s
solve for x

4
!

won

X
Y

47  ThelineL1 hasequationy =3x + 9
Theline L2 is perpendicular to L1 and passes through the point (0, —1).
Find the coordinates of the point where L1 and L2 intersect.

gradient of L2 = —L

3

g=—éx+c
put in (0, =1): ¢ = -
vy = 1y _
L2: y = 3X !

- _1y _
3x + 9 = 3X !
solve for x
x = =3
y=0 (-3,0)

48 ThelineL1 hasequationy = —2x +5
Theline L2 is perpendicular to L1 and passes through the point (8, —1).
Find the coordinates of the point where L1 and L2 intersect.
gradient of L2 = é
Yy = éx +c
put in (3, -1): ¢
vy =Ly —
L2:y = x-S

2+ S§=Ix-$

1
|
A

solve for x
X =14

y=-3 (4, -3)
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49 ThelineL1 hasequationy =4x + 7
Theline L2 is perpendicular to L1 and passes through the point (—13, 6).
Find the coordinates of the point where L1 and L2 intersect.

gradient of L2 = —

g=—éx+c

- |
put in (<13, 6): ¢ i
Il

1
4

o= 1 n
L2:y = Xty
- _1 i
Gx +7=-yx+
solve for x
x = -l
y=3 (-1, 3)

50 ThelineL1 hasequationy = —4x + 5
Theline L2 is perpendicular to L1 and passes through the point (—4, 4).
Find the coordinates of the point where L1 and L2 intersect.
gradient of L2 =

g=éx+c

put in (-4, 4): ¢
L2:y = éx +S

1
4

\\
A

—Ox+S=x+S§

solve for x
x =0
y = S (0, 5)
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