Coordinates (H) - Algebra

1 Point A has coordinates (-3, 11)
Point B has coordinates (47, b)
The midpoint of AB has coordinates (a, —19)

Find the value of a and the value of b.

a=(-%u3)

2
-1 = (it
2
~233 = lltb
b:-%-u

b -4 ()

44 | g9
2

0,
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(Total for Question 1 is 2 marks)
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2 A curve has equation y = f(x)
There is only one maximum point on the curve.
The coordinates of this maximum point are (-3, 4)

Write down the coordinates of the maximum point on the curve with equation

(i) y=1f(x)-6

/

«  Vvalue of X 15 M0t changing
- Value 0f y tanslated down by 6 unit-

('3"!‘6) H (-3’ -2)
(i) y = f(2x)

* Y -coordinate reMains the same

» X - wordinate s divided by 2

(Total for Question 2 is 2 marks)
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3 The point A has coordinates (5, —4)
The point B has coordinates (13, 1)

(a) Work out the coordinates of the midpoint of AB.

2 !

midpo'ani A (SH} ~ 4+ ) @

(L9 ©

Line L has equation y =2 — 3x
(b) Write down the gradient of line L.

y:-3x +2
/Qm

Line L has equation y =2 — 3x

(c) Does the point with coordinates (100, —302) lie on line L?
You must give a reason for your answer.

LHS : -302 + 3(|00) = -2 . No. The wordinate does not tie on lne L.

(Total for Question 3 is 4 marks)
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4 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 4 is 5 marks)
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5 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 t (2.520)
4SO

(

(

(

&l

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

= 65 om @

(Total for Question 5 is 7 marks)
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6 Two circles, C, and C,, are drawn on a centimetre grid, with a scale of 1c¢m for 1 unit
on each axis.

The centre of circle C, is at the point with coordinates (-1, 3) and the radius of C,
is 13cm.

The centre of circle C, is at the point with coordinates (7, 18) and the radius of C,
is 6cm.

(a) Work out the distance between the centre of C, and the centre of C,

(I‘B-.’>)1+(fl--(~l))1 - 289 @

distance ng—@
- H @

(b) Explain why circle C, intersects circle C,

Tota) radii = g om . Distance > ¥ om . Tlnly overiap by 2 em. )

(Total for Question 6 is 4 marks)
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7 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
nr 130
e {
10T 0
2 W
1' =

1%
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(Total for Question 7 is 7 marks)
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8 The line with equation 2y = x + 1 intersects the curve with equation
3y*+ 7y + 16 = x> — x at the points A and B

Find the coordinates of A and the coordinates of B
Show clear algebraic working.

39"ty H16 < (Jg-l)l-tzy-l)G)
3y £y +le < by -uy -2y +)
3y -y + W Heytle-2 50

4 H By 1y = 0

Y -1zy-e =0 ()
(y-14)(y+t) =0 0

Yo ly |, y--|

L-204) -1 A 2(-1)-1

‘-J-:I- -.“3 @

(1%,14) and (-3,71)

0,

(Total for Question 8 is 5 marks)
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9 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 9 is 5 marks)
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10 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 10 is 6 marks)
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11 The points A and B are on a coordinate grid.

The coordinates of A are (6, 4)
The coordinates of B are (17, ) where j is a constant.

The midpoint of AB has coordinates (k, 15) where K is a constant.

Find the value of j and the value of k

K - ¢6t13 Wi g
2 @ — @
- -5 ) - d0-Yy

(Total for Question 11 is 3 marks)
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12 The diagram shows a triangle ABC where A, B and C represent the positions of
three towns.

Diagram NOT
accurately drawn

) =)

Pru travels directly from A to B and then directly from B to C
Yang travels directly from Ato C

Given that the values for AB and BC are in kilometres,

work out how much further Pru travels than Yang travels.
Give your answer in km, correct to one decimal place.

— 2 2
“ﬁ% ,r?c disfance, A® JT t(-2)

3 3 =
b (fl H‘) 5
) ( q) @ distance B¢ - ’(,-'5)1""5_1
3 _ J?
distane RO - m totol diseace = (53 + 36

_— @ * t2ag 4+ 5.g3...

o ©

1"
[

At

(

o‘lffm(,e' < ‘%“ ‘—g
I km

(Total for Question 12 is 5 marks)
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13 Work out the coordinates of the points of intersection of

y-2x=1 and y’+xy=7 — @
y=ax+t -(1)

Show clear algebraic working.

substitube © o @

Cxa) + (2x0)x = 1 (D)
P TR A S AR
6xX +5x-6 =0 (1)
(2% 43)(32-2) =0 0

2.
x<-3 and - =
b3

subgtitute % values into @) -

1(—31) +

-2 ond

(=
1l

and y=2(3) 01 O

*
3

[

_3 N
By -
(o R )
l 3

(o 3

(Total for Question 13 is 5 marks)
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14 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

21
equahion of Bp° 4 - 2;_(."5: te
y —ﬁ ¢ C
2%
oy
25

13
~‘_-‘7_x+|; E.x-t_q_
> s ©
ix+£n-5‘|ﬁ
5 2 25
- 29
2994 =
25 0
52
) 2 y:="303) -6
YT ;3
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ihters edhoh bd‘wam At and Bp s ('%g-/é)

('*:-,ﬂ __(‘lguto 4t Yy )

!

2 p 3
_ 23
5 -] 5

Yo: 12 -4 =%

(Total for Question 14 is 6 marks)



