O-LEVEL MATHS « EDEXCEL IGCSE 4MA1 - VISUAL NOTES
E R

CHAPTER 4 - GEOMETRY & MEASURES - TOPIC 1 DR ESLAM AHMED

Standard & '
Compound Units

Speed, density and pressure are one
quantity divided by another. Cover the
one you want in the triangle, match the
units, then calculate.

INEEEPpZ
S kY. 45

VARIANTS PAST-PAPER PARTS PRACTICE QUESTIONS

YOU WILL MASTER

[V1 Converting units} [vz m/s & km/h} [V3 Speed, distance, time

[VA Density, mass, volume} [VS Pressure, force, area
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TOPIC MAP - EVERY VARIANT ON ONE PAGE

Units at a glance .

Standard & Compound Units

CONVERT MOVING MATTER & FORCE

@ Converting units Speed, distance, time Density

3_-105 cm3 429 -m
Tm>=10°cm 65 p=7
PAST PAPERS: 1 OF 32 PAST PAPERS: 10 OF 32 PAST PAPERS: 11 OF 32
m/s < km/h Pressure
26 38 —T NITS FIRST Pe
PAST PAPERS: 5 OF 32 PAST PAPERS: 5 OF 32

Minutes = hours, kg =
g, m? - cm? before you
divide.

% How often does each variant come up?

31 past-paper questions (Jan 2020 - Nov 2025) hold 32 parts; 45 practice parts — grouped by type.

PAST PAPERS (OUT OF 32) PRACTICE PARTS
Converting units 1 G 8
m/s and km/h 5 0
Speed, distance, time 10 O 17
Density, mass, volume 1 G 15
Pressure, force, area 5 G 5

WHAT THIS TELLS YOU On every paper, usually twice, early (Q1-Q13, 2-5 marks). The maths

is one division; the marks are lost on units — hours and minutes, g and kg, m and cm.
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BEFORE YOU START

The big idea e

A compound unit is “per”.
km/h = km per hour, g/cm? =g

per cm3, N/m2=N per m2 The D m F
unit tells you the division. s T D v p A
Cover what you want in the .
triangle: Wh!z/at’s left is the speed= ¢ density = pressure =
calculation.
@ Time is not decimal
Minutes - h min = hours Hours - h min Hours -
hours 6 h 39 min = 0.4 h = 24 min seconds
39 min = % = 6.65h Decimal part x60. x3600
0.65 h Not 6.39! 60 x 60.
Divide by 60.
Q Area and volume units
Length Area Volume
1m =100 cm 1m? =100? = 1m3=1003% =10 cm?
x100. 10000 cm? Cube the factor.

Square the factor.

CALCULATOR FIRST, THEN CHECK

Calculator: use the degrees—minutes key for times: 6°39° + ..., or type 6 + 39 + 60. Then
check the answer’s size makes sense.
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COUNT / RECOGNISE, THEN CHOOSE

Which variant am I?

Read the question, then walk down the ladder. The first YES tells you the variant

— and the page to turn to.

01 Pressure, force, newtons?

NO

02 Density, mass, g/cm?3?

NO

03 Speed, distance or time of a journey?

NO

04 Change a speed between m/s and km/h?

NO

Converting units

TURN TO PAGE 5

COLOUR CODE IN THE WORKING

Blue = letter terms 4x, -3y
Orange = plain numbers 17, -13

G2 B2 BEF) (steps’ = which step

of “How do I do it?” each line is.

Dr Eslam Ahmed
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YES

# Worked example

0 Check yourself Calculator check

TURN TO PAGE 13

@ Density, mass,

YES
volume
TURN TO PAGE 11
YES
TURN TO PAGE 9
VES m/s and km/h
TURN TO PAGE 7
ON EVERY VARIANT SPREAD
What is it?

1

How do | do it? e Watch out

Exam tip

CH 4 - GEOMETRY & MEASURES > TOPIC 1- STANDARD & COMPOUND UNITS

,

Your notes

<& When you see - you do
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SEEN IN PAST PAPERS Your notes
[

PRACTICE QUESTIONS: 8

VARIANT 1

Converting Units

Length: the factor. Area: factor squared.
Volume: factor cubed.

Came up in: Jan 2020 P2H Q2

o What is it?

In plain words

1m =100 cm, but a 1 m by 1 m square
is100 x 100 = 10000 cm?,anda1m

cube is 100 x 100 x 100 = 1000 000 1 m?
cm3 100 cm

. =100 x 100
Big unit & small unit: multiply. ,
small > big: divide. Tm-t0cm - 10000¢€m
IT LOOKS LIKE

324m3 > cm®  4m? - cm?

@ How do I do it?

~N
The length factor: m-cm 100, cm->mm 10, km->m 1000.

J

N
Area: square it. Volume: cube it.

J

N
To a smaller unit: x. To a bigger unit: =.

J

Sense More small units than big ones.

SQUARE FOR AREA, CUBE FOR VOLUME JREIEECIESENI S
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@ Converting Units VARIANT 1- SEE IT DONE, THEN TRY y 4

Your notes

< WHEN YOU SEE — YOU DO

“Change 32.4 m3 into cm3” x1003 = x1 000 000

“Change 4 m? into cm?” x100% = x10 000

A time in minutes for a km/h answer +60 to hours

o WORKED EXAMPLE January 2020 - Paper 2H - Q2 - 2 marks
Change 32.4 m3 into cm3,

Tm=100cm length factor

1 m3=100%=1000000 cm? cube it

32.4x1000000 bigger to smaller: x

STEP 4 = 32400000
ANSWER 32 400000 cm3 V3.24x107 v

\ J

e WATCH OUT EXAM TIP

X 32.4 x 100 = 3240 Draw a 1 m cube and write 100 cm on

v x1003 each edge — the cube is obvious.

Volume needs the factor cubed.

Q Check yourself calculator first - answers on page 15
m Practice - Easy m Practice - Easy Dr Eslam
Change 4 m? into cm?2. Change 15 cm? into Change 3.5 m2 into cm?2.

mm3.
Answer: Answer:
Answer:
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SEEN IN PAST PAPERS Your notes
-

PRACTICE QUESTIONS: 0

VARIANT 2

Converting m/s and

km/h

m/s = km/h: x3600 + 1000 = x3.6. km/h >
m/s: +3.6.

Came up in: Jan 2020 P2H Q10 - Jun 2022 P2H Q7 - Jun 2023 P2H Q9 - Jun 2024 P2H Q6 - Jun 2025 P1HR Q7

e What is it?

In plain words

Change both parts of the unit:
metres < kilometres (1000) and

seconds < hours (3600). x3.6
1m/s =3600 m per hour = 3.6 km/h. Y
So m/s x3.6 gives km/h. i

IT LOOKS LIKE
50m/s 81km/h 50xm/s

@ How do I do it?

N
m - km: 1000 (or km - m: x1000).
J
) N
per second - per hour: x3600.
J

e Combine Net factor 3.6.

Sense km/h number is bigger than the m/s number.

SRR GIA Show the 3600 and 1000 for full marks.
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@ Converting m/s and km/h

< WHEN YOU SEE — YOU DO

“Change 50 metres per second to
kilometres per hour”

“Change 81 km/h to m/s”

“w metres per second ... in terms of w”

o WORKED EXAMPLE

second.

81000 : 3600

=22.5

ANSWER 22.5 m/s

81 km/h = 81000 m per hour

CH 4 - GEOMETRY & MEASURES > TOPIC 1- STANDARD & COMPOUND UNITS

VARIANT 2 - SEE IT DONE, THEN TRY

%3600, +1000
x1000, +3600

_ 18w
3.6w = S

June 2022 - Paper 2H - Q7 - 3 marks

Change a speed of 81 kilometres per hour to a speed in metres per

km > m

per hour - per second

v 225x%x3.6=81V

e WATCH OUT

X 81x3.6=291.6 m/s
v 81+3.6=225

km/h to m/s makes the number smaller.

@ check yourself

EXAM TIP

3 marks: write the x1000 and the +3600
as separate steps.

calculator first - answers on page 15

21 Jan 2020 P2H 2.2 ] Jun 2023 P2H
Change 50 m/s to km/h. Change 27 km/h to m/s.
Answer: Answer:
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2.3 ] Jun 2025 P1HR
Change 50x m/s to
km/h.

Answer:

,

Your notes
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SEEN IN PAST PAPERS Your notes
L

VARIANT 3
PRACTICE QUESTIONS: 17

Speed, Distance, Time
Time in hours first, then S = ?, D =ST or
T=2.

Came up in: Jan 2020 P2HR Q5 - Oct/Nov 2020 PTHR Q7 - Oct/Nov 2020 P1H Q6 - Jan 2021 P1HR Q4 - Jan 2021 P2H Q1 - May 2021
P1H Q1 - Jan 2022 P1HR Q7 - Jun 2022 P2H Q3 - Jun 2023 P2HR Q3 - Jun 2024 P2H Q3

e What is it?

In plain words

Change the time to
hours as a decimal: 6 h 39 min
=6+ % = 6.65 h. Then use the

triangle. 0
Average speed for several stages
total distance S T
= ————— — never the average
total time S=2 poSxT T=2
T! ! S

of the speeds.
IT LOOKS LIKE

429 km in 6 h 39 min
three stages

Q How do I do it?

N
To hours: minutes +60.
J
N
Cover what you want.
Y,
N
e Several stages Total distance = total time.
J

Round As asked; give units.

IS 6 h 39 min is not 6.39 h.
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@ Speed, Distance, Time

CH 4 - GEOMETRY & MEASURES > TOPIC 1- STANDARD & COMPOUND UNITS

< WHEN YOU SEE — YOU DO

“takes 6 hours 39 minutes ... work out

the average speed”

Journey in stages with different speeds

“Give your answer in seconds”

o WORKED EXAMPLE

A train takes 6 hours 39 minutes to travel 429 km. Work out the average
speed in km/h, correct to one decimal place.

VARIANT 3 - SEE IT DONE, THEN TRY

6+%h,thenD+T
Total distance = total time

Hours x3600

January 2021 - Paper 2H - Q1 - 3 marks

39 + 60 =0.65 minutes to hours
T=6.65h total time
S= % = 64.517... distance + time
STEP 4 = 64.5 1d.p.
ANSWER 64.5 km/h v 64.5 x 6.65 ~ 429 v
N\ _J
@ watch o EXAM TIP

X 429 +6.39 = 67.1
v 429 +6.65 = 64.5

“Write down all the stages”: show the
6.65 line — it is a method mark.

39 minutes is 0.65 of an hour, not 0.39.

@ check yourself

31] Jun 2022 P2H

A plane flies 3980 km in
5 hours 24 minutes.
Average speed to the
nearest whole number?

Answer:

Dr Eslam Ahmed

Jan 2022 P1HR

245 km in 2.5 h; 220 km
at 80 km/h; 50 min at
72 km/h. Average speed
for the whole journey (1
d.p.)?

Answer:
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calculator first - answers on page 15

Oct/Nov 2020 PTH

A rocket travels 100 km
at 28 440 km/h. How
long, to the nearest
second?

Answer:

,

Your notes
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SEEN IN PAST PAPERS Your notes
[

LLLGULIEE MOST COMMON IN THE EXAM |
S RACL T 3L PRACTICE QUESTIONS: 15

Density, Mass, Volume

mass
volume
then cover what you need.

Density = : match grams with cm3,

Came up in: Jan 2020 PTHR Q9 - Jan 2020 P2H Q9 - Nov 2021 P1H Q10 - Jan 2022 P2HR Q21 - Jun 2022 P1HR Q7 - May 2023 P1HR
Q11 - May 2024 PTHR Q6 - Jun 2025 P2HR Q7 - Nov 2025 P2H Q26

e What is it?

In plain words
Density tells you the mass of 1cm3.
Gold 19.32 g/cm?3: every cm? weighs
19.32 g.
Volumes come from the shape M
(cuboid, cylinder, cone ...). Units
must match: kg - g when density is
in g/cm3, D=
IT LOOKS LIKE
gold blocks  find w

<Iz

= =M
» M=DxV, V=7

which metal?

@ How do I do it?

N
From the shape’s formula.
J
N
kg - g, m3 - c¢cm3 to match the density.
Y,
} N
e Triangle Cover what you want.
J

Context “Least number of blocks”: round up.

ANGESOEE The most common variant here.
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@ Density, Mass, Volume VARIANT 4 - SEE IT DONE, THEN TRY /

Your notes

< WHEN YOU SEE — YOU DO

“The mass of the statue is 5.73 kg;

. 5730 g first
density 19.32 g/cm3” giirs
“Work out the least number of blocks” Divide, then round up
“Determine the metal used” Find the density; match the table

o WORKED EXAMPLE January 2020 - Paper 1HR - Q9 - 5 marks

Gold blocks are cuboids 1.5 cm by 2 cm by 8 cm. A statue of mass 5.73
kg is made from them; gold has density 19.32 g/cm3. Work out the least
number of blocks melted down.

V=15x2x8=24cm? one block
M =19.32x24 =463.68¢ mass of one block

5.73 kg =5730g; 5730+ 463.68 = 12.36 <« blocks needed

STEP 4 = 13 round up
ANSWErR 13 blocks v 12 blocks are only 5564 g v
\ J
e WATCH OUT EXAM TIP
X 12 blocks (rounded to nearest) Write the unit on every line: g, cm3,
v 13 blocks g/cm3 — mismatches jump out.

12 blocks aren’t enough gold — round up.

0 Check yourself calculator first - answers on page 15
Jan 2020 P2H May 2023 PTHR Jun 2022 PTHR
Gold has density 19.3 An iron cuboid is w by 5 An iron cylinder has
g/cm3. A gold bar has by 4 cm; density 7.8 diameter 18 cm, height
volume 150 cm3. Mass? g/cm3; mass 1950 g. 3.5 cm, mass 7.04 kg.

Find w. Density (2 s.f.)?
Answer:
Answer: Answer:
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SEEN IN PAST PAPERS Your notes

[
VARIANT 5

Pressu re’ Fo rce’ Area PRACTICE QUESTIONS: 5

Pressure = ‘;Or%: the area is the face

touching the ground.

Came up in: Jan 2020 P1H Q13 - Jan 2020 P2HR Q9 - Oct/Nov 2020 PTHR Q9 - Jun 2022 P1H Q7 - May 2024 P1H Q8

e What is it?

In plain words
Pressure is the force on each unit of
area: N/cm2 or N/m2,

The area is the face in contact with F
the table. Find it from the pressure,
then use it for lengths or volume.

Sf Fs _f
IT LOOKS LIKE P PR PEA, AS S

cube on a table
cylinder on the ground

@ How do I do it?

~N
Contact face: square, rectangle, circle.

J

N
N/cm2 with cm?2, N/m2 with m2.

J

N
Cover what you want.

Y,

Next Area - side - volume if asked.

(o m X XoL'IN@ Not the total surface area.
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@ Pressure, Force, Area VARIANT 5 - SEE IT DONE, THEN TRY

< WHEN YOU SEE — YOU DO

“The cube exerts a force of 56 N;

Area = £, side, then cube
pressure 0.14 N/cm2. Volume?” P’ !

“The face in contact is a square of side

” A=225m?
1.5m

“Volume 1575 cm?, height 21 cm;

Area = % first

pressure?”

Q WORKED EXAMPLE January 2020 - Paper TH - Q3 - 4 marks
A cube of side w cm stands on a table. It exerts a force of 56 N; the
pressure on the table is 0.14 N/cm?2. Work out the volume of the cube.

A= % = % = 400 cm? contact area

w? = 400 = w =20 side of the square face

V=w?=203 cube

STEP 4 = 8000
ANSWER 8000 cm? v o014y

_ J

e WATCH OUT EXAM TIP

X A=56x0.14 Check the answer by recomputing the

VA= 05% pressure from your area.

Cover A in the triangle: F over P.

Q Check yourself calculator first - answers on page 15
51 ] May 2024 P1H 5.2 ] Oct/Nov 2020 PTHR 5.3 Jan 2020 P2HR
A cylinder: volume 1575 The contact face is a Contact face 1.2 m by x
cm3, height 21 cm, force square of side 1.5 m; m; force 27 N; pressure
84 N. Work out the pressure 34.8 N/m?2. 30 N/m2. Find x.
pressure on the table. Work out the force.
Answer:
Answer: Answer:
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CHECK YOURSELF

Answers

Every answer below was checked with sympy (check_answers.py).

EF) 40000 cm? E*3 15000 mm?3 35000 cm?
EX) 180 km/h 2 7.5 m/s 180x km/h
737 km/h 86.3 km/h 13 seconds
2895 g w=125 7.9 g/cm?
B3 1.12 N/cm? B3 783N x =0.75

Dr Eslam Ahmed - eliteigcse.com - WhatsApp 011 2000 9622

,

Your notes



ELITE IGCSE | O-LEVEL MATHS 4MA1 CH 4 - GEOMETRY & MEASURES > TOPIC 1- STANDARD & COMPOUND UNITS

THE WHOLE TOPIC ON ONE PAGE

Units cheat sheet o

Converting 1/32 m/s < km/h 5/32
1m3=10°cm? x3.6

Square for area, cube for volume. x3600 = 1000.

Speed 10/32 Density 11/32

429 _ =M

T 64.5 D = v

Minutes +60; totals for averages. g with cm3; round up blocks.

(V5] FPressure 5/32 e TOP 3 LOST MARKS
p=£

A 1.6 h 39 min as 6.39 X
Contact face only. 2. kg with g/cm3 x

3. x100 for an area or volume X

BOTTOMLINE Match the units - cover the triangle - minutes +60 - square for

area, cube for volume.
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