Gradients of Straight lines (H) - Algebra PhysicsAndMathsTutor.com

1 Find the gradient of the straight line with equation 5x +2y =7

Equation of Straight line 5 y = mA ¢

Rearrange qudtion 1o where ™ : gradient
Yy:=muto ¢ tj-'mtdwl’*
5ty = ¢
29 = -5xt?

2

gy 70

~= gradiont, m (Total for Question 1 is 2 marks)
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2 P and Q are two points.
The coordinates of P are (-1, 6) p
idpoint of F6

The coordinates of Q are (5, —4) Ve Midpoint

Find an equation of the perpendicular bisector of PQ.
Give your answer in the form ax + by + ¢ = 0 where a, b and c are integers.

Finding midpoint of PQ :

(s ,erem ) - (2,1) ©

2 2

Finding gradient of line PQ -
_(-u-el _ -0 -5
(5-(-1) 6 3

m

Finding gradiw\f of PQ[PQJndi&JIaF bisedor :

3
mPB:- !_5_ :?@

3

Finding equakion of perpendiwiar bisedtor

. 3
kaown valne = pant (2,1) ond gradient - =

Yy=mx+¢

(=3 @+c
5

6
c-=
¢ 5

E%\ja*ion = 92_-_3_5_1-|— @

S
3x-gy-1=0(\,
59 - 31_‘ .............................. 3 ................. C

se 3x-59-1:0 (Total for Question 2 is 6 marks)
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3 The line L is shown on the grid.

4 (2.4

-2 —_ — -
(0,[-2)

Find an equation for L.

y-intercept = - 2

m = lﬂa’ﬂ'
N, -
h = L*,,d[--l,) = E- = 2 @
1-0 z
3: mx +C

(Total for Question 3 is 2 marks)
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4 L, and L, are two straight lines.
The origin of the coordinate axes is O.

L, has equation 5x + 10y = 8
L, is perpendicular to L, and passes through the point with coordinates (8, 6)

L, crosses the x-axis at the point A.
L, intersects the straight line with equation x = -3 at the point B.

Find the area of triangle AOB.
Show your working clearly.

Equation of L Sxtloy = 8

n trms of y-mx+C

<«

Gradient of Li

Gradient 0f L2 -

Equation of Lo : ¢ :=2(3)+C

c = "‘O
5
& oy ax-lo (i) “ -
i (¢,0) A (5,0)
] 4
When Lo GoSses point A . ‘@
y=0 - 0 = 2% —lo
x5 @)
“(-3,-18)

S La uoSses pond A at (540)

when L2 intersects at pont B -
x=-3 :9=2('3)‘|0 ‘-40@
‘\j: —‘lé

2o L2 idersects af 6'31"“)

(Total for Question 4 is 5 marks)
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Line L has equation y = 2 — 3x

5 (b) Write down the gradient of lineL.

y:-3x +2
Tm

(Total for Question 5 is 1 marks)
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6 Triangle HIK is isosceles with HJ = HK and JK = J80

-4
H is the point with coordinates (—4, 1) HE-,

J is the point with coordinates (j, 15) where j < 0
K is the point with coordinates (6, k)

M is the midpoint of JK.
The gradient of HM is 2

Find the value of j and the value of k.

K (e,%)

Civen : gradient: Of Hm =2 ¢ JIS) & :
-1 1 N

gradient of Ik = g, 2 (D

1 (k-15)
1 (6-))
-ty = 2k-30

J=ak-23 —@© (V)

Given + length of JK = [80
Fﬁ )t (keis) = [80
(6-3 +km1s) = 80 (1)

305436 + K-30k4 225 = 80

-2

§-12) vk 30k = 181 —@

substitube @ intp @ :
(NL-M)1 -12(2k-2u) +k -3ok = -18l

Bk~ qok +576 - 24k +288 +k -30k = - 18]
5k*-150Kk + 1oys =0 O

k = 150 tjt—tsof—q(ﬂ(lous)
2(35) @
iso t [leoo
(v}

L

. 150 t 4o
10

k = 19 or I
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substitute k vaues into ©

J= 209) -2y  or  j=2(0) -2y

S or j=-12

since d <0,

']

e J:=72 Ond k:ll@

(Total for Question 6 is 6 marks)
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7 (a) Write down an equation of a line that is parallel to the line with equation y =7 — 4x

The line L passes through the points with coordinates (-3, 1) and (2, —2)

(b) Find an equation of the line that is perpendicular to L and passes through the point
with coordinates (-6, 4)

Give your answer in the form ax + by + ¢ = 0 where a, b and c are integers.

-2-) 3
anwtrof L —m = - — (D
gradint of G0 5
gradient of ling o L = - ! . —g- \
-3
s

Sx-3ytya-o
esxila e

5% -3y +y2-9 @ (Total for Question 7 is 5 marks)
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8 The straight lire L passes through the points (4, —1) and (6, 4)
The straight line M is perpendicular to L and intersects the y-axis at the point (0, 8)

Find the coordinates of the point where M intersects the x-axis.

gradtexﬂ of line L : 64

- 5
7 @

gradient ¢of ling M -

"M,
2
1 L -=
5
s
i f'|niwsads ay §-axs (018)
Eq,uqhon of tpe M - Y- -;;-x +g -
when M interseds x-axss, Y=0
2
_2A x +8
0 - 5
2, -8
S
N 8 x5
x 2
|
20 O
5. M nferSeds X-azys dt (30,0) @
20 o
o o )

(Total for Question 8 is 4 marks)



Gradients of Straight lines (H) - Algebra PhysicsAndMathsTutor.com

9 ABC is an isosceles triangle with AB = AC.

B is the point with coordinates (-1, 5)
C is the point with coordinates (2, 10)
M is the midpoint of BC.

Find an equation of the line through the points A and M.
Give your answer in the form py + gx = » where p, q and r are integers.

2+(-1)  tots
midpoint of B(,=( 2 /2 )

: (0-‘3,1-5) @

|
i
])
Gls) M € 2,10)

10-5

9radient of ling Bc -
2-(-1)

gradient of line MA -

Eq’uaflon of line MA = 35:= - :_s_g (0,5) o

.16 +0.3

TG
1)

g:—.'}.x,'l'gj_
) &
Sy=‘3%+3q

Sqtax =39 ()
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59y +3% = 3q

(Total for Question 9 is 5 marks)
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10 Point A has coordinates (5, 8)
Point B has coordinates (9, —4)

(a) Work out the gradient of AB.

ﬂradieﬂ"' = (ja'n.

1]
D
\
o
-
[

(dradi ent

\l Il

| -

w [
GRS

PhysicsAndMaths Tutor.com

(Total for Question 10 is 2 marks)
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11 Arectangle ABCD is to be drawn on a centimetre grid such that

A has coordinates (-4, —-2)
B has coordinates (1, 10)
C has coordinates (19, a)
D has coordinates (b, c)

(a) Work out the value of a, the value of b and the value of c.

O ifference in %-axs between AB - |_(-4) =5
That means b = [A-5 C (11.a)
(b,c)
b= 14 () 0

Gradient AB = 10 -(-2)

-

| —(-4) & G0)
= 12 @ A (-4,-2)
S
Gradient Rc = a-l0
A
(a-1
= a-lo
(]
1, a0 - pe,rpfynol\wlmr lines -
S (%
mm, = —|
(a-10) =~
90
na-120 = —90
Lo =

30
0= 250

Difference in y-axis between AB = 10-(-2)

t
~

C= 2.5-12 =-995 (|
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(b) Calculate the perimeter, in centimetres, of rectangle ABCD.

AG = Cl-(-¢))Y+(0-(2))*

[S*+n”
13 @

j(l‘i-l)l + (2.5-0)
4SO

(

(

(

&l

Pevimeter = 2 (13) t 2(14-5)

= 65 om @

(Total for Question 11 is 7 marks)
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12 Line L is drawn on the grid.

PhysicsAndMathsTutor.com

<V

Find an equation for L
Give your answer in the form y =mx + ¢

C- 3—in+efm|>+ -t @

&-(-1)
4 -0

gradient

(Total for Question 12 is 3 marks)
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13 ABCD is a kite, with diagonals AC and BD, drawn on a centimetre square grid, with a
scale of 1cm for 1 unit on each axis.

A is the point with coordinates (—3, 4)
The diagonals of the kite intersect at the point M with coordinates (0, 2)
Given that AB = AD = 6.5cm and the x coordinate of B is positive,

find the coordinates of the points B and D.

4-2  _ _ 2
™ pm 3 @
3
“\%D’j
Bagation of line Bb - Y-2:3%
I22 042 (0
2

AM ‘J—(—'E‘OJJ* (e-2) - JT?

B - | (z-0)"+ly-2)" “J—f*(*ﬂ)t ®

AR - VRIS
2 t R L 2
- -2
5) ° 13+  tly ) @

LA (_ujfz)L
Y

1
._“1-..: 7(.1*(}5.1) @

y
n? . 13 12.
_— |
4 Y O
2 W
1 - =

1%
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(Total for Question 13 is 7 marks)
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14 ABC is a triangle in which angle ABC = 90°

p and q are integers such that A Cp /10)
the coordinates of A are (p, 10)
the coordinates of B are (-1, -5)
the coordinates of C are (8, q)
Given that the gradient of AC is — g
work out the value of p and the value of q 8 C (g
(-1,-5) (¢9)
10-(-9 I
Gradyunt Ab ) k5 )
p-(-0 P+i
-5 g’}
9radint Q0 1-02) : v
8 -(-1) 9
ME W ©
Pt }l’g
Sqt25 - “3p-3 @
59, t3p = -~ 28 — ©
p : -1§-59
Y
Yradient pc : o-9 . - %

to-1q = —bpt 48

Gp-19:-22 -(D

S -28-5 _

4«( g)qu)-i]-cl‘—_ 2.2@

2 —FC—IOCL':I'O‘,""'ZT-
-11q =-22+5¢

-1¥q,: 3%
672
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P - “28‘9(.'2)

3
-~ =18 410
3
- -8
3

(Total for Question 14 is 5 marks)
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15 The straight line L has equation 2y + 7x = 10
(@) Find the gradient of L

29 = -tx 10 (1)
Yy: '311*5

(b) Find the coordinates of the point where L crosses the y-axis.

x =0
y:-2(o)+s
2

Yy S

(0,%)

(Total for Question 15 is 3 marks)
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16 G is the point on the curve with equation y = 8x* — 14x — 6 where the gradient is 10
The straight line Q passes through the point G and is perpendicular to the tangent at G

Find an equation for Q
Give your answer in the form ax + by + ¢ = 0 where a, b and c are integers.

16y -1y =10 @

R N
1

y-8US) -1 Us) -6

- -9 @

G (15,-9)
&___'_
M " 0
| 3
- -— (= C
q w(’h
- 3 . ¢
+ 2
1 20
|
O
20
_J_x_l'-l-:"
v o 20

10\" T =N - ERg

2420y +133 =0
@ 2+ 20y tI1TR=0

(Total for Question 16 is 5 marks)
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17 ABCD is a trapezium with AB parallel to DC

A is the point with coordinates (-4, 6)
B is the point with coordinates (2, 3)
D is the point with coordinates (-1, 8)

The trapezium has one line of symmetry.
The line of symmetry intersects CD at the point E

Work out the coordinates of the point E

I*mdpn'mf Ao - (-M:}* / %3 )

< (-1, 45) 0,

B 6_3 - "_l_.
gradient Aé Y -3 @

‘erchu\t of S\JMMd‘Vy line = 2 @

De: Y-8 =-0.5(x-(1)
Y-g= -0-5x - 0§

@@

y “0Sxt1§ —

Sqmmdwy hne = Y-4.§ - 2 (- (*I))
Y- 4o Ax +2

y -2ty -@) @

IN+ES = -05xt1§

Lok = |
y AL
2§ oY
Y= 200-4) +C¢-6 = F.3

PhysicsAndMathsTutor.com
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(Total for Question 17 is 6 marks)
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18 ABCD is a kite. C
AB = AD and CB = CD

The point B has coordinates (k, 1) where k is a negative constant. (s,7)
The point D has coordinates (8, 7) B

(k,9)
The straight line L passes through the points B and D ’

The straight line L is parallel to the line with equation 5y —3x =6

Find an equation of AC
Give your answer in the form px + qy = r where p, g and r are integers.
Show your working clearly.

gradieni of L Sy = 3x+6

X

3 6

v 2 4+ 2.
L SO,

m,_ < 3
9
3,
9 % -k
24 -3k = 36 -¢
Ik = 1y - 30
Ik - -¢C

k=2 (D
$+(-2) 1+!I
midpaing of B0 ° ( 2! 2 )

YOUNO

di po - -2 (i
Gradient of Ac 3 O

Gapation of Ao+ Y- = "2 (x-3) (1)

3y-12 = -g +1§
y: -SA¥23

sxt3y = 2% (1)
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(Total for Question 18 is 6 marks)
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19 The straight line with equation y —2x = 7 is the perpendicular bisector of the line AB
where A is the point with coordinates (j, 7) and B is the point with coordinates (6, k)

Find the coordinates of the midpoint of the line AB
Show clear algebraic working.

yzax+3

m- )

mA'tb:__'; @

S L

2 (n—d @
~G6H) = k- 1y
-y g —0

. e
mid point of Ay : (_Ji‘ﬂ_ L_) @

2 o

HE 5 (9,
)(})1

rx

|
Tk = 25+ 2t Iy O
k=2 +19 -

substitute @) b () -

2(yt19) - -8
49+ 38 =) = ¢
3) = =-%0

J© —lo @

k= 2(-10) +19
- -
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1046 _
midpoini of AB : (—D:;:— 11———;L

<(-2,3) (@

(Total for Question 19 is 6 marks)
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20 A is the point with coordinates (-5, 12)
B is the point with coordinates (19, —48)

Find an equation of the straight line that passes through the points A and B

1a-(ug) 60
Jradent = "o _ 4 S -ay ©,

equation © 1= -25(-5) +¢

C--05 @

g: -2sx -0os (V)

Y=-26x-6.5

(Total for Question 20 is 3 marks)
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21 ABCD is a kite with AB = AD and CB = CD
A is the point with coordinates (-2, 10)
B is the point with coordinates (—25—7 4)
C is the point with coordinates (4, -5)

Work out the coordinates of D

~9 -0 15
gradient AC - ——— ¢ —— =
4- (-2)

| : -2 g)tcC
Rquodion of AC : |0 2(,7.)

C-10-% -5
2 q'—EX.‘i'S |
2

2
g(adlu\} B0 : s

equahion of Bp° 4 - ?;_(."E)H’
y —ﬁ ¢ C
2%
oy
25

13
-5y by . Ll
> s ©
ix:}zn_s-'ﬂ
g 2 25
- 29
299 = =
25 O
_5( 2
- 16 “‘i \j: —-(‘-—)“‘5 :6
YT A7
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. . 2
Intexs edhoh 'Od‘wge,n AC and BD s (' </ 6)

('%-,ﬂ __(‘lguto "qf% )

2 2

(Total for Question 21 is 6 marks)



