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The midpgi 1t of a-‘]'i-:ne ;se_g_ﬁiént ist

The midpoint is generally denoted a

Examplé 1:

x © point (-3;-2). .
| ’ M Ntx oty '
2 7 2 )
;”:M 5+(—3);6+(~2)
2 2

. =M(1;2)

?Example 2: Determine the coordinates of B

he point halfW»ay between two: :

Determil;e éhe midpoiht of line AB if A is the

W)

point (5;6) and B is the

,» if A is the point (2; 7) and the
‘ coordinates Qf M, the midpoint of AB, are (6;4). :
:: yl\
e A(2;7)
3 ,
M (6;4)
B(XB;))B)

_ Nty
L =22

T+ vg

vg =1

;\

~.B s the point (10;1)
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From the above example it can be seen that: M 11\4
Parallel lines have equal gradlents. —2 = ,\ﬂ Ly ‘

1 1
[ = . Inother words m;xm, =-1 or m, = -
m,

‘e The gradient of a horizontal line is always equal to 0.

- The gradient of a vertical line is undefined.
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APQR w1th vertlces P4, 4), Q(2;2) and R(8;0) is sketched below.

a) ‘Determine the coordinates of S and T, 1f they are the midpoints of ,
O PQ and PR respectlvely .

S ) Show that the points P, T and R are collinear. ;
Collinear points are points that lie on the same straight line. !

¢) Prove that ST is half the length of QR. :

BN

a) Midpoint of PQ

2 442
S(x2+x1;y2+y1]=8(—-4+“;—~—4+~J=S(3;3)

2 2 2 2
Midpoint of PR :

T )c2+x1;y2+y1 _r 4+8,4+0 1(6 2)
U2 2 2 2

.S is the point (3;3) and T is the point (6;2)

- |

b) For P, T and R to be collinear the gradient of PT must be equal to the gradient of TR. ’[
m],,],:u:ﬁl—_z:_gz_l ) Yo— N 2"‘0_ 2

’ X,—x,  4-6 2

S ml)l = er

- the points P, T and R are collinear

©) QR =\/(x2~x,)2+(yi—yl)2 S'I~=\/(x2—xl)2+(y2—yl)2
=J(8-2) +(0-2)? . = J(6=-3) +(2-3)"
=40 - V40 = J4x10 | =+/10 units

::2\/5 units | R

1
AST==QR
2Q‘
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When given information or even the graph, it is ot'ten.irnportant to be able to
~determine the equation (mathematical model) of the linear function. For the equation

two unknowns, two "bits" of information must be given,
Yo find m, the gradient:

Find m by using the relevant method

To find ¢; : o

The last value required in any equation is often found by substituting a given point for
* and y into the equation found so far, and hence solve for g, Remember this is the
vertical translation, so if it is given, use it.

EXAMPLE 1 : ;
Determine the €quation of the straight line passing through (-1; -2) and (-5;6). i
* Determine m: * Equation so far: y = -2 + q
m=22 " . * Substitute either point for x and y:
T x -1, | Using(-1;-2) x = ~1;y = -2
= 6(2) —2=-2(-D+q
) 9=
m= 642 . 2=2+ 9
~5+1 ~4=gq
: m=-2 Ly=-—2x—4
: EXAMPLE 2 '

Find the equation of the straight line passing through (4; -1) perpendicular to
4-y=2x. ‘

* Determine m: + Equation so far: y=1x+gq
First find the gradient of the given line - * Substitute point for x and y:
4-y=2x. ‘ Using(4;-1) x = 4;y = 1
==2x+4 m=-2 ~1=1(4)+gq
' ,, my Xm, =1 ~1=2+¢
For perpendicular lines< -, 2 x m, =~1 ~3=4
m-:—_—]-'-:—l-_- .'.y-;‘-'%X*3
-2 2

,D£7E/LM/W é&w—’rﬂom OF /ﬁ,@,ﬁ}[({-‘Lv LIW‘E;.C [:c‘o//[ﬁg
£ quation O.;ﬁ AR gz mxte 9) ? ,
MA& = 92 ~ i 6 —-C-2) (-H* B(4¢)

2tz ~x, 2 q’"‘C‘“Z,) = % z% C . )
a : v
© Mes =it (Leosfrag) &
- y 2 MIfc

Y =24 xpc

(- 422 = 42 C4) Fc

2 = ““/é/g 1-C
.2+f% = C
2275 =

-, LC_D "ji‘. %/37(”7‘"‘2%2
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NOVEMBER 2019
QUESTION 2

In the diagram below, H and G are the midpoints of AB and BC respectively. The
coordinates of A(-2 ; 6),B(6;8),C4; 0),D(-8;-6),E (—=5;0)and
F(-=2; —3) are given. The diagram is not necessarily drawn to scale.

H B(6 ; 8)
A(=2;6)

E(-5:0)

C(4;0)

F(-2[; -3)

D(-8;-6)

2.1 Show by calculation that AB = BC.

2.2 Ifitis further given that AD = DC, what type of quadrilateral is ABCD?
Motivate your answer.

2.3 Determine the coordinates of G and H.

2.4 If line BD is drawn and it is also given that EH|| BD, prove that
AAEH|||ACDB.
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QUESTION 2

21 [A(-2;6), B(6;8)and C(4;0)

dap= \/(xz -x)% + (1, -y’
J6-(~2))* + (8-6)°
2417

dpc= \/(xz _x])z +(, _y1)2
= J(4~6)* + (0 -8)’

= 2417
. AB=BC.

2.2 ABCD is a kite
adjacent sides are equal

23 [A(-2;6), B(6;8)and C(4.0)

X, + X Y, )
2 72

_ (—2+6‘8+6
2 72

Midpoint of BC

)=G(2;7)

| Midpoint of AB = (xz RS Tl ylj
2 2
4+6 0+8
= (———) =H(5;4
(F32=2) =H(5:4)

2.4 BAD = BCD (opposite £’s of a kite are =)
AEH = EDB (corresponding £’s , EG || DB)
but EDB = BDC (diagonals of a kite)

.. AEG = BDC

~.AAEG |||ACDB. (A A A)
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QUESTION 2

DBE/November 2018

In the diagram below, P(1 ; 0), Q(6 ; 3) and R (9; —2) are the vertices of a triangle such that
PQ=QR and PQ L QR. T isapointon PQ suchthat T is the midpoint of PQ. S is the
point of intersection of RQ and the x-axis. V is a point on the x-axis such that QSv =121°.

QPS=6
Ty
Q(6; 3)
5 >
R(9 ;-2)
2.1 ‘ Determine the:
2.1.1 Length of PQ. Leave your answer in surd form. 2)
2.1.2 Gradient of PQ (2)
2.13 Coordinates of T (2)
2.2 Calculate the:
2.2.1 Area of AQTR 3)
222 Size of 0, with reasons (2)
2.2.3 Coordinates of S 3)
23 Determine, with reasons, the gradient of the line through T and the midpoint of PR. 3)
(17]
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QUESTION 3

In the diagram below, P(7 ; 4), Q(6 ; 6), R(0;3) and S(z ; k) are the vertices of quadrilateral
PQRS.

&Y
.R(6:6)
o r \.((‘\\
P e '\\(
- \\
o J"w‘# ‘\\\
R©O;3)K P75 4)
Sv(t k) N
5 >
3.1 Calculate the length of PQ. Leave your answer in surd form. (2)
7 7). o . .

3.2 If T 5; 3 is the midpoint of QS, determine the coordinates of S. ?3)
3.3 Ifthe coordinates of S are (1;1), show that PR = QS. )
34  Showthat QR LRS. 4
35 Hence, what type of special quadrilateral is PQRS? Motivate your answer, (2)
3.6  Calculate the size of RSQ. 3)

[16]
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QUESTION 3
3.1 Show that a triangle ABC, with vertices A(l ; 1); BB ;6) and C(6; 3), is
an isosceles triangle. ' 4)
3.2 In the diagram below, ADCB is a kite with A(3 ; 5) and B(-1;—4). AD=DC and

AB =BC. D is a point such that AD is parallel to the x-axis and AD =5 units.
CD is perpendicular to the x-axis. The diagonals intersect at P.

v
A3 ; 5) D
P
X
0 C i’
B(-1;—4)n

3.2.1 Show that the coordinates of C are (8 ; 0). 2)
322 Write down the coordinates of point P. )
323 Calculate the gradient of line BD. (2)
324 Calculate the length of line AC. (2)
325 Calculate the area of the kite ADCB. 3)

[15]
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MBoiBaded from Stanmergphysics.com

QUESTION 3

DBE/November 2015

In the diagram, C is a point on the y-axis such that A(0 ; 4), B(4 ; — 4), C and D(-4;2)

are vertices of parallelogram ABCD. K is the point (O;—Z%) and L is a point on AB

such that KL || CB.

A0 4)

D(-4:2)

)

3.1

32

33

3.5

3.6

3.7

Calculate the length of diagonal DB.
Calculate the coordinates of M, the midpoint of DB.
Calculate the gradient of AD.

Prove that AD | AB.

Give a reason why parallelogram ABCD is a rectangle.

Determine the equation of KL in the form y = mx + c.

Write down, with reasons, the coordinates of C.
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