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Chapter C1

Analytical geometry

C1.1 Gradient:
C1.1.1 Calculating the gradient:

In grade 10 the following formula for the gradient of the straight line were derived:

Deduction of a formula for the gradient of a straight line:
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In the graph on the left, the straight line
is through A(2 ; 0) and B(0 ; -4).

The difference between the y-values is:
-4 -0=-4 and

The difference between the x-values is:
0-2=-2
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E.g.2 Cualculate the gradient of the line through the following points: M2 ; -1) and N(-2 ; 3)
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C1.1.2 Application of the gradient:

*

Parallel lines have the same gradients: If m, = m, < the lines are parallel.

*

The product of the gradients of perpendicular linesisequalto -1 : If m, x m, =-1 <«
the lines are perpendicular.

Three or more points are collinear if the points lie on the same straight line.

" M,y = Mg <> points A, B and C lies on the same straight line.

The angle of inclination is the angle between the straight line and the positive x-axis:

Y
1 A
/ i
/6< < 6 »x

</P,- »X ™

*

*

4 A\
The angle of inclination above is 8 and it is The angle of inclination above is 0 and it
an acute angle (0° < 8 <90°), if the line is an obtuse angle (90°< 6 < 180°). if
has a positive gradient. the line has a negative gradient.

To calculate the angle of inclination: tan = m,
E.g3 Consider: P(-3:-2) , Of5:4) and R(1;-4)

(a) Determine whether the points are collinear.

{b) Prove that OR1 PR.

(c) Calculate the angle of inclination (correct to 2 decimals) of line PQ.
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Exercise 1: Date:

(1) Determine whether A. B and C is collinear or not:
(a) A(1:2).B(3:5) and C(5:7) (0) A(-1:3) , B(4:0) and C(14:6)

(2) M(-2:-4) ., N(1:-3) . R(2:-1) . T(-3:-1) and K(3:-4)
(a) Determine which ot the following lines are parallel and which are perpendicular:
MN . TK ., RK . NR and T™M
(b) Without calculating the angle of inclination, determine which of the lines in (a) have
an acute angle of inclination.
(c) Calculate the angle of inclination of line TN.

(3) D(-3:-1) . E(0:-4) . F(-1:y) , G{x;3) and H(2;2). Calculate the value of:
(a) x.if EG // DH (b) ».if FH L DE







C1.2 Distance between two points:

Derivation of a formula for the distance between any two coordinates:

The coordinates of C will be (x, :y,) because A and C have the
same x-coordinates and B and C have the same y-coordinates. |
The length of BC is the difference between the two x-coordinates of \
B and C and the length of AC is the difference between the
y-coordinates of A and C.
~ BC =x, - x;, and AC =y, - y, [Remember: BC = CB!] <
. ABZ = BC?* + AC? [Pythagoras]
AB* = (x, - x[)z @, -»F
JABT = J(x, — x) + (h — »)

d(AB) = \/(xz - x[)z + 0, — yl)z
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E.g4 Calculate the distance between S(7 ; -5) and T(4 . -2). If necessary, write your answer
as a simple surd.

ok ok ok K ok
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S(7:-5) and T(4:-2) fdST) = o - xF + (0 -9 f

dST) = - + [(-2) - (-5)]
diST) = (4 - 77 + (=2 + 5)
d(ST) = (=3 + 3
diST) = 9+ 9
d(ST) = I8
d(ST) = J9x2
d(ST) = 342

Exercise 2: Date:

(1) Calculate the distance between P and Q in each of the following. If necessary, round off.
correct to two decimals:

(a) P(2:5) and Q(7:4) (b) P(-2:-1) and Q(0:5) (c) P(-3;1) and Q(-3:13)







(d) P(2.3:3.1) and Q(5.3: 1.1 (e) P@Cm:m) and Q(7m:-4m)

(2) Calculate d(AB) in each of the following. If necessary. write your answer as a simple surd.
(@) A(l:+/8) and B(-7:0) (b) A(-10:9) and B(-2:15) (c) A(4:1) and B(-4:9)

(3) Calculate the value(s} of pif d(LM) = 5 with L{-2: p) and M(-5: 3).
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(4) A(2:-2) . B(3:4) and C(-3:5)is the vertices of triangle ABC.
(a) Calculate the perimeter of triangle ABC, correct to 1 decimal.

(b) Prove that B = 90°.

(5) P(-2;0).Q(-1:-3),R(2:0)and S(] ; 3) is the vertices of a parallelogram. Draw a diagram!
(a) Determine whether PQRS is a rhombus or not.

(b) Calculate the gradient of PS:

(c) Without any further calculations. determine the gradient of QR. Motivate your answer.
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(6) Determine whether A VWX is an isosceles or an equilateral triangle with V(2 : 6} .
W(3 -1y and X(-3 : ). Show all calculations:

(7) S(-2:3) . T(l : 2) and R(-3:0) is three points on the outside of A(-1 : 1). Show that
S. T and R are points on the circumference of the circle with A as midpoint.

(8) Calculate the value(s) of y for which PQ = QR it P(-2:5). Q(1 : 6) and R(0 ;).
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© Calculate DAC » correct to one decimal, with A(2;5),B(-6; -1) and C(7; -2):
Y

.

D

(B/ \bx

C1.3 Mid-point of a line segment:

P <

E.g5 Cualeulate the mid-point of line segment B | |

PQ with P(-4 ; 5) and Of2 ; -1). |
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The mid-point of PO, M, will be precisely halfway |
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berween P and Q. The x-coordinate of M will be

precisely in the middle of the x-coordinates of P !

and Q and the y-coordinates of M will be precisely
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in the middle of the y-coordinates of P and Q. —
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Deduction of a formula for the mid-point of any line section between two coordinates:

Y
The mid-point M of line AB lies exactly halfway between A and B. T ‘ L il '|
. M’s x-coordinate lies exactly haltway between the i — A}x:- )
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halfway between A and B's y-coordinates. i ; | ) '
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E.g.6 Caleulute the mid-point between R(-3 : 2) and T(-4 ; 8).
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R(-3:2) and T(-4:8).
M = [x,-f-x: .y]+y_,) _ [—3+(—4) .2+8J _ [—3—4 i
2 ' 2 2 b2 2 2

T - b

M

Exercise 3: Date:

(1) Calculate the mid-point of each of the following line segments:
(a) A(-2 ; 4) and B(-6:4) (b) C(-2:0) and D(0:;2)

(© 1(-2: -7y and J2: 1) (d) K(:1) and L(11;1)
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