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Chapter D1

Area and volume

D1.1 Revision:

* Rectangle: Perimeter = 21, + 2B
Area= L x B

* Square: Perimeter = 4L
Area = L* -

* Triangle: Perimeter = side + side + side
Area = + B x LH
Circle: Circumference = 2mr
Area = 1r’

Theorem of Pythagoras: AB® = AC® + BC-

B
A
— AC
ABR
= BC
= AB c B

= AC
BC

*

A

*

* Trigonomelrical functions: E.g. sin B =
or CoS é =

or tan é =

B[— wp «l~

D1.2 Surface area:

* Right prism: Surface area = Perimeter of base X LH + 2 x area of base e
E.g. Square base: Surf. area = (4L)H + 2L° but L = H 4|
(Cube) - Surf. area = (4L)L + 2L° —

:. Surf. area = (4L)L + 2L° = 4L° + 2L°
. Surf, area = 6L°

E.g. Rectangular base: Surf. area = (2L + 2B)H + 2LB H

-, Surf. area = 2LH + 2BH + 2LB = i

o]
E.g. Triangular base: Surf. area = (side + side + side) + 2 x 1 bh P
QH

- Surf. area = (side + side + side)H + bh

= su

E.g. Circular base: Surf. area = (2nr)H + 2(mr?)
(Cylinder) =2ar (H + 1) ]
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* Right cone: Surf. area = nr(h + r) With: A the area of the base— use with volume!
r the radius of the base (circle)

h the slant height of the cone
) II : H the perpendicular height — use with volume!
* Pyramid: Surf.area = A + 1ph With: A the area of the base
p the perimeter of the base

' h the slant height of the pyramid
é’\ L\ H the perpendicular height — use with volume!

* Sphere: Surf. area = 4nr° with r the radius.

Exercise 1: Date:

Calculate the total surface area of the following: [If necessary. round off to the nearest integer.]

(1 g (2)
g

Tm

PT = 3d mmen BC = 3,1 cm




(3) 4)

D1.3 Volumes:

* Right prism: V = Base x Height
E.g. Square base: V = L°
(Cube)
E.g. Rectangular base: V = LxBxH
E.g. Triangular base: V = f1bhxH

E.g. Circularbase: V = mr*H
(Cylinder)
* Rightcone: V = {AH
* Pyramid: V = {AH

* Sphere: V = {mr’



Exercise 2: Date;

Calculate the volume of each of the following: [ Where necessary, rounded off to 2 decimals.]

(1 /7<d=100mm (2)

3J00mm

(3) A solid metal block is melted and (4)
remolded into spherical balls.
The solid block is of cubical form
with each side equal to 1,2 m.
Each spherical ball should have a ®
diameter of 10 cm.
Calculate the number of spherical balls
that can be molded from the given
cubical metal block.




D1.4 Combinations:

Exercise 3:

(1) The sketch is an illustration of a wooden
Block. that forms part of a set of toys,
with a cylindrical hole in the middle.
The block should be painted with one
layer of lead-free paint
Calculate: (Correct tol dec.)

(a) The volume of wood needed for this
block expressed in mm*.

(b) The total surface area of the
biock that should be painted.

4em

Date:

6em

Sem

2cm
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(2) A semi sphere is mounted on a cube, with sides 8 cm each.
[Correct to the nearest integer.]

(a) Determine the maximum diameter that the
sphere can possibly have.

(b) Calculate the total surface area of the solid body.

(c) Calculate the volume of the solid body.

8em
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(3} As seen in the diagram, ABCD is a common base

of both the pyramid and the prism.
ABCD is a rectangle with AB = 6 cm and

BC = 8 c¢m. The height of the prism is 5 cm.

EF =4 cm is the perpendicular height of the pyramid

Calculate: [Correct to | dec.]

(a) the length of FG.
(b) the length of the slant height of the pyramid.

{c) the total surface area of the solid body.
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Chapter D2
Euclidian Geometry

D2.1 Revision:

(1) Angles:
Type of angle: Example: Angle size;
Acute angle Bigger than 0° but smaller than 90°.

e gl

Right angle Equal to 90°.

S

\é_

Obtuse angle Bigger than 90° but smaller than 180°.

Flat angle - . Equal to 180°.
Re-entrant angle Bigger than 180° but smaller than 360°.
Revolution Equal to 360°.

a—

(2) Parallel lines:

* If two lines are paralle] to each other, the following will be true:
(a) Corresponding angles:
Eg a=e;b=1: P
h

c = dd=h
g an A a%

Sy

(b) Alternate angles:
Eg e=d:c=1;
a=nhandb

£,

Cd

N

(c) Co-interior angles: °
Eg ¢ + e = 180° and
d + f=180°. :
* To prove that lines are parallel one of the following have to be true:
(a) A pair of corresponding angles has to be equal or
(b) A pair of alternate angles has to be equal or
(c) Together a pair of co-interior angles has to equal 180°.

(3) Triangles: A
* Naming of sides and angles:

A, B and C represent the angles.
a,b and c represent the sides. B .

!

rr




* Types of triangles:

Type of triangle: Example: Description:

Right angled triangle One angle is equal to 90°.

Acute angled triangle All the angles are acute angles.

Obtuse angled triangle One of the angles is an obtuse

angle.

Isosceles triangle Two of the sides are of equal

length.

Equilateral triangle All three sides are of equal

length.

All three sides have different
lengths.

Scalene triangle

by

* Characteristics of triangles:

(a) In atriangle the longest side is always opposite the largest angle.
(b) In an isosceles triangle the angles opposite the equal sides are always of equal size.
(c) In an equilateral triangle all the angles are equal to 60°.

A
(d) The sum of the interior angles
of all triangles is 180°.
A +B+C=18° B C
(e) The exterior angle of a triangle A

is equal to the sum of the two
opposite interior angles. 1
L. Cl = A + é C B

* Theorem of Pythagoras:
According to Pythagoras: “The square on the hypotenuse side of a right angled triangle is
B equal to the sum of the squares on the other two sides.”

al =b* + ¢?

A b C
* Similar triangles:

Triangles are similar to each other if:
(a) all the pairs of corresponding angles are equal and
(b} all the pairs of corresponding sides have the same proportion.

If two triangles are similar, then:
(a) all the corresponding angles are equal and
{b) all the corresponding sides are in the same proportion.




* Congruent triangles:

Two triangles are congruent to each other if one of the following conditions is true:

{a) All three pairs of (b) Two pairs of
sides are equal. corresponding
sides and the

(c¢) Two pairs of angles
and a corresponding

side are equal.

included angle have
to be equal.

(d) In a right angle
triangle the
hypotenuse and a

AN
AN

right angle are equal.

* The area of a triangle:

i j 2 corresponding

Area A = 1 base x perpendicular height
= Lbxh
b b
(4) Kinds of quadrangles:
* The sum of the interior angles of A B
a quadrangle is equal to 360°.
A+B+C+D=360°
D
* Types of quadrangles:
Type of quadrangle: Characteristics: Perimeter: | Area:
Square *All the sides are of equal length.
—r *The corresponding sides are parallel.
*All the angles are 90°.
L *The diagonals bisects each 4L L2

other perpendicular and they bisect the
angles.

Rectangle *Opposite sides are of equal length and
are parallel.

* All the angles are 90°.
B| * Diagonals bisect each other. 2L + 2B L xB
1 +H




-
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Parallelogram *Opposite sides are of equal length and
are parallel.
‘ *The opposite angles are of equal size.
M * Diagonals bisect each other. 2B + 28 B x Lh
T
Rhombus *All the sides are of equal length.
X *The opposite sides are parallel.
’ 3 * i y F i 1
The opposite angles are of equal size. T AC x
*The diagonals bisect each other perpen- 4s BD
dicular and they bisect the angles.
D 5 C
Trapezium *Only one pair of opposite sides are
parallel.
A B
AB+BC+ Thx
"o CD+DA | (AB +CD)
D = ¢
Kite *The pairs of adjacent sides are of equal
length.
M *Qne pair of opposite angles are of equal
< size. 2a +2b | 3 xSQxPR

*The diagonals are perpendicular and
the longest diagonal bisects the shorter
diagonal.

* A quadrilateral is a parallelogram if:
- both pairs of opposite sides are parallel. (Per definition!)

both pairs of opposite sides are equal in length.

both pairs of opposite angles are equal.

one pair of opposite sides is parallel and equal in length.
the diagonals bisect one another.

* A rhombus is a parallelogram of which:
- one pair of adjacent sides is equal in length.
- the diagonals are perpendicular to one another.

* A rectangle is a parallelogram of which:
- one of the angles is 90°.
- the diagonals are equal in length.

* A square is a:

- rectangle of which al the sides are of equal length.
- rthombus for which all angles are 90°.
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(5) Circles:

* Terminology:

Tangent
Segment

Chor m
Diameter Sector
Y Centre
Radiuw

Secant Semi-cirele
* Area and circumference:
Circumference = 2 xm xr and Area = 1w x 12
i) . .
Remember: n = == and Diameter (d) = 2 x radius (r)

(6) Midpoint theorem:

The line segment joining the mid-points of two sides of a triangle, is parallel to
the third side and equal half the length of the third side.

A

- If AP = PBand AQ = QC,
then PQ//BC and
PQ = 1BC. g

c
B
Converse: The line segment through the midpoint of one side of a triangle,
parallel to another side. bisect the third side and also equal to half
the length of the third side.
A
s If AP = PBand PQ//BC
then AQ = QCand &
PQ = 1BC. P
c



D2.2 Centre of a circle:

Theorem 1:

“The line drawn from the centre of a circle, perpendicular to a chord, bisects

the chord.” [Line from cntr © to mdpt chord]

Prove:

Given: A circle with centre O with OP L AB.
To be proven: AP = PB

Construction: Join O with A and O with B.
Prove: In A AQP and A BOP:

* AO = BO [radii of circle O]
* APO = BPO [OP L AB]
* OP = OP [common]

. A AOP = A BOP [hypotenuse and side right angled A ]

AP = PB =]

Converse of theorem 1:

“The line joining the centre of a circle and the midpoint of a chord, is perpendicular to

the chord.

Theorem 2:

“The perpendicular bisector of a chord passes through the centre of a circle.”

[Perpendicular bisector on chord]

Prove:
Given: A circle with AQ = QB and RS 1| AB.
To be proven: The centre of the circle passes through RS,
Construction: Choose P as any point on line RS.
Join P with A and with B.

Prove: In A AQP and A BQP:

* AQ = BQ [given]
* AQP = BQP [OD 1 AB]
* QP = QP [common]
. A AOP = A BOP [side, angle, side]
AP = PB

But the midpoint of a circle lies the same distance from any two (or more) points (as e.g. A
and B) on the circumference of the circle. ', The centre of the circle should pass through RS.

E.g.1 Ois the centre of the circle with XT = TY. XR = 20 cm and
XY = 16 em. Calculate the length of ST.

e % ok ok gk sk
XO = OR = 0 cem  [Radius is halve of the diameter]
AT=TY =8cm [Given]
or L XY [Line from cntr & to midpt chord]

. In AOXT:
OX° =0r1? + XT? [Pythagoras]
107 = 0T% + 8°

OT? = 36
OT = 6cm
. ST = Radius (0OS) + OT

= [flem + 6em
ST = I6cm

S R

VAYA
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Exercise 1: Date:

(1) If OD =5 cm and AB = 24 cm, calculate the length of the diameter of the circle
with midpoint O.

(2) Calculate the length of QT if OS= 10 mm and OP = 6 mm.
with O the centre of the circle and QP = PT.

(3) O is the centre of the circle with MP = PN. Calculate the length
of OR, correct to 1 dec, if MN =18 cm and RP =PQ =y«
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(4) Circle O has a radius of 15 cm and BC =24 cm.
Calculate: (a) the length OE (b) area AABE

(5) P is the centre of the circle with MN = 50 cm.
NM 1 ABand YP = 4YM.

Calculate the length of: (Correct to the nearest integer.)
(a) AY {b) AN
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. B B
Terminology:
A C

* ABC isan angle on the arc of the circle:

also called the inscribed angle. A c
* AOC isan angle at the centre of the circle

with O as the centre of the circle: also

called the central angle. A c

A [

Theorem 3:

“The central angle subtended by an arc of a circle is double the size of an inscribed
angle subtended by the same arc at the circle and lies on the same side of the centre
of the centre.” [cent £ & = 2 X inserZ |

Prove:
Given: Central angle AOC and inscribed angle ABC 8
subtended by the same arc AC.
To be proven: AOC = 2 x ABC
Construction: Join B with O and extend.
Prove: In A AOB: A C
O, = A + B, [ext £ of A]
Asin A COB:
,=C+B, [ext £ of A]

o0, +0,=A+B +¢C+B,

but A = B, and C = B, [£* opposite equal sides with radii AO = OB =0C(]
E Ol+62=él+é1+ é:"'é‘z
0, + 0, = 2B, + 2B,
+

The following sketches can also be used to prove the theorem above:

B \
B C
AC )
B A C



