Coordinate Geometry

IGCSE Mathematics = Topic 3

IGCSE Mathematics

What we will cover

1 | Coordinates & axes

2 | Theliney=mx+c
3 | Gradient

4 Length & midpoint

5 | Parallel & perpendicular

gradient

Coordinates, and the perpendicular results

- a point is written (x, y) — across first, then up. Sometimes called
costdinates *ﬁ Cartesian coordinates
a small table of val- choose two or three x-values, work out y, and plot — enough for a
ues straight line
2 — .
the gradient = A=A rise over run
Xo — X1
parallel lines have the same gradient
dient: Itiply to —1 L t at a right
y . radients multiply to —1, so my = —— — they meet at a right an-
perpendicular lines £ o T Y €
ge BF
tigiperpendicylanbiess asses through the midpoint of a segment at right angles to it
i
o ERFSE P ¢ b 2 ght ang

The perpendicular bisector needs both results at once: the midpoint for a point on the line,
and the negative reciprocal for its gradient.

3 right

® The two number lines are the
axes 24RE: the
horizontal 7k x-axis and
the vertical 2 & y-axis.
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2 down

111 3 L9) IV

) m They cross at the origin 5 5,
the point (0,0).

m The axes split the grid into
four quadrants £[f.

The line y= mx+ ¢

LY
4 rise = 2
y=2u+1
’ rise
run = 1 gradient = — =2

run

y-intercept ¢ 1

y=mx+c mis the

gradient §3, cis the
intercept #{ 5 (where it crosses
the y-axis).

Rearrange ax + by = cinto
y = mx+ cto read off m &
c.




Gradient

drawing y = 3z — 1:
1. mark the intercept ¢ = —1
2. gradient 3: step 1 right,
3 up, again and again
3. join the points

check with a table: = 0,1,2 — y=—1,2,5

Drawing a line fast: mark the intercept, then use the gradient to step to new
points

changein y  rise
change in x  run

hrough (1,2) and (4,11)

1-2 9
=-=3
4-1 3

m=

Parallel and perpendicular

m parallel 77 — same gradient

m perpendicular =& — m; x my = —1
So flip the fraction & change the sign.

Parallel Perpendicular

same gradient

(never meet) gradients 2 and —

(product —1)

A line segment #:E5 is the straight piece
between two points.

length =9 H To find the length K of the seg-

midpoint (2.5, 4) ment between (xi,y1) and (x2, y2),
| use Pythagoras’ theorem 7] &2
on the horizontal and vertical gaps:
\ 3
1,2) length = v/(x2 — x1)2 + (y2 — 1)

To find the...

Parallel lines

parallel lines: same gradient, different intercepts

| 4x+2
Y—y1=m(x—x;1) (same m)

8 y=ax-1

y=ax-17

through (1, - 3)
same gradient 4, new c =7

-1 1 2 3

Parallel lines: same gradient, different intercepts




Exam tips

The straight line is y = mx+ ¢: m is the gradient and c is where the line crosses
the y-axis.

Gradient = (change in y) + (change in x). Keep the two coordinates in the same
order on the top and the bottom.

Parallel lines have the same gradient; perpendicular lines have gradients that
multiply to —1 (the negative reciprocal).

The midpoint is the average of the coordinates; the distance between two points
comes from Pythagoras on the differences.

A city street grid: every place is fixed by its coordinates.

Topic 3 — key takeaways

o Line o Gradient

y = mx+ c: gradient m, intercept rise over run
c

o Length o Lines

Pythagoras on the gaps; midpoint parallel: same m; perpendicular:
averages mimy = —1

Check yourself

o In y =4x— 1, what is the gradient?

Find the gradient through (1,2) and Y
(4,11).

Y

(4,6)?

What do perpendicular gradients multiply
to?

(2]
e What is the midpoint of (1,2) and
(4]

IAnswers 1.4 2.3 3.(25,4) 4.-1




