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{ABCD rhombus |]a| = |b| }
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ISQ[ = |a]

From a we have P_S):(j){ and I%:S_Ii

*. we deduce PQRS is a parallelogram.

Also, from b, the diagonals are equal in length.
. PQRS is a rectangle.

44 Ts maps triangle O to triangle 5
T7 maps triangle 5 to triangle 2
.. Ts then T7 is equivalent to To.
T1 maps triangle O to triangle 1
T4 maps triangle 1 to triangle 5
. Ty then Ty is equivalent to Ts.
Te maps triangle O to triangle 6
Te maps triangle 6 to triangle 4
.. Te then T¢ is equivalent to Ty.
T3 maps triangle O to triangle 3
T2 maps triangle 3 to triangle 5
.. Tz then Tz is equivalent to Ts.

SOLUTIONS TO TOPIC 6: MENSURATION

1 a 72 mm b 5.8m
= (72 +10)cm = (5.8 x 100) cm
=72cm = (5.8 x 100 x 10) mm
= 5800 mm

c 9.75km
= (9.75 x 1000) m
= 9750m

d 28000000 cm

= (28000000 < 100) m
= (28000000 <+ 100 = 1000) km
= 280km

2.4km _ 2400m

2 Di t light poles = =
istance between light poles 30 30 30m
3 a Perimeter b Perimeter
=2x15+12 =2x35+2x2
=42cm =1lm
c Perimeter 1.5m
=3x15+25+4+3 0
=14m 3m 2.5m -
5 ml O
4 a 44 mm 4m
= (44 + 100) cm®
= 0.44cm?
b 0.059 ha

= (0.059 x 10000) m*
= (0.059 x 10000 x 10000) cm?
= 5900000 cm®
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21.85ha
= (21.85 + 100) km®
= 0.2185 km?

c

0.000 006 2 km?
= (0.000 006 2 x 1000 000) m*
= (0.000 006 2 x 1000000 x 1000 000) mm?
= 6200 000 mm?

d

39500 m?
= (39500 + 10 000) ha
= 3.95ha

360 m?> f
= (360 x 10000) cm®
= 3600000 cm?

5 The rectangle has perimeter = 2 X 3.2 +2 x 2.4
=11.2m

*. the perimeter of the square is also 11.2m, and hence the

m_ 2.8m

length of its sides is

6 1.36m? = 13600 cm?
13600

*. the number of boxes on the pallet = 5 = 160
7 a P=4z b P=a+2b
¢ P=3p+5xp+2xq 3p
=8p+2 p
q
8 a mr’=364
> 364
T = —_—
T
4
r= 364 {r >0}
r &~ 3.4039
The radius of the circle is 3.40m.
b C=2nr
~ 2w x 3.4039
~21.4
The circumference of the circle is 21.4m.
9 a Area=9x8-3x5 | -
= 57 cm? T T3 cm
H H
eml L sem |
l O
ul m
8 cm
b Area = base x height
=9x6
= 54m°
10 a The cube has 6 identical faces, each with

area = 16 x 16 = 256 cm>.
- the surface area of the cube = 6 x 256 = 1536 cm?>.
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b The net of the prism is:

48 mm
As 21 mm

48 mm

36 mm A1 A2
/

Ay =36 x 48 = 1728 mm”®
Ay =36 x 21 = 756mm°>  {sides}
Az =48 x 21 = 1008 mm?®  {front and back}
total surface area = 2 X A1 +2 X As +2 x As
=2 x 1728 4 2 x 756 4+ 2 x 1008

21 mm

{bottom and top}

= 6984 mm®
11 a 3.71 litres b 58 215 ml
= (3.71 x 100) cl = (58215 + 1000) litres
=371cl = 58.215 litres
12

r=35=12

y®> =12 +0.9%> {Pythagoras}
y? =2.25
y=15 {y >0}

guard rail length
=124+2x15+2x09+2x14+2x2
=12m

13

<7'70 cm——»

area of kite = 2 x (area of AABC)
=2 (4 x 70 x 20)
= 1400 cm”

14 a The figure has:

e 3 rectangular faces
110 cm
e 2 triangular faces 230 cm
h? +55% =110  {Pythag.}
h* 4 3025 = 12100 h cmlO cm
h* = 9075 0
h=~953 {h>0} 55 cm

total surface area
~ 3% (230 x 110) +2 x (3 x 110 x 95.3)
~ 86 400 cm>
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16

17

18

b The figure has: i

e 1 square base 1 + 42 mm

e 4 triangular faces

h? + 212 = 35°
h? + 441 = 1225
h? =784 u

h=28 {h>0} 21 mm
total surface area
=42 x 42 +4 x (3 x 42 x 28)
= 4116 mm®

{Pythag.}

35 mm
h mm

a Distance around semi-circle = % x m X 10 ~ 15.7mm
*. total perimeter ~ 15.7 + 3 x 10 ~ 45.7mm

Area =10 x 10 + 1 x 7 x 5% ~ 139 mm®

b Perimeter = 2.2 + 2.2 + length of arc
=444 (£) x2x 7w x 2.2
~ 7.47Tm

Area = (%) X 7 X 2.22 &~ 3.38 m?

a 7.25m>
= (7.25 x 1000 000) cm®
= 7250000 cm®

b 2900000000 mm?
= (2900000000 <+ 1000) cm®
= (2900000 000 <+ 1000 < 1 000 000) m*
=29m®

c 2500 cm®
= (2500 x 1000) mm?
= 2500000 mm®

Volume of milk used each week

=235 x 75ml
= 17625ml
=17.6251
hm 2.5m
2m
3.5m
h? +1.75° = 2.5° {Pythagoras}
h? + 3.0625 = 6.25
h? = 3.1875
h~1.785 {h>0}
area of end ~ 2 x 3.5+ 2 x 3.5 x 1.785
~10.124m?

total surface area
~2x10.124 +2 x (6 x 2) + 2 X (6 x 2.5)
~ 74.2m>

So, 74.2m? of sheet metal is required.
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0 2
19 Areca= (—
9 Area (360) X T

= % x 7 x 42
~ 34.9cm’
20 B 60 mm C
48 mm hLm
i
A - D

a ABCD is a parallelogram
.. AD = 60mm, DC = 48 mm.

*.in AABD, BD? + 48% = 60° {Pythagoras}
BD = /602 — 482 {BD >0}
= 36 mm
Now BDC = ABD = 90° {alternate angles}
area of parallelogram = area A ABD + area ABCD
=2 x48x 36+ 3 x 48 x 36

= 1728 mm®
b area of parallelogram = 1728 mm?
60 x h = 1728
h = 28.8

21 a The sphere has radius 30 cm.

surface area = 4 X 7 x 30>
~ 11300 cm?

b surface area = 277> + 27rh
=2x 7 x20%+2x 7 x 20 x 380
{3.8m = 380cm}
~ 50 300 cm”

50 cm

30 cm

+— 11 0ecm——mm
h? + 307 = 427 {Pythagoras}
h=4/422 -302 {h >0}
h = 29.39
area of top ~ (5()+—211()) x 29.39
~ 2350 cm”

b area of four sides
= (110 x 55) 4+ 2 x (42 x 55) 4 (50 x 55)
= 13420 cm?

23 1000cm® = 1000000 mm?
*. number of resistors = % = 25000

24 500cm® = 500ml
=0.51
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Perimeter of figure
= (perimeter of large semi-circle) +
3 % (perimeter of small semi-circle)
=3 X7Tx36+3x (5 xmx12)
~ 113cm
Area of figure
= (area of large semi-circle) — (area of 1 small semi-circle)
=1xnx18 -1 x7x6
~ 452 cm®
26 The beach balls have radius 18 cm.
surface area of ball = 4 x 7 x 18>
= 1296 7 cm®
surface area of 200 balls = 200 x 12967
A2 814000 cm”
~ 81.4m’

So, 81.4m? of rubber is needed.

27 a Volume

= length x width x depth
=35x42x25
~ 36.8m’

b Volume c Volume
=7 xh = area of end x height
=7 x 247 x 86 =3.6x25
~ 156 000 mm> =90 cm®

d Volume e Volume
= %Wr?’ = %m*zh
=4 x7mx25° =1x7mx25 x8
~ 65.4cm> ~ 52.4m°

28 a Surface area = 27rh + 7r°
=2X7TX6xX8+T X6
~ 415 cm?

b =14 4+28° {Pythagoras}
1=+/142 4282 {1>0}
[~ 31.3

surface area = 7rrl
~7mx 14 x31.3
~ 1380 mm”

29 '
‘\‘;\ \
. 1 P ; \
\& "8 bend

T 21 cm

area of pie = 7 x 8.5% = 72.25 7 cm?
area of plate = 21 x 21 = 441 cm?
72.25m
441
So, the pie covers 51.5% of the plate.

Now ~ 0.515 ~ 51.5%
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30 Volume of flask = 7r2h
=7 x 3.42° x 16.33
~ 600 cm®
capacity of flask ~ 600 ml

31 Volume of cookies = mrh

=7x252x1
= 6.25 7 cm®
Volume of dough = 20 x 15 x 8
= 2400 cm®
24 )
6 2(;(7)1_ ~ 122, so 122 cookies can be made from the block.

32 The pattern can be divided into 25cm by 25cm squares as
shown:

IOCmI
10ch

5cm¢

25 cm

25 cm——»

The square has area 25 x 25 = 625 cm?.

The small tiles are 5cm by 5 cm, and there are 5 of them in
the square.

So, the small tiles occupy a total of 5 x (5 x 5) = 125 cm?.
*. the proportion of the area covered by the smallest tile is

125
625 — = 20%.

33 a Total surface area
=2x (10 x 10) + 4 x (10 x 20)

T T

front and back top, bottom and sides
= 1000 cm? |
b For the front and back:

lem—»

«—10cm——

painted area = 2 x (10 x 1) +2 x (8 x 1) = 36 cm?
For the top, bottom and sides:

lem—»

«—20em——mMmmmm
painted area = 2 x (20 x 1) +2 x (8 x 1) = 56 cm?
-, total painted area = 2 x 36 4+ 4 x 56 = 296 cm?
¢ Unpainted area = 1000 — 296 = 704 cm?

34 a A = area of 5 semi-circles
=5 X (%771"2)

_ 5.2
—27'I'T
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A = sector area + area of A

20 21
=360 X T T3 XqXq

=7 (Sr+ 1)

A = area of trapezium — area of semi-circle

2 b
:( a; )XC—%T{'GQ

_ (2a+b)c—ma’

2
L] 600
A X
Cox 120
1 - - +9
! X X .

Area of each square = g2

Area of each circle sector
_ 60 2

= 355 X g

The inner hexagon is
made up of 6 equilateral

triangles of length g.

><g><g><51n60)
\/_

area of hexagon = 6 X

\3@

< (3

\S

2
A=6xg +6><(GT)
:<6+7r+¥>g

35 Surface area = 7rl + mr’

36

37

=7 X75x34+7x 7.5
~ 978 mm®

Total mass = 1.08 tonnes = 1080 kg
. mass of each post = 1330 kg = 18 kg
Volume = 7r2h
=7 x0.08 x1.8 {8cm=0.08m}
~ 0.0362 m”

A = area of hollow cylinder + area of sphere

=27 (d) I+ 4m (;l)Q
= ndl + nd’
= nd(l + d)
In the triangular faces, .
B2 422 =42
h=\/y?—22 {h>0}
*. area of each triangular face
:%Xme Vy? — 2
g
A=4xz/y? —22+4(2z x ) + (22 X 22)

-
triangular faces sides base

= dz+/y? — 22 + 82> + 422
= 4x (\/y2 fa:2+3x>
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C D
i
35 cm
B E #
90 cm I
55[111
A

AEB = ADC {corresponding angles}

ABE ACD = 90°
/s ABE and ACD are similar, and

BE AB .
D ~ AC {same ratio}
BE 55

18 90

BE =11

*. volume of bucket
volume of large cone — volume of small cone
im(18)% x 90 — &7 (11)% x 55
~ 23567 cm®
*. the bucket has capacity 23 567 ml.

In 3 hours or 180 minutes, the bucket loses
180 x 1.2 = 216 ml of water.

the amount of water remaining &~ (23 567 — 216) ml
~ 23351 ml
~ 23.4 litres

39 a V =3 xarea of base x height
= %abh
b V = volume of hemisphere
4_ 3
=3 % (37°)
_2_.3
= g7|—p

= area of trapezium X length
(3a + 5a ) < b

40 Let the radius of the wedge be r cm.

volume = 460 cm?®
1mr? x 6.1 =460

Now

22 1840
61w
1840
6.17 {r>0}
r ~ 9.80

*. the radius of the wedge is 9.80 cm.

a\?
><7r<§> +2a X a

+ 2a X 3a

41 Areaof end = 3

2
% + 24> + 6a>

_ 2(T
=a <8+8>
V:a2<%+8) x 1

a2l( +8)
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42 Volume of each handle = 7 x 3% x 4

= 367 cm®

Volume of shaft = 7 x 1.5% x 12

=277 cm®

*. total volume of door handle = 2 x 367 x 277
= 997
~ 311 cm®

43 a 55 litres = 55000 ml
*. the water has volume 55000 cm?®.
Suppose the water rises to a height of A cm.

7 % 20% x h = 55000

55000
h= 4007
h ~43.77

*. the water is 50 — 43.77 = 6.23 c¢m from the top.
b Volume of space remaining in aquarium

~ 7 x 20% x 6.23

~ 7831.853 cm®

~ 7831853 mm”

Volume of each marble = 37 x 6°
~ 904.8 mm®

So, I831833 ~ 8660 marbles can be added before the

aquarium overflows.

SOLUTIONS TO TOPIC 7: COORDINATE GEOMETRY

1 a by
C(5,4)
B(11)
g O Lot
D(2,0) T
A(-2,-3)
y
b ﬁz(i), and AB = /32 + 42 = 5 units
BC = (g) and BC = V2% 3% = 5 units
CD = ( :i > , and CD = /(—3)% + (—4)? = 5 units
— —4 .
DA = < _3 > , and DA = /(—4)%+ (—3)2 =5 units
All four sides are equal in length, so the points form a
rhombus.
2 a b \ c
I / A
™~ > 4 4
~NY / k4 £
fn
gradient = =2 gradient = 3 gradient = 3
=-2 =2 which is
undefined
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